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Tha gmat voluzne of work now in progress in the Undted

stahes, for the pmdmctioﬁ of oil i‘ram sources othor than crude

peuroleam, is the reaa‘lt of a shortage of cil which persigted afier

‘Hma ez untlld oniy a i‘aw mcmha ag6s Normal incresses in the cone

e e

! B!}iu.ption. of notor E;**iri.ﬁ, am the extensive scbstltution of oil

e

&fsr coal m*eviwal:,r burzed in 1ocomctiws and nousehold furnacos,

; hevae  combined ‘o wea‘a@ a dmanﬁ with which production hes not baen
a‘b;e to keep race. Crude oil has besn In short supply because,
&aring the war, steel was needed more urgently for other purpazes
ﬁhan fcr the drilhng of wells and laying of pips 1lines. IHowover,

tha inwn»iva drilling cempeign insti%a%ea soon afier the wer hos

e e S

e

s;f ail to ﬁ‘.‘m extent of 500,000 barrels per dey, the United States
‘has beveme an expox'ﬁam A large volume of gowntial production
‘rhas been closed down in Texas, Vensezusla snd elsevhers, .

: " - Because of the high cos® of new production, fulure drille
4ng sctivity 1s likely to be sensiiive %o merket demands for olil.

‘::?ricaé of crude end peirol sre likely to re?;ain,.“%herefore,; SUB~-

- istantlally at their zimsan‘c lovels. “Thers ave imicaﬂoms that
4he consumers'! merket will resalt in 2 mlse in octane ratings in

’gmerica, after & iong perlcd of starility. No early or substsntial
frise is expected in England, where apz:ramaﬁon in cetane number

| is baing resisisd for cconomie reesons. o

1 ' . There has been o marked changs, also, im the defence

i ,,osi’ﬁion of U.s A. in res pe&% of cil sapplies; The &iscovery of

,ga large ‘-ﬂe‘m in Alberta has made the United States no ‘Ionger ﬂemenﬁ-
m‘k upon sea=borne suppiies of petrolomm 4o wmest s possible. WA

titne &mmcx Lo 1&&3@ quentisies of cii

b g n b AR

. These: eomiaﬁma%mna have ‘caused a slackening of interest
iﬁ the production of oll Prom shale, coal t:mcl natural gas, Roesearch
}_ml developrment are procseling, nevertheless, bul hot with any pros—
;mct of sarly spplicstion. It is Gesired, rather, to complete the
wam wmdertaken, and then merely tc file the information for refer-
zenea at some much lster date.

| The Bureau of Hines is engsgsd on an exisnsive study of

01l shele snd shale oil, Fechnigue is being developed for mining

naw barna frutte Frow a comtry which wes, on balence, an importer
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a 70 £t. seam at Rifle, Colo. by underground qQuarrying. A new

retort asing the “Ges Flow" prineciple, is being dsveloped snd

g small reflnery hes been installed for procsasing the crude

oil by stenderd meihods. In the lsboratories at Larsmie, Wyo,

the subjects Veing studled include the nature of shals and shale

- oil, refiuing proceases, sclvent extraction end by-—pro&ucﬁs.
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~ Both these mﬁcrts, 'lilks the Ges Flow relort pmviousiy mantionegqd,

been
From the mnfoxmﬁior vhich hes geined €o date, it has been crl-

culated that motor spirit from Colorado shale _could e madis

- available in California - which would be the natural markei Tozr

thé product - af from 46 o 12 cente par gallén, according %o

the prooess used. In all casss, i‘a is assumed that operations -

would c’émpﬂ.sg minipg, cerbonlsing an& viscosily bresking on i:ha

site, piping the Qil“co Californle an&_ ihere refining it oy a

combinatmn of hydrogenation end other processes.

Standerd Oil 3 I}eve}.aprﬁent has appiieci its fluid “bee.
tachn‘lqae to shale cerbonisation. - Uniom C11, ‘8150, is develw

oping a rotort which is, in effect, an inverted ¥.T.U. plant.

glve promise of high ylelds of oil anad high cspacitles tut have
not yet boen &eve'i one@. o a sﬁage at which ccimmerelsl apylieaﬁion

could be sai'ely aomeap?ate&.

i Becsuse of i%s high nit trogen content, crode shale oil
is *mﬁ aa;enabla o ca‘talf %le cracking. The hydrogenation proe-
cess developsd by Union Oid for the refining of Caslifornian 1

crudes of high nitrogen conlant is. egppl icable, hawever, %o shalse

~oll. Because shels oil ia of inferfor quality md difficult to

refine, 1t is counsiferel that it should be uiliised as far as

~ possible for fuel oil, and that petroleum oil should be farther

refined %o wmaintain the desired balsnce between ®clean™ and
"black® productse 0 - |

- Carboniseiion of ma‘i 5% lmv and medivm tomperstures

is being prac*tiﬁsﬁ en a small scale in Engzland and the United
States, and is %:emg further studiead meinly for the produgtion

°f smokeless fusl. Inm sil eases, there is & wids margin

between the cost of the riaw coal ‘end the price realissd fop the
- Prodpet at the works.  The' coke is usually worth rather more
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Zkam twice as nmuch ss ihe cea.a. The main demand in Englsnd is f
| bx' s fuel forwopen fires, but hard, carbonised briquettes are o i

o ,w,,n attention is belng given o tne sudm’ession of smoks,and

- mﬁl which is $oo highly B‘ﬂel*?ing for charging to a coke oven. The

| twigc_et tes are needed for water &as plants, cupoles ste., because

’ It would ﬁpwm That 3aﬁiafactory progreds has been made

Tk '
in the carbonisation of fluldised cca1~ the rrasificatirn stoga,

_ bmevar,, still sopaars %o be in sn early staga of development. The

mthoritiaa wommg on the ,z;malem are notb gfet rearig to disclose

| , waaibinty t‘)i' anece&s‘wﬁx&h' uhe process. LI"' is poinied out that

Fan such usey the gus iz of consié.erably incressed value if it is

"r-—__,, - e - . 7

§,,,M 15 denond for enclosed stwes, foundrios ete. In H.s.-.., . ?3%:_;

5 pplics of low tm‘paratum coke, antﬁraciue ate, are inadequato.

- Wa pPDdUutiOﬁ of hard, carvonised brigueties is being investigateds |

;;: some cases, the row coal is non-coking; in oné cess it ia a coking c
{

‘nf the very high price of oven coks end enthracite.

In the ﬂe.:.d of eomiete gesification of eeal, the main

velcmmsnts of recent years have haen the application of ths Fiuidge

n !aeﬁ "aczmiqae %e the procsss and %he gasi‘“ica*ion of yalvez‘ised

mal in suspensions In the fluld bed pmcess, coal is usually

&sraonisc-:a aod ihe char gasifie& in st/zccessive stages, though the

| ,ﬁ"ﬂ" stages aza;f be in camarutea in the same plznt as prectised by

}:.c.z. The other crganisations curmn iy wsm:im_, on the teehnique
aro Standard 0il Development, Piitshburgh Coneolidation Goal, Hydro-

éﬁr‘nc,n Research' end the snthracite Institute. TFor the gasification

_ af aﬁthracite, of cgama, preliminary carbonisation is unnec:ﬁéssz‘y. f

T
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pesults or the am.,unﬁ az” DLOLIEss me...e. " Gzainicn is dgivideq on the

L By

ae progressive conswiption of psrﬁmlea i.n tha fluid bed intro-

4

guseg pmblems whieh ere sbsent in other acglicutiovxs of the
*ﬁﬂmique. )

Thé m"ai.n ?umaéﬂe for ’v}‘nich ﬂmi&iae& g&sifica*icn is heing

mr v s e

#s?elcpea ig the pzteauc%mn of gaa suitaeble for synthesis reactions.

AR
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£rmoratod ot peaction pressuve or other bigh pressure. In America,

seeordingly, Mlot plants operate, or ere intended to operate,umder

SRR TS

Frensure with nxygen and siean as roagents. The I.C.I. Drocess, on

[
e

32 contrary, is devised io consume sir instead of oxygem, on accomnt

=¥ the high cost of oxygen for industrial purposes. The process,

P v
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i spercfore, is restriciad %o spplication at atmosphsric pressurse.
‘ Tha Bureau of Hines has siudiously avoided fluidised
~sification peczuse the prosess is belng sdeguaataly invesﬂgaﬁea
glsewhéres Insﬁc“d, it has @daruaken o r-;ﬁ,m; three cthsr

‘ wothods of gmifwﬂng.eoal for o ynthesis purposes, viz. *the Koppera

| sothod using powdered coal entralned in oxygen end stesmn, the

7.7.8. voriex process also using palvericed cosl, oxygen anl stean,

T T AT ATV L S et . M e ey

«d g third process, devised in the Bureau, in waich steam ls super-

heated o & femperaiure so high that 1t corples: with &% the heest

B

‘men3ed for the reacilon. She Institule of Cas Technology, also,

[HS o T

i wor-%:iﬁg on ce:‘mlete_ gasificeilon of 'gul‘irei"ise& gosl with oxyEen
od sheam.  Bven the most sdvanced of these processes, viz. the i
o ‘ ;}“swers, nust be rogarded as insdequately dnvelopea. |
.‘- The_Buraau is :’.uveatigating. the produ'étien of synthesis

By iR s -ese o

T ges by the complete gasificatioﬁ of lignite in an exfémally heated
) retorts The underground gasiﬂcaticn cf‘ coal is 'aléo belng studied,
| though in this coese the'gas iz desired for :fir:!.ng‘ boilers or perhaps
i gos turbines. | _ R o _
' Further work, largely academic in nature, is being directed
towerds improving the copacity of water gas generatoré.' The gas
;ﬁaeaarehlBoéu"d, ‘hovever, is anderteling piant secale tests for e—
?_ibe-tter utilisation of the waste ﬁéa‘h avallable from the process.

. There is 1itile interess in the Lurgi gaaification process

. jl:ﬁn England arad only wild interest In U.S.A, The Burean of ¥ipes has
fa snall plant a'b Pittsburgh doing good work wiﬁun"ts gphere of
| | ;a;splieation. | The Bmaa t:onuemplaizes installing a larger mit slse-
| vhere, COpinions were sot:tgh% on the gpplication af t?*e process 1o

Victorien briguettss. The replies received wers preponderantly in

Zfavour of the proéac't-..“

e A

_ Taxaca Development s‘taﬁe‘s that 1t has resdy for adoption
-8 process with all the sdvaniages of the Lurgi, bud superior to it
N in certein respecta. Little elise is known of the Texacd procozse

*; The Ges Research Board is warking on a process for the

e v TR TAER S, e

Settufacture of gas of ‘m.gh caloriﬁc velug by the fom...tion of methans
| f% cozl and hyaragen mder m.gh ;xressure. ' |




.. to nine dollars per ton.

: gre dependent for thelr economie success wyon medlum purity oxygen
peing ‘available in large guantliles and at relat‘;vely low coste
since the war, meny werients of the clessicel Linde Frenkl process
hwave pech aevelgpea iq U.S.A. erd elsewhere. They are diregtec‘x‘.
spincipelly to the elimimation of the high'p?essure circuit p;e:“
, siovaly used %o provide supplementary copacliy for volatilisaticn
af host é:«:cﬁanger éepasi.*;s. ' ¥any ingenious devices and clreuits
' have heezi‘ gpplied to that end, but the resulting improvemsni,.:if
{? ey, on the Linde Frankl process is quite smell. Seven plants of
a cppecity 4n excess of {00 fons of oxygen per déy gre known to
ve in cperation oy course of coﬁstméion’for various purpoeses,
inoluding the generation of gas for the synthesis of oll, me.ﬁhmzol
- er armiondia, the supply of oxygen %6 s teel furnaces or ore rofsiers
wd the zﬁz'oduetic:n of chemicals. Under smerican conditlons, fhe
. cout of 954 oxygen from such plants is estimated to vary from four

v

For gencroting stosm  in quentities up to 200,000 1bs

‘ per hour in individaal ﬁoilers, tas spresder stoker is esteblished
B sa first favourite. For firing larger boilers, coal is generally
supplied in pulverised fc:nra;z,vin spite of the Ailfficulilies end
gypenoe ineurred in reeovering ﬁn& ash from the flue gas and
ﬁabuequant'ly disposing of .‘zﬁ. . Ths increased interest of loecal

~euthorities 1f U.S.A. in %he suppression of grit and smoke

- exission 1s likely to sccentuate the fly ash problem in pulverised

. 2vel instellations. Parily for this reason, the gyclone buraer

sacently developsd by Babeock end Wilcox ssems 1ikely $o challienge

o $he supremacy of ‘!;hq‘ z;oé:@ere;a eoal furnace, — Only oneg .s&eh

- urner is at pressut in comsl aéim, vat & large number is en crder.
| iboud 5% of the ooal ash can be tapped from the cyclone is the
fora of guenched siag which may be used s;s agoregate in conersic.

j A% the ?ael Research gtation, work has l’:ﬁ@n raeauaied on
$h¢ Vortex burner, end an interestling siudy has been mads of the
%f’r‘ﬁ?pres.v.idn of smoks from Scoteh Poilers. There has been soms

- Tevival of in%ersst in dewn jet combustion snd some furnacces

», 21ying the primlcigala are noew in service in England. | B.CUT.

12 nvestigating the formation any - PYEvEntion of dsposiis on it

T
————

\ , {5;
Yeny of the complete gesification processes just msentioned
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furnsee side of boiler tubes, end in conlunction with the z'uel

Resesrch 'station i3 stugying the grindebility of coal. Funda-

neatal studiss are being mede of 1gritlion phenomens and of come
pustion end gesification reactions at I.G.T., Batislle, Carnegle
and othor institutes. o | | |
- The Locomotlive iﬁevelc;pmeut cemiés\tee has been developing

gguipment for burning palvez:rizeﬁ coal under pressupe within the
caﬁf‘ined spaée of a locomotive. Good progress has been mede on
tns combustion of ths coai and removel of ihe ash, bat e nozmzle
method of pulverismg hzs proved unsuceessiule.

Two gos turbline locomotives, fo be f..red wlth coal, are

on order to the Committsce, bat it scems likely that their completion
es coal burning locomotlves will be delayed, A coal pulverizer,
to cperave un&ei' pressure, 1ls on ordey from Babeock and Fileox.

&n oli-fired gas turbine locomotive was commissioned

in U.S.A. early tuls yeor. Ahother is nearing completion end a

third is believed %o be om order. Two are in course of construc~

: tion in Englana, o8 of‘ wilch may now te complete. Switgeriand

1 has had & gas turbine loecmotlve in commission sinee {1244,

A marine gas turbine power plent of American menufacture

- is in service with the U.5. Havy, and three other such plants sre

o under canstructicm. In the development of ges turbines for sdviies

it e A comnp g A TR

5
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1

. on lend, Bwiss manafacturers iead the rest of the world. Erowmn

Boveri: has installed or is installing ges turbines to an aggregate

power of $0,000 XK. ?‘., the largest 'ne.mg onge of 27,000 X.W.cepaclty

| o in course of memufacturs for & Swisa power statlon. There is

& difference of opinion between american and Continental nanafac~-

- turers regarding the temperatures for which ges turblnes may be

deaignéd. Ia’; is Ercm: Boverils practice to T@SﬁPLGu working

; temperatures to 6000"; ges turbines sre being eonstrucied in
5 nearly 800°C.
ﬁmeriea for operatiea at 700°Cs The experisnce of the next year
01' tm; with thess turbines will'be very interesting.
Cutside the Bureeu af Hines, there is 1little mterest

h the hydromenstion of coal &s a possible commerical ‘source of

LN The Btzreau hes igeas For improving the efficiency of the

H‘Ocese from ebout 304, =s p%aetissd in Rurope, to 50% or more. -

°"e’ever, of the variaus reflnemen‘hs 1n plant design by which tha*-
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improvenent is to be schicved, few eve to be tested in the demone

'stratioh plant'just completeds A new tecinigue for the pertizl

nydrogenation of coel utnder mild conditions in a fluldised bed
15 believed %o offer poasibilities of iﬂnrovenemt gpen current

pract;ee.
"The Vstﬁan ¢ the Plscher Tropsch synthesis procses

whick is recalving most stiention is the £1uid bed modification
using en lron caizlyste The first commerclel plant spplying
the process is dus for completion in February, 4950. Fatursl
ges 18 to be the raw materisl snd the designed output of the
plant iz 7500 varrels of liguid product per day. A second end

. simller project has been abardoned, at least temporarily, in an

¢arly stage ﬂf_consﬁ?uction: A plent of the sane cspecity, but
.asiﬁg caal as raw materiazl is being designed for Soq%h Afrieam
1% 1 understood that the eepitel 1s not get avallzble for the
enterprise¢ | '

. The fluid bed synthesls process has been developed
mainly‘by Standerd 0“1, Hydrocarbon Resesrch and Texzaco,; but

sther organ.saﬁiuns are working on the process. The peltrol

. ghich comprises sbout 755 of the product hes en octane number

of eighty without lesd. The remaining products are diesel

oil of poor gquality, a furnsce oil and a complax mixture of
alcohels,aldahyu 25, ketones and fat%ytaci&s. A_eampara%ively
high temperaiure, viz 32090, is spplied to preveni the formation
of wax which would otherwise adveracly effect fluidisstion.

" The Buresu of Hines hes avoided fluidlsed synthesis
end has chosen, instead, to dsvelop Serman variations of the
process using oll ss the medivm for dissipating heat of resciion.
in ona'@focesg boing invésﬁiﬂa*sd, the o1l iz eiroulated through
a fized cetalyst psdy in the othsr, both cadalyst! amd oil ere
eircalazea in the form of & al larry. These technigues, particu=-
lariy the 1aﬁaer, perinit opersiion at Gecmperaiures of shout
250°G ghich are ¢iose o the optimum for high yields of iigunid
hydroearbons; ‘The exygenated product ¢F fiuldised synthesis
is replaced by wex. = Thers is lezs producticn of gaseous |
hydrccerbons and the dlesel oil is of betiter gualify. Ths

peirol Qfﬁﬁucﬁﬁg nowsver, is infaricr in bolk guaniiity end
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- also working un'im@rovémeﬁts to the oride pﬁacess, applying a

| (&)
qualily. go far as can be Judged from the smell scele of the

wnrk.so Lep Jﬂf~ by 4hez Bursau, operating cesis are nol liiely
+o be &aﬁf %buﬁan%ially i fferant for ths £iuid bed and oil
eooling Processes. ' | |

_ She Buresa hés just cormpleted a smail pillot unit with
an‘ﬂutp&t ef'+§ Earrelg of 01l per ay. A 200 barrel per day
plaat is being erected at Jouislana, ¥o. The Fipl Research
Board is investigeting prosssses using the fluidised and fhs
sQSpended.eatalyst, tut the sezle of sivdy is small. |

In America therve is only scedenmic interest in ths

synthesis of methnng, The possible scope of application in

Englend is regarded as very limited, mainly'bgcausa of the loss
of heat &ncurred in the process."‘The Gias Resgarch Boerd is
éurrenﬁly working on thwﬂa phases of the problam. The fipst,
gs already mentioned in connecilon wiith water gas manufacturs,
is the better uu11isauion of waste heat in that PrOQEsS, ‘8¢ that
guad use may be fauna, if nocessary, for the heat of the mefhane
synthesis reaction. The seeond is the reaection itself, which

has besn ¢arried ocut continucusly over & period of four months

- withous resctivation of the nickel catalyst used. The third is

the porification of the gas. The reguired degres of rencval of

sulphur compounds has besn achieved by converiing organic sulphur

 to hydrogen sulphlds over a copper-chromium catalysd, foilowed by
- oxide purification and & final freatment wiﬁh a nickel absorbent.

A 4ig ?1cu1%y expericnced - though probebly & minor one - is that

the aepper~ehr0miam catalyst cannot be revivified., The Board is

- fluig bed in one cage and extraciing the spent oxide with & solivent

catalyst

in the other. The copper-chromium/just mentioned is being test

on unpur“fiéd cosl gas with & view to reducing ths organic salphur

’contamne& in the gas.

A I.6.%, end the Burean of ¥ines station st Morgentom,
work ig nrocsedznq on the estimation of su phur campsundﬁ in ccul
gss and onr thelr eliminaticn. |

Se?e"al pglﬁc“tians of the fiuld bed technigue, other
than ¢those alresdy mentlioned, are being investigeted. The Buresu of

iines is =dapting the process to the drying of fine coal; ths



lime in . fluid beds; the Dorr Co. ip ad

apting the prineiple to
the rossting of various orss.

£i Arying of fine cosl mppears to be growing in
favour. 22& one ia%araa‘kiﬁg spplication of the techmigus,
lignite of 367 uolsture content is being dried with ailr at 6500F
iﬁ & pulveriser,

At the Peorlis station of the Bureau of 4 ;
Interesting »ark is in progrese on the utilisation of corn cobs
and other farm wastes. The object of the work is to convert
pentogans end haxeaau‘g separately into desehla - products, under
conditions designed for meximum ylelds in each cese. Although
ethyl alecchol ia a' major end product of the maﬁsm%, it s

desired to obiain, as far as possible, other and more valuable
prodacts such as furfural, sugsrs, scetone ete. The utilisation
of ethyl aleoheol as a motor fuel is being further studied. The
aleohol is not blended with petroleum epirit, bat is supplied
separately to the engine through & twin fuel earburettor. It
‘is hoped that the use of aleohol in this way, only when the
engine requires a high octane fuel, will ensble high compression
motors to operste on low grade and, therefore, chesp petrol.

| A technique for the gtorege of low rank coals
developed at Golden, Colo. The ¢osl pile is bullt up in layers,
_each of which is consolidated by driving a bulldoser over it before
the next layer is added,
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THTRODECTION,

This report is a summary cf informaeflon collected

vetween November, {948 and July, 191}9 in the course of visits
to the United Kingdom and the Uniied States. Most of the

"4inspections and intervliews were made in the company of Mr. G. E.

Baragwanath, Senicr Research OfﬁcerAin the State Electricliy

' 'comm'ission of Vicioria and_ Mr. B. W. Grie, Research Officer in

the.Cﬁmm@?zweﬁ;‘hScienmﬁc and _Industrial Ressarch Orgehlsation.
The maln subjects investigated were the complete gasification

of coal, particulariy in respect of its spplication to Victorian

. brown coal, the production of oll by syrthesls and the producticn

; Vancl‘ refinmg of shale 0il. Infornation was sought on a congider-~

gble number of other interesis in the field of fuel technology as

. the opportunity offered. The range of subjects investigated is

g go wids thet tne rsport should not bs pr@sume'd to be besed in all

ceses on eéxpert knowledge. The authoritles consulied, however,

| were invariably experts in thelr respeciive fiélds, and great care

hes been %aken to recor& their information accarétaly. Thet infor-

. mation is offered with confidence as to its authenticity.

'fhe report is a summary of recent developmenits and noi .
en exhgustiv study of the subjects mentioned. Where those devel-
opmenis have been publisﬁed, references are guoied to the literaiure
and no more is repeated in the text than is desirable tc ensure a
goherent narrative. 4 considerable mass of detall has been exclided
but is avalilable on record for further reference.

‘To avold tiresome repetition in discriminaiing betwesn
British end American units, the practice has been adopted roaf?/oéoén?g
end gallons Just as they were originally quoted. -Except Whefe
clearly indicated otherwise, the long ton and iwmperlal gallon .are
implied in all information received outside the Unlted States, In
references to preojects ete. within that country, the short tor and

U.8, gallon are used. In the few cases where confusion might

erige, the units are -specificallﬁ ‘s’ta‘aed,
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OIL SHALE  and SHALE OIL.

Although there 1s no asctive shale oil industry in the

ynited States end no prospect of one being established in the near
future, research work is ‘éeing prosecuted éteadily in that country
 in anticipation of the day - sdmittedly dlstent - when awindliug

" supplies of natural petroisum. wi’l nesd ta be supplemented by

proﬁuctwn from other sourcesz., Ths Bureaun of iines is investigati-zg
the mining of shale from a 70 ft. segm in coloraao, the production
02 oil from that shale in the lahoratory gnd in two commercial
retorts, the refining of the oil, fundamen‘cal properties of shale

_and shele oil and octher subjects of interest. Samples of oil

:‘ for refining studies heve been made widely aveilable by the Bureat, |
pag 1ittle or no information resulting from that work has been
ipublishe&.w" It is generally accented that the best method of
;“rsfining consista in delayed eoking of ths crude oil and pariial
nydrogenation of the distillate, followed by further treatment

by proessces }in common ase in the oil indusiry.  The Union Cil

' | Company of California appears %o have done most work and published
i most information on the hydrogenation of shele 6il end similar :

- [ stocks. The same Compsny is developing a process of consldercble

 promise Tor the cerbonisation of oll shale. The Standard 011

Ll r nevelopmem’ Compeny has a@plis@. $0 the same problem its fluid bed |
"} technique widely used im catalytic cracking.: The american
R Cyanamid Company has studied the conceniration of the low grade

shales of GColorsde by froth flotation and by heavy media sepersticn.

lmIT"'D _STATES BURBAD OF MINESs |
- Tha Buresn of Mines publishes its work on oil shale"an&

!

i ehele oil in great detail et yearly intervals. ++  For this

‘.Eason, iittle purpose wounld be served by recording at length 1n

this paport the information cbtained at the. Leramie am‘. Rifle

- "*-"-_ﬁxneriment stations. 0 Lo Loy itRy we oo

——

See U.s B.lz?eau of kfir*es, Rede 1414.57'-'

SYNTaR IC II‘ TID F‘U‘i’?m.
1 911-8 -Annusl Report of the Secretsrsr of the Interlor,

R

Fert 14. Gil “x«;m 0il Shale.
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long by 80 feet wide.

- is ahaut, Q4 inch..

\iey

, : ol 5
- Hining Operationg et Rifle comprise j -

gmall quantities, and

The winning cf solected shale in
 without regerd $o cost s & controliing factor, for
* the N.T.U. =nd other retoris. . at present the shele
s coming from a 10 foot section of the peam above
1~f-the "mahogeny markeprt and hes an assay valae of
‘;1 ?*ﬁab0ut 30 gallons per tome . |
‘ '(2) Tre winning, in lurge gaantiiies, of shale from a 23 fﬁ

" section of ths seanm, that section being one of thres
benches in which the best shale in the depesit would
 be mined in cormercinl operations. The shale won in

these operations is dumped over the éliff, the purposes

.;*f‘ of the work being‘merely to obtain experience in sauit-

abla techniques tnd to determine costs of production.

‘The oatstanding feaﬁures of the ghale wmine at Bifle

" are the great haight of the seam and the wide working places

permitied by the mechanical atrength of the chale. The bords

\ ,frém which the zhals i3 being won are B0 anl 60 feet wide.,

- The experimental room for observation of'roof‘sag is 400 feet

It has been located deliberately et a
point where there is & vertical erack im the rcof from side %o
slde of the room. The sog in the cenire efter 18 months! otservatic

S0 long as ;he sag incresses slowly snd uniformily

'ths_raor w£11 be regerded as safe becsuse the movement will be

iﬁﬁicativé'of elzstlc siraln. ~ Any sudden or great incresse in
the fatefof‘sag will be interproted as & warning of impeuding
fﬁiluré_ : The‘feeard of'facz noises, Getacted by geophones
taried in the roof &b v&riousvpoints, will be interpreted in a
similer wmenuers - | - |
oI mining ogerationa, ths shale is drllled %o a

~—

&ayth of abaut 9’6“ by two percussive air drills mounted on

—

& jwhbos -In & faea £0f% by 23 £, 84 holes nearly 3% in
dlaneter ers drilled in one shift, and are then charged with
explosives gnd fired on the next shift. Aftcr the round of

shots, locse plecss of'shale are prised by huand from the roof
and walls., A dlesel bulldozer pushss the broken shale up %o

an e;ectric shevel, which loads the two 15 ten Giesel trueks |
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;{se& to tranépert the sbrle out of the mins. Ten Zien arFe
employed - in the operations brieflly mantioned sbove and they
win 800 Sons per shift at o cost of 50 cents per fon exclusive
gf caoitul and surface ehargess. In the Bureau, hopes are enter—
tainecl of effecting furt her, thomh small, Eedsmtions in cost,
and of demonsirating that shele can te delivered in lorge guuntities
0 a éerbanising plant at un inclusive cost of 60 cenis per ion.
Soma au’a.‘:mrities' ouiside ti:e'ﬁureau ere inclined %o snphesise
adm.irﬁs‘sratioﬁ ang other' charges ot incurré&,in the ;:;r-ésenﬁ method
of wérkirig» Probable. all-inclusive costs of F 1. sd £1.15 per
{on. have beén‘ quoted by such adthorines.

Carbonising Operailons at Rifie conprise : -

o~

7(1) The producticn of pubsiantisl quentitles of crude shale
e oil from two T.T.I ﬂtarts‘chﬂsen, rot because of eay
’ gre;ermnce for tne u;ecevs, but bacaaa it waz known
that th 1@y cguld b Lnatalled quic&ly and operated with
11ttle trouble. The 0il was needad with a winimum
‘of'delay for exsmination and refining stu&iéé within ;
mnd withnat the uureau._‘ - i' | :‘
7(2§ 'The development of the “Gas ?lsw" retort eﬁosen 85 ons
. f-likely, in tha Burzau's opinlon, o prove superior to
h~-fmos%, if not all 1y r%tcﬁts now ‘n[cmnme“cial overaﬁion.

"‘ba H T fx. reter 8 have ful"'il.zea their ma in-m:-:mtion

{n maxcing availab e supplies of qil naeded for other work. In
other reawets their .:perfarman@e has béeix disappolinting. ‘, _

| The oil yiel& h&& ':m"ied bet ween €0% and 85% ol the con*ent hy
Fischer may, losses in the form of oil fog being signifﬁ.cam.

:, Dl“ﬁeulties have ‘bemz axperi ence& wi h emlsicna. A systsmaﬂc

mvemigatim is. ba ﬁg mede ini:o 'ishe a‘f""ect of varving uhe air:
recyele gas mrklm | ) |
o fE““:.s Gém £ éw retort has besn devalopeﬁ'frcm the

Lant or G ?. proge s a:m difi’ers fr'mn ﬁ 11:3 mtte*- mainly in thrce

‘ W&Ns viz g e

: \1) ’Ihs ciz*cala'aing ges is asated in one ot %.m pehble stsve

ragenerators, w"ztm are slternatcl;,r heama with natursasl

gas and cooled b:;r tha circulating retort gas,

7y
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- Flocher assay, and 3he guality is good fer & shale 0il. IHowever,

| PR R | - (45)
(2); The gases ave cooled al sach cireulation fo remove

condenaibla vapourse

(30 . Thers is vo oooling mmsis in the zeiovt.
- The inited zmount of werk so fer done on the retort has given
reaulas which may bs mrr rded as genersily enw:zmging._ |

- pirficulsies have besn @xyeﬂxunmd *aliing Por medificatl ‘-!.n

aesign. The oll yield i mﬂ:at«mtially {ne soms &s-given by Sha

| HMacher &smy. The prate of carbonisoticn iz foivrly high, the

- theoeghput of the 5ilot plsnt, with n cerbonising zone 10 Dost
;‘_high and fﬁ inches }'.vy 42 inches in ercos cection, belng 4,500

 1bs of shale per hour. Mach move ‘experisnce snd informsticn is

- needed, however, beflore ths vefort ey be }:'egar&ea. s ready for

mmrei&l adoytione.
SBolvent exivaction of oil shale has been parsued

gt Lersule 40 a point al vhich the process hwss been found.
: tecmmaily attractive bat commerolelly lumpracticeble. Ths

'j yiel& pf %il is suabetantislly greater then thet obiained iun the

~

'; t‘.w mtea of decompositicn of keregen and oil preduct respectively
,, sz’e sach thal, for Coloursdo shale as la aat, the p:f-aceslaiweum

. not be aslf supporiing in respeet of solvent. 4 more luportsnt

deeniraging factor is the coet of filtering aeh fron the product —
a 'cosks méw&e& &t the moment as 1ikely o prove probiditive.

The shele oil obtslned 'h,; goivent extrosetion has he@a y

| ] hydmgevmts& insa e;mall, eacillatlng autoclave. It has been.

found thet %’:ae nitrogen cwmuma present in $he oll ore romoved

- in port only by ithis olmpie hydrogenaticon trestment. Because

the solvent extraciion product is sinﬁ.lw in vhysleal and chisas iual
eha@acmﬁstiaa‘tc retorted shale oil, 1t is iInferred that
subsmntially conpicte hydrogznation of vasr:z{-ie 0il is nzeded f’er
the & aemva elimination of nitrogen and smlzsmr mmp@un&@.
(S1sewhere in this report 1% is recorded that mel more favoureble
resilte have been obtained by the ﬁnian'sil Conpany when hyaro-
gsnating, 'aabstantizélly in <he vapour pﬁase',- eoker disgtillates of

igh nisrogen and sulphur contentee)




Pyrolysis and assay studies at Leramie inelude the

determination of the heat of decomposition of Colorsde shale and .
gicombarison of essay ylelds by the Fischer and Gray?King methods
fespectively. The heat required to carbonise shale is measured
in an sdiebatic calorirgter, which has two jackets insulated from

one enother. Each is in contact with ‘@ thermo-couple, and a

 seasitive relay causes the outer jacket 1o be heated when its

tempéréture‘falls below that of\thefinﬁer Jacket. It has been
found that the totel heat ne"ded for carbvonisation difrfers from
sensible heat requirements, es determined from extraspolated specific

heats, by an asmount which is insignificantly small. It is con-

'cluded, fheréfore, that the heat of reaction is negligible. This

deduction is contrary to previcusly published results of work on
similar shales, but the sensitivity and sccuracy of the method
and appafatus in use at Laramlie leave little room for doubt re-

gerding thé”results now obtained.  The work is to be extended to

' other shales in the near future.

The comparison betwsen Gray King and Fischer assays

'is being made on Australian shale. The number of Fischer analyses

g0 far mede is too small to justify final conclusions, particularly
with regard to reproducibility, etc., but it is tentatively
indieated that the percentage yield by welght is slighily greater
in the Fischer assay and the yield hy vnlume slightly lower."It
could be that the inclusion of naphtha in the Gray King yield, sas
practised at Glen Davis where these tests were made, is resyonsiﬁlev

for thg lower speéifie'gravity'and'greater volume of the-Gray*Kingl

/
‘

0ile NS

The ' Fischer assay has proved very satlsfactory at Laramie.

. The method appears simpler and more expeditious‘than‘the‘Gray;Kiﬁg.
. Three operators are gble o complete elght essays per day, inecluding

the prepsration: of the samples. One wezkness of the Fischer
apparatus %s‘that'thg SBgting surfaces3of fhe retort andvretbff ¥
tap need t&‘be turned down at intervals to‘keep the apparatus

&S tight. ‘Evéntually the cap’mustﬁbe discarded and an oversize
casting snbétitﬁted for it. = (At GSlden, Colorado, where the

. Mscher assay is used by the Bureau of Mines in the analysis of
' coal, the taper plug +ype.of seat has ‘been abgndoned in fhvour of

‘ atmrizontal packed 301nt using thin asbestos mlllboard and

{15)
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(19
graphite as paseking., The cap is held tightly in position
by two clamps passing round and over the retort. The seating
surface is recessed into the top of the retort so that the volume
of the vapour space may be Just as it is in the sgtandard apparatus.
Thle consiruetion is said to eliminate the need for periocdie
refacing of the seating surfaces.)

nents, seen at Laramie and

Rifle included a mass syaetwem&tﬁr for the snalysis of gases,
apparatus for the determination of exypgen in orgmnic compounds by
the Unterzaucher method and an instrument for registering the oxygen
content of a gas stresmm. As mentioned later in this veport, the
maas speetrometer is now almeost standsrd equipment in research
laboratories working om fuel problems. The Unterzeucher anslysis *+*
has been Geveloped as an altsrnative to the muech dlstrusted

toxygen by diffarence" determination. The sample is c&m@laﬁely
decomposed in sn inert atmosphere at 1100%g @p 125@93. and the
gestous products are passed through heated active carbon.  Oxygen
is then determined in the form of carbon monoxide uaiuéjﬁgﬁi;xida
as reagent, At Rifle, the gus lesving the X.7T.U, retsrts is
ansglysed continuously for oxygen content by an instrament whieh
functions on the variation of megnetic suscepiibility with oxygen
concentration., The apparatus seen wes the Pauling Gss inalyser
made by A8, Bechknan of Pasadena, Cale. It sppears rather delicate
for ordinary works use, the suspsnsion of the torsion balance belng
by guartz fibre. {(4An instrument, probebly similar in principle,
was peen recording the oxygen content of regenerator waste gases at
furora refinery, Detroit, The nanufacturer wae the Hays Instru-
ment Company of Liehigen City, Ind. The instrument was giving
pood service but nothing was known at the refinery of ite cone
struction and malntenunce. The 1mstrument was 8%1ll regarded by
the makers as experimental; no descristion and instructions were
igsued with 1t, and all servielng is done by a representative of
the Hays Company.)

h

afinery at Rifle is & smell Dubbs unit

rated at 50 to 200 barrels per day according to the type of
operation. The heater is so menifolded snd the plant so desligned

Anal, Cheme. Vol. 19 Ho«5, P«3L4T. )
7,5,B, of 8. Journal of Research. Vol.40, ¥o.6, P43,
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tﬁat the eharm/ Be vis-abmmn, refo*‘mea, cracited to residuum or

- cracked ‘to eom. ‘ 'i‘raa\‘:snent of the raw petrol is to e in wverticsal
- towers with gravity se‘«'.*lc%nt and re-circuiation of the bottoms in

gach tower by centmfugal Epl;m'p- ”I-e patrol will be weshed in turn

yith caustle, dilute sulshuric aeid and 98% zeid in three counter—
- sarrend stages. The concsnirated a ia trestment is o be at B:SOF

. meintained by rei‘rigémtiom N '*Ishe’ tefinery was completed early

in 1949, but"%w'c'auée of a smréag;é of stamm hed not been comaissioned
gt $he +¢i ime of the latest aimc.e in a‘une, 191;9. .
Benc’n scale spperasns h&s veen nstailea st Leramie for

s closs study of the catelytic evscking of shale cil. No results are

- yet available, ,hmvever.'

STAND/RD_OTE DRVELS P —  CONMPATY

A few years sgo b Bayway W.J., Stendavd 01l carried out

: - gome preliminarﬁf carbonisation tests on Célcrado- andﬁustralian’ oil

ghale, appzj;ing'on:a relatively small secales the flaiad bed tec"mique
gaich the Camp&szsr. had previously éeveloped for tha catalytie
cmeking of peitroleum, gQuite rscently, at the.sugges%icn of theu
- Berean af'}éimé, by whom the shale was provide&, the Company restmed
wrk ¢n ihs ?.\x*ocws, asing for the mzrgcsn the 100 barrel per day
*uilat catalyisie cracker at Baton Rouge, .ﬁ.a. The tesis were only
bvartia‘_ly saﬁisxactoz-g, because the plm:fw had uot veen desimed
sgec:.i’imlly fer_ the Jfreatment ef’ shale and because it had not
Yoy ’choréuéhiy swrh&ulea aftsr & period of idleness heforf& ccr*-
“ mzneing the wov‘h on 0 .x ﬁ"}ﬂlﬁ.‘ A _ﬂcm alagpram vanr"s, a few major
tirensions of f&he plant, as sdapied fo '{;hé carfbogzisaj&ign of oil.
§ ele, wre given in Pigare 4 . | | o
The mechsuical ciifficulties‘ sxperienced included -

(1) The biocking of eirculating lines dug_to-aecumulationé o

of scale which Feeléé; of $he pland. . _ | »
{2) Rrosion of ga’éa vaives which had been deslgned to . |

© pass efécking catalyst in the desirsd gquantities
in the full o

open p_msiﬁicm. ozlng t¢ the changed
&1!?“‘@*‘@?1‘&;&1 prossares when sircalasting spent shals,

e G E the valves were reguired to do soue throttling and

suffered undue wegr in conseguence.
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{3) . »ecause the feed was e mixture of narticles sone
e which ylelded oil pm brc’{a dom to & flra powder
on treatment, while others ccntaining no oil suf fered
 f11tt1e disintegration, the size ccpuiat ef the naterial
”min course of treatment was unfaveurable to good
thfluidisati¢n. For some tims, therefore, *LLiL&’ﬂJ
; éaé‘ezneriencaﬁ in maintaining stea&y ci“culation |

'and, on occasion, cgclone stand—pipes ‘were sagpected |

| “jof being either u*maaleé or choked.  \ —
| (L;) Becaul.,e of ths '?erv fine ﬁgz% formed by the disintegration
o ofj o0il yielaiﬁg particles,. and because the cJeloue.s were
wdésighed "o trap coax'se‘; particles of ceracking catalyst,
:much dus* was carpried over inta the oil rECOvEry |
_ eystem. The second-hend Oliver fllter installed to
aeparate the sludge of oil and ssh was i‘onnd to be in
.poor mechanical conuitioa and functioned mest msatis«
| factorily. | |

pies S.culties (1) a;a (3} wer‘e solved by clesning the

: plent tho”oz.ghly and h sdnitting pleniy of flb.i"'ising gas in‘!::a

- the circulauing linaes, - It" rag T und possible, eventually, to

operate thea plant continuoualy Por long peviafis on eatomatic

“ insﬁrwﬂent/ control. 'Fhe dust problem was nﬂver solveﬁ in these

" tests, however, and moesh of the nroduct was collectsd cantan*i*late&

with ash snd fine 3h&1@0 ‘

. T keep the nrea.‘x t 1ine *‘ree fran duss as p sias, it

vas fcund necessary to flush it with cu. ' Becguse t}:e shale o1l

could. not te f‘il‘tereu and ra-circulateé. as Papidly a8 1 wae
: collec.tea, .@xtr@neou., petroleum oil BHed to be usea fcr the DUrpOSEe.
' Therefore, the. pz'oduc:% a:il wss contaminated, not only with dust,

‘ bat also with 1 mt der*ved f‘“cm shale. .In these civ-eumste.nces

it was nat DS sible to z‘iazemme a}: airec'& me &aﬁl’cmﬁﬁt the volam&
of o1l maﬁ.e frcn the shals. ’fns»aad, the yiel:i was c.lcalai;eg. f**nm
& ca;bon ba“ am.e, m.*zag t‘i\e aarbcﬁ contents of the ol shale, t’w

shale cil end the geses made in- the tests, the volume of gas generated

- and the weight of shale cénsamed a8 r"ietefmined bjr volumstric measure~-

~ In this manner, it was computed that the yiold
heng in h@ppex“s

|  realiged was roughly equal to the Pischer asssy valug of the shale,

f Wt g may be imegined from the mathoﬁ of calcul«ticn, no great onler

.
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oi’ accu:cacy attaches to the fma‘l resalt.

AEein becsuse of the centamination of the shale oll with
pyt?ﬂlﬁﬂm used for f'!..usninr '!;be pmduct limas, it is uncertain \
whether .e.nformaﬁlon o great wlua wﬂl be sbiained by inspection
and anal:,rsia of the oil. So ‘i'ar, no infomati'nn of this nature
nas bean rmde amilabla. e o |

'.;na.xa oil 'ws ‘cher a:i %o the Dlanﬁ at fhe rate of rather
Hore uh&!’l nine tons ner Gaye ;ash of which €07 was finer than ﬁen
nicrous, was cireula’ceu &u_'.éi'}."' o 1igqt13r in excess 01 ten tons
per hour. If the eszacity of a retors of this ty;e be assumed to be

sroportionsl to the cross Beetional ared of the burner, the pexformf

- ancs of the pilot plant would sugresst a thronghpat of 2,000 tons

of shale pér day for a glant with e };hifaical dimensions of a

levze cataiyf: & érszekar-. I7 the rote of circiﬂatioﬂ of ﬁ;olids te
| rogarded ss the criterion of capuclty,s large shale retort would ve
 indicated &8s :having, =a tbv'auﬁ'hpat'cf 3,000 tons per daye Lo plant .

designsd si 89.:.f1(3£1111f t0 esrbonise shele would probably improve

gpon hab throughpui;, snfl the 'Ccmpany itself considersg that a

' oapt ci'!z.y of even {0,000 tens per (iqj is “aal seble.

The pilot unit at Baton Rouge was oae'zrated'o; shale from
Deca*nber, 1948 to bidJ 4349, w 'E’*a meny i"r&a”m tions for ad Justniens
il modifications. Tha Lrmediete stnrogz'emme of vork is regarded as
'{ tmplsue and the ;g:«la:-z'& ib %0 be retu'ﬂned to serviee es a catalytiec
crecksps I more work is underdaken on ‘flnidteed shale carbonisation

: - and 1t seems obvions that furiher development iz nesdsd before the

| 1wocozs can =¥ ;}:"gﬁiiﬂﬁ enrmerclally « 1% is likely that sivdies will

“ % reganed on a amallew seale in a piant srecia'ily deaigned for the

§
g,
L WIIOBS e

Ly o (‘f‘"“-ﬁ“w of GATIFORFIA.
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The Unicn 0Ll f*o‘muaﬁy has been &ﬁvelm:ei 2 & suals M retort

‘;?%ec‘. upon me LT T. urmcmle, but endesvorring to eliminate

| “3 \aaumesaess af tha ceess, viz--inte.rzrit 2nt operstiocn, dusty

Wxitiox’a, low throughput, =nd losses of oil duwe to entrainment”
# othar causes." The Unicn retoprt is "’ed %ith shale coniinuously

“‘wﬂ the bmtom anl ‘i‘.hta ash and cli nkax‘ sr‘ill over the trm edge of

. ;I"” Plvm.., ian other respecus the process hasz mueh in common with

vorlogment of Unlon i1 Re to;’*sing e thod of I:cac-:svefy of ghale Cil,
¥ Patroleun Froccosing, Decomber, 19438, :
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the W. U,
‘I‘he Comparyts ecrly work was carvied out in & small
retort, a.,,..arently 1o lop ar in ezx.isuanca, with & capacliy of tms

tong of Coloraio ahals per ;:Zayo_ Darimr 19A3, work zxmceeded

internitiently on & five foot dismster relort which was found to

SRR e iy G BEVNLE FES < AT 3

have & capzelty of fifty tons per day. About the middie of vhe

f;;” year, modificaticns were made to certsin mechandesl devices, viz.
¥

T g e WY

the ragbbles, the ulirasénic mist precipliater and the sludge sorsper.
rurther tests vere planned for the ratort and it was intended, later

ivn the yeer, to consiruct & v.n,.t capable of operating ander b

2
b
4
H
g
i

presgure snd, therefore, posslibly sullable for the Lurgl method of

gasificaﬁon.v The Compa-*zy estimates that shale retoris could be
cons%rt.cteh to its plans with a capacity cf 4,000 tons per day per
b owmite

l C It may be doubfed whether sufﬁeient apera*ing experienca
hns yet een gainca to esteblish the soundness of certain mechaniesl 3
g i‘eatums of the :9131’:‘&, for insiance, tize imnlined retort ahell.‘ AS
retorts’ 6*‘“ iﬁcreasing size are designed and constructed, it will SR
; bema nec‘*esary % ensure thai the shale, charpe thraugh‘the: -

| totton cone, wﬁ_ll e spreald saffielently uniformly over the eross —_

' aecﬁon of the retort. The :xltrasonic, mist precipitator sppears

%o hatm been verw successful end 1% is probebly to this éevice :

"‘_ (“ 1t the high oil yield clelmed, vlz. 402% of the Fischer assey
:i’iald, mast be, in a large measure, attridbuted.. It is stated
"¢ that 25% of the 011 legves the retort in the form of a mist, i

. mch of 1% in particles oaly one wicron in élameter. - The

AR eyt

Wrasonie s*ihratiana coagmlmé those very fine: psritisles into

¢ Tops ten mierons in diameter, which are pmci@itate& readily by

i
¢

£
¥,
k'

. ' rotaclone ,incar;é';@raﬁe& ir the pleni. In this way, 99.83 of

1A% pist had been removed .ﬁmﬁjthﬂ gas stream.
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- The Onlen 0il Co mpan}ﬁs &uu:.‘i:y of cai: yﬁic
hydrogenation hap hsen direce te& primerily towardis the more

gffective utllisation of californian crude oils of high

nitrogen end salphar contenis. Refersnce is made to this

gubject on page 34 ¢ this re;art, wherae a briefl des ‘ptioii
of the plant and nroc,& s ip gl ven. | Crude o0il {rom Colorado
ghale has been processad in ihe sume wey end witHeequally
satisfactory results in the pilct plsn The sequence of
cyéra’eicns' is es given in Figurs 2.

- Tha puwa¢v of the coking cperation is o prepere
a charge for fhe hylirogena ien utii wmc’n mey ve ireated
substantlally in the vapour phese. In typlesl pilet plent
tests,; ths nitmgﬁm content of 1.93% in‘ ﬁha crude was reduaced

$0 f.45% 4n the coker distillaste and to 0.08% in the hydro-

in the crude and the distillate to 1@35 than 0.05% in the

finished pro{iuciz. h -.f"l"-afl.l yiela froiz the crude ‘aas acoutl

85%. The hynrcrena c& ail was enalyzed for ihe production of

: . - b L3 2 L -\X,,_; & Witk <
J8t fuel {62%) end dlesal oil (35%) This seleciion of pro-

ducts was made, gzresuma?alyg because 1t is considersd that no'
eaﬁy exzalcita*sﬁ.an of shale cen be contomplated except for
ressons of defencs. o
| The petrol shich might be obiazinsd from the
: ratlng

hyirogenated proiuct would be of low coctan e/ end would reguire
reforming by somé process 3o meet geeepied spscificstions
of guzlity. Tha c:e'tana panber of hydrsgenaisd éiesel oil
wag guotsd in one imﬁance as 49, wvhich vsala ba poor, mﬁ.
in snother es 59 which world indicste a sa%‘}.sfaci_;ory fuel.

FRICAT CYANANETTY COIOANYy &

MAerican szmmxa haha undertaken work on Colorsado
shale in @ atﬁe.‘ vt to eor icentrate the kerogen by its heavy
nedia smi froth flotation processes. . For the former. ‘
Process, shele asssaying 2&3 ﬁalians ner ton wos obtalned frow
the mahegany .,...agra at Ri 1&, eriashed 3o 1" eapd screened over

1/40%, This sizing was nmade to sult the 20 cone unil wi:th &

2 2% air 11ft, vhich was used in the iovestigation.

T e

1)

genated vroduct. Sulphur was 'reauc*-*c". fren between G.8 znd 0.9%
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In computins the Tollowlng resulis, the finss - whoss sssay |
aiffered little from that of the orlginsl maierlisl - are assumed

. to have Deen mixed with the conceairate.

. penslty of medlium . Assoy of Concenirate 011 recover
(water = 1) (;zv"llons ver ton) (per centg
2.3 S 3258 92.2
2.2 e 842
2,1 o 70
2.0 Lirek ' 53

Frotih flotation gave rasulits of the .ouwe oxder. =y
erushing to 65 mesh, screening into six 5igzed fractions, floabe

ing the fraciions indivicuslly and lumping tho concentrales, an

3

<L g1 pecovery of 63% was reslised for sn spprecistion in assay
content frem 23 to 39 gallous per ton.  The richest concenirais.,

obtained Trom the +55 mash frastion, asseyed 57 gallons per ton.

Exaninetion unier the microscope dlseclesed that the

| concentz'ata sontal ;ed a% least two different “arganic“ eonstituents

ALk

each of which wauld Wecessarily incluae mach inert watéer. The

A e R A R R e T e R e

+05 eoncentrate containad 75% of daﬂc and 25% of light Yorganlieh
maﬁ%ér‘ These cbservations indicated that in order o effect

& close seraration of orgenic constituents, thc shale would have

to be cz‘ushea to an excecdingly, and probably imprectliesbly, smali

! sarticle size. The vhole investigation served to establish thas

2 e s AT N
AL
e

10 useful concentration of kercpen, =8 a treatment preliminary
to carbonisaticn, could be effected by the most likcly processes
commereially available.. ‘

FISCRLLANEOUS JPDT L3 .

Shell nezsrelg'mmenﬁ hes confined 1ts research work oun

iR | AT 8T S R

P,

R

oil shale tc & study of Colorsdo shale itself, the oil obilained

by corbonisation, ond chloroform sxztracts obimined in the cold

T
e

ad after inci-sien“t pyrelysis. - It hes been fpund that as muck
8 25% of the organic azgatta:e in the shale cun Lz .veurered Ly
Tepeated eitracticﬁaa‘l‘ah chlcr*@form.“ﬂ Thae e..minat‘i on of the

B2gle hss
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disclosed that there are three 4i fi‘e ent types of or fanic e qs‘”t-»

pents in oil shsle. The first is a bitumen soluble i_n cold

chloroform, %o the extent of up to 25% of the kerogen, the second

is af humic nature and insolubie, the third is an inscluble bitumen. |
By tm ating at 350°C, subatantiall,j gll the organic matter is

rendered soluble in c‘nlo_z*ofom. The ultimate ans 13013 of rrmiuet.;
obtained by extraction‘alcne, py?olysis end extracticn, end by

extractlon alons are as folldws -

Cg He. e Se Cl. GC. (1 )3{300
r oax L Le)
Extract from shele, % 83.7 41.5 K P 2 : 473
Brtract from | _ {2) |
: py}?olysed Bhale, » ‘;é 8201} 10.’.{. 203 . '008 0.9 ‘i 06 4 w5‘§
on by pyrolysis o R | 3y
alone, % 83.7 12+42 T8 4.6 0.2 15 4475

B (1}' By aifference, the result being considered accurete,
{2}. attribuved %o the solvent, o - ~

, (3) - Considered genuine and accurate.

- de em T s ah s WY e ab e S e

Californis Resesrch Corvopration, +the research orgsa-

isation of Standard of Colifornia, has studied the refining of
shale 0il und r emergency coaditlons, in which the crude product -
would be supplied, _r_*égazﬁlass of cost, sz scme other prggnisation,
end the Company would be required $o :%zake ¥he best possible joint
use of the petroleunm and shale oils available., Because shale oil
1s 8o difricult to refine and 14s prodiucts of iaferior guelity, in
these circumsiances the Compeny would give that stock & wminimum of
'treatment, commencing with vis-bregking to Tuel oil specifications.
The heavy 'éroduct would glve a bad 0&’3{22‘. to the tlack fuel oil

_into whigh it S’:oum e blendsd for ‘dispcsal. ir an emergency, -
however, that objection would ?m’oé‘bly be disregarded. If for any
rcason it should be nece.:aax*y to reduce the odour of the biack oil,
the vis-brokﬂn stock would be fracomnawa and the gaa 0il treated
7ith concentraied snlghuzfie zeld for the reswval of tar bazes, Cnly
L5% of thé nitrogen compounds in Colorado ghale oil are‘ soliubls ‘in
dilate écid; Concentrated aecid removes 803 of the bases, the

remaining 20% having a cora,par.;tiv‘ely mild. odour. The treated ges

011 end the unireasted residus weul& be blended into the bluck sil.

‘he heavy bases in the_ ghale oll residue ars not strongly odornus.

,:?M
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r-lhe il is not cracked and/mmneipal product is diesel olil. Other

tmportant products sre peirel, wax snd sulphate of smnonis.  The

gverags wage in the indusiry is £5. 9. 04 for a week of LY hours.

] |
: £ The cost of mimzxg i8 15/-d per ton and of cavhonising end refining
CFz , a
V¥ glso 15/=A4 per ton approximataly.
R 1
' ?&é Some sha‘le is being won from an open cut and about LOD

‘«‘ tenspa? day are beiag reclaincd Irom a dump of meterial dlsecried
fifty years ago a8 tmr- lean to be worth coarbtonising. Conditions
' in the mines do not faoveour cxiensive mechanisalion, boocouase toerg
N “’ gre few working places free from fealis and at the sauwe time not
s dgipping sieeply. ~ Flectric drilling of shot holes is 'usaalg bas
: 2ll loading into skips or conveyors is by hand. Hiners ave peld
37/=d per.shifﬁ sud the output per man at the face 1o 5% tons.

/« . Carbonising operations are concentrated at four works.

zt has been posslible %o cleosc down some older works because of t=

y":’, | (1) the increasse from four to fer fous in the throughput of

Tk . eximting retorts gach day, when alr is injected at the

" base, a practics edepted shous teolve yeers aga.v

‘(20 A nsw tench of rotoris was erectod at estwood about

“T b5 seven yesrs ago. Whe Westwood retoris, 10k in

T “number, are of the tradliional Scotdlsh type, but

! ff" ‘ ;;'w;,>with Yoodall Duckhan exiracior gear and belt

“@4;“§ ‘«_.‘»*canVﬁyors for handling shele and residue. They

“ eesrbonise 4,200 fons of shale per day snd the whole
WOTES, 1nciuding'%ha‘sulyhéﬁe vlant, is operaied by

- 1?0-mén. -~ The works is neatly lezid ous, clean and

compareiively free £rom 4duste

 The yisld of mulphate of swicnis hes been reduced some-
what 4o about 30 ibs ner ton of shale by ithe pruciice of injecting
alr into the bottom of the retori. The produet us of superfine
qualitye. . | |
Two innavﬁiana have been made comp “ativeiy rocentiy
% , at the Pumpheraton refinery. ®prom the acid washings_ from tha

" }tesel oil there is obtained, after neutralisation with caustic

j Wda, & mixturs of emniter selis, malnly ali przatic, which are sold
;& s lution form as & sSoap substitute under the name of Irasnopol.

f oter onts prepared from oil and oil producis are mentioned latsr



?
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in this repoz’*%. - Yhe seecond de.veloparent is '%he ai cara‘frig of wax .
'sw‘eaﬁi ng hauses in favour of 3 nors efficient process, in which
the ¥ax 1s heated t@ & gradually’ mereamng zer’rpa"a"“re in a
vessel f‘iﬁ‘ted wlth & large number of tubes 4’hx=ozzgh which hot watsr
is passed. ' | |

A good marxet ps*sists for the bricis made at Pamp’ﬁez&ﬁton
from spent shale and lime. Tne present ouivud is 40,600 per day.

girls are ased for z1l operations not involving attendance on

o mechinary.

Brazilian shales is a "paper® shele, soft and wet whe:

ained, but drying to & hard, brittle, finely laninated maderisld

. when expesed to the air. The yield of oll iz 20-30 gallons per fon
. gad the producs is pareffinic. The seam 1s some 200 feed fthick
L 3

belsw a cover of L0 br 50 foete Its extent iz not known. ’:he

degosit is ecnvenzently mtuatea, "atout <“hﬂ.my milss from San P&&IO

aatriaa the railiway and road 1@3511::5; to that city. The retoriz

. at present in use sre Henderson u’n'&..., in a bed state of disrepair,

PR
e

Wl

- instalied at a time when/lande -rscn retord was the 1a‘aesﬁ develcopmand

- the : , . -
] in/rfi%m:%i.sh shals oil iﬁdlﬁﬁtr‘yw Reﬁning; spepralions are alnost
primitive.  Foster wheeler is planning a new cerbonising and
‘refining pl ant for a capaeity of 6,000 barrels of crude oil per daye

It 15 believed that Shere is sufficient shale in Brazll to jnstify

- several plan'ts cf thet slzt. For this project, the Union Uil Coy's.
- rgtort is meeiving attention, but deubt is entertained regsrding

the ability of so britile & shele to resist the evushing losd which

His aaniie&'br'" the tz‘mierii‘eec‘l charging ’ﬁevice,.ﬁ retort of the L'.?:'gi

% ,,migfas type mey eventnslly be recomnended. The schene is et

‘ present éalayed becruss ~f Airffloulty expsrienced in finding

i dollars fop purchasing machlpery in U8 4. The projeet is being

eonsi&eéed by Govermmend and zrivate interests in co-operation.

| In Swaden, where the shsle industry is reporied to ba
‘floérishing; the main te...’hm.egi m‘screst is in the L iaagstrom
methed of carbonisation in siﬂu,bv drilling the deposlt ut seven
foot intsrvals ani inéert*ng electric hegters. T% 1s said that the
urran* has o be urned on fcr three months, vel Pore the Tirst
011 appearss Yielis are rather less than 907 of those obbsinea Iiou

retorts, but the product is thinner snd of higher velue.
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jimitablon praciices and demarkation of setividties. On such o

‘no outstending imsrovement in techaicue rendy for sloption at

Glen Daviss At the Wesdwood works, ceriainly, some praciieccs S

Th@ shele is highly .;ulwmmm and the odour of hydrogen &mipr 3.de
ir the ¥leinity of the p ant is most ﬂﬂﬂlﬂaSanu. - |

reflscllons on snatralisn Proctice. ( CONFIDENTIAL )

The meain difficulty being experienced in the Australian

5naz.e oil inaustry is the resiriction of output arising ocud of

matters it 18 nogx possible to offer comasud bLeyond observing

that estimalted costs of {6 o 19 coents per gzallon for petrol

=
"
a
w3
;’:,.
frode
§2
&
by
)

preduced freom Cdlorsic chale end deliwvsrod in Ca
based upon tasks greatly in execess of those beoing falfilled at
Glen Davise The dcottish o0il Industry which 45 owned and ‘
oreratsd bﬁr private entervrise could not survive if the effort

per man employsd ;;verc 1o higher than it is in the Awstrglizn

indus ey, " | . |

In the produciion of petrol from shele, there appears

gre cbricusly sopericr 4o our ewne  Shale end spent ash arc
trensporded exelusively on rubber beli conveyorzs with every

satligfaction; the retorts and conveyoro Zive good servics without

protegtion from tho weather; the Woodall Muckhan waler-sealed

extrastor is arn loprovement upoen the screw extracior zdopted at -

- Glen Davis. These fheoye fﬁ.ca}.ly noszible improvements, howover,

&re matters of dotail rather than of princigle. They ere, -indeed, -
of sestemie interset only, for the aliernst we arranzenents
instelled at Gleu Davis either cannot, or necd not, now be

chanred . The m}sswil iy ef the Wesltwool pelort i'&:seiﬁ' catig-
Tzetorily earbeni sing 5% gallon shale is, alzo, of acade i.c

interest only. The Glen Pavis retoris were designed to treat

100 gallon shale and they may be called upon some day 0 40 S0

The ‘-;ueetmm.. retort definidtely counld oot hendle thal rich shale
economicallye  Ho new potort wos Been,ﬁfsveispé@a %o a stege ot which
its coamereial elopilon in Australia could be soundly vecownended.
The. Gus Plow, Sianderd 011, Union 011 end Renes retoris all :i
zronise of wroducing from the szame shole considerably wore cill

Shan does the Poll redort at OGlen Davis. They must all be

o PEgerded, however, as in oo e“rl,, ,..tw* 0 ﬁevaleymﬁnt.

G
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Por the refining of crude shale oil in the quentities

avallable loccally, there is no alternative o the proceésseg already
gdopted at Glen Davis. - Cadalytic eracking must be disregarded on

twg eounds; Llrstly the nitrogen content of the abouck, seecondly the

V'Bmall volumns of erude 0il avallaoblae i:‘&.seozaiﬁy braaking snl

h,,rarageaaulo‘u, fa“ow & by thermal eracking, could hardly be
entertained for operatic®on so smell a scale, bacause of me

nigh caplital charzop wiich would be incurrede The Beottish wmelnod
of pefining by siraizht distilladion iz not spylicoble st Glen Davis
because of the small sccle of cperations, and beceuse the sssisiznce
given $0 ths indusiry by remission of excise duly gialls for o

maximz:ﬁm production of peirel.

o A techmleal probles waich asy arise in the refining of

s

l-d«

sustralisn shale oil in a Pew years' time is the vroduction of

patrol of higher ociene rating o mect csmpe%i‘ﬁiun*rcm imgzoréed

ustor spirit of improved qusility, Oclane nuwibers appea

B
el
(W
o
[ad

on the rize in the United Sintes afber a lonzg period of s%a“a:-ili*«:y

‘In England, oati ings are pelng zepd low ez a mabisr of pelicy, so

a8 to rsduace tihe v;%lue, and perheps evén the voluue, of laporis.

The early iﬁstailﬁmimn of four catalyile crackers of wodersats
ca‘pacityin Great nri%ian end one lsrge unlt at sbadan mey, however,
canse that pollcy %o be modifisd. TP the octane number &F potrol

in England and Auelirsllsz should rise to ‘?b, o8 1t may well do in

& Pew ya.sz*a, SifPlcnldy would be g yerieneed gt Glen Davis in
me..-mg the chellenge. No iuproved crude oil irestuent proecess

is avail blca for spslication under local conditions. .305‘-;1(8 inercase
i octams numbew would be 8ffzcted by pm«-wactmnating the erule

&0 a8 to make move m.wzth:a avsilable Yor reforming. I% weuld
irobably be neceesd@',, nowever, %c consider the furthcor elimination
of sulphuar from the Dav peirol 80 as %o improve its response 16

tend,  Qurreud suthoritative opinion on catalytic de-sulphavisation
2 U.Sohe 13 %0 the cfivet that the pme&“aé iz not spplicable (o
tracked. petrol. - Refriggroted acid trcalument seems more 1likrely to

Provide an answer to the probleme-
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“énd‘interviaws'witﬁ nersonnel in the industry, gererally on

R i T I I B T e R R e D L D PECICRL SR B R

TR PUTAOLERL _TIDUNTRY.
e i P g :-u-h

-

In the eourse of a nuerbher of visits to 0ll refineries

matters onlv incidenially connected with refinery practices,
int#reatipg infovwat;nu wns gmined on various pheses of the

inaustfy.

21l production
in\U.ﬂ;ﬁ. wes 30 for short of demend thes wusil pecanily the
counnry wes Lmpording, on balance, &boul hll e «illicn hoprsl
por deye  The somowhat survrising increaaa in congumption sivce
thé war, %o 1ts prﬁsenﬁilevel of over six million Yarrels Gaxiliy,
is ihe esult of th@~in réased ase of motor vehicles, a wlde
aubsﬁitu ien 9f oll-burning for eaal—hur ing equipment in

oﬁeutic furnzees and the extendsd adeﬁtian of diesel elecirle

1ceoms ativcs. Fopduction wes

£

grable t0 Zeep pace wiih consuwnpe
ticn because, durdng and 1m“vﬂlately afier tze'ma&, the steel
needed for ﬁrilli“g acuipmont etce wus not wmads avalilsbls in

gleguate quanﬁities. Theze were ithe conditions w:ich, & few
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years &aso, iﬁspiraﬁ keer
thﬂﬁyr uct*on of til Proa other sources viz. shale, coal and
natuzral gaﬁ. Thess cﬂmﬁiﬁions“%oo, were reésponsible for the
zwﬁian_af‘the Secfﬁﬁary of thé Intericr, re Frug, in advoesiting
azﬂne'ﬁiilion'&cllar sehens for the production of synthetiec ~ —-
fuélé bﬁnﬁhé charnmen% on 2 seaie of wo williion barrels per p

daye r. 5rud WO “@Tﬁhﬁd?& 30 reecmmen& thig scheme by the

dﬁ;ﬁﬁc” imnlicatioﬁs 6% an 01l shoriage within the frontiers

of ;ne United dtates, o ﬁubd@cﬁ Qpon wh.ch effieial a“w private
oplnion wore at varlance. The oil industry regarded without undue
conzern.. a situ&tion in which lsrge v&lam@s of oll wbuld
tave to be imported from Venezuels, and possibly the Keer Nast,
for thg &afaﬁcé_af U.S.A, - The Govsrnment wes perturbsd by $that
Seme 5?05@90%;' Lt entertained no kope of maeintalning shipping
chanﬁela acrass_the Atlantic and consldered that 1% would be
@ifficult to érctecﬁ even the roate_to‘?eaezuelé.

| Those conditions have now dis appeared and ere unlikely

B0 recur for mony yoars. The intensive drilling campaign

R
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pince the war has so incre aged potential Vp*oduct* on in the
goited States that it nes becone rassible to shut in about
500,000 barrels of daily 1:m';fmction in Veﬂemela, Texas and

alsewheB e The defency pc:si tion in particular has been

f@‘xwﬂamaﬁy changed by 1‘:. covnry of vast ¢il reservesg
in Albertge 'fns"»f‘i‘i % work nas yet been done to indicute
wi?-h any ageuracy the ox t .af the field. I% is consider

anse1ble, however, ithat ihe Al’berta Cield on? its likely extensiopsg
ng the Roegy Mombains nad <aln as such 511 45 has been dis-
ong eR exy Hombains nay contaln ¢ a 1 nas been 4
coverad in Tex%, ‘o oven in thes wacle United Giates. With such
"‘GJOu ces Just ocubslide the borders of the country, withian the
control mf & friemﬁ;;r power snd not sabject to the hezarids of ocean
transporit, © ozzsiawaﬁi ang of dofence can no lounger be rogarisd as

outwsighing purely econonic iesuss.

How that thare is a rea&mmble assurance of adeguate oil

hsup‘ﬂies being fGI'EE.EOui 15 '?mr nauural sources for many yeors,

st = ‘or‘ice with wmc’z ssaba tutes frcm conl s-.nd shale wnamt (o
pete, iﬁter*ess% in the:,a subs“ tutes has faaeo. very considersbly.
such .nter-e:-ra as z*er.;aina is &evoted to yI‘OCQSE}eﬂ rauher than

sroduction.

It is generslly considered that when the time does eowe for

- oll to be produced in large quaniiiles from alterneiive raw

'. r} B : .
materials, there will he @ broad division of ¢the United 3tates

into thres areas sccording {o ‘{. 16 pesources upon which they will

o

frew,  The west comst will exyloiz tor sands gnd oil shale. From
the &mﬂﬁiﬁu.&”'ﬁ)i %o the Roely lountalins low rank c¢fals will be
converted f:ﬁ 0il by synthesis. The sastern states will rely

w08 coking cosls for oil ;mca&mticr:, agein by sgmthesi.é. Dhis

alviston o:i' ‘in-i’;eres‘ss L.J resionsible for the selection of different

$ibjects for a*au.v in conn ecs,;ca m%h fuﬁ‘i resespeh in those
fespect xve regions.

Pew au thorities in m.e“iea s.gpe ' to have eonfidence in the
?'-’-f-llity of the g ﬁ.mg“ma‘k!.un orocess o survive in es%:a-raeﬁitiéﬁ
“th c:..be::- FPOCOTSEeS. - |

It is now econgl :’crad Unlikely $hat paturel gas will cone
lhute argely to mtm‘f roducticn of’ synthetic oile Reasen:

a9 this or inion *.r" 4 wéue}.y. on tha one hul‘:ﬁ there 1s the

(30)
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pgther ascademie arguma‘nt that neltural gas is a fuel alresdy in ¢

nighly convenisnt form, snd that it is illogical to deatroy more

"‘;".‘"than half of 1f to effsct a slighi improvement in the form value

of the remalnder. Practical critics point out that even the
gmallesat, comercial synthesis plent calls for large cuantineo of
cc;caling water and enormous volumes of gos, the lai;ter bazng of the
order of seventy milliaﬁ cubie “fee‘& per day for twenty or T,hirt;.?
years. It 1s commented thaf there are few locaiions, even in the
ynited Statez, where both these supplles sre availzble in the

quantities required. ' Finally, the price of naiurszl gas has ricen

to a point at which the margin of profit to te carned by synthesising

0ll is rather small.

The lmproveteat in the supply of petroleum hes not
prough$ witn it the chénge in prices which might normally be
expected from plentiful produciion. The new oil now being
brought in has been cbtainsd at. costs never before experlenced in
th&n in&uétry. Holes have to ve driiled deeper and the percentcge
of fallures is greater. The dee-oast well) is now beyond 20,000
fest, and the average depih of a new produeing we'll exceads 8,000 Pfeet. “
_Accoxﬂing fo whethar holes are sunk on a well 2citablished property |
or in & epeculativa area, & productive bore may cost £80,000 to
3'505'0000. shell recently lost by fire a well on waich £500,000 had
bsen spafnt. It 1s consldered that the charge sgelnst esch barrel
of new producticy which must now be 2llocated to the rﬂna;mcnt Tof~
deve‘!nnneut expe’zses is in eyeess/onm aollar. The high cost® of
development means that drilling intensity will in future be very

sengitive %o fluctuailsns in the market price of oil, and wili/e fect,

keep that price reasonably stable. The present price of good
everage crude is £2.05 per barrel.  For the samc reasons it 1s

considered that pelrol prices ore likely %o remaim falrly steable.
from new crude
The cost of petrol production/at the refinery has been quoted by
or, ¥urphrse of Stsndard L1 Development st 14 ceats per gallon.
¥hile the irdustry was in the happy wosiiion of not being
reyuired to seek markets for petrol, refiners were content with
revalling specifications and dld not respond %o an invitation by
he antomobile industry ic produce petrol of higher octane rating.

A departure from this attiiade now seems likely.
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t;yl Corporation has recently cnnounced a rise from 8C o 84 in

the o'c_%eine punbar of peirol %o vhich the nzme *Hthyl" mey te
atﬁachéi;, Cadillac has _ia produciion & ooy engine designed to
rﬂaka fail u-sé of & 91 ociane petrols Bulck; zniso, is unzzer-stooa
o e pim arad to produves a ’snger-ceﬁwtssbion enging,
Appreciaticen in octane rating is be*n{r resi sted in

anzlend on econemice »-«mnds, fm order to resiniet mpcrta. I%

ves reen ealeulated that 12 car englaes and Tuel ore securately

R

siapted to one anothor, ius visimum m..lez.i,e Toon g riven vOoludg

of crude oLl fg obtalnod Ty rafining to an octane nurber of 7O

Thet is %0 say, the wdditicrnul loss incurred in rvroducing peirol
of higher gualily 1s greeoicr fthap the resulting zZzin in ecar
.alea.gu P ez' gallon.  I% is 0ot ¢lear whether inls conclusion is

based uoon the refining ‘Lc'c:m Lue at m'ﬂauent in uge i mnglangd,

and whes thar i!; Wil newd modification as a reauld of the instslla- -
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rofineriese |

CATATYTIG CHACEENG:

gein grow.d at '&hé axpense of o thermal processes ond othsy
nethods of catalghc c,ruw,i.x%g_: Fow umnids of =21 siges sve on

order, bul 1%t would seen thet the physical dimensions of largs
plangs are epproaching the 1imlt a w}ucn 1:%5)le or nothing is
to be gained by furiher enlapzémant. Reschors end ragensraiors
{0 feet end more in dlcmoier srs belng faby ted in the Disld
tecauge éf._\ftzhe imméaibilﬁty of 1ifting end iransgoriing them in
cne gieee; A% the other ol of ths si.zérange, there is no
indleation of it being found sconomicel ¢ extend ths lowsr 1imid
of unit capacity. The smallect plant yet designed by Universal
011 ProQuets Gbe, whicn speclalises in small Installations, is one
of 1,500 barrels duily cameciiy now in courss of construction.

| The Thermolor ca"eal:»,ﬂ:ic graciting precoss has gone sut of

‘wvour, originally becwuse of ihe mechanicnl ' ualmess of the

L‘s’

o
LucKes

Ey

tlevaior insiellsd to hensle hot catalysts Az afr 1ift hes now

toen substituted for the elevator wiia sabisfactory results, but

&3

the Pneumofer as 1t is now ealled is o811l at a disadv vantage in

L1

tespeet of the eatslysts oil z*a%:’io wilen way be maintained in tho
dactor.

Nr—
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of revivification., This characterisiic of cotalysts In respect

Tn consaguence, these units canno% crack a stock as heavy as
shose which may te charged to a fluid cracker. This weakness acquires\
significanéé unider current condlitlons, for ab present the supply
of heavy products is in exceass of the shrinking demand. |

The deslgn, conirei and . operaticn of catalytic cracking

anits have besn greatly simplified. These planis ars now littls

more expensive than thermal crackers. In varticular, the number
and renge of instruuenis reguired for autcuatic conirol aspear 1o

have been sdbs%aﬁtiuliy reduseds, The plants are very rellashbie in
operation, periocdis of 4 year on stréam belng commonplacs. It is
gtandayrd prae%iéa in these unlits, as in other refinery eguinnent
in U.8.4A., to provide few or no spares, and not to 6perate o pland
wntil 2 shut-down becomes necessary by raaﬁan of a2 mechanical
failure. Instesad, insae tion and replacenenis are carrisd out
in snticipation of Pailures, to a sehed ule which is Bbased tpon
the extensive experience svailable in the indusiry.

Crackinw catalysis are suscepliible fo poisoning by
sulphur and nlirozen compounds in crude-oil. The eflect is.nut

srmanent, and full activiiy is restored in the normal process
P 3 z

of sulphur compounds is, indeed, beneficial.. It makes it possible

to produce from a cruis of high sulphur conient a pstrol o

satisfactory sulphur gpscifications. The effeet of nitrozen
compounds on cracking catalyst Is undersicod to consist in

o . - . compWexcs .
nsutralisging the acldale sl 1lco-a1umin a/which are responsiblis for

catalytic @ctivity. A cerisin tolerance or compensation for

altrogen compounds uay be acguireﬁ by reducling the charge rate

while meintaining a normal circulation of cztalyst. - Por
obvious ressons, i1t is uncconomical to adopt this expedieni fc

any considerable extent. A% one of ite refineries in
Celifornia, Sfhell catalyltidally cracks, by this geviee, m stock
containing 0.25% of nitrozen. Tris is indicated to be the

»

highest nitrogen contenit pormisgible iu an o0il to ke chargud
for catalytic crackinge

Inorgsnlic compounds in crude oll, such as vanadlum :2its.

ha?e mlner poisoning effeet on eracking catalyst. Texacd

%velupm°nf has carried out work successfully on. the exiraction
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o+ orade oil witBfurfurel for the removal of nitrogen bases and

R F e L

- o

:"" gith other solvants for ¥he removsl of inorganic salis. Ho U
sommercial @plicatinn of ;ti’iesé yraaesses was brought to netles..
! PR It is &n mterea ing cf:zmmemary u.mm the chemical
ggngmwriﬂg vrowess of the American petrcleum industry that when

| fme ﬁrst thres field cs‘é;&lytic cracking uuitzs for Bmay, Balon

5 ,ge and Beaunont were urg*eptly ragui“ed tegause oi’ me war, they
gers designed from resulis obtained on a 1abo cratory bench seale
@it,vccnstructionbf %,"n*;ae plants ‘wiﬁh & cup:.-c'f-.ty. of 25,000 burrels
‘:‘ ;er'day‘ éac‘a,‘ was  edisiencud rf‘.ﬁhout ar*'ai'f;mg Purther oxpsrliansis

g2 minor mo cdiricasinns ooaly vare mode itowards iths end . of cone

i >

gipuction, based upon informatiou which had in the mesndiuze beco @
ere.. :ovallsble frow a 100 barrel per dey pilet unit. Those thres plunts,

.- - 1toogh now obsolete, are siill in salisTactory service. Ian all,

gty eatalydic evacker s were in process of design or comnsiructicn

' vefoye the {irsd cane oo streome . : S : |

CRTAT ADTULC IGUCOHATICN of Tk . | ' .
Scine of the erulie il produced in California ia asuaal*lc

i of such high sulphur and iltrogen countents that it canno't e

L T éaﬁalytically eracked., Tha Urzicn il Compony bandles wmach of itha
ude and at preseut refines 14 by simply vig-breaking. to a rssidue
- valeh con be sald ss fuel oil. . The yileld of fuel oil is &G%, ‘
rraVating ‘tha dlsnrcmrtiuﬁam yields of neavy and 1light products |
e ‘msgeetiveiy, whichare gensrsl 'i;hz*éaghmﬁ "tbe eeuntfy and are _;aroica- ;
.wrly embar-raasing in Jnlifornis. & local maxet for fuel oll

t!rsﬁullf becalse of & reduced dewnand for bankersg i’.'ﬂs rsplacament

PR T N e g =

a1 o0 menytoll ’z’:surni’rm'locématims with diesel elscirle units and “the.

xtended use of natural gas for hesting pu ipposes. The reaw petrol

T i et

sroduced from this erude contsins 2 t6 35 of sulphur and s3ill’

tiolas mueh sulphar aefier drastie treatunsat with thirty poumnds : j

ooy 190 aeld per parwel.  The Pinal product iz Iinlshed at bhe

lusaelly low end poind of 300%2 and is blewmded into other stocks

¢ Jispossle The value of a crade cil which gives such indifferent

Y A e ety g

<olucts and ca‘.il..; for such refining opera"lons is obLvicusly very low.

s

37 rmviausl'r imiicﬂf‘ed on page 21 and illustreisd in
s Dilgepe 2, "Jnﬁ.oa Cil haas develioped a2’ catalyiic hydrogenstion procass

eliminadlon of nitrogen and sulivhur Trom coker dist Eillate.
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Thﬂ catalybt cm,;m,;ed 1s cc‘balt m::lybaa’ce deposited on alamlna,
emd is reviviﬁcd by ™ mir*'r off ¢ r-bon uenosits about once per
Fhe
wcek. is im rren ored in for form of mlle'{m of guch mechar 'mcal

gtrength that they ave expectaa to have a usefl iife to be

pmeasured in yesrs. The pilod plant ot Wilmlsngiton in which the
’procazss"fms becn developed has a charging culaclty of tﬂree

gallons per 4ay. By & sipgle ata{-;e of hydrosenation in this
plant, at 9 »600 1lbs. pres.urey coker distillats from Janta luzls

crude mey be purified do aam.t 0054 eac 31 of nitromen and gulphor.

In the 0"‘1{1‘1&&1 crade ¢ aitmrmn and sulphur ere present to the
extent of aboat tv:m ani “‘ive per cent rcupecﬁiwly THS GOl

gsumpiion ef hydrdga“ is 1056 cubie feet per oa:vre and the pro-
duction of gasg, sxclu&mg hydragen sul}yhi&e, anmonia and prouane,
gbont 50 cubic fuet per'barrel. H'l‘he potane number of the hyiro-
genated petrol is‘ 5% elear snd 76 with 3 c.cs of léa& per gallcii.
There is no sprem batween the mbior and rezearch ratings. Ti:e
liquid volum—a yield for hfrﬁmgena‘bioﬁ only is &bbut"j OL*,% and for
coking oniy about 8. - - ' | | | , |

In a2 comuercial ,yla.at hr ogenation would be effected

ib two "sta{ges, Pedu cing the sulphur cani;ent ¢l the }groﬁuc%} to
0,02% and the nitrogen oénwn'i; vt;_o' a few thousandihs ©of one per eeﬁt‘.
The hydmgenated produact y:’.EZ.&é vbn simple diatillatien.abaut 5C% of
pawol and 503 af r;.i ea mrosena and diesel oll. The ladtier
fractiun wozzm be ameamlu 'to é‘atalytie eracking, but under local
conditions u,.rt’"z.e% eanver«ien to petrol would probebly not be
desire&. ’  ‘”he 10'&" oetme TIEX aber of +ne cetrol ﬁoul& be corrected
byfhyarémm}ing or cme cmer stzi?a‘ble tﬂeaéweaﬁ. Begasma of ihe
greatly superior quality and value of the produects, this schemns
of refining is sesy %0 jJustlfy on puper; it should earn in profits
the capltal cost of the installation in two or three yearse

Union Gil has pecontly cnnounced® 1ts intendion of spendin

forty ', million dollers in the next two years on & comercial

plant to spply *"’r:.e scheme to 23,Ou€) baPZ’“lb of Senta Maria crude

¥r day. The money is naa&ad for i-

T g, i

3w Prencisco Sxaminer, July 22nd, 4949.
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(1) Delayeﬁ: “calzhg wlakte

{2} Ezgdregenaér‘é,an snd ds-suliphurisetlon plant,

(3)" jgc'i,a*)t ion of bollers o consume the 455 of
coke made, instead of "’he hmvy fuel oil

now bezin.f asod.

FY=TRODDCTS.

Theve is wach setivity in the 1&&&3_’&?}* in the utilisasion
of gashe ’D""C*uﬂCuE‘-p and of producis of low merket value beeasse of
-poem“aial surplus :_:-1=c<;.ucvir.;z’z. There ic Zoss ond less dlepeosition
to burn refines y gases 10 got »id of o nulsones. The wlde ruap

By

of by-producia now cruilable from revineries includes s peclal fuilisg

oo raw melerials for rubiee synthesls,; solvents, refrigeranis, orraunl

1ntemiediates, cavhon black, sosp subatitutes elc.

| The propane, iscbutans and butene in execess of prinary
requiremn&s for petml vroduction in netural gasoiine and catzlylic
crecking plants gre mﬁall" «cga?atsi from one another, and shinonsd
to tne merket in 2icquid feon under pweswure in rell or read wagzonse
The liguefied petroleun gas (L.P.8.) widely used for heating houes
utside the distribvuting crses of gos compenies now consis m‘alfmst'

is the excopsion, rather thean the

c?

exclusively of propane. A

m"e, o fTind & home in the counilry not swpplied with L.P.G. Th

I

pmc‘aim is growing of sérvicing customers frunm fenk waggons reather
thﬁﬁ wiﬁh transpo?ﬁabl@ botsles. The 1:«&13: condtainer at the home
is then a sphericsl sieel shell esrprosching four feet in diameier.
The retall price of LPG is cbout &5 cents per'gallon and ‘ae normal
wholesale r ice in tam. wagoons 4 cents per gellion. There is
because

ovaﬂ-p“eﬁm%* on &t iﬂw moment/in the last few years gteel has Leen
nmade availsble for monufacture more freely dhan for storage mma
dlstrivetion. -

The price csi‘ butane and isobutone for ruabber synthesls
ad ot‘hér DRPPUSES is‘i‘aix‘ly steady at four conts per galloﬁ.
“he menufscture of ﬁ,;nﬁha*ic m%bm is expcected to continue
indefinitely, i‘ow the waduu% gan ao*:pﬁ*ae on itz own meriis
with natural r-*%ar. 1% is considereda that the cost of sy‘ﬁ‘;l":z_»ib
operations wﬂl set & ceiling to the price of matural rubber

end so el a2 a sicbilising influence.
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Saladoriss

Bthylene frow refinery gesos is widely used for
uba manufactﬂrﬁ of aleohiol, about cne guarter of the YU.3.
sgiarked be;ng now supuslied fram this soures. AL &501

Rouge, sthylene 1Pam the huaﬂdard_ﬁil refinery is used in

“the preparaticn of totra ethyl lezsd.” The residusl gas from

the oil synthesis plant at Browvnsville, Tex. is to be sitrissed

of iis gthane and sthylsue by United Siates Chenicnla, and

the products used in ihe wanufacture of crzanic chemleuls.

The neswet for natursl gas hos ¢ ggrﬂc nted

L)

" consideradvly in the lgst few yesrs as g reésult of the col-
struction of numerous long distance pipe lincs of considcrulle

diemster, Hony mors such 11neﬂ have bgen planned and apnroved,

end ere waiting mnzv o dﬂlivpfibd of m%e 3k« ¥t has besn

" “eleimed by pipe 1ine op erators that they can deliver natural

gas to eny location in the Uuited States at a cost lower then

that of loculiy produciag gas from coal. in Il’iﬁais,

’.grecgntly, thers existed a0 anonslous situsticn in which

netaral gas wes available &% a lowrr price per B.T.U. than

that of coall  The ingressed fucilitles for fransporting

end Sistribuiing netural gas heve rosnlisd in an inereuse in

the price &t the well, 4 few years apo, prices prenging from
. i . 1]
three o five co &a wer thousand cuble fosgt were the guneral

» .
rale; todey, priees of ten and eleven conts per thousand sr

mosd GOMMOT»

The uclvent4 and other oxygenated orgenic products
obtained from refinery ges, or from gas menufactared for the

purpose by vapomr phese cracking of oil stocks 8% high ten=

‘peratures, include glycerine, veriocus alcohols, kotones, ethers,

etc. The gases are used alss for gliiylating sromatics.
Ester salis 3o be used s substitubes fov soap snd sosp
powdsrs 29 menafzetured eom similar cracked [uses. Tow
ducion of all these and olher hgaproducts is on a very
large scale in americs ena 1s now being extended in Driitaline
The Shell Company, I.C.I., and Seottish 0ils have been

vroducing aynthetic deterpenis for g mariket which is still

unsatisfied.  Souwe housswives in Inglend howover, uae the-.

synihetic substituie malnly becauss it is mot rationed and

(37}
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| préfer 80ap because thny find 1t "softer" on the skin.j:\

‘The Shelil C Com neny has Aeceutly cammissioned an extensive

‘plant at Thornton, Lancs, for tha manufacture of various
"ﬂ»chemicals-Vl plant jointly cﬁnea by Ang¢u Iranian anﬁ
fﬁygﬁiatiila rs Ltday is being installeu et Grang amouth to‘i

ﬂ‘sidefahle extent snd some 1abcratorieo are equipped with

- ultra violet, Rameal, arc 6mission ana diffraet

(38)

| prepare a Gifferent range of chemicel productse

P

EOIPNENT:

Tﬁe maut oututanaing recent develayment in

,ilaborauory eguipment and tecnniqae within the natroleum
" indastfy is the wide use new being maae of physical methods
g for the analysis cf hvirocarbca gases and vapours end for

| exsminatlon o; C&h&lVSbS an& of ashas from labricating or.

& crude oils." In spi =3 of its bigh cost {é}s,coo) ths mass
xkspactromet | EEL:L *he mes« gorula_ of the ﬁﬁw analytzcal
. instrumentu and is to be found in 211 research laboratoriss

'?”of note. Infra reﬁ suectreme.ers gre utilisea to s cone

-;”spactrometers.‘*+ SRR L 1

“he wess snﬂctro&@ter wi;l analyse gases for

-iﬁjtgxyven, nitvogen ate. anu ’hr hgurocavﬂow gases up to 05
f;?ffor v unknsansé_ mhc %nalys $ %akes cﬂE\hou" gnd the .
vim'calca¢&tions ahcuu 1 hsars. - In cne laboratory $here
>“gsiwg¢e* gasas »ontainvng eighﬁ constituenta are commonlv
iaﬁalyseu, farﬁy samales may. be handiea per day with one
N operahng tm instr umnﬁ ami "15?:;’0 wonen the cdleuleting -
‘ machines,‘f Eac use of the caﬂparatively short time needed
;fbr analysas, tha mess speotrome*ar has supéresded the
”“ndble¢niak apparatns in 1aboratmﬂes whers the;e is
sufficienu war ta Jusfify the hign éost of the instru@eau.
.;:canstituants of patrol ug te and ineluaﬂng 95, may be
”“5‘dmtermiaed caﬂpletﬁly. *Glogely cu* fracticons from Cé nyp

' 'to an& incluﬁiug 971] ny&rocarhsns have been analysed aefter

suturation with hyﬁrogen, in ahich Wayiit has Pteen found

| Brummage K.G.; Ccoks P ¥, and Gordon R. E.

Hew Physical iiethols in the Petroleun *nduatry¢
Institute of LGtFOlﬂum Qaview, vql.i, Pp.33 an& 65, ©

T
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possivle to identify end estimats all the structures
‘present, though not to assign them individaslly to satwrated

RSN A

6r msaturated hyﬂfdcarhsns;,_ The instrument estimstes
. simple hydroeerions mare accurately thmn tﬁey can he deteﬂ~
. ‘;: minea by combustion, absorption in caustle ate. Gperatons
wftk - of matriculation standard gre gble to ﬁse the_apecurometer ilé
for routine work, but & graduste supervisor is needed to T
ensure that the instrunent is in e justment. |
. AB & further 11lustration of the applicetion bf o
phyeicsl methsﬁs of ans lysis in refin&py opergiions, the |
- water coutent of by=p roauat acetone is being determined
in a recerding incirument sa a callbrateﬁ Iurcuion of ins
] dielectric conetant of the mixture. The same method of
 //;§’ - analysis hes been applied to crude 6i1, hut in this case
the teenniqua_fails; pertly because the mixturs is

‘heterogenous and psarily because the same calibratlion doss
net normally anply to diflforent crudes.
. Many laboratories ere equipped with banch-scale,
E -catalytic cracking units for the evalustion of oils and

T R SO R vy e L, st

catalysts, as distinct from the largen pllot plents main-

: ,: ;§a1nad by oniy a Pow crganiSations to obtain data for the
'i; :  );deaign of ecommercial unitss. ﬁuch useful information can

"ﬂ'be gained from thoze. mlants, which 1n view o; the cOﬂnletity

.{f\% -;” 'ef‘the onmmarcial process are surprisingly aknple in
‘%‘_ f'_eonstrnctiou end. operation. :n_a typleal unit, the reactor gj
is a stainless steel cylinder sbout three feet long x _ ;
?. gnciosad inva'hsavyimﬂehaﬁite Jacket for even heat &ist;if;\- %ﬁ
i

bution. . The saakéﬁ is in four sectlons, indlviduslly

' heated by slsciricity. ' For each section thers is one
thafmn»goupla in the Jacket end one inside the eatalyst

A AR AN AN i

,beﬂ 1u ﬁhe raactor. - The reactor %o be usad is selected,-

T e e

 accordirg to the process being studled, from a range in waich

the digmater varies from 4" to 4%%. The catalyst is not
circulafed end for use in catalytle eracking tests, allernsie

SR ey

" periods of abont $en minutes duration are devoted %o craci-
ing and regenerstion, The test 1s continued in this manior

until the nouber $F observations made is sufficient %o givé
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' - motor fuels to be valuea in part accorﬁing to their

@t the limit of ¢

- tion in sctive carbon.

:,qitrcgen concentration is 1n excass of 12%.

- paraffin basa raphthas.

\&v)

. results to tha aesired degree of accuracy.

Tha“e is an increasing tenﬁency todsy fb*_\

octane ratings £ datmrminea by tha research method.

| h 8 methsﬂ glves a rieasure of the performance of the fuel

~when the engine is accelarating or labouring at low speeds.

The motor method cctane number bscomes the signlficant

- rating when the englne is rumning at norusl or high speeds.
It is common *ractica to base the value of g petrol on

“ ,113 notor cctane rating and to assign i% & premium vaiue

in virtna of its "spread" Por petrols of 72 octsne,

for ingtance, a spreaﬁ of four numbers 1s valued at about

% cent per gallom, _ji‘

m’ .

: :‘av :f

Huch c; the nainral gas nroduced in Hangas and

piped noruhwaras to 601oraao and elsewhcre econitains a%out

18% of nitrogen. Becauae piye 1&365 8re Now cperating

thelr cgpaeity, 1nvestiga$1oas heye boen

made intc the possibllity of removing that nitrogen by

)  '1iQuﬂfacti&n of the ﬁeré volatile methane or by sisorp-

‘It has been established that

- removal is'practieaklé-sha éeoﬁdﬁiéai whsre‘the origiaal

The adsorp-—

‘“tion pvocess ig pref@rre&.

It h&s been found thaz nspitha 2tocks for reforme

W _]ing ﬁﬁh@ ROre coke n the urocess éf they have been storede

This tE?&ency has been traced to atmaspherze oxidation
which occurs %o a small extent even with straight Tun,

‘ ﬂhe trouble usy ‘be corrected by

- contacting the naphtha jnst hefore reforming with hydro—

cerbon gas 1n a small babble ﬁecx eolumn.
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LOW_snd MEDIUY TENPERATURE C/RPONTSATION.

The carbouisation Gf'cdal for the produciion of

s freely burning, snskeless ?uél'is being practised in -

“England on & scale somevhat smaller than that obtaining
'.during and immaaiately befbre tha war. : 5o vlants are

gnaérstood te have been closgd &awn and o new installatiows

have taken their plsce. . Supply does not meet the demand,

due-in part.to the diversion of some coke to the export

- merket. There is a considerable margin between ithe cost

of'thehcéél used end the price cbtained for the coke, withoud

‘which the industry could not survive. as 1t is, a large
nuaber of pécnle'*n En*léﬁd’find real or fancled adveniages
in thei s:ao}'e'.!asms.,s,elsaniinasa, balk etc. of low temerature

- ook, mostly for use in open fireplaces. mhey tuy the fuel,.

without compulsion in the fbrm af anti-smoke orainan es, &nd

- keep & small {ndastry onerating prefitably. ”

Ip +ne United & taﬁes there is bexievad to be cnly
one  low temperature carbonisation plant in active comnerel sl
operation."'It is 1ikely thaf, 1n"the near futuré, more will

be establishé&. Autﬁsritiés in Amarica sre very cousclcus

of thg pollétian cf their city atmospheres and of the toll

which it tekes in the health‘of’citizens end detewicratirn
of‘property;‘i Tn Jittsnurgh receutly, drastic legislation
was enacted to reduce smoke emissicn.

Hedium tempera+ure carbonisaticn in being studied

 both in/ﬁ S.i. @nd nnalan& ror the p“aduction of smokeless

hriouattes ﬁar slow combustion Suoves, water gas planis

and low shaft furnaces. a The intarest is 1nspirea by -

similar eircuma«ahaes in ths two cuantries: viz. the high

price of ‘the fuels now used (Pennsyl*ania an*hracite'ﬁﬁﬁ.

 per ton on the field, oven coke,ﬁHS ,ﬁ?z per toa delivered
to the wnrks, 1n England, L T. eoke &5. sad H.T, coks £3.10/-4
per ton. toth at the works,) and a deaire to ut;lise coals

_cf a quality'nou ‘suitable for chargin5 %o coke oOvens.

" In the ;allowiag account of operatlons witnesoea

1nfcrmation galined, earbonisatlon hy the newly aeveloaad

‘ flaiuised uechnique has bean omitted. ~ The r‘uianproeass
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'.'of-ﬁha fuel, '

by 13",
- .used in open fires, the next in Esse and A.G.A., stoves
" end the third in A.B.A.

power stations.

Teet per ton, is wasied.

‘per cuble foot when part is circulated end burned in the

R D TR S R ST SRR U pPEIS SRS NP T ST PR LU PN SV N S SR

dogs not yield a luamp fuel suitable for éomeatic and
‘miscellaneous 1naustria1.purposes. It is spplied to coal

- go far only as the first stage in the complete gasification
For these reasons i% is best considered
later in conjunction with tha second ctage, biz. the‘
fluidised gasification of the Char.

“Rexso Prﬂcesuo

The Anglo-American Carbonising Corporation has
at Mansfield, Fotitts. two Rexco retoris which wers tesied

aﬂ&_reporteﬁ upon by the‘Fuel Regearch Board in 1935.+

-~ The retoris are practically identical with N.T.U. plants

a8 employed in the &istillaticn of shaley, They are 10

:,Afeet in ﬁiameter‘and 20 feet high, taking a charge of
35 tons of coal, which 1s carbonised by lighting a fire
‘_ st tha top aad drawing’hot products of combustion down-

warﬂs through the charge. . The two retorts at Mansfield

‘;; fcarboniae twelve charges betwsen them in a six day weeke.

Two men.are emplo;ea on each shif$ end the total number
,of employees, including staff is 14, The coal is a
nixzure of non~coking "herds" and moderately coking

"brighta" obtained from an ad jacent colllery at = priece

 of 48/-a per ton delivered.

. The coke yleld 1s 68% of the cherge. It has

5% of volatile maiter md is hard enough $o stand transport
well. It is screened into four sizes which are separated
3/4® snd 3/8" screens. The cosrsest product is
cookers. - The Lives are sold to

The gverags price realised at the works

18 £5. per tan £br the home market and 5{=-d more for exporte

‘The gas mede, amounting to about 20,000 cublic
Tae calorific valuwe is 420 B.T.U,

—

-

retort. Towards the end of the cycls of cpebations when:

Report of Test by the Directcr of Fuel Research on a

Retort of the Cozl Ressarch Syndicate Lid., at ﬁansfiel&

H-“‘a 2.

Colliery, Hottinghamshira.

(42)
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the circulating gus is nol buraoed, ihe calorific value

- vises to EOQ B.¥,U. por cubie fost. The total loss is

with bigh

sbout 29 therms per %on of coal, - .. |
_ The tar yield is aboud 19} galloms per ton and
anounts to 2,006 tons per sonum. The tar is Gifficult

to dehydrate and as sold still contalns 97 of moisture.

Diffieulty'is hsing.exp@ri&néed in disposing of the tar,
bgcause, it.was stated, &1stillars do no$ like mixing it
temperatﬁre_tar and 8o not have sufficient of the
1ow:tem@eraturs product $o trest on its owa.

< A% one time, the liquer was econcenirated for

the preparation of ammonium chloride, buk the operation

. was found unesoncmics - The effluent is naw-merely‘

poured into the ground which is sufficlently porous to

_ebsorh the liguor as fast as i1t is made. - .

" CONFIDENTIAL

. ?“4’*:

The plant has been functioning for sbout 15 years.

It was acguired by its present owners for £12,000 and is

‘now velued at £30,000. fThe zonnsl profit is £5,000.

Diseo or Wisner Frocess. .

The operating Disco plant * at Champion, Ta.

comprises thvee rotaling, horizonial retorts  ebout 8

feet in diameter smd 400 feel 10&3;'with & charging
capaclty of 400 tous per ﬁay‘éach. . The plant has bewn

. workad steadily beyond that cepseity, ylelding large,

suoky lumps of coke with incompletely ecarboulsed cores.

. This method of operation had been adopied dsliberaiely

 because of the unsatisfied demana for the product.

‘GCustomers have not. complained sbout the quallty of the

coke . o

- ... The coal ehafged is 8 washed and drled cbking

slack, screenea.thrcagh & 3/8* sleve. Before entering

- ths retorts, the coal is heatealto_GDOcF to control, by

. oxigation, its agglutinating behaviour.

Trans. Ame 4.MJLE. Vol.i39, P.328, (1940)

The retoris

are heated mainly hyvproduets‘ef combustion -

L Ty e
Ve b . 7
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speace between the retort end a surraunaing, externally-

- leakage of atr thyough the seal betwoen the "otating ‘ﬁ.

M‘”"retort end statianary cdke dis eharge pipe. 1I% is

B BGIOW‘1/E“, amounﬁing t0 25% of_tha coal fead, are returned
o the:betart tapeﬁher-with 10% of high temperature coke

}‘the eoking properties of the coal.

. &3 new works sdjecent vere completed.

- _lang vy 9 feet in & ¢mete: with a charging capacity of

450 ious per aay anch. v‘"he egélutinating #élue of th@
  coa1 15 to bve reuacad by preheauing and blending with

‘nbraeze a8 in the ¢lad unlts The installation of further “p,

retorts on the same site is unlikely because the minss

(L)
from a rurnace, with a re-circulation of waste gas for 3

temperature controls The heating flue is the annular

ingsulated shelle Additicnal heating resﬁlfa from the ?

1ikely that that 1eakage is deliberate. The gas nske

is B,OBO-ar L,C00 cuuig feet per ton, with a nitrogen - __
content of LO% and = calorific value of 400 B.T;U. per
eubic foot. B | |

The ca&e 1s ccale&, crushea to 6" end screensd

at 3 ﬁnﬁ 1/2%.  The two lunp fractions are sold at sn- i
avera.e price of #i4 +80 per toﬁ gs compared with & purchase

price of #4.65 per ton for the coal. The screenings

breeze, thus providing an added measure of control over

Tue operating staflfl comprises ten men'on each
shifs,. The plant has bean working for fifteen yearé &nd'

0g dus to be closed down in the middle of 19&9, as soon

’ | The new plant comprises seven retort ts 120 feek

supplying eosl to the plant ere nearing the end of theiy

prﬂuﬂcﬁive 11fe.‘

,ﬁn 1n%afesting aajuneﬁ to the new retorts is a

4f1asn dﬂging wlaat v which is described later in this

TeDOrte

| ghemieal fgnstﬁacﬁion Process;

In collaboration with the ﬁhemical Engineerlng a j

department of ¥Ysle U 1versity, chﬂmical constructicn iz

dsveloping e process based upon the long sbandeoned




{45)
| :Carbocoal process, btul eoncantrating in one stace of
"operatlcns all *ha esaen%ial functions of the orlninul
fﬁtwo—euaga traauﬁent. A small, five toa per dsy retort
:‘was owerateﬂ for sune years au Rewvheven, but the work
was interraﬁoad by tha wEr, Iﬁ January, 1948, a 100
/‘ton per an pl sn% was GOﬂmiSSioﬁea at the sieel works,
Be+hlahew, v’&.“ “ﬁcause cf ce%talv patent applications
”i.pending, no annéuncemeut has been made regerding the |
' ‘§rocass and visitors ha?e not been adm*ttea to. the. plant.
o ~ The eb3°ct of the proce 8 1s to producs a fusl

strang enoagx fo* 58 in wauer g;s ”enerators, cupdlas etc.,

7 from cosl w‘lich 13 300 strongly Bwelliﬂg to.be carbonised

PR

flj in CGLﬁ OVEnS « ;ne coals to be uaad % Betnlehem are of |
.iila B.S. swelling in&ex greater then 6%.  Forcoking in ovens
Yi;thé)swalling‘in&ex shoaid be between L4 aﬂd 5%.. At Newheaven,
z rt5e swelli g cf %Zhe coal wao reducad by blending it with.
_{f non~coking coal or irom ore. Satislactory carbenlsea_
.  ”f:w!'briguetﬁes wers made f“cﬁ a 50350 mixture of kocehont&s coal
‘ - and anthraciue, “ﬂ& ‘rom & 30 70 blen&-of erushed 1ron ore
end Pocohontas coal. ' The iron ore briguettes were made
Vw”'for & steel company but nOuhing is inown: by Chemical (onw
l suruct1on cf aﬂg fu% her qests to wnxeh the hrlqaettes
h&vhave been put. m, o | |
“  V“ o At Eet lehem; *hﬁ gwelling and szglatinat
;ﬁ'praperties cf the coal are being modl fmea ay a prelim.nary
‘_m;%eﬁdatmn. " ‘*”ar the subsecuant briquetting and carkonising
P aperat1ans o glve u aaﬁisfactowJ praduct the swelling

'inﬁex of the ¢cosl nuﬁﬁ ve ﬁ or less, ant ‘the oxidised

o matertal mast have a nlig% tendency to cohera, A woskly

_£ _caking caml.maeting thig specificatiaﬁ'may be briguetted
 vand caruonisnd wlthout the prelimivary ax;aarion. A Use-
‘“‘ful tast of ﬁta pr@parad coal is to heat i% rapidly es
‘m pcs31b1a ‘n a cruc‘ble ove" & ges turney and €0 cool it

f after all the valatile ﬂat+er has been evolved. If “he

E:i

_char ean be poure& out of the crucihla like dry sand, the

coal is Rseléss fbr‘the prcceas on its own. If, howivor

even &’ sm&ll.pcrtiqn af tha char is sgglemerated, the ccal
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may ne ased. ‘
- In tha plant at éthlehem, ﬁulverised-coal is

pumpe& by the ruller ﬁir“ “vmethcd through a tﬁbular heaher
to affect the axiaatlon. mﬁa iémpérﬁture required‘vaviea
with the cosl to be treated; for Poeohontas coal 1t 1s 750°F.
‘The oxidis eﬂ fuel is caozea, mixed in s pug miil with ebout
4104 o‘ tar, ani *hen brique*ted in a roller precs to fbrm
pillows cuﬁ 2% x 2“ x 1“ h The binder for the briguettes
is part of the tar recovered fron the retort. It is -
prép&ra& by treatmant with canceLnrate& sulphuric aecid,

ue conaumption of which s 15 1ibs per ton of @osl. The
purpose and efject of fthe aci atment are to reduce the

solvent action of the tar on the- cogl at the time when it

. 4 passlng through ithe nlastic stage in the retort. The

acticn of the seid may be a sulphonation on exﬁractlon,

but it is not at prusent understood. . The control of the

'f} aolvenﬁ power ig uﬁid 50 be essentisl for the production

0& a satisfactcﬂy'carbenissd briqueute.
o The retort 1dse1f 13 sn 1ntarna11y neated firebrick
shaft about 20 Fnet hi gh. The top secuion is 10 feet in

\,

’ '&iameter, ﬁhe middle sectiqn tapers frou to'to 6 fest in

E diameter in conformity with the shrinking of the charge; . the

potton section is 6 Twet in dizmeter. | Heating gases are

‘burned in s csmbustion ehamher surrounding the 6 foot ssction

and are then admitted tc fhe retort through tuyares at the
top of that sectioﬂ. cola gas is recirculated to the coke
discharge pipe and in caaﬁing the product, returns to the

retort sbout Gﬂﬁ of the heat needed for carbonihation.

The temperature to vhich the brique+tes are heated is 750°%

4

.to 850%c, according o the purmase for which the coie is

intenue&. For a fuel ta he used in open fires, the

lnwer tamyeraﬁure is reeommanded, the brigueties for

‘foundry work, slow combusiion stoves, water ges plants ete.,’

should be heaﬁed tc'%he higher temperature.
The ray brigueties ers hard and dense, and smell
strongly of nephthclsne. ‘The earbonissd briguetiss are

very hard, of uvhiform fine taxture end shrunken to the extens
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of shout 304. They contain less thon 17 of volatile
matter ana.theif baih éensit& 1@ 45 1z per enble foot oz
- comparsd with a?@at 35 for gven Géﬁaq Iz & cupslae |
‘eharged with the chrcauimaq briguctites, 1% has been found
’iposﬁihle to pat 481 marﬁ iron 1nﬁo the charge and to | 3:§

 ‘orera=e with a8 6“ blant iaatead af the wsual 20%. B Q

{47)

”&e ges maue 13 &G thern per tnn, bzt the

‘calarifie valuﬁ 13 Iou. ’ ;he tar yield, viz. 30 golions
per tok, is three t%m&; a2 high as from & coke even. It
ia thin ter of bish qual;ty‘baenaaa of thexnd cated Sore

- bonigation of ht hoavy fractlon.

in ganjunetian with the Un‘ve?aity of Tyomin

"the Go;d@n station of ﬁhe Bureaa of liines ham prepered

from locsl sab~bituminous ceals & carboﬂiﬁa& briguetts

hard enough for ﬂ@%u urgical -uﬂgﬁses. The procedure

2dopted wes to mix 100 parts of ligalte cher with 5 of

loeal coiing eoal qnﬂ ? to 9 of ﬂet oleas piich. | Tha
mix ure waa hriquatfeﬁ at p!ﬂs%ﬂres renging from 3000

ﬁa 13 006 195 per ag. in. end the krigue»%as wera corbohe

‘1ged at 1,60u9F. The hr1QLattes yere hara, though not as

hard as oven coka. Tbey had & granular texture

' g'character1seie of coked bleada and nsnally 1nﬁieaaiva of

'a raaetiviﬁy higher ‘uuﬂ th&t of noramal coke. ‘mne best

hriuueutea wore thase nede at the hizghest ;resau?es ﬁnﬂ

'with tne greatest aﬁmixﬁuﬁe ef coking <oal.

In Tﬂ@lmﬂﬁ awoll Eaffrgn has »f@&ucea aiwilar_
briguett hv eurbonia¢.ian et 9dC$C in & coke ave&. ,
I% hes been eatablianed that 1nterminaeﬁ% veritieal

r@targs could he aeeﬁ for the yurﬁaze equally well.

Thae uriﬁaétteﬁ sre an excﬁlleht fuel ar dcme,ﬁic

",pur@osea anﬁ ars aal& at & ratail price ef<£?. par tan.
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of ecourse, gesification. Lewls end his sssocliates

ca@pzv GAZIFICATION.

Uany intcreéting'deéalonments are in pProgress

\ ab"oaa in the field of ga.aifica‘bmn of coal, ‘mainly
,'diracted towerds the nroduation of sydthesis ‘Ba8. The
‘ f1uié bed technique, best kuown for its apulication in

'c&talyuic crac?iag, is being tried in gas ganerauers widiha

& measure of suceess wnleh is not yet clear. Coal is .

B being gasified in suspensién on 2 large experimentsl scale

by'the Koppers process @émd on mnaller scales using otaer

| technigues. Lignilte is being gesified in an externally
' heated retort in e large pilot plant. The well establiched

water gas process s being fuarther iavestigated o the

leboretory snd ges works. In ngland ghsifﬁeation of conl

under pressuare in an elmosphere of hy&rogen receives ¢onle

tinued'attentian. Tﬁevlurgi préeess»is‘being studied in

- U.O.A. end plens sre well .sdvanced for work to be dons on

| _the ‘process in in gland. f In +he Taited S ;tates, Belgium

end elsewhsre, further experiments are procee&ing on %the

”‘gaaificatioﬂ of caal in the seem.
.EZUTWI SED CA PL?PTJﬁTT”? nd GA ”Iﬁiﬂﬁﬁiﬁﬁs

It wes probably in the metallurgical indusiry
that the first application waz made of the technigue of

 handling finely adivided solids in the form of a dense .

suspension in gasess« Reither ait that time, howsver, nor

later when the principls was &ﬂbpted in the‘Fuller Einyon
aystem for.transporting §u1veriéeﬁ fuel, wﬁs'the significance

of the technique properly spprecicted. 'VFrltz Winkler

patented hi& gosification process in 1922, likening the
 conaltions in his producer ic those of a "bolling bed®.

Althaugh Le undefstood the characteristics snd sdvantages ~——
of a fuel bed densely suspended in the gasifylng medium, |
it would seémuthat he had no idea of the wide range of

uges to which the @rinciple could be usefully . applied. It
was ieft to W.¥. Qaeil'to’éppréciate the full significsnces
of the alscovery end, in 1929, to patent its spplication

to & conaidérahle nutber of industrial omrations,'excluam:a

Y
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at H.I.T. took en early interest in fluldisation and

instituted studies éf the mechanies of the prccessy: which

 are etill in progeess, . It is to this echool thet we owe

 most of the published infommation on reaction kinetics,

material snd heat transfer eta. in fluldised solids.

Ly its gpplication %o eatalytic cracking in the

~ years, the £fiuid bea'technique'haé virtﬁally revolutionlised

the petroleum indusiry.. Since thal time, the process
hes bsenr used on oa experimental opr comzercial scsle in a
great veriety of appilcationsinecluding lime barning, oil

synthesis, gasification end carbonisatlon, ore rossting

- and the manufacture of phihallc anhydriée. There was at

one time, indeed, a tendency for the virtues of the

tachulgue to be unduly axaggeratéd end for fluldisation

to be aivocated as a scluiion for gll technicel gifficulties

. in chemical indusiry. . A more tomperate opinicn has now

it

o N 4 X e
. becoms manifest/ and is generally realised that the charze-

teristics of Fluid beds which are of elmost inesiimsble

. yvalue in many appllicatlions are setually undesirsble in

. others. The gasification of cosl is a cese inm point.

. Opinion ischerply dlvided on the prospects of the process
. achia?ing any greoler méasupe of,téchnicai success in the

' *,gas§fication of bituminous cosl then hes been achieved

By Winkler in the gaslification of lignite. L Those anthor-
~itles who are, or have been, working on the process sppear
| reasonably eonfident of nltimaie success; critics are

. inclined to emphesize the following Gifficulties ed
_aisedvenieges s- |

. .= .{1) Becsuse each piece of fuel becomes Pro=-

.« wpgressively smaller as gasification pro-

} . ceeds, the size consist of particles in .

.. the fuel bed ecamnot be conduclve to good

 ,,ﬂf1uidisatian, with freedom from slugglng
and undua-autrainment.;

,}_5(2), For the same reason, agcue carry-over of

fine psrticies, difficuls or impossible

‘%o trap with cyclones, is almest inevitable,
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Compeny ecquirsd . the Disco plant near Imperlial, Pa. by -

~ {50)

- {2) (7o minimiae'thaaa'losses, coal for

| fluidised gesificetion is desired to be -
erashed to pass a 20 wesh sievs with
. nothing éaesing'325 mesh. The nearest
' ;-appraanh to this spacification attainable
with puiverisers now in common use is
. 99.94% through éO mesh with §8~207% through‘325).
{3) Bscauss of thé'uﬁifermi%y'af the fuel bed, much

combustible matter must be rejected with the ash.

- .{h4) Decauss of the miforam $empersture condltions

throughout the fuel bed, the temperature of
. the ges Jleaving the plant most bs high and

.. 4he efficiency of the process correspondingly L

.. low, wmless great care is exercised in the

.. pecovery and effective utilisation of waste
o S hegh. |

Tha suthoritiss now engaged io commercial, as

aistinet from academic, stadiss of fluldised earbonisation
. ami/or gasificsticn include Standerd Oil Develovment and
Pitﬁsbargh Congolidation Coal working together, Hydro-

cerbon Resesrch Inc,, the Anthracite Institute and Imperisl

 Chemiecel Indastries Ltd.,  Someé work was underbaken a%

iha Institude of Gas Wechnology on & nilot plant scala.

- sboud three years agc, but has now csssed.

© . Stondard 0il Pevelopment  firsi inlerested

$%self in Flutdised g&sifiéaﬁion vy institating process
studles in & small plant at the Bayway loboratoriss of .

 8ﬁandard of New Jersey. That work 1s still being cone
| tinu@d,:the sub Ject at preseni under investigation belng
‘ithe kinetios of reﬂuctinﬁ reactions: Resulis are nod

publisheds - Tuae plsnt is intended purely for scademie

studies end not for the development of 2 process.

Pittsburgh Consolidated Cosl first became

~ aotively interested in flaidised carbonisgtion when ths

amalpemation of various ingsrezis, including the Disceo Couy

T~

- et

g o e N

K .
et vhich : p
R e T 4 KA i v % o s T Ly o ey Cow o eI T = T Y e
DR NG At o R e e e T Sl i AT R AT doithtocs 2 SR MR gl g i B o iz e s i PR M il e it i L L R R S




ol i S e

"igaticn o *lu?ﬂised gasifica%ion and it was nublisnad

| \ (54)
pow form P.C.C.. For iwo years, Disco had operated a

small fluidised carbonising plant, belleved %o be abeut

two feet in dismeter, to supply char for blending with

coking eoal fed to the mein retorts. The fluid bed -

. retort was closeéd down before the smalgsmatlon, becsase

it was regerded as having no future, but it.was‘retﬁrned
16 service vy Pittsbargh Coal late in {347. The plant
{s understood %o have been cperated continususly since
~that time, but visitors ars not gmitteds The cosl
charging rate is known to be 1,800 ib. per hour, and the
-plsnt has not been operatad under pressure. When coal

of 358 volatile content is carbonised at 66030, the ylield

 of coke 1s 65% mnd its volatile content 10%. The tar
PR yield'of‘EB—BO'galldns ber ton is close to the Fischer

Bseay ﬁiéld." ¥uch troubie has héén.ex@eriéncea with the

- cleggihg of'cyclcnes snd pro&uct lines by & sludge of

dust, tar add'wa%er. ' The gos is Glscharged to atmpsphere

"carrying much dust with it.v

‘RBzrly in 19L7, Stondard 01l an& fttsbargh

 1 ”onso”idat1a1enteﬂaa into an asgrecment for a joint invest~

~——

~—

that, in due eourse, a mammota commerclial plant would be

. congtructed in Pittsbargh.  In sumuer, the major product
of gasification and synihesis operations would be petrols
in winter, a rich ges to supplement inadequate supplies |
of natursl gas Por domostic and industrial heating, ;As
  § 9?&11m1nary'ste@‘ﬁowards the echievement of tﬁaﬁ'gaal,
& £500,000 pilot unit would be installed a% Library,Pa.
. and operated for perhaps %wo yearsito obialin information

‘needed”fér the design ﬂi'%ﬁé'iarg@ plante

The pilot unit was commissioned in November, 1948.
Some vialtors heve been aami%teé %o the plant, but the

insyection permis ted is 1neomple»e and only meagre inform-

ation is‘&iaclose&'on the scale‘ana nature of 0perations.

In earlﬁ'ﬁests, the.ﬁedium"usea‘fbr fluidising’and gasifying -

the fusli was sir st substantialiy atmosphe?ié pésssure.

The fuel was chartfram‘ihe'flaiéise& carbonisation unit
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'ét Imperial." Mors recently, oxygen has been employed

instead ol air, but at the %ime of %ﬁe lasgt advica

"received, the high presgure for wsich the pleni was

desiszned hsd not yet been spplied.
When the plant was operated with air, the main
problem appeared to be. the entrainnen* of finely divided

fuel in the prcdact gas, mhich wes blomn to weste. The

.cyclones installeﬁ were incapable of preclipliating tha

very fine Gust resulting from partial corbustiou of f e‘
particles. The guantities escayiug gopeared sufficlont

to econstitute both & sericus losz of fuél and g nulsance

1in the furtuer utilisation of the gas. From the catimated

aimensions of the genepator (dismoter sbout two foot), the
gas valociuy in the flu éised bed (:;robably rather lessz thav
one fbot'per second), the siated ash conient of tho fuel
bed (up o LOK), end the ash content of the feed (probably
not less then 125) 1t wcs conjectured that the fuelounply
fate was no% were fthan 1"6 ibs per hour *n% the duzt loss
ﬁeﬁ»less than 204 end probably much highere It was con=-
jectur&d, also, that to mainiain z fusl bed with an aszh

gontent spproachling 403, ne residue was withdrawn fro:i.the

bottom of the plant. It wes belleved, instead, that all

the ash wos dise aﬂred ‘overhesd in the ges, g methed of
operetlon which, by aecident; had been found quiis ssgitis-

factory fbr Wink ‘e generators.

g', ) ohe dust nrﬁblen was g?@aﬁly aggraveied a$ the
time of iﬂﬁvee%iéu hy t e eonditions : of o@eraxisn. when

" %he fuel is gssified, ss it 1s intended 1% ultimatel$

shall bs, with oXyE zen and under high pressure, tke volume
of gas, measured wnder plant conditlons end calculated to

eadh ton of fael ecnaumed, wilil be gredtlg reduced.. Iis

,'carryinﬁ supeeity for qust will likewlse be reduced,

yrcbahly to a.naiﬁﬁ at ahich the resulting loss of fuel

will not be sagnifxcant. - However, qne‘cleaaing cf th

- gag se that 1t nay be usea for catalytic synthesis wil

still require considerable study. It seems likely, that

- in due course it will be found possible to withdraw oo
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of the ash from the base of the gencrator.  That ash
w111 contain mach eownusumble matter, becsuse the fuel bed
| ;;cannot be 1WW?ovvri hed too maen 12 g»s nraductisn ﬂs to
 ;;be maintaipaq gt a high rate. It 13 intenued by |
~ pittsburgh Cunso*?ia“tion, arparently, that the "seh® shall

. be used as = fuel for tollers. ”

It is ﬁnﬁe stood ukat in gerly ﬁyéra%iona with

‘ zyge“, trouble mas exneriencmd due to leakare of oxygen
Lend entraine d fual betw#en the bhick lining snd steel

. shell of the gene“ptcr. milar arﬁih16° hava ccouprred

in other uygasnaf plent,. ﬂbe remcaial measures ore

stractural.in natores they eare well wmderstocd and oasy

tG @'3137» Sl .
%u o?eratxan of the plant wméer presuare cslls

for tﬁa ueveTQﬁmant of & satis;acusry mathogd of feading

end mete rin: powdered ‘eoml inua »-vasgel under ﬂressura
This problem is beiﬁ stuﬁiad by other cuthoritiea aAsa,
in connection mlth ather fuel ectivities -

It %s co qniderﬂﬂ by “%“ﬂd ra 1 an i 4ebur”h

.;;‘Consaliae%un that 4% Will be ivo yeors af least before
1?y;ﬁha flnia*s@& gasificntion PIOCESS, iftsuccessfal, will

”fg‘have been ﬂﬁVélUﬁG& to the stage gz'whieh a cammewclal

planﬁ,cau be e@azgﬁ a, In ﬁha meanﬁime, it annears

.. that no fhgchar thought is hﬁiﬂg given ta tha pwsject
"d‘,which raeaiveﬂ 89 @ eh nub‘iclty in 19&7. Thare mey he

o two “@&ﬁ%ﬂﬁ far $his abatemsn of iatere uﬁ;.firﬁtly, the

technigue ﬁf-fluiaiseﬂ gaal?ication vrabably calls for

- muel more development then was/first aﬂ*ieigﬂted, secc*d1y7

s naw-&isccveﬂiua and Ineressed pr ﬁuctiep of netrolemm

have deferred the daygwh@n patrol frcm ecoal uﬁll te shle

. to compate aconcmically wi%h the natur&l @qﬂﬂueta

?1ﬁt$burgh Csnsolida%isn considors that thers

s a proqnect of p‘afiﬂa 1Jvcaruoaiaing eual by the
., Rluidised tecﬁziquc, withaqt uubseqmently gasifying ths

chan?fﬂr a syntheais op°rsuion‘ Ths prosumed markst
for the-sol;m;rasidae would be guﬁlic utility and other

mo evaluate the char for this purpdse

power staltions.
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. per million B.T.U.

and to gein experience of 1ts utilisation, work has been (54)

‘initiated on fundamental combustion studies at Battelle
and on practlcal boiler fLring tee%s ax a local power
stat;on. Tne capital cost of a 1000 ton per day fluidised
arbonisation plant is estimaied a‘t 5@ 000,000- %o #1,500,000,

- Current prices for coal, tar anﬁ gas in Pit tsburgn ara

regﬁecslvelylﬁq 50 por ton, 12 cents per gallon snd 30 cents

1 prices of coke and tar be depreb—.

1ated eamewhat for the sake of being camservativey; a con—

densed profit end loss aécount for a commercial project

i A T o O PR A T BN e T -

Goal, 14 ton,

© would appear as follows ;-

Expengliturs. . .

Cperating costs per¥m 0475
. Balance, available for ‘

- capltal cherges, and

"Coke, O.55%ton at

| m

£

Fhe50 less 104  2.53

 Tar, 23 gal,® 8c. 2.24
-Gas, 2.5 million

-equivalent to 8% on
1,500 for 330 tons
par annutte - R Y4

. B5.62

B.T.U. at
- 30¢. per millicn.0.75

£5.62

"’szrocarbon‘ﬁesearch Tnec. has studied the

fluidised ‘earbtonisation and gasification of coal, the work

‘“g:being financed, it is understaod, by Stendard 01l and Lexas.

"mhe small piiot plantg usea in the carbonisa ion tests is

illustraued in figure 5. ”he he ] requlrea for the process
is generaued by burﬁinv 8016 of the clirculsating cnar, 80
'raising the temperature by 100%F or a 1little more. The

héated char is mixed with the coal, 25% of the carbonisation

. / > ' R
‘being effected in the inlet pipe to the eyclone and relort,

the rést'being‘ﬁoha in those vessels. o difficuity is

experienced inVcarbonisinﬂ-in.thié'way'a coking Pittsburgh

‘coal and. 1n redacina 1%s volatile content from 30% %o 5%,

~—

H R I._a@pears pessimistlc ”egarding fluidised .

gasification. Wwork has been done on ‘the sub_ject and 1t

was implied that some progress has been mede towards a

solution of the problems 1nvolved. In discussing the

Y

subject, heweve*, more emphasis was 1a1d on alfficulties

than on achievéments. No information was divglged regerding

‘the résults of work done or the direction in which solutions
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to problems were being sought. The censidered opinionm

of the organisation on fluidised gasification is, no
doubt,‘reflectad-in #r. Eeith's ennouncement that for

the Sonth African synthesis project he is recomnenﬁing

i ‘fi‘v, his firm'e version of the Lurgl process.

The snthrocite Instiiunte is the research orgsnisatic:

of the enthracite industry in U.8.A. The anthracilte mines
: ‘1. of Pennsylvapnia péoﬁuce soreenings below 4/8% in size
% ‘ at the rate of 6% millien toégign?gggéss of consunptlgg:
Btocks zlready accumulated amount to 200 miillon ions.
Large guanitlitics of snthracite have also been deposited
 in the form of silt on river banks. It bas been calculated
i that stocks of scrdenings are sufficlent fo supply a
‘:/;. | S , ,SO,OOQVSarrel per day oil synthesis plant for thirty years.
‘ | With & view to the possible development of a
processvto convert this waSua ‘material iate useful gau,
% .v";_*he Institute has construcue& & small fluid bed preducer
j end has operated 14 sinee the middle of 1948. anthracite
#_ \““ fines passing 95% through 44 mesh snd 357 through 60 mesh

are gasified by sir and steam at adtmospherie presuure,

- PFuel is charged at the rats of 300 lb. per hour. The gas
velocity in ths producer is 40 f.p.s. and in the disengaging

- gone 2‘f§@=s. These high veloecitlises would appear tc be

permissible because 1= o

-{4) 'The specific gravity of the snthracite

g' ':  Q’pr”_ - is high,(abcat 1.6}
(2) %he particles are coarse.
e {3) Losses in the outgoing gas are of littls

. gignificance because the ;ual is a
- waste product. ‘

o

[

Only 50% of the authraclte is gasified; 30% is entrained

‘in the gas end separated by the cyelone without being

H = -~ peturned ic the gvaducer' about 107 is lost in the ash andg
P .:tha‘remaining*1eﬁ is*aecauated for es moisture present in
‘the cosl as charged. The calorific wvalue of the gas made
- appears to te usually 80 or 90 B.7.U. per cubic feel, but

-hes been reoported as high as 150'B.T.U.- The tamperaturé

'in the fusl bed is-ﬂnly~€500°F-approximately instead of the
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2,300 aeaired;y for some reason hot yet madersiced, the

tomperatur? cannost be reised furiher by more ad jusinent

.o giristean raticBe

Impariel Chemicnl Indunipics has devised, and

‘:ié'ﬁﬁvaioping its “moving burden" proccas sith the object .

3 - of producing gas for gunonila synthesis and hydrogenation,

using comperatively chesp cosl nos suitable £or charging

- W&

»3
$0 toxe pvens. It is hoped thad the gos go wade will e

- cheapsr thao waler Zos, not mersly because of ths uge of

nonecoking ocosl but sloo beesuse a single intsgrated

_process shorld be qors ¢fficlient and econonmiesl than the

csuccessive sisns of carbonisatlion in cocke ovens zad

-

‘gasificaticn in intermittent generatoras. Y.C.I%s. patent

‘on the process, B.F,582,055 is admitted %o eonfliet with - g
I stendard 011%s petent BP.586,391, end the latter is conceded |

%o have prior rizhis. The ecnfusion arcse out of ihs

. practice ¢f suppressing publieation of specifications
_ for securiiy reascas during the var. Ths rospective

~gpplications were both lofged inm 154k, but it was not

ez

N

mRtil late 45586 thet 1¢ kecams Emows 0 I.8.1. that vital

E

feztores of its process had besn enticipstad by Stasdard

.

ﬁ: 0 _ 611 by only two cor three months. . The Joampany is continaing
o g . Gevejozmsat. of the process becsase it mey eventaslly transpire
ot

b, that the esperience which will have been galned in the

o technigue of operation will prove of considsrablie value

' Veven without the patent rights. -
- - The mein Peature of the moving burden ?rﬁcess:

" which dtetinguishes 1% from the floidised gasifisation

‘$?93855l581ﬁﬁ'8%§1?%13 adeveleped by Standsard 011, is that
'kair"is used insdead of oxyzen for the exothermiec gesifi-
eation raaatiaa&--.?h@ siant. is ar?ﬁnga&'%a separaie ihe
"nﬁtragan = gonsaining blow gas Prom the nitrogen-Cres

water gus. It is I.G.I%= oontention that separsiion of 3

these two gasas by sleple mechanical operations sust be

zore sconcmical than the ssparstion of atmospheric oxygen

and nitrogen by ligucfaociicn and fractionallion. Oxyuen

S eitee Bk

48 regerded oz too exvensive a comusdity for genersl
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consumption in 1ap e scale inuusﬁ ial operations.

The process haz been studied in the ie bo*auory

‘fin vesselsrg“_anﬂ 42" in diameter. The constructlon of

a pilot plant was commenced early in 4943, but at ths .
time of the last sdvice received, it hed not yet besn

ceﬁpletea. The flow of ﬂaﬁe ials through the pilot

 plent aad its main aimenulo.s are indicated in figure L.

.

In the portion of the plant so far conztructed, it has
‘been possible to corbonise cosl in & fluid bed, but not
to gasify the char wiﬁh_steam. A satlsTactory ¢lroue
lation of the chér, used as the internal heating wsdiun
fbr the retort, has been achieved., Some trouble has
been erperieqceu from leskzge of aiyr and entrained fuel

between the firebrick lining =nd the stell of the coim

 bustion vessel. The remedy for this trouble is not

gifficult to find =nd apply. It has been found that

the carbon monoxide din the blow gas wey be kept satis-

j.fac*cril - low - lower, prcbably, than the 5% to 8%

present in the wasie gas from sn intermitient water gas

' gemerator. 1% is not yet known to what extent 1t will
‘.5j‘he geonomic to reduce the ash content of the reaidue which

‘must be withdrawn from the elreuit. BSome thought is veing

given to the use of a smell subsidlary gacifier to con-

e

fsanc tha warbon in tne ash purges ~

The process is pegarded by %he comnaay a8 one

‘for operation at atmospheric pressure only. Where it

ia desired %o gasify ecosl under pressure, it would be

batter to uvse oxysgen in another type of piant. This

prefereuce is based on the argument that if largs voluues

ot niﬁrogea‘are ﬁa'ha-compreased, ths compression might

 aB well be done in an oxygen seéparation plant and some

- slvantage gained by using oxygen for gesification.

- ‘Sha moving burden process must be regardsd as
being in a very sarly stagé af developnent. lIt szems licely

that some years mast elspse before the process Will be recdy

for commerclal adoptlon.
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ngcall.neoua. ‘V&ry little is known of the

.actual results of tﬁa wmrk done ovar a pericd of twelve

months at the Institutelof Gas Technology, and opinion

~ @ppears to be élvi&ed.on the intéroretation to ve placed

upon theﬂ. ihe Director is scentical of the prompects

of rlnid bed gusification, but Dr. A, D, Singh who

carried put ths work at I.¢.T. sad is now in private :

prﬁcﬁice s a consultant, is optimistic so far as the

carbonising operation is concerned. e considers the

- high yrodaction“eost of oxygen en economic bar to oo

- §late gasification, vat seems to have no doubt regerding
 the techniqua of the ?rccéés. | He isﬁ?epcrte& to te

i endeavouring to interest st te authorities in en avbltious

.f;;proaect of lluiuised carbcnisaﬁlon with the object of

-—

o rEducing smcke emiaoion. o ' _' —_—

From other sources, it was Learned that the

, vresu1ts of the work done at I.C. T, hed falled to indlcate |
'“Lany,improvemena in 4ne cost of gas production as ccmparud

‘ ‘:Jwith normal watar gas manufacture.

I.6.7. is continuing 1F‘Lurlda.menta‘l stuﬁiea cf the

‘gasificatlon process in a emall, flula-bed unit.

It has been propcsed to nn&ertake work on

L fluidzsed carbonisaﬁioa and gasification at the Golden

: “tation of ¢he Bureau of Mines. At the Fuel Resesrch

Station in anland iﬂvestigations on that subjeet have”

v just commenced.

. BASTFICATION fn SUSPERSION: - L

The ﬂonoers prccess uaing oxygen and stenm,
the Eu?eau‘af vinea process using mainly steam heated

to veﬂy igh tempe?aﬁures, the T. G T proceas using .

l .0xygan and atﬁum anﬂ tﬁe Bureau of \*naﬁ alzztlon of
}1¢the .R. S~ vortex pvaﬂess have a1l been devised for
fffthe 3rcdacuion of gaa cenaisting suhatan*ially of carbusa
;/i@°ﬂ°Xid3 and hyarogen. Combub% on of coal SASyenasa in
‘ _a1r is reviewed elsewhere in this report. To the extant

| - . that comaastion is itaelf a gasification praeess, this

: diviaion of the subject is sclentifically 111egical.
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Gasifleation, hovweaver, as here mnderstocd, is diractedT 
to the prodaction of goses for use as malerials; in |
combustion 1t s the incidental heat of the reaction
waich is the desired preduct. The division of the
subjlect as 1ndicated is, furtkermorz, m great convenience

inc prepering a report intendsd, as this one is is intendeqd,

o be of practlczl rathep then scalemic interest.

Kopners Yrocusset  Host of the documentary

evidence of the exparience gained in the ecarly develop~
mend of the Koppers dust gasificatlion process in Germany
during the war has beeun lost by rsason of war damage or |
other causes. For the inforaction required in planning
ths reaﬁmption-af investigaﬁions in U.8.A. and Germany,

1% has been necesssry tc draw extensively upon the

- memories of enginsers — nolably Totzek - associated with

the original projects At the 3ime when the Xoppers

’CQmpany of Americe wos plsoning s pllot plant for further
. studies of the process, the Bureou of Hines becans iﬁtep-
- .egted in 1t for the production of hydrogen and synthesis
" ges at ite demonstration station, Loulsfena, ¥o. A Joist
Tﬂ 1§veztigaﬁinn wusd therefore planned., The Hoppers Coupany
‘hes designed snd installed the plant without guarentees
’éicept‘innrégarﬁ to meéchanlceal performance.  The Bureaa

- has borne the cost ead is to undedtake the actual operation.

. The preocess has baen adopted advisedly by the

Bsreaa_af_ﬁiaas, in spite of its iﬁaaegaaﬁe developuent,

~  because the Burssu urgenily nesds a process which will

gasify a coking coal in ong sisge of treatment. The

coals which must be used for any synthetic fuel plent

that! may be installed east of the Hississippl are strongly

eoking. If the two stage process of carbonisation in

- coke oveuns and ortheodox waler ges production can be re-

placed by asingle, efficient, gesification operation.,

‘& considerable aaving wourld be effPected in what ié‘the

ny

Bee Hewnen L.L. "Oxygen in the Production of Hydrogen

or Syn%hesis Gap®y 'MIna@,Eng.ychem. 40 D555
gee slsd F,I.AT. Report 1303.
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greatest single itenm 6f'¢ast in thg productlon of oil
Lrom ¢osle | |
The plant e as 1llusirated by Fewman {loc.cit.
.», D568} PuEVcrisad cosl iz o be suspended snd gosified

in o stirsenm cf oxypen wnd sicem, the latier superheatad

to 2,500°% in & egnﬁinudus pebble bed heater. The de-
f‘f signed cepacity of ﬁhe}rl&ﬁt iz 28 tons of zoal par day | ?f
to yiela Qﬁ,cﬁﬁ'eabie feet of gas per Won.  Oxygen ccn~'?&
sumpiion is @xpecteé tc be one ton per ton of cosl or 25%
of the volunme o guss ateam coungumpiion is exyecteﬁ to e
2,900 1§. per hotr. The pericd of retention of ges in ; ;
the furngce is {1 to 2 éécsn&s, & high tepperature being B
neceasary to complete gasification in that time.  The ' .

gas is ex@ectea to issue gk ;,BGOO“-ana.ié to be cooled

S

immediately to about 1&3@“3 by ve-cyoling eold ges. This

recirculation of gas is a sefely woasure dealgned to prevent

sxplosicns in the event of the fuel supply falling. Ig suach

an event, the oxygen still admitied to %ho generator will

‘ba casuwned proupily by the recyecls gas wid will noy pass

*,.,f‘"rerwwa OXySen, to the gas holders eic, wheme it coald [k
Y form m %F* osive mixture., The gas io be male with oxygen

Efani gteam is expected to contain 12—15 of earbon aiexi&e

g\ ‘”and aheau KGZ each of carbon monoxide end hydrogen.
¥ B . v The plar* af Lou lsAana, Hoe was comriseionea
‘in‘ﬁay, 19&9« 1i3tle is kmown of iis performance, but
4 is' undereicod tu.havéiopératea for a short peried at
| fnll design cspaclty and 1o have yfﬁﬂﬂ@ﬁa a gas ccntalv nz
L74 of hy&ragén, 224 of eavbon monoxide scd 168 of carbon

u © aloxide. Consumpbicns of coal snd oxygen were 30 lb.and

250 cuvlc fesi, rea@eetively;-par thousazd cubic feet of :
‘ 3&nmur1fied=ga3.i These waurea suggaai that an aoq»euiauln | E
B % f]i amoant of unconsumed carbon was carried forward im the ges. j
;1 | ';-" ~y It is underatocd *haﬁ two Koppers plants are ?
; be;ug erscted by the rranﬂh naticnal coll*er;es crganis— f
ation and tha Keapers ia bullains en experinental unit ?
Q .  ‘at Esseu, in which the reacuian is. t0 be carried out at i
% f'about‘twenty atmpapheras pressure.ﬁ' The plant is expected
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to‘be_comgl' ed 1au@ 19 1049.
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The TR, \ﬁrﬁex Proeegs is belng aaanted at
the Pittsburgh station of the hBureay of ¥Mines for a

gasificatlion operaiion as distinet from asmbustion. The

experience gsined 3o date hes indicated ths need for i
- eeriain modificaﬁicns, particularly in vempect of the , Cow
me 1a¢ of introducing. ha'fuel. The Vortex barner is

menticned at g?aatar 1@th in t 1a weeerﬁ ia conngction

AT AT

e wit; cﬁmnuaﬁlon.

'_ Gogilicoflon in niﬂrlytgunafhea ed steam Toraa .
‘ﬁne main aaﬁj et of study &t the Hor w“%ownllabo“ntoriesw\\ i
+§~ . of the Bureas of Mincs® ualvarlbe& coel ia basif*ea A |

- while guspended in ﬁ‘superheaﬁed 50 such & temne ture
ezx} : ﬁhat wost of the heat ﬁbw the endothermic rcaction is con=
| $ained in the rescianiz themselves. To the present timd,
- only preliminary work has beenfdesewibed in.puhliéationsa“
ff - Using oXygen end steam 2t normal temp peratures, entrained

palve"iseﬁ ﬁﬁal has been ﬂaalfieﬁ in its downward passags

Ahrough & geuer atow six inches in dlaaclsr and seven faet .
high. The fuel iz consumed in a period of about one
seconds  The ef?ieiancy'of gasification is stated to be

65% for the clean gag or 8OF if credit be' lzken for the

?a?caﬁsuneﬂ carben lesving %he generztor eéntrainsd in the

S '__:ga». Gcrrela“&mn with ather $nformasion indicated thed
| v‘_tma "gasification efficiency™ wos eslealated from the
3& g  “ .:hﬁaﬁiﬂg ?aiéw/af the Lgla_ga¢ and the swm nf the heating ;
% ‘1va¢ae é; the /ocoal ﬁﬁa the tOu .2 hesd of the sizam suppiizd. ?;
; lgfke rate o fasl supp iy is 3050 ib. per hour. o

1
5

A lap ﬂge? untt with & cupacity of 200 lh. o¢

coal ge“ hauw, shd ﬂﬁﬂ;Qnea tm utilise "Ughly superhestsd

ptean, has Just been Luilﬁ. ' It iﬁ aayad %o preheat the

. steom to &.GOG@F 1? this ﬁcm?eru*ure ig acnievea, thare
wili be 11““16 or na weed for auwniew&ntary OXygens In

-

g o ] - - 0T - 9
preliminary teats, s ’ﬁ% heas been superhe ted o 3GCCTF

¥ - Belmidd L., Boleo J.7. and Slcne H.C. A Pilot Piant for
'  Gaglfying Powdered Coal Jntﬁa;red in Oxyzen and Steam
Cheﬂical BRg anee*ing rogress, %ci.aa, Ko.10, P ?37.
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in pevble steves, two of uhich are installed for

‘alternate, heating wit& ¢atura1:_gas and preheating 5f
steam. Dolomite pebbles hove been found satisfactory

at 3600°F though not~aiIEODOQF. The extent to which
steam prehest may be used instead of oxygen is detormindgd
by the respective césts. 1% hgs teen caleulated thet

if oxygen ware ta'cost $8 per ton, it would pay to sperd
Bl ﬁe? ton on swpesheading sheamtc 4000°F.

The Insiiinta of Ges Tachnolooy, Chicago, is

working onh & small scale 30 develop a process for the

gasificatien £ palveriged coal in an satmosphere of

. oxygen snd stesm or alyr and sicsm. Coszl pulverised 3o

pass an 1/8% scoreen is corried in a stresm of atr at 50 1b
*pressure through 'a 4/1% nozzle 1n which the air is expanded
substantially to atmospheric pres ssure.  Steay at 700°F ond

‘oxygen ave added, snd the mixture ls siniifed st high

-veloeity to a “cyclonizer®. This pigtes of ecuipment
resenbleas a fun casing snd 1tz funciicn ie $o provide
the opportunlty for forther atirliion bsiwsen esal
particles aznd beivnen particles snd the cﬁsing, About
half the fine pulverising is effected in ihe nozzle and,
half in the cyclonizer. - After gdditien of more stemm

end oxygen, the ges from the cyclenizer is admd ted

“fengentially to z furnace. The pericd ef detention in

the reaction zone, W which 1s 3 foet hicgh by 21 fnches in
diamater, is cbout five ssecnds. Aboul 79% of the gosl
ié gusified and ths outled témperatﬁre 12 2,100%, The
ges obtained is of tﬁa Pollowling sgpproximate campcsiuioa

when only oxysen and stzsm sre uzad 1=

Fitrogen 37
Hydregez | QQ%

Qarbon Honoxide 23.@ o
Caxbon Dioxide 47%
. Calopific valus 230 BL.T.U., per cub. Ti.
T4 is intended st seme later dote to use stewm
sunerneateﬁ ta 2,00097 =0 as. uD reduce oxygen consummpiion.

Af Dattelie, some work hsh been aone on the

gesification of liguile in muepension, using an externally

- heated, alloy sisel tube. The object of ithe work was 1
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compore ths respoetive merits of exﬁemal heatin g ani |

| gasification with oxygen.

E.E«-L ¥ .?ZT‘F,’\TJT.Y Em_f ’{'7‘ Y3, R ("?'-"E_. .

At the Boresu of Mines Stgticn, Crand Forks, H.D
work is procssding oh the gesificaiion of lignita in the

- Parry retord H‘ in Whiuh the fug 'p;_afsgvs cownward throagh
~—

~—

the narrow szinulns bedween iwo concentric vérdical

s

eylinders. The sobsr oylinder, shout four feet in
diametcr, is hented o = temperalure of sbout €§5u%
. ana a usem‘i 1ife of abont 10,000 hours is conslders
necessary o jusiify the process. Thé plaant may be
ﬁse‘& eifther for dry cardonisation of ncne-céking ‘cuai
or for complete gosification in which cose steon is
passed through the cherge. The hoaksd ouker tube hes
v’.'zeen- made of vericus nateriais, {riz i=- |
3. Hila steel wWith & @rmreﬂ;on soasing
. of refractory metal. |
2. UIMA stesl oled with s %hm sheet of
_ 26% chrome alloy in esch side. |
3¢ A cast slloy iumbe @n%mn;ﬁg ::3;‘: E\Ei;
snd 104 Cr. |
‘ 4e A fobricsted elloy steel of high

nilckel ang chromium eenienis.

]

Cylinder Fo. 1 was found ansatisfactory afier a very

short perfod coff ssrvice. The clad tube suffered dis-
tortion considered due %o ths unequal expansions of

the wild end slloy stesls. After veversal, so 85 %0
bring the pmviouﬁly ﬁnsffe@&éi section of the Wwbe

into the high temperature mone, the plant was agein

" \aperatea,fcvr e short time. . AL the end of 3,500 hours

Bureau of Mines, R.I.  4120. |

P

:
L
B

b
i




(o

- of servicM, haw%VQr‘ thﬂ ﬁuh* ha& éistﬁrﬁeﬁ bayond all

2 e A SR T 3y

ﬂoauibi?ity of fuﬂﬁney ube‘_, The ceet tube wos dcsigned" ,%

5 ¢ give & annaise  8pess for the cﬁ*l ussage 24 in

L widih. Secause of siignt @QCEA»? city in eross section

f ani : nsxéerquQ surfuce rouglxens, 1% was found imponsible

4 &% ;1rst to mcve 1zgﬁiua ﬁurmwgg toe rb*ﬁra. Lf%er :

grinﬁing ths surfaga as smaaah aad g frus

cahle, the iubs was rcuara** 3ﬁ 2erviste

e

WO gectiaus in whicen tae cvlin“ﬂ* was onst parted conpleiely
at the we ¢u'anu the *use Bad o be diacardaév The

;&brlc&$6& cy;anaeﬂ is now zn aarvice and givea mwcmi

3? Ry
R

of easily neeting the reguirenput o” a 11?3 of 40,000

‘hours. S - . o

e o ‘ihe waﬁkness'cf the Parey r&torﬁ, which would
S geenm o procilude ita adopiicn in any lorse scale entope ‘
P prise, iz the onc exyefﬂmcc 4 in comaeciion wita the cast :

allcy *uhe. The u&glﬁ colis for shs const r*c*icn ol
‘twe cﬁﬁﬂenﬁfic xuﬁes of such accuraie finish éhat'there
wilil be =2 suns‘ahuialay'unifarm aﬁgﬁiug onply 2;" wide
‘batwcan znam. ”hib ruqaﬂfem 1t pluces 2 severs lioli-

ation upon the Liﬁme»ew ef the Subes. ana, u%eeepara, on

e i C the capucity of ind ividusl.reuorts.- ‘
—~ ﬁ N = 4 smell, axtumuilywhema& nuct "}lant *F’o
; ", :“fﬁada.ental strdles uf‘the Sueaﬁ~c arbon reaction has
. .;   baea 1&%@&1¢8u and speratea at *he Battelln sz%*%ute
% ‘with ﬁunﬁs supuTied by Bitu%iaaas Ccal Rcseuﬂc& T&c.
| - EATAR GAS. -
; - There is a %ondeney in &w““i for the proe
2 Cportion of weler gss Alstributed by public supnly
- sathorities to become progressively smeller. Becausa
% - of the greater demand Jor Gisiributed ges, howevsr, the
3 actua? volune of waber gas menufaciured im probabdly not
f %
: - Foster, John F. ”rodacuion of Weler Gas from
g - Pulverised Coal. Iﬁdﬁs$ria1 ané ngiﬁeering Chaminiry,
ot Voluo, P.586, :
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coke oven gas iag the nexﬁ chciee of the aﬁhoriﬁzeu.

'Carburetted water gas is used only for pea& load operation,

’_Englana is soaawhaﬁ similar except that, of course, nadural

"nﬁrmal posak laaﬁs, &t which time the mizfure would comprise

Ok 3

o

reduce&. Hatural gas is now mbra generall y availlable

*han/has aver baeh befbre; since tne mﬁddle of thi 3car

even‘Few Yorx has becn served in pert with ﬁnturul

transmitied by nipe line from Texas. The cost af the
outliet of the pipe line is understood %o be LO ce.ibs per \\
thousend g&bﬁc‘faét, for geg of 1,000 B.T.B,. Qﬁéiiﬁy.  \

Natursl gss, so fsr s 1% is avellsble, is he first

'choice of the supp lJ authorities. In a large srea of

the United States, 1t is distributed as such, =nd on ite
own, for domesile and indusirisl purposes. Where

supplics of natural gas ere unavailable op 1n*daauate,

in which service. th aﬂvan toges of low sarital cost end

- low standby charges ere sble Lo outweigh the disauvgnﬁa&@

of & higa fuel costes

”he caeicn of gasss Lor—public disiribution in

ges 1is not available. Eeonomic condlitions in the
British gas irduatry favaar\ the production of goks sz

well as gase Coke 13 worﬁh as much & 555 per fon in

B some warks, end there is an axp@rt market which the

aquntry is anxiaua i ezrloft %o the best advanuaua.
Carboniuatioa is regarded as the first chaiee of procezseg

fbr base iaaﬂ gaa’ water gss is msﬂu“actuved to meet

sbout 330 of coai gas, 5% of blue water ges gnd 5% of 011
gasy oil cracki?g, 25 distinet from éarbaretting, ig ok
Justifiabls aﬁly at times of abhoramsl peasks of shord
&uration, whieh:woulﬁ canstituté ip the sum only 2% ef oo
the total operating %Lma. . The Laygawents in favour cf

ﬁhis all&caﬁ¢$ﬁ of fu&ctioas ara as $ollows g=

E R

"1¢“ EWEn if e&ke wera no mcwe valuanle thon

\_,CLw

P oy

C cea¢ an& even if one %herm 5F coal/were
‘no mors valasble than one therm of blue
‘gas,'amde?‘ebn&iﬁiéﬁs of econtinuocus
| ‘operation: itvfoﬁld pay %0 carbenise
" eonl Ts sther than ﬁ@ gasify coke. |
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{(2) ¢Capitel cherpes on & water gas plant ar
only ?alf thsse on carben;sing eguipnmente
S%anﬂﬁf losges avrs iow aﬂﬁ tha unif can

' bs put on ived in helf an haur,

(3) Cepit al charges on en oil gns plant ave

 'inéignif1cant. )

Condldlions may faveur eunrichment by %he‘k*;%hesis
of methane ,in preforence o carburetilng,at times wi:n the
load is within %the éapaeity of the plant. A% timos of
hesvy lood, however, enrichment should be offected by oil
cracking, which inercesss both volume and theorms insbead
of ralueing them ap does methane synihesis.

L

gurrant nrnetice end developments. In the United Giatles,

it is genersl procilce for water gos plants $o be used

gt very high raftings, wilth sieam znd blasd pressurss

which are possible only in closed gensraisrs.  Undee

‘these condltionsy units with an indernal dlemeter of

ten foet svre guaraniced $o deilver ten millicn cublic

feet of gas dally, of which gboul 207 wourld probably

be £il gas. In Englend on the centrary, it iz genseal

‘prastice to operete water gas plants with a water seal

snd continuocusy meghanical extraction of ash and olinker.
Ths limitations of pressure in such plants restrict the
gesification rate. The lergest waler-senled generators

in service in anglend sre belleved 1o be those at Bllilinge

R ! . .
hem with an internal dismeter of +376Y &b the grate, They

produce eisght miiilon cubic fost dally, of e mixzburs of
tlue gas and nitrogen, of which shous three quﬂw*eﬂs would
be straight wat 'gas.“ A% Heysham, LanNcS., newever,thevq
arg sgeveral vxosei.ganeraﬁﬁrﬂ with en outpud of tew.million
cublc feet per day per unit,

To americsn pients, the high resificatlon pates
eﬁpicye&_aré-cmﬁ&ucive to high fuel loszes in the blow
gaé» ét thie @ umenn,é;%légglseccnuary alr o ths cor-
burettor, & prossure surgs ends to oceour in the soneratow,

i£%ing %he fuel bed sud &lscharging as wuch as 200 1l of

fine fael in the Llow Qas; Equipmentd is now svailsble

for meinianining a constand flow of coir to the gene waﬁﬁr

oy e RS AT T 3T P s
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quring the blow periocd, so elimineting that loss ema |

e v

i nuisance.

z

Reuent ar& nrojacteu daveleJﬂants in water gos

manufacture inelude continuous production using a mixbure

of oxpgen or enriched air znd steam. At Trdjll, Bulas

N R AT e Ty

-

coke has besn sasificd in this way for $GVéA’L yeara, The
standb y plant for the Koprers gasificailsn unit et Louisi-

ang, Hoe i a8 Horpely producer arranged to utilise an : ;

oxygen-gtean blast. A large pxygen vlent beling lnsialled

\

for Dupont 15 understoed to ke for the genepation of

water gZas %o be uged 1? una sy@thesis of mathanole 4%

B S TEE LTIV PY NS "

the Dumcu utate.Jines, an oxygen plant and Power Cas

Corporation generaiors ave %aing ingialied for the pro—

P T AT AT AN R T et

—~ i " duek ion of a water g8s - nitrogen mizture for the synthesis
of ammcﬂia. | '
ag;rens Resenrch in S.A. In spiie of ¢he high gasie

fication rates in American practics, 1t is generally

helieved that piant copacity iz 4111 Iimided by
meeﬁqnscaﬁ considerations and not by the velocity of the L

;,

reactlcn. Currenit research work, hevefore, is dirscted :
:ﬁww,ris Eatr harzua» tion studies between carvon, s team, |
‘ate* an& fo meithods sfsfufther‘increasing ouiput. A% : 2
e Institate of Gas Tectnology thers are two small mits |

for atuﬁyin gaaifia&tion:?eacu&ons at atmospherie pressure

and ong fer furﬁher ir?ﬁstigaﬁiﬁﬁu Jhdur DLCSBUTEe ©

A

ot Sl Rl

© 'Hechsniesl troubles with the pressure plant have nod

_L“
e

 yet permitied much progress in thils very interesting

Pieid of sbudy. It hac been deterinined, however, theb

{ | *oxygen is camble%ely cousaned within 1 ma of the inlet,

when uaihg fineiy aggiae& pit ch cc?e as the test fucl.

s

A% Batd aila, Wﬂ?i is veln g ﬁona on the kinétics

*

ﬂof‘ﬁbe woser gas raac»zon, as distinet from its mechar
ism wvhich .ing studied at I.G.T, Bo*h DEOZrERGSL
avegponsered by the Emeriaan Ges Aogeclation. The proe

o8 } . eross
%ﬁ énee” at daﬁﬁelle 19 or ? ”r¢ sqaﬁrn/sectian and four

Feel h-gh.. % ig dasignaa o operats al 100 lbs.

gresaaré.‘“‘ny sanpling geses from dlfferent levels 13 .
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- PTESSULS in weter gas pl;ﬂts, anﬁ congomad 1n thoes plani:

- with 11%*1& oy 1o production of machanicel power. The .

(63)
hes been found that st the top of the fuel bag thers is
a raversion'af carbon manexiaa,qni hydrogen ¢ carbon

end stesme  The stean decempositlion percentege is roe

- duced in this way frowm perheps 80 to 80. It hes Been

discovered, slss, that there is an,eguilibrium between

the nitrogen iz the blow end that haﬁﬂ in SORS-WEY OB tan

- surfece of the carbon. The facts are not eﬁplzc 1e by

tﬁe mere sdsorption ¢f nitrogen. The liret gae mad@ fram
the steem blast may csn%ain gs much ag 55 of nxtro*cn. i
thie phenomenon be iznored agnd 1f nitrogen be odded to the
sueam gs g tracer, then the stcom decomposifiion so cale
culatea.reﬁcbes ihe sbsurd figurs »f §203.

zn the work so far done a2t the Instiiate on

the waler gas reacilion, nltrogen hos been used as a iracsr

and corrections have aeen uade by ranning blank testo wii

stcam free from nltirogen. In future work,argon is is be
stbstitulied for nitrogen.

The fGas Reses Peh_goq“ﬂ i1 England has Jjust

installed a smally stock mcﬁel, weter goa plant intenied

for =n interesiting investization inta the fur%her posgl=

bilitles ofzxaste heat utilisation. The investigation

is insplred by two pe 1bTe fature dsvelopments in th@

Andystry. "he cagideration of minor imnoﬂ*unye is the
'1ikelihoo& of ¢ fael ef fic*ency campeign eriging which
'Wﬁﬂlu result in power belng genersied from high pressure

steam, and exhesust atean being useé for waler zss genaration

&nd other process purposes.  in such cirocunsitances thers

- weald be ne fiurther use for the s team now ralsed et moderate

o
171}

_msin incens ive, however, 1s the eliminailo n/ ha greal
_objection o the enrichment Qf watar gas by the synthesis

af'me»hane, viz the evolution af’reacticn,aaau eqn;aleuu

4o sbout one quarisr of ihe heat velus of the water gas

converied. At present that heat would be s total loss

in plante which are siready fully supplled with wasie heai.

Part of thae blow gas from this plend is $5 be usod
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for preheating alr and stesm to 600°C in & tubular heater

‘with internal Fings. The hot end of the neater, which
will be aubjectéa.tcv& ‘temperature of ghoutd 1§OOGGG,‘im
made of east nlekel-shromium stesl. The remsining blow
gas snd ths hot, enriched waler gas {if meihane synﬁheais
were to be practised) would bve svailsble for steam palsing. -
vnThe preheating of the dlast and blow will have incldental
edvantages a3 follows s~ - | ‘ |
. {1) The comsumpilon of coke is expected to ba
B reduced by 1%
::.(Z)L_Tha capaciiy of the unit is expocted %o be . -
,;-;\“ .incresssd by 105« . .. . - T -
{3}  Production will ke more neerly continuous,
-,ﬁ.hacauSQ o¥f the exitension of the meke period
., nod Bhartnning'aL the blow perliod.
‘f.‘(h) Becauss éhe gir will enler the generator at a
>v ﬁemperm$ura gbove the fgmiticn ﬁemner ture
,‘f, .; aof the fuei,_tha.yossib-*ity eriseg of dls~« |
?ensiﬁﬂ wlth the Gown run and 8o simplifying canﬁrelﬂé:
Elsswhere in *hiu rsaar%,'fefwranca is made to
: labaratory HOYE bn pan?a35 on the oxx&aticn of coal or
carbon with stesm ov eardon dioxide.,  Although this gund~
enental wars hos & besring on waler gas pwcduetion, it is
inclnded for convenlence mnder oxidation studles.

MFH I JOH FRESSURE CAcTRICATION TPROCESZ. 4

ﬂfﬁu' - There is. 1*%@1& in*eras% in the Lurgl process

iu England, becaumse ithe highly reactive cogls ¢ which It

is most sppliceblie aere net available. It has been esuublishe
'in Germeny that the ospaecity of Lurgi genepstors end the
qualitj of théﬂgasfmade égry greatly with ths?rank 0f he
csal uped, &5 inﬁica ed;b§iﬁhegfblicwiag approxzimetle bul

dtyyical figurﬂs $=

Cozle e éaﬁﬁcit" cf Unit Lalnrﬁiic'v e of
o T thoupands of cubig gog B0, pep CBe
£284 psr hour. . - fie

gerncn DT

- cosl,- S 83 o L8O maxinum
_ai%umiﬂc ceoaly, . 65 ‘ 420 ®
Cokray.- ‘ o 36 . 380 :

ﬁéa a :t,r;,,_,.' - peport Fo. 521
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on & large nilod

nacegsary o stpplonsn

and the v

done at that graﬁaureﬁj. sxyg@ﬂ end steam are samitted

| {705
Nowever, soms work on & Lurgl wnit is plenned by the Gus

‘Research Doard to defermine, gmongst other fthiangs, shsiher
135 pewfbawanﬂe on ceala ¢f high renk may be improwea.
There is greater initevest in the subjiect in the

though even in thad eountry the proesss is

|
i
[»7
et
[{]
o
[
[ d
m
b
3/
[#:]
[

not regerded 4s sne with early prospects of adopiion. The
only sctiva plant i & very sae 11 unit g% the ritteburgh
giation of the Duaresn ¢f Mines. 7The Duvrssz is enxicus o
instal & larger goenoratow =t $he %au:ai&na, Yoe Station,
bat the project has not yei recelived affieiai senction. .

& proposeal has Yesn made that the yrocssa'shall be studied
'y .

sdend gonle ef Scoitle, with fundes cone

-

i

tribated pearily by the U.S. Tressury snd partly by the
Ytate of Washingion. It is belisved thal the Peders
Gotvernmént hez not acceded 1o fthe reguest for financisl.

sacistances The purgose of the projisst iz to dewonsivade

thet gss can be manufactured from Wesninglon cosls, i

guantities &ad ot a price wilch would maks 1% unnecessary

%o import natural gas by pips line from Jatade.

7he Buresu of Hines has a small Luegl plant af

?i%éabﬁrgh which wes installed and is being operated u%rﬁhe
cost of fthe Southern Naturel Gea 06« The main basiness
e%'%haﬁ-ﬁamn ony iz the dlstribuiion and sales of natural
gas from Tex s,lbau i% algso has coal properiies, probobly
bf’Texas'ligmitae*ﬂ'ita work on the Lurzi process 1s
ingpirad by the Imowlsdge thoel scme day 1% will become
% na&ural‘gas with a manufactured

produch. |

The pilant iz of Qnm aguare oot Intevnzl avs
and is abous 43067 Hishe T4 is asivided by flanges, velves

iﬁtr three gections of equal helght, which

»al
‘serve as ohs sPElng pouch, generstor snd dlscharge pouch

respeciively. The sisinless steel iinew of ihe gene?aﬁor

‘iz sopercied by =n «ir space sbout 1/2% wide from the
surrounding water jacket., The plmnt has boen deaicned

Tor & n of twenty _f&oswrewaa anﬁ all. werk hac beon

1
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‘e éxpected in a commerciszl unii, the

| | (7)
usﬁal through the grate.
xﬁtnraciﬁe has been tezted with some measure of
suuecsd, produeing s gas with 2 ﬂaﬁarzflc value of L0O
ELT.U. per cuble fost on a carban dioxide - free basis.

Very hard clinker was formed, leading to arficulty in

- aischarging and to desiruetive channelling of orygen

through the foel bed. Coking cosl could

destruction of agplutinating propertics by low tom rature
oxldotion.. The preferrzed fuel 4n thege fesiz is & low

temperature ooke nade ab 6009C in/sm £il indternittent
version of the Dlscos redord. The Peed to the relort’is
51 pre»dxi&iee ivf coel =i for the Turgi unit the cosks
is sereened bwetween 3/40 mad 1/&"4 The gas mede from
this Puel ig of QZG*B.T.U.'aualiﬁy. The ach is reagonﬂbly
free from unconaunsd fuei, snd the eontent of hcrﬂ crinzer
is not high. It has'bsan'fband possible %o opsrats tha
plant on low temparature coke st a gasification rods of
5,000 cuble feet ¢of eorale gaz per hour. |
 Boeause of trm exaggerated wall effees in o
generator of such amall a‘anete‘, and becanse glss of it is
low height, the valus of the work done lo somewkal limited.

It heos been sh&wa that aoftsr sniﬁ@bze treatment high ratk

cogls may be succsssPally gesified, at rales previously houss

unlikely o be achioved. The plant, hovever, is not

copable of eva 1inating the efficlency of gosificadion o

»

ectoh,
Gf the gas, the mechaniecal behevicur of the fiel and other

imvcrﬁart Pactors.

To repeir these omisslons, the Rurean desires o
instal & Lurgl generaior five faaﬁ in dlameter af the

zcuisiéna, %p. demonstration gtedion. The plent would

ocperate atrﬁﬁir%y’aﬂmesphe?as, gasifying nan—cdking, gilie

pituminous ceél fromn nyoming or slsewhere, and would prow-
duct nesyly tro millicn cudic fEet of scrubbed gas dzily.

In sd3ition io providing funﬁamental information not

| cbtalnable frozm the Pittsburgh unit, 1t would zerve &8s —..

& standby for oihsr gas plants et Loulsians snd would

sxivam esloriflic valus
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efford an opportunily Zor work onr the gynthesis of oil
from Lurgi gass I% would eneble & long renge study %o ba
mada of whet isye ,gﬂ“&eﬂ as the nost likely field of appli«
cation for the precess unisr 4ﬂewicun conditionse. In
the opinion of the Duvean, Colifornie’s gos reculrements

are nct llkely fo be met for many more yoara by pipe lilne
trensport from Texas.  The mest obvicus ssurce of suwwl -
sientary supélies ab thad €iwe wiil bs Colorads snd olther
western ooals which would be gasified on the site. Tiols
gervice wold sesm emlnently Tevoursble fo the edoriicn
of the Lurgi process, whie h effecis complete gesification

of the gozl, producing s gas of good calorifie value ah

by

or pipe line transalssicn.

St

Resesrch ond @avelormente The feature of the

f

Lurgl process which offers nost scope for further research

- and ultimate improvement is the low rate of gasification
 or methene Tformation, whichever 1s the controliing factor.
»Althaugh pregaures ere twenty times a8 high in the Larzi

- genepralior as they sre in e water ges plamt, and slthough

the gas making proesss 1s condinuocus instesd of intepe

-mittent, the ou ﬁud‘s from plents of pimilsr sige are sube

: stantiallg the szme. ~ The Huresu of Hines hopes o

improve the vate of gasificatlon in the Lurgl process by
~operating widh @ higher tempsraiure st the base. I% is
not intended $o slag the ash, but o s*arate snder COn-
ﬁitians n-c&ucing glinksy ss hmra azs can be comfor ﬁably
bandgled by clinker crusiing grates of the Lyam I Raubusa
types The fasl bed will be Geepened 0 sualt the ‘highor
botiom tempersiurs, sc that the zmone in which Semperatures
ere favoursble to methane formabion will not be reduced
Lﬂ Vblumﬂ¢

-1 The fmprovemends which Wyafwchrbcn Research hug
-suggesteﬂ for the Lurgl generaltors planned for iosialiation
ir South Afriga are ma nly in metiers of detall. It is
hoped to improve the thermel efficiency of the plant by
better utilisation of the waste hsal aveilable.
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. %igation is in Progress to defermine the source of §he

{73
Elisevwherd, 1% hos buen ﬂuggaaued that the Lurgl procazs
wicht be improved by operating gcner ators under slegiing

conattlons or by fluidising she fuel ted. KHelther

gﬂowasal goems atiractive om a superfliciasl sppralasl.

Tha former would be 3ifficult ic apply for mochanical
regsonss the latter 1s open o abjacﬁion on the score
that eniformlity of temperatnra.in ke fuel bed io cone
tfary to the principles of the ﬂrﬁeess; Tha tempordiures

nesied for vepld gasification of cavbon end for effaective

‘prauucﬁicn of methane are entirely distinet. In theory,

' the two reacticns could be carried out in & generator

with two separate, fiuidised beds. This development,
however, would =8d materially fc the cost of the plans,

wnich, considered in selation to the low gesification

- rate, is elrsedy undesirably high.

A% the Corneglec Ipsilindée an interssiing invese

.

methane genersaied in the Lurgl process, that is to say,

to geclde whether 1% is synthesised from hydrpgen snd

, QErban\&Gnaxiﬁﬁ {in accordance with the belief ¢of Gsraan

,,an& some other authorities) or whethsy it is the product

of & reaction veiwesn hydrogen and coal (as 1t i

g, onpleered iy pe py British authorities). Isokope

espbon is $¢ be used in tne szperinenits.

P!

oL The aan@ﬁqatian of the Iurgl nracess 3o

~Yictorian brown sonl was dlsenesed with a number of

ﬁ‘auﬁhsr tiss on the ﬁuhjeé% in U.8.4. end Enzlend.

_ Becsuse all comnerclial Lurgl high pressurd gasification

. plants are in the soviet controlled ares of Furope, no
Jopporﬁuni%y cf?erau for 3ee¢irw thu desired infomnation
_gz its source. | In the paricd which follcwed immedlalaly

- upon the arm stlce, meny Briilsh and imeriocon technologisis

had aeccess o some Gerasn instisilisdions. I8 was from

- them, mainly, thet opinloms were cenvessed ss to e

advaniages and disedvanteges of ths Lurgl process end

. the possgibilily ol hattﬁr processes being,‘or becomlns;,

“availeble. Other sathoritiea who had mede a closs study

TR RO MR T L e - ) L e Tl ) TR LRI T
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‘of the Lurzl or altcrnative processes were consulted elsc.

T of about a poore of opiniocns obitained from :

varicus orgenisaticns or. individuals, mere then hall were

anequivoeally in favour of the Zurgl process being
sdopted ia Vietorlas  %he reason givea for this pre~
fercnce wss 4hat there is no satiafaatawy‘altawﬁative %

7“ -?- J".h "[
process for producing fyom brown cosl & gZas of‘sﬁfficirntly,‘ 3

calorific value for gemeral Aistribution, OFf thoss who
subseribed $o this opinion, a1l ned eonaldered and ro jected
, fluiaiseé gasificotion. = Some nerely though the fiuid o
bed process insufficiently developed; others fraﬁkly snter-- |
$ained no hepe of thse Pluldised orocess Witimataly nrov iag | ﬂ
gupayiay o the Turgiz othexrs aéaia-%heaght that the g&e | ?
. produced Tfrom e fluid bed gonerator would b of foo low ﬂ
ealorific valus without earichment, which for various
réesons ¢ould not be reecmmended. They sdvised agoinet the ?
'enpiehmeﬂt of water gos, or its 9quiva1en€ from a fiuld
“bad plent, by synthesis of cethanse bacause of $the heat loss
in the proctss and the high cost of the preliminery puri-
fieazien of the sese In some qua?%@r g, the lndiffersent
ealorific vaige of Largi gas was regarded as an sbgse%ien

though the p rocess 4%@@ 1f was ofherwise approved. IEnviche

o

5

i

E
H

|3

i

‘f\% 7_”?mmnﬁ with %aﬁhaue ty synthesis oy by the &.R.B. proceoes

was racsamanﬂeﬂ i those {wo 0aSeSe

gome anthoriftles rsjected the iurgi process on

£hé acore of the bt go caplital cost of the plent, the use

of expensive cxygen, of the indifferent calorific value .

S AR

of the gas made. - They recommended insiead low temparature
-aéfbénisatiﬁm by the floldlsed techmigne, by the Luprgi
spulgss method or withouk aaming any specific procesz. In
each case the char wss fo be consumed under power statlen B
S | '%ciiérs.f It appearsd tha¥ the gifficultlies associated with

the handling and siorazs of a highly reactlve c@ke, rade

in & base locd pland ﬁna~iutenaea‘&a fuel for boilers

=

sting a fluctuading load, had not been edequately con~

sidered. - Edvhaﬁ. ‘been possible ic ozscos ihe economic

e TR ek SR R
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" Vieterisn brown coale

(75)
bPrown eosl when saiiing ths resldus in Tree competltion

with chesp rTaw brown coal.

Becausgse lignite aﬁa 1lignite brigueltes profuced

in U.S.A. tend to deerspitale when carboniged, one aul harity
codgulted wes Asubiful whether the Lurgi proesss oould be

- gpplied td Victorien brigueties, while enother woz cone

ginesd thed it could ﬁas.'

The renaining gentleémen consulied had £l cone

- l ,
fidence in the Lurgl mathod of comnlste gosification, buk

- were non~cormilial in rezpect of its application to

They declined to express & cloor

- opinion, either tecause of their wnfomllierity withk the

coal 40 be used or because ﬁhey doubicd %the advisahilitg
f'ﬁryinf to distribuie 450 B,T.U. gas in ¥Felbournd
The polint was meds more than once thaéi}ﬂ$=fcr
e8 the technlgue of gesificatlon is being consitentiy

improved, it is ueeless and illogical to gefer dsclsions

. mo that & promising bag mdeveloped preoscess moy reccive

considerztion at a lader date. At that later time, thare

© is 1ikely to ke ancother equally promising @rceesapagain
i not quifte dsveloped to 3he point of being ready for conm
- mereial epplicaticn.  Deferment, therefors, never solves

- the problen of finding the parfect grocess; it merely

adds vrgeacy to the need for s zoluiion.
" A general review of the advice given snd of the

» / . . .
clveunstanees in vhich 18 was\affereﬁ, dizeloses en oveT=

. whelmi ng preponderance of opinion in favaar of the Lurgi

complete gasificaﬁian process. This conclusion is subjoct

' t6 one reservetion only, viz. that ths authorities con-
- pulfed hsd 1tétie o no knowindgs of the Texaco process
- and were ungble, therefore, $o caﬁs‘d@r it as a posszlibie

"*aakeﬁnativa to the Luwgi.

. o MQ‘:} \MC'!susas

" Pexneo Development carnoratfon has bsen devele

oping a complete gosification process for ftwo or thoes

| years, end ie‘repartea'ta have spent itwo wmlilionm dollars

- on thé'invemﬁigaﬁiea inligﬁa glone, Ths ProCceEss was
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originally an sdopiion of the fluid bed technigque, bus th

%echnigue wes shandened some considerable time 280 os nob
applicable %o go dlflc&tiaﬁ The process hos this -much in

covimon with the 1 ;gi that 1% uzes oxygen end steam under

pressure and can produce & £os of about &50 B.T.0. ealoriiic

vaiue, In‘oﬁher resueets it 1o szaid to aiffer fundamentoelly
from the Largi, Lit%la‘mors'ia known of the process teecouse
of the secrecy in which Tezaco hms bsen developning it.- I% is
believed, however, that it Is & two siage process in which
carbcrieaﬁion and gasificat*on are alffacted separataly, that

the ash is 51&uuyd andt thet ¢t hes been developed to the siaze
e produciag abo&t ong miilicn eublc Lot of gas dally at Hontew
velio, Gal, | ’

It iz stated by the Company that the procesa is

' applicable to all %Vnea-of ezosl, that it is inizf¢ercq to the

size of the coaz fe2d and thet moisture contents wp to 25 can
be tolerated. The rate of gasilicaslion is Vewy pach higher than
in g Lurgl generador and the cost of the plant is reduced 45 a

corresponding sxisns. The Company iz now ready to roecimend

-gnd licensa the process, and to issus the date nscagsary Jop

the design of the plant. Any organisa%icn genuinely infoye

" ested iﬁ enplying txe prceass commoreially may, by applying

forﬂally %o the. Gommahy, ohtain tha infcwratmcn needed for

the confirmation of clgims made for it.

The §.R.B, PROCDAS.

The Gos Rasesrch B@arﬁ hes vesn working on & pro-

‘eass for the %rﬂﬁﬂ@ﬁ’@ﬁ of gas of hiigh ealorific value by

. the adbsﬁantiaily eompleote sagification of onal. Developisnd

Is no% veing pressed intensively, bacause it is realised thab

" there is no prospect of $he serly aepplicaticn of tha procoss.

he ¢.8,.B.processt consists essentially in gesi-

fying coal in an admosphars of hydrogon under pressure, wider

whieﬁ‘esnﬁiﬁions, methang is »roduced exiensgively. A sem lckond
ature of 500°C is peedsd to initiate $he reachion which is

nighly exothermic. In astatlc bed, thereforg, ithe tempare

atare tends o rise repidly wntil the chargs becemes uGnre~

active by reeson of high
Coummmication G.R.B.45. Report of the Director for the Year,{S948.
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temperature ecking. In an sufocleve intermittently |

 ¢harged and dischsrged, there are normally, therefere,

Fthrée suacesziva,uaues in the charga wiz

{a} A zone in hiich only coke remains and in

whichk the hydrogen is merely preheated to

{b} An internsilaie zone in walch the reaction

peraturus prograssively re-
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duecd from §200°%C approximetely at one

*,

boundary of the zone to aboui 500°C at the other.
{e} & final zone in which the coal has not yet
reached rezction: terporature and  in which 14

i85 being proheatsd by the hot gases leaving

In g typicnl test with a fusl bad a Poot in Alameler and

9 feed docp, ond with hydrogen sunplied st 30 etmospheres
pressure, the whole chsrge is exhsusted iu sbout 35

minutes, The gversze calerific value of the ges made is

gbout 450 B,T.U. per cublic foot. It has been caicmluted
- that if =& plznt of this type could be chsrged and dise
~charged eon%inuousiyg the rate of resciion would be e eqd 1iv

.alent to the conzuapiion of & 67 column of coal per miz 24

4 ooking coal moving wmiloruly st that reze would noct
agglomerate gufficlendly %o cause trouble, and 1t woull

be possible in theory, therefore, %0 opersie the process

continucusly. Only pard of the cosl would be gusified

of courae. )
'§£ §55 heen.famgﬁ pocsible o exercize saffieieﬁt
control ever the tomperature by carrying out the resction

in o Pluidised bod BY in dlizmeter by 107 in Jepth. FPurified
ana ﬁréusuﬁed,hydra gen iz admitied st a pressure of 25
atuospheres end & temnerataﬁe of 800%, A eatelyst in

the form of carbonate of soda is sdded to the chargs, which

is usazlly Coalite. By adiing methane %o the hydrogen

aangliéd t6 the reactor, conditions may pa simylated for

apper secti sﬂ, 16" h;az,oﬁ & £inid bed ezcesding 4CY iz

&3§uui Wﬁth 2 rﬂnga sx buen miziuy TSy resulis wmay be
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- Tormetion would be added afier the romoyal of osp

UEDITIGRCUD GATTITCATION:

jﬁitn & view %0 Mrauucing iroctly from the segm a3 gas walgh

| : 76y
predleted for a bed of maximmm effectiva thickness. At 285

- gimospharea prassuds, ubﬂ ng ziﬂum -eone endratlon of methsne

o

in the protact gas had been found in thiag manner to be 35.87;

‘ag 50 atn sduherm s 1% is L0« Praviéea that sufiiciont

hysrogen is availaLze, dhe whole of the caal uay be conyvarvied

to mothane in the £luid bad ree c*cr. If sufficient coke were

%o be withlwvwa fraﬁ the reacior 3¢ provide the hydrogen needed

for the gesifieation &fF thﬁ rest of the cherge, the uixed
gas would have o calorifie value of 600 B,?,U, per cubic

fooﬁ gnd the nata? Jiulﬁ of ges would be abs a% 220 therms

per tcn. 1085 faVu&fabZB rssulta have besn given by other

fuela, o
o An dnteresting sugresilon made for the fuvther
developmend of ths (.R,B. process Lo to use Lurgl ges

g% generator procstre oo €
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from the Lurgi proceps iieelf .

formed, ecceriing t¢ one school of thought, by contact

between hydrogen and coal -~ Im thal a second sphage of wethane

and excess stes - In ihe ébaencé of those two gauvse, it
i believed thet a.aigner equilibrdam oonte ant of methang
Fould Be vozaibls with & welcoms murovement in the calore
ific volue of the ce8.  The Boerd's work indleates thad

#he’ second th ‘@ of wathane preuuut on would na@d ¢ be

_carricé oub in a fluid ua&. The whole process. therefore,

‘would eall for the sfoption of the fiunidised tochalgus.

S T4 is copcei¥able ithat the same end might be

an low in medhane, would be recyclea to the generabopy the

overhesd concentrats wouild ve returnsd fo tha Tinal paos sbeam,

the Burean of Mines is investisating under-ground

gasiflestion im cm»une%atl wiih the ilsbata Fower Company,

may be used ss & fusl fov Boilgrs oy ©oo EuDbines. Fow
this iimiited purpose, it is sulfliclicnt io produce a gac

whieh is rich enocugh o burn. The glie of the operaltisns
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iz Gorgas, Alan. where the Company has two sioau power
1ﬂ%atianﬂla&jaean% to a eciliery und g river. The o8l
sesm being gusified is under virgin, wooded country snd
there is no town of significant slze in the vieinity. |
. . e The resalts of the first éx@ariment in ?9&?4
wers encouvraging in that theéy indicaled satisfactory
gasification. Certain conditions, however, had proved
wafavourable. In parsicular, the thin cover above the
sean hed permitted leaksge of gas through Pissures in ths
groﬁﬁ&. Provisiong made for observing conditions in the
fira. zons were of 1ilttle valus and actuslly wdesirstlis.
Accordingly o s2cond experiment has now been commenced,
taking advandozss of the experienes goined 4n the first.
T o R Two twinels tem feat wide have tezn driven in
‘a esal seam about four Peei thiclz, with a barrier tweaty
fect wide between tnem. The overburden varies in thicks
‘ness frowm Fifiy to two hupdred fest. The iwin tuanels
- are 1,22.1,1' Tfect iong and one has been extended for 300 fe::aﬁ}\
Briek.stoppings have heen erected 441 faect from the porials
end at intérvals ustaily of 300 fect thersafier, the tunnels
are connsctsd by cross cuts. Rach cross cut ang the head-
ing are piercsd by & bore hole &riven from the safface.'

. The.first end £1Eth boreholes are 487 in alsmeter end um-
 'i4inedj the other thrse are 287 in adlmmeter, cesed end lined.
All borsholcs are connecied by vaivéd pipas'tu Both & 20¢
gir manifold snd %o a weste ges burier.,  The method of

operation plennad fa to ignlis the seem ot the hesding, blow
air down at that point snd wiithiraw gas from FWe.l borahcle.
whon the cosl in the viecinity is satisfactorily consumed,
‘aparatiana will be trangferred to Hos.4 and 3 boreheles and
eveninzlly in this menner to the stoppings. The flow of =i

’aﬁ£=gas'cam e reverseds It is not planned to use stean

*  ©.5, Buresu of Mimes, R.T. U6k, BN
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It WES DEQRO osed b

- in Belgium, probavly becuuse of the &

end/or oxygan.

\ Gasification was cémmence& in Hareh, 1949. At
the_tima of the laut eaviece on the projeeﬁ, encmnraging
indications nad been reporicd rsgarding thﬁ eompletencas
of gesificatlion, Soilapses heve cecurred in the tunvel;
howeveyr, dwr %o tha wi"h.preﬁcﬁibsd by stete miniog laws

sas Gesiredl for the ezgperimant,
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B
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beling mueh gregier t

L1l the cavities with sand or other

-

mataﬁial gnd o resmas égaraﬁionsa

The Union & rbi 4e Coupsny hog boen working cﬁ the
uanderground gesificetion of coal at Charlestawn, HeVae 1%
ie undersiocd that horlzontsl bore holes are drilled for
glr suprly and gas witharawal, end that 1% has been fonnd

possible %o drill a uole 30" or e in dtameter, 700 feet

Clonge In a msan of conl fb&ﬂ feet thick.

It is in Russia thalt wost sppliication is bneing
wode of under gro agificatlion. IHowsver, 1l%tie or motulng
is known %o the cudaide world of vecent experience and
developments within the Joviet Union.

One prelivinsyy expert ment hes been mode in Fraa

emd invas dgeiong are wderstoed %o ba in progress in

Fraéneh Horoees. - Inderpest ia the subject i8 very aciive

260y inclined ssans

in that country which are aszieulv 1o mine'by normol

‘methods, end whleh mey be, perhaps, more cesily exploited

by gesification In situ. Cne large scele $est wes cavried

Cpul in S48, and = scoond is now in progress.  Froeod

sutnorities zre believed %o be colleborating ing =nd con-
tridating towards, tqe presant syperiment.

Some work hos been dons in Italy on the uniere
ground gesificailion of lizpite.
AT SCRLLANEOUS. - |

A slssgling ﬁra&ueef iz beinz developed at the

Anthracite Iastituis fbr tn@ utilisation of sniibracits

si1t, which is a Tine materisl accumlated in stream beds

in sdmixfure #ith clay, cinders snd other refuse. It

eonteins 254 of ssh with a fuslon temperature of 2,000° 7.

T v 7
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the ??oﬂu@er‘and & high loss of eombustible material in

. less then %% of inerds, which is neoded for welding and

- othar purposes.  The uses to which ‘medium purlty

. include the manufacﬁura of stegl, production of nitric

T

| (e
The producer i 48% in Internsal dlemeier and about 8 fret

I% 1s Liaed with Lirch ick, finisbed with carbo~
frex on the ingide and enclosed in a weier jacket. I3
is suppliiled wish prohoated elr and sieom. It has no

grate snd is fired with extrudsd bricucites made st the

‘Station. At the ime of the lest informaiion, 11t%le
work hed been dons on the producer. An earlier and
smaller unit hed greified 120 1ba of fuel per hoar per
sguore foodt of eross ssohion ana had §rcduééa & gas of
435 B.T.0. guzlity.

The extruded brigucties were of poor mechaniesl

s

.

strengih. Thelr 1ikely brosk-down in the fire'waula,pfab~

ably vesuit in 2 high veslistance tc the flow of gas through

the ash or slag.

A se WM e ot W N e ms R e W ’ ey

CLARCGE  Sgfhm DG RK  PRODUCTION,

L~

;a&*sﬁrla@,ﬁyglﬁcat&&z

.

Sinee the wer, ﬁhera have been widespread

interest snd considerable activity in the menufacturs

and utillsation of oxygen of "medlum" or 50-96% ; purlty, . L

g3 dlgiinet from the "high" purdtf oxygen, contalning

oxygen is being pul, or for vhich it iﬁ gontemplated,

seld and other chemicals, roasiing of suiphide ores end
g&sifiﬁation of coal Tor towns' supnly, or for synithssis
ges to be ussed in the pvmﬂucﬁién of smmonis methanol or oll.
In the stesl 2&@35%?3; the denand is lergely for sir

enriched to gbout 307 of oxygen conitsnt, although for

cerizin epplicationsoxygsn of 908 or higher guality can

be useda - In ihe uuﬁip‘ tion of co=l, psrilculsrly for
oil s&xﬁhesia ras, 1t is deplved $o rsduce ths eaatent o

iﬁérﬁs as Topr a8 iﬁ gGBSihze 'ﬁi‘{;hg}{z@ 13&&:??;‘112@ C?.ESP:."'Q»
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poriionately incresséed charges. Fopr thesae ™ anﬂ, the

rignts installed or now being erected sre decigned ¢o

give a product of sbouk 57 quality. A% higher concen=

t')

‘ trutlﬁﬂs,lﬂVOLVi ' %he separation of o argon, costs are ine

“cressed by reasen of the suall diTfevence bveiween ihe

‘ vawoxr progourss of oxysen aas C o arygon vespeciively.

The development of wmediun purity oxygen nro-
e .
d in North Amerdcs,  vwherd
¥ leas¥ seven nlenig have besun. or cre belng, installed

wlth cepooitids exprassed in teras of handreds of t@ﬂa

per day. The lirgest of these plents is designed to

. plant. Gther amuharitze“ considoy

separate 2,000 tons of oxygen daily for the production

of o1l synthesis gas, and is due to be commissionsd esrly
next year et RBrownevlllse, Texe AT Johnsiorn, Po.,

Bethlehenm Steel hss édrected in eollaboraiion with Eoprers

snd Air Reducticn a iSGﬁtcn per day upli which has baen
used for enriching dlast furnsce alr, Rarly revoris

f‘h

indiested that the furhace sperniidn wss satisfociory

but that minor od justhucnts were nocded in the ozxyzen

-~

b

hak sxygen eould

- kg used 6@9H0€lcallj in meny aaen hearih epplicationa

with a substential increase in profduciion per furnzes,

and in the basﬁc Bessemer process with sdvantages in

~outout and the range of vaw materiasl sulteble for charging.

- As an interxesting by-product of oﬁabeﬂ mangfacture, the

' Tord Hotor Compsay et River Rouge is usinmg 1iquid nitrogen

' for the shrinking of cylinﬂa; liners and valve seals into

position.  In Euyoyb,'argan'grédac 4 in the separation of

i
—-b.J

nigh puriiy oxygen/ exicusively used as a blaﬂketvng

"ma&iunxin‘ﬁhe.W~!f1 of aluminium.

| TUIDAMETAL, TRINCIFLUG.

he wide publicity which has been given to ihese

 aeveloprents 1x the lazst few years has tonded to convey .

B st

Dowme C. R.,  Impact of Tonnage Oxygen en Amerieon
Chemical Indusiry. _ ‘
Chemicsl Zngineering, Voi.55, Fe.8, P.413,

For information in the prodactlon of oxygen in Germany,
See B.I.C.8. Feports 199 mnd 5%
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the impression theatl thore hes been z vravolutionsry, rail

s

then evolutinnory chonge in the teshmigus of oxygen separatioze

As eptly steied by one enthority, #It has been difficuld o sce

AT AT £ AN F AL

. ‘ . :
the subjeet for the ssarchiights®e In aciual fact, tost of f
the numersus procesces now available for the separatinn of

medluy purity oxyzen in lopge quentitles s%il1l use the fuade-

mental principles adeveloped meny yesrs ago by Liade,Irankl, and

flandes Recent fechnieal inmnovations have bee

TR AT T T e - et Lo

of refinsments nd the rosulting loprovenents i

of fraciionzl value ond slgaificance., These lmprovenents

should no¥ be wnder-prated; on the cther hemd, they shonid nod

i
[
B
3
q
3

ba pegarded as ceonsiliciing fundsmenielly new DYOCESSER.
The bread srinciples of all procssces fov

S~ separation of oxygen from alr comprise ¢-

{1) The produciion of cold by exponding comprsssed

it

gir (or nitragen) throush s throtile valve (Linds) o

v

~

or cugine {Jlaude) or both.

: i ,
‘ {2) Heot exchangs between the incoming zir esnd the

SO T

¥

- outgolng ocxygen snd nitrogen.
{3) Purificatlion of the elr %o reomovs water
~ vepouwr ond covrbon dioxide. _ ‘
- {hL) Fractionation of the iiquid gir resalting
.. Prom {1} =g (2)¢‘
Lindets great bontriﬁutién to the art, in 43506,

Fhe :
was/doukle fractionsting column, with the condenser of one

{ column serving as the reboller of the other. Alr is porti-

3 ally fractionated under pregsure in the lower colmm pro~
3 and liguefied ntvoczn

. . viding & liguid of avoad 407 ozygen eoncontrationf/which,

al'ter expansion, can bs uwsed as reflox in the upper low
pregosure columm, In this way Linde grestly redoeed the
escepe of oxygen in the effluent nitrogen end 0 a correg—

ponding extent lmproved the efficlency of the process. In

A3 SN i R e SR AL Al

4526, Frankl intvoiuced elternate ¢old sccumulators as sube

o

‘atitutes Tor the gondinuous exchengers prsviocusly used. The

improved hesl fransfer effieclency, so achieved, resulied

4
q.
A
%
¢
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. In Linde Frankl plents this aifficulty was nweﬂcam by
Por

resistance o the flow of alv, end lmpurities were

removed in perd by alternate fressing cut of the aip

and subseqguent re-subhlimsilon in the produact oxyzen or

i en, The purification inecidsnialily effected 4

2]
ot

Ygn)

LA

thils way made 1t possidle for the firsd time to intro-
duce scme 1oW pressurs auﬂ into the upver oolvne, with
an improvement-in . uhurﬂadynamic gificlengy.

At the fsmperatuwros obiad niug =% the cold erd

4}

of a Franhl

¢y

sceunulotor (o an exchanger} the speciiic

vieoming compressed alr is higher than that

s

est of the

- of the oigoing low pirespure oxystrn end nitropgetie Tharge

Tore, in the zvoence of any compenseting faetor, the

tempereiure di{fercnce at the esl@. end wust be greeter
then 1% is &% the wurm end. To irenafer the desired
asmount of heat in ecuipment of economical size, it is

neceseary %o meinizin a tempervature difference of 5%

o 40°F st the werm end, corrosponding %o & difference
“of sboul 20Y st the oold end. A% the lower temperature,
- the yrﬁﬂact‘oxygeu end nitrogsn becone saturated with

‘emeller guanilities of water vepour and carivon dlsxlde than

are carrised by, ant devoslied from, the inconing air. The

-

e

sxchangers cor zsccumuzlaiors ceancdt, therefors, csmpletaly

purify &ll the air which is to be comdensed and fracticnated,
e ¥~

4

peparalely ireaiing a szall riicn of tue ai;, éﬂuuntlrg
4o Pive or fen per scont of the whols aceoiing to the cize
of the unit.  Tals sireex of siv was clissensd skenigally,

coupressed o 200 aincspheres, conled in an gamonia
rafrig@vaﬁa?’sna expanded %o Ihe temperalbure snd pressure
ﬁf*%hé iover colwmis  In this manney,; the carryiag
capacity ﬁf the outzning g¢az° for cuvbon ﬁiaxiﬂ* gnd

weter vapour was improved ia two ways, vig. by an incroszse

In volume ond ty a:ﬂiiﬁvtlg higher temperature et the 013

gnd of the sccunalehor. Tuﬁ Linde Frankl proeeas, B0 oppliw

wag representative of the statc of the exd *n %he %hﬁrw_esb

R s

S R e i
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During sad since fhe wer, idsas have been
sdvenced and Asvsloped for alturnntiV% forms of noat
gxchange equipnent. The firvst of hea woz the Collins

eversing exchanger WuiCu n,a thres esanqels, in gpca

'b

theraal contaet, fov 3xyg"nﬁ ﬁlurogen.an¢ alr ey 1xely.

*‘3

t?ao o oof alr et 1zanels wars inﬁc:c 1ged5 at intore

vals, without rev@?sal of flow, while the oxygen streon

renaindad unaficceicde The iaﬂa was spplied 11 large rum ket

‘f

of moblle axygea unlis consiruetsd for war ur oS ?hc

plaut had the advaniags snarea wi h other units using

e&c angers Instocd of aecamlytors, of del“v ing an oxygen
uncantqminabud with carbon dlioxide and waier, The egaip=~
ment wes esuboracis however; it wes out of balance fox the

clecn-up of the exchengors; and vecause ne suxliilary puprili-

‘u

eation plant was prow

of time before beeosning ohoksds The exchanger is now obesleis.

}ore recently, hoat exchsngsres have bsen devised
with modifications permitting compliete purification to bs
effected in the exchanger and so obviading sny need for a

separaie high-prossare, ccopresslion aystem. The principlas

gpon which these gapious moﬁificationa ara vesed are l1lluse

tratau in fi"dram 5 %o 15 ' ? ccesaes hove besn ﬂEVlb
alsq,_ﬁa'ach; ave in other ways ‘what wes previcusly ef Pcc 5d
in the Iinde daahia colmmn. It is in these respects taat
thehnéW‘yf§G@SSﬁE aiffer in aetail, rather uhan in ﬁrizciwiea

from the classicsl Linde Frankl,

fnis

”rumnler of ths M. ¥, Zelloss Co. hos dovised a

simple ﬁoth&& of pr uviuiﬁ sddltionel capocity for rewsii-

o

1iming dmpurities., In what may be'regar&ed 28 a Collir
sxehanger, a fourth Q&JB i or&viaaﬂ in which ool eu air .

is retarned in the sans dirsction os t%e product vxygen

and niﬁrbgsm. gha ﬁgaactivé‘tamgafﬂtare of thoge gases-
18 ther sby roised, end thelr vapour eorrying capacity in-

cressed, o the necessary degreds  Deceuse increascd

carr#ing capaelty is nesded only ad

(83)

ided, it opsrated only fov short pericis
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the cold end of the exchangsr, the sddilitionsal or

-l

Trumpler pass is only half the leangth of fhe cthers.
The sane ¢ f'sct can ve achiaved by eirculating shrough
the Trumpler pass s strema of niirogen sultably cooled

in egoch cireulation. The wiole principls mnay be applied

to scparate cxchsmzers fox oxygen sud nltrogen - in whica

wericdical 1y
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interchanged - and to scousnluidors of the Frankl $ype as

wWalle
Frankl, hlmself, proposcd to achieve the saue
objeciiva by <epping a 8uszll siresan of sir from the middle

of {the pocewnalator and completing the cooling of this -
streamn by extsrnal means. In the process devised by ths
Arthur De Litile Co., fwo exchangers ¢ cobnnected in
gerisg and the comprzused air is cooled by externsal nsaus
vefore entaring ihe pefond exXchargsys

Gf %thoae progscses which do ot use the classical

oroeezs of the British
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Gxygen Compeny snd that of the Zlliott Compsny have much
in éﬁmmnn, in that they use nitrogen as tha refrigerating
medium independsantly of the asir which is %o be liguefise
end fracticaated. This s eparation of funetions zdds %
the flexibility of the plant end simplifics the clesn-up
problemns degsuse the eir entsyrs the single frechiounating

celum &% & tnesphneric pressure, 2od st a correspondingly

ilower %tempersiure thaa in those preocesses which use alr fov

refrigeration gt sboul 90 Ib. pressurs, tho reslldual
impurities carried into the plant ore grestly veduced. I3

i3 claimed Ffor ths T1lictt unit that insicad of

%0 be shut down al intervals of two or three months, o3 does
the Linde Frankl plont, for thawing out acoumalaied 1c6 8%s.,

de~riming w1l herdly be nscescary wlihin- the ugeful iife
of the plant.

The featurs of the Oxyicn plant offercd by

Liair Liguide, which mainly serves $to distinguish ¢

process from others, is the three stage fraciionation ef“zated

in a double solumn Pollowed by an independend single coluwan.
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rrungement iz said to reduce the h ight, of <he !
Practiorating 2oulpuent snd its ~apita1 ccat. The Afr—.
Reduetion Company’s installation at the Bethlehem ateelm -“é
WOrKs élso utiliges theree successive stages of Iractionation, -

I% is understood that in the medivm purity

rol
cfl

‘proecess esdopted by Linde Alr Products Compsny, ihe

licenese of the Linde Frankl patents in U.8.4., the hig
pressure circult hos besn eliminated but portioﬁ of the
alr 1s still clesned chemically. ‘Linde has one largs

cenlral plant e Fast Chicege and one in courss of cone s

- struction for the Dupcnt Compary. L

Iittle was leorned of the air Pra&acts Process

i i A A
32

incorporsted in a 400 tor per day plant being w2ils for B
woiprton Siesl. 1% has ne high compreagiaa circuls.
stneey Dresger planis compriaé ome in operaiion
for Mecar%hy»Cthicals and one nearing complietion for

Carthage Hydroecl af Brownsvilis, Tex,

-,

Liair tiguide is cumrantly bullding fwo lazrge
mits, one Lfop ihe Dulch fiale Iinss o produce amuonla

synthesis gss, the other fop International Nickel 16 be

- used in the rossting of Canadign ores.

pesr]
l-)

3

e

ing is kagwn of & iarge scele appl lication S
P

(9 i

b
~©F the Ellioti, Kellogg, Littl& mnd Rescol processese.

()

msz"vz‘mwa 1_0f ACEIVIRN: P

Cue refinesent to which muneh thought hes be
planis
given by munulfactuvers of oxygen/is the removal of hyilre-

£

f’}

cerbons, ¢considered io ve predominantly sostyiene, which

3 ‘ tend to accumulete in sxplosive proporiicns from the
minute tr&aez present in free glre Before %he oppiicedion.

aﬁ%or:ﬁiva metacﬁs af'nﬁwifza&tisn, it was COMNOn

PR A R A

f , -pracoice in Gevuiany ¥o construcet iong and QXpensivﬁ pipe
- lines fo convey air io the separvetion plant.  Accoriing
o0 %he direatian of the wind, on¢ oF ciner 2f the intake

pipes would be clocued, &o.ms to get the purest pessidble

3 aly into the p”ant. Azcumulaetions of hylrocorvons tend

]
£
‘?1..
]
3
A
y
¥
1
i,

tc occur in the base cf the low p ressure colmmn, end in

splte of all pracantions taken, explosives used o occur
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{88}

; with such Pragueney o3 o Justify the ose of armour plating
in some plants. “

A savly meﬁhaﬁ:of vurping acetylens was §o withe
Jdraw aslurey of solil carbon dloxide in liguid oxygen and
acetylene at intarvals snd in cuantities/avﬁ_cula*ed to zeep
the concentr reblon of hydrocartons within safe limiés.
Another—expeﬂiént iz tow thﬁr&wv%h& liquid‘ox gen and
ecetyliena into an externsl vesszel continucusiy evapoyﬁtiﬁg
mo 3t of the oxygen i &h& same (ilpe. The residue iz nod

allowed fo reuch hazurdous Ilmits of concentration. A%

intepvalas, tho vessel Is discon nceted from the supply in

- and the residue 1s fieshed imbo the prodset, so ellowing

noe oppoptandty for furiher concentraiicon during the procoss
of evapoyration. 1In sone prﬁceﬁx&@§ ingivding receni vergiong
of the Linde Frankl, the Oxyton end the Stecey Drescer, the
‘liquid, oxysen~gnriched ziv, prccs@aing fpon the H,P, Lo the
$:Pe (07 I.7.) eolizm is pessed through a silica gel filter.
In the ®ilioctt plant, an adsorpiive Filter is installed in
$ne alr inist to ths single columa used, The ¥, W. Keliﬁgg
ﬁcmmoﬁy has studied the elzmznatign ol ace%yiéne by
aﬁﬁiytia oxﬁuatxoa ér ﬁhe cwmﬁra%'aé zizr. T iz wber=-
LEEET Dlan*s REPE

racuired o ggerate Tor the longest possible peried.wifhout

B eleaning, acetyls—:ma exniogions were move frequent than

-

vioaalg. Siknee the aﬁa@timﬁ of slifcas gel fiiters in

~<‘19h4, no etv¢asian La% seeurred in sny oIygen ylant 83 Pguiupeﬁ

CﬁS?ﬁ‘

gong meaulscturers of oxypon ssparsiion plents

ds ot ssll the wnit evon whea 1t is erectsd for the use

of & Siﬁﬁiﬁ caaﬁaubf aﬁ& on his Vﬂ?kﬂa They rebiin omership,
ogerate tha ﬁlaﬂﬁ end ﬁutl the oxygen instead. Other

msﬁufaﬂﬁuwera £0e prepsred to soll elither the piant or the

product. ’dey may mlso contvact Tor the operation mmades

e

| mainuenancﬂ uf tre enilt

The mein items of cﬁet in the produciion of oxygen

are copltel charges znd nower consiumpiion. In eurrent

practice, avout 15 K.%. hours are needed for each §0C0 cubdlc

vy gy gy et

i T TR B
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feat of 95% oxyger, though hopes ars entertsined in some

gquarters of reducing the power congumption 4o 412 K.¥. hours,
. The following apypreximate sstlumotes of cost sre intended

as a rough gulde culy. Canpital mharges,ara nssesncd ot 37

~

far Inlareat anw 743 Por Qeprociation, @owmr is ahamﬁea
at 034 per ua*ty end Pop avery O.1d by which the aotual
rate exceeds C.3d, the total cost should be inersssed by 4u
per thousend cubic fee%. The nismt is sssuned 4o opcfatﬂ
fbr 9575 of the time, an imporiant condlilon because for mosi
processes the efTiciency falls at¥ rsluced losds znd sabig-
factory operation tecomes impossivie st less than 607 or

7073 of full rating, acconding to %habﬁrocess.} ae total
cogt shown in eludes 5% for ccuain:ancies. |

Gaancisy of wmit, tons per day, 1400: 2003 400y F00D:

’.
Capital cost, doilarg, 050G, E&L:OO g&\Afm,gﬁﬁxbd,
Total Production cost, te
dollars per Gon, - 8.80; G.57, 5.22§ 595,
Auste de per 1000 cuba. £ o |
{a% & 3.2 per £1.) | 27.5 20.5, 46.3, 19. 3,
g0 far &8 can be gaﬁnc@a& by nne without @ecial

knowledge and experience in the oxygen indusitry, fthere is
$%le aifference between the variocus processse offering in..

resn@ct of cnmts, ralisbhbility in operation and incidental

'aﬁvantages or digadvaniages. The lavgest aingﬁ@ item of

cagital expense is in reospect cf neat transfer eguipment.
Becsuse vegeneraiors are novmelly smeller and chesper then
exchangers fay the sone ﬂ"ty, a preferencs night than be
givéﬁ at first thought fo processes still using the Frankl
aystem of hesgh éxndénge‘ | Howwver, goch Ingenuity hay besn
appliad by ﬁmarican £irais in aﬁsiwninr gxchangey packing
for chaop, Moss proﬁuééiam§ that 1% would be rash for a
laymen o express én opin ﬂﬁn on uhe 5&%3@3&.’ 'Sexa Pro~
casﬁes are aﬂvartiréﬁ ﬁ* ba eamable of praﬁucing & proporiion
of the oxygen {(up %o fﬁ) in $%. 5p ccnaan%raﬁioa, which
would be a cpﬂsiﬁersblﬂ advantage where welding oxygen is
needsd. vaevar, £5 iatsusive suuuy of tn@ aubjeut is

needed for Ghe pre@ar assesoment of these and ataa foatursé

of individual prosegsess:

P 2 T
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The spreador gicker is the favoured mechanianm
for {iring bollers evaporating up to 200,000 pounds of
per hour, The glimination ¢of dumping bars in favour

of a sleowly moving, reversed, itravelling grats - 0

inmovation introduced in the ecrly years of the wor - hes

Purthor sdied to Lim populerity. The lorgesd boilar yed
buildt for firing with a épraader stoker is one of 306,005
lbs. per hsur-cayaéiﬁy." The \1mitatien is determined by
the leﬁgtﬁ of the géata'which cen be govered with reasonsble
uﬁifc?mity vhen ceing a cheap fualiéanﬁaining much fine
meterial. Sipeaders can handle cosl as fine as § - 3/8%,
bub in such a cose the Puel must éan%aiu a substantial

zaount of 3/8% material. The coarser particles sre needed

%c cover the back of ihe grade; Lfines cannot be $hrowm thab

fer and are dsposifed, insissd, on the nearer seciion of the
grate. about 50% of the fines, indeecd, mey be burnsed in
saspension without reachling the grete pi 2ll. Because of

-

the thin and, perhaps, somewhat uneven fuel bed, wore oxcess

gir posses through the five 4than is usuel in pulverised

'cnal'firaé bollaTae ‘Thé rosulding g?eatér loss of hegt

in %he flue gos is ocotwelzhed by the reduced power oone
sumption of suxilimrles.

Users of pulverised coal srs much concerned af

‘the difficulibes experlienced in the eollzction and disposit

ef Tiy sshe Al one #me L% seomed that the slagging,

well-type furnace would provide the snswer 4o this prodlem,

but wasfsge of tubes szposed %o the mollen alag proved go

gevers thaet this mothod of Piring hed 4o bs abandoned.

ITnereased pressure exerisd by loesl suthoritles %o reduce
the emissicn of grit from boiler chimneys haes Further

‘smphesised the problem. Hechanical end electrostatic

precipliators installed in series, the former designed

for peak load sonditions,the latler o wmeet the aversge

losd only, heve proved $o te Insuificlently effesctive. Iu

‘recent inpdallsiions, the Colitrells cizo have been desiined
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for pesk ioad service and 4t is hopad in this way o
suppress the discherge of fly ash to sbout 1%.

- I% is slmest ass 4lfficull io dispome of fly esh
es it ig to ocolleet 1%t. The maderial is A4Tficult o wel,
it does ot compact, it runs freely and has 1ittlic or no

- besring value. Iﬁ is uselsss, therefore, for ezgrogate,
faﬁnﬁaﬁiqns or oven bock-01311, Proopnt praeﬁice is to
gump it at sea or of ﬁgstéaiand a method of dleposal
which ilaveolves transport charges withord any credits.
somé_%haug % has been given to the treatment of fly ash
80 %h&t‘ii moy be gsed as &n E@Eraga%@ in cﬁncreta, but
i% is underztocd thad po enee"rsg nz prograess has boen
meds in the-iﬂwes*igﬂtfana Flg ~eh remaling an embarrasse
ment both in its zolleolion and i its disvosal. It seans
Iirely that she Babenek cyclons barnes, %o be mentioned
la%erg wiiﬁ prove tho best solatlon of the ér@blem

It iz mceepied practice for tostinss nod o ba'
econngected o B otemm ronge supplying othor machinss ss
well, buat for ezch te be coupled to one or more boilers

serving that turbine alone, How that bollers spurozch

Pyl
(¢
m

1

U}

turbines in rollahility and availaebil ‘“v (55%) this prac

is entirely justificd. The imnraved parformﬁnce of tolliors

o d

in this res znect is atz Lbuga* t¢ the elimination of much

¥,

brickwork, oud reducod maintensencs on what remsins, as s
result of the uss of waler sercen tubes. Bollers are
eﬁmmanly' operatcd continuoasly for a yesr at & time snd

-

arg then closed down volumberily, t0 a pre-deterninsd

scheduls, for repalrs, replacements cnd inserance ingpection.

I% is considered in some querters that a good case may be
made for extending the porlod between statulory inspections
&f modsrn bollsrs beyond %ha'presa 1inis of & yeor.

Iopsact E&TV@ﬂzser& ape Tavoured for orindlng sof%

i)

coals, ball end bowl wmachinesz for ccals of medium hardness

gad ball mills for onthracite, cisliey cnal ete. Whsn

.nﬂlver iging petroloun coke, which is vsed 4o only 2 amsll

sxtent for sisom roising, the mill is comucnly swept with

air wreheataa‘%a ebout 60072, so as to prevent egglomeration

e
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' crushed to pass a 1/4" screen snd is sAmitited tangentially

dua $c the itzce of »iich i1ePh in the coks

Juet &
Beoguse of the inoreased ccaf of coal; high ash
fuels ere commonly used in power stations, with further

sggrovation of the f1y ash problem. In one pleng,

©
2
&

we h&ry constitnte a considerable portion

of the coal supply; in snother, a “honoy” coal of 374 ooh

content is being consuned. '

A Torther consequence of the nigh price of cogl
{s the tendcncy in recent pover pland designs o strvive for
greater efficlencies by edopiing nigh preseures and jemper-
stures. Al Twin Branchk Siction, east of Chicago, a plent
has been operciing sinee 1940 under the following conditiocnsie

Criginal.  Reheat.

Pregsure, ibs per sg.in. 2,500 Lo0.
Pemperature, °F, - ©50 945,

Additions now in course of insitsllsiion will oporstz os
fbliaﬁs g
Pressura, T 2300 ibB. DEY S8Ge ine

‘Tﬂmzyerm*‘a"res, - opiocinal -1505{)%;3 IR
"  rpshest 1,000%F. Flove, 275

Efficisncies, -«  boller, 90%, Gverall, 374

E e@uratian, - 900,000 B8 per hoﬁr.

, Eeaaaas af the Iow equet temperature and the high sulph

‘c“ntenﬁ cf the eoal to b ?ire&, the lsst section of tue
aiw haater iz mede of &&ﬂﬂéﬁﬁﬁmo

B fgﬁm;Cﬁ CYCILNN PONIIER,

In its horizontal form, the cyelone burner® is o

T AR L T g dar S g e

ﬂglinder 8 feat in 4% cm@ter, of the same lengih aﬁp*CKlmﬁuely,
and inclined 5% from the horizondal. The stesl shell is
linsad ntﬂraaliy with chrome %rihks, in which are siobeddsd
studded cooling %Lbea wﬁth.water pagsing through them.

The air for combastion is preheated to 400°P. The eoal is
into the burner ﬂusgeaﬁed iﬁ the prinary aiv. Seacondary

gir glso ip gdmi %ca tanpentisily end, s8 a result of the
swirl, the furnsce 15.&&1’2T is covercd and proiscicd frum

grosion by & layer cfdiag. Large particies of ¢oal throv.

Trangsactions A;E‘ H.B, Avngust, 1847 D0.Gi13.
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cation had bsen found nocessary, W

) bl e . e e e rmie

L3 ' - . . ‘.
out by sentrifugal foree mlhem to 't‘ﬁa slag witll they

are consumed. Products of combusiion issue through a
throut 3',$r‘5‘6“ in aiaﬁater and thea snier the boilér‘
proper.  Beccuse of the high température’ at i-he ‘petnt of
caai ‘entry, this pari of the burner is auhjaca t0 erocsion

ami is fitited, therafare, with wear yla’aas» For further

0

‘ protsctiong tertiary sy gmovniling o 5 to 8% of the toltsl

This ias

(g
e
L=
™
iy
a
ii
5
£
*

etpply is adnliited cenifrally . =

be ‘?ﬁié only part of the burner requiring msinitenstec.

s2id to
The comnection of the burner %o ihe boller calls for speglal
‘shaping of screen tﬁbe& around the ﬁ?ifieea ' R
Tan yeers exporindatal work was 5one wa tha bwﬁa'ﬁ

.bef¢rs the fiPE%;GQmmeﬁﬂiﬂl unzt was insts lleu at Calued
Station, Chicugo, in Sepiember i?&keA in foup yeara
eznaﬂience fron tn ot Gate 3511 the time of %he 1ast auriseg
'ﬁhe burner had given conpliete sauigfaeﬁia" end no modifi-

thout speciel attontion,

]a--

1% fives = boller evsporsting 180,000 1b. of steam per hour.

W

,I‘:Lﬂ is shat down with the boller &b yearly intervals fopr

inspectaion end maintsnoncs.

The burner rvegulrss alr et 30 to 4O inches of

g wa*ez- gauge pressury, wihich is consideredly bigher $han ths

_a.i.z' ‘phessure in crthodox pulvserised fuel instailations
chev 7, becguse the cﬂal 'fweeus cnly coarse grushing, the

total ived dus to auxilisries is isz foyour & the cyclone

_ bupner. Its gresd sdventsge, hovever, 15 the removal of
. 85% of the gsh in thé cosl in the form of 2 molten slag.

- A% Calumet the slag is tapped intermittenily from the

burner in a thin frlckle which is allowed %o drop straight
into waler. The slay iz thereby guenched and disinie

gﬁa‘%aa into glasgy nperileles llke voarse sugor. Thisa

- materizl may be used as an aggregate in making conoreia.

gl

C2 the cther {37 of the esh, 5% is volatilised mad 107

lszves the plant in the z‘.‘am& ef" zob particles mach less om
wuankiry, Fhaerofore,
than the £1y aab normelly 2t sch eé. fronm pulverised fuel

 poilers. “Becazse of the small: guankily, that ash tombe.

separators”
Sz;ﬁluf;nifiy n.mempai by mechani ml/ gnd ezleetras‘%atic precipitsiion

- 1SRN S e e g ey e e
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is regan’ied as mmces»ar;r.

The ecyclone burner han wany 1ncidentai aiventases.

Bocause of the aubstanmi 1l elir rélon oF a$& 1n the burosy -’
itself; soot blowing 4 necass:rg only once ner shift, sinece
‘the burner is installed 4im front of the boiler proper, ond

.noﬁ under it, the total headrocm roguired is considercbly

reduced. The high rots of heat release, viz‘&z,ﬂao BT U
per cubic foot per hour, permiis a reduction in the wiaz?

of the hoileﬁ to such an extent that the ground space saved
is,gresﬁar than %haé oceuplied by the burner. 4 stbstantial
aéﬁiag is effected, therefors, in the capitel cozt of the

whols equipnent. If the burmer cculd be operated satlige
factorily in a verﬁiaalvyaéitian, 8%ill greater ececnomies

in space and cost would Be poss bzea An expevimental,

- yertical unit hes beem 1nuta114“ gt COslunety bul its performance

is regarded ag not yet waﬁd @Qﬁuwh to Justify commerical
.appxicaﬁiwna
Ii¢hﬁing byl *ne bhrﬁﬁr is done simply and réﬁialy
1n a‘parioa of 30=060 Fecanis, ‘
AL the. uime of the luﬂt adviae, Babccck end -~

#ileox hed 5 cyclone: barnars on order, inelulding eight

B 4. diameter units fﬁr the Pisk St-u@a. s% ction. Pour

were rsguinﬁd for sach af“%wo boflew signed ic awaﬁowaua

_?50,0u6 1b. of stemm per hour per boller. In the opinion

ot maﬂy’a&nweﬁeuﬁ obs°ﬂvers, the eyelene furnaece is the wmost

ﬁutstahﬁing d“?ﬁlﬂwﬁ@ﬁt fﬁr mmny yaa:' in the firing of

'largs baileﬂa.
 F.R.S. VORTEX EURNER:

-

In the vsw@ﬁf‘hurne Ty fimalj pulverised cosl ani
giyr ara smitded uaqr@nﬁ;allg aﬁ the p@“i“‘ﬁ“f of a shallow,
circui gr, govbustion chamber.. ?he outlet for the produeis
ef'combustian‘iﬂ g% the ecenire aﬁa the fioze i digsciznd
downwerds. The digncter of the chimmber end ifts outlet =oa
go velated 3o one mother snd to the moiatiopal valociiy of
the geses that within the bﬁrner there is an eqailiﬁ?iam

radius for aﬁch'a-"*’ﬁ?@ of scal@ ”ha* “&éﬁan iz Gelap-

mined by $he tmward sweep of air or ok her Eas end the outvard
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‘qre of 48:8 mlloyy the erlimiriesnl side wall, in which %he

b N e

i

- centrifugal force dns to the swirling metlon in the cha .

In theory, the voorsest particls should just fail to fouch

the containing wall of the burner, snd no wnconsuned partlicie

should ve sbhle %o Gscepe $through ithe ceniral ap@?ture. The

relative raftlel motion between cogl snd oip Tbﬁﬂlﬁﬁ in

T

ul:

G}

rapid combusilon end 8 high rate of Peleaze,

The burner vas £irst invesiigated st the Pusl
Research Statlon shout twenty years sgc. Deceuse of ihe
nersxgtenﬁ Geposition of fuel wiithin the chamber, that
eariy work was suspenisd. I¥ wes asuahl%sh~a Jhowevar, that

& phenouenal rote of head velseso, viz. $wo million 3,7.7,

- per hour per cubic fool, could be achleved, The ides hes

been revived reoesnd iy becausd of new possible goplications
being envisszed. 48 olrsady mentloned in this repors, the
Bursou of Uines is interessed in agplyﬁng*%he @riacipie of
the voriex burmsyr to the produciion of aynthesis gas from
cozls 4% the Fuel Research Stodion, new interest hes besn
groused by the prospoet of applylng the burney to o coal
fired gsa tevbine | York has buen resumed abt the station

in'callaboratisﬁ with B.C.U.2.A., The complementory inioge

_%ig tionn: of gos turbines ip being undertsken gt $h8 R.dE.

esﬁsbl sbﬁeﬁﬁ, Farnboroughe
: The burper pecently fabricsled ab the Fuel Regoaareh
stesion 15 L5Y in internal aismoter, 15" doep at ths eecatre

and 42Y st the eireomPeronct. The top and boiiosm platcs

muin air povis sre fovmed, is of cement fondu. Alr is

admitted firsy Yo a nsrrow space betveon ths %op outer

casing and the poper plate of the coubustion choubere

Thorealter, 1% iz condieted to a similar Bpace below tha

Ll
£

lower bobtisn pigie of the burner. Having thus cooled the

,top and E@%'am viztes in marng and hm”iﬁ? peen Ltselif nree

keated in the procoss, the #ip is div&ﬁe& into two shro.anse
The largsr volune is discherged o wosiey 1t is intendeld
witimadely %o bz mixd with the produeids of coobushbion, to

cool tham o a tewn@ﬂatawe &t vwhich thoy hey be sofoly

cadnitted o a : gos turvine. The smaller siream of prehezted
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the confined spaoce of & locomotive were as follo

alr iz donducted to a manifold surrounglung the refrzeton,

wall of the burnsy end %h@#ce, through tangential pords e
glready mantioned, into the combuatlon chomber i1tsslf.
Pulvovined ooal isainmidied o the bupner ia :
streums of cold sdr, thvough six equelly spaced siainless E
4

steel pilpsse The pipes vass through the ocudsr mild sicgl

epver and ave welled $o ths inner top plate of ths barier.

TN A A T R T R R I

The coal end sir entor tangenti

o

ily so that they msy jein
- the mein gtrean of prehested oipr with 2 ninlnum of aghoelze ‘
At the tinme of the last advice on the subjoed, ihe :

burner had boen eporaied for an hour svoroximoiely of LOS load

w d.8. at 200 ib. of cogl popr hour - for the purpose of

‘drying the briskwork end envealing the @abfieaﬁed gicel
works From the colour weactlons of the paint apgziadg
_it was deiermined $hat the moaximonm tewperature experienced
‘by %he glloy cover ylaﬁea'waa &3096 at the edges. A% o
the centre, the temperature was aboud 500°C. o

LOOOMOTIVE DRI CTITET CONMTTTI o IR

PAaes

The Locomotive Devsloomend Connitdse was fovmed

- by Bitwninous Coal Reseaveh {reprasenting colllery interesis)

and soveral Ammmican rallroad componies $o davelop o gas

turblne Ilocomotive burning pulverised cosls The ratlrexds

prescribed that the locomotive must draw its fucl from

normel slocks ond bunkering faciiliiies. Cosl of low ash

ontent osuld not be speclally selected for the purpossj

nor, eould the Tusl be dried snd pulverised in sivance. The

" Committes, therefors, hod to pionser work on meny probleas

epord £yom, the obvlous one of fealgning e vehlels %o

sccamnciate . 2ll the component parts of a gas furbine powse

PAN'S A

plant. The operations which hed to be cerriod oul within

P

3§t;_5;ying pud grlodging conl o a finonoss

preforsbly srester than that desirsd for nower

L3 L RORE PN W)

s-f- b et bﬂ" Zx etk
2, Fogeding end neiering coal into s prossuve veossgl.
3« Burning the pulverised cosl in o omell combusitlon

charbe? o
‘b, separablng snd disposing of the aeh.
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Early'work‘a% 1.6.7. gave promise of lesdlng to
the development of g asultable method of pulvarising.saélﬁ
viz., by suspgnqing‘i% in a blast of stean or gus unier
pressure, suddenly rcleasing the yreasa?a’by expansion’
through & nozzle end directing a high velocity siveam of
gas and coel on $6 a terget. As mentiocned on pags &4

the szme device is used for pari of the pulverisation

reffected in the I.0.7. gesification procosc. Beesuse of

its superficlal slomplicity end the ghoencse of mechanical

L]

agulpment odherwlsae | necessary, the nozzle pulveriser scencd -

ideaily sulted to the locomotlive project. The (Comnitiee
adepted the meﬁheay therafore, and peraevered with 1% for

_twb or three years before ultimaiely digearding 1t s $otally
wsatisfaciory. The reduction in size of the epal
particles was found %o be due not $o dlsrupiion on relesss

of pressure, but to lmpact and aﬁﬁ?iﬁien entirely. Tﬁe
syétem aia nos paruit a eclassificaiion end re-cirvculation

of oversize only, end no reascnable amountd of'reucycling

would reduce the + 100 fraction {o the extont Gecmed

- egsential. In the attempls mede ¥ pulverise to the
Tineness indicated by combuption tesis to be necessary,
5 the power consunpbion of the corpressors incrsased so

= o
mach ‘as/becone prohibitive = not because of cost which

wasd relatively unimporiant, but because of space consider~
aﬁiena. Even the slmpliclity of thae method proved illusory
baaauéa for varinble lsed operatiocn, the nogzls had 3o be
ed justable. o o
%hen the declsion was made $o abandon the nozzle
method, manafacturéré of pulverisers were invited to develop
equipnent for grinding cosl under pressure. The problem
was one which oopnrld not be solved by the use of impact
pulverisers pecanse of the greatly ineressed windage lossas.
Manufacturers of other types of mills were satisfied, how-
ever, that they could meet the Committee's ?equiremanta;
A pulveriser iz now on crder from Baboock and Wilecox and

is expecied %o give = producﬁ of which only»2% will fail

to psss a 100 mesh sereen.
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' The beat of

Two devices iavesitigated by the Comalties for

Pasding coal inio s pressure zﬁne‘yrove& roasousbly sabis-

factory. 48 m@uawiﬁw devices, thelr accuracy wos founl

to be affected by the moisture content of the cval. Wew

ﬁhaﬁ pulverising is to be done undey ywessuyeg hawevef, e

accurate motering is no longer neggssary. Verlsiion of cosl

‘anp,ly ith lond will'be aniomatic, for ecch is a dlrecet

Fanetion of the volumo of air passing through the mille

*he Gommit%ee's fivst type of combustion c?anbe“

‘wos based upon the deoign of alveraft jeb combustors. They
~were made of 18:8 alloy, titanium stabillsod, and wers

696" long by 2% in diometer. Two wers iniended for each

{4,000 H.P. locomotlive. In spifc of numercus veriations
in the errangement of cooling aly ports, nong of thase

burners proved sadisfoactory. feale and siag coliecteld

inside the burnors, pardiculsrly ai the fucl admission 6nd.

14

Largely es a rosult of that deposition, distortion was vapld.
the Purners cperated for only thierdy hours
internittently followsd by bthirty hours of eentinucus

services The scole efe. were found to Flalte off the

‘mesal when the burner was zilowed to cocl, sc intvofucing

a.gﬁssible gnecatias hazsrd for the turdbing.

¥’

The beat scubustion efflclency realised in wietal

burners was 90%. Cbjectionr was not ftaken to the 105 loss

of Zuel, but the vaéaltiﬁg high carbon content of the ssh

/
eould”net‘be tolerated bocauss of demage resulilng from

sombustlion ia the ash sgperators. I{ has boen found

nacesssry on this eccom$ So reduce the sarbon eonient of
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'ti¢aub $1liepﬁ carbide hes been chosen for its heat

rasistance,; Tov thermal expansion, good conductlvyifty and

%herefore f1ia exeuilent resisfonce % thermal shooks Tho
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‘eutar, aSeinlsss stacl pasing of the burnsce. The eszsing
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iteelf is cooled szﬁernally by apraﬁg%nd for good contest

wlth the secondary airv. The burner is moﬁnﬁea vertically
with the flame direoted downwmards. . The sseond ary air is
direeted scross the burner cutied po an to ehill he slem

dripping from the vefractory cylinder. In inis monamer,

 nearly 505 of the ach is coused %o ecpsrote in comperatively

Large perileles of slng. Mearly zll $he recsining ach is

larger than 325 mesh in size end ie suitable for separailion

in muldéipls small cyclonas. The tempsraiure in the coune

bustion szone iz 33,4007, The eoubus tlon efficiency is 987
gnd the hest relesse =t £ull Inad is cne miliien B.T.U. per
hauﬁfbubic font | |

A Eiw; &r burner 15 being construcied for hovizoniel
moundings  Aersiec eyelones about 48" hizh snd 3W in
dlaneter have been Tound satlefactory for service undsr the

condliions sxpectad to obfsin in z gas furbine locomoiive.

‘vThey'p sa very 1ittie dust Finer then 20 s end most

of the eseaping dumnd is iner than 40 wicrons. Goarse
particlss mre nod S@p&?&u 2 eff*e ently because of ia'epQ
faorence effects in $ubes of suck smell dlsuster, | The 4 &8
agretec él&anarﬂ noeded ”ér the locomotive ars %o be instailed
between tne burner and $he furbine. They are pode of slaine
lese sibel and their weizht s estimoted st 20,000 lus.
Ko decision hap baen made ragarding the method of

3ﬁorabs sod achnéfga ¢ ashe

! phe temperature of the ges entering the turbins is
to be adjusted by wixing hot gas fron the burner with ecol
aly, Contral is %o e cxeréis@& au%oma{icaliy'by insiromentss
Over o rauge of leads which ie iezu“m ned by ths perfb?mance
of the aom@rﬂsss?’aé iow spesds, the ges temperature will be
kept cqnatant and the turbine spesd V&Eiéﬂ to suit the load.
At lighter loads, the ges inlet femperature slsc wi
ré&mca&.' For stariing the ﬁurbine; a 150 B.?, dlesel geacrating
88t is provided. The povwen ffem"ﬁhét unid will te opplied

%0 one winding of the noln gencrafor designad 4o funcllon es

1

& moltor winding. In this way, the furbine will be rua oy 0

R

R e
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was sopiled wdypr ses-going gondiiticns end wder PR

(1.
burner.  Uniszr the combined vover of furbine and Jlensi

enging the set is nccslerated o its idling speed of 2000

Tepotny 2% which the power genersted by the turblne Just
excesds that obsorbed by the commrespor ede. The diesel

set is then disconnccted and the main plant further. accele

erated undaor ifs own powar.

The Comnitice's proormaone wos to havs Been comw

pleded in g pericd of five yssrs, of which Four

elapsed. It seens nost unlilikely $that the woris sfill
rensining fo be done vwill be completed within g year.

Some information on the furbines which ars prge-

posed Tor the Comnittes’s loosmotives 15 given in a laben

During the wor, the Puel Research Board was con-

he 1

selied on fne suspresaicn of sxnoke from shell-iyps moring
bollerg, and recomacndsd the afmission of sescoendary alr in
liberal gusniities ionedistely sftsr firing. A Seotch

boller was Ingitalied at the station for approprizte tesisn.

L4

It wes found thad by edmdldiing secondary sir over fthe fual

bad, In large qrantitlies aften firing and in snall voluuss

thereafier, combustion could ve made praciieally suokslsss

and efficiencies improved by frea 40 tc 203« The technigus

' observation. on a rewnd trip 0 South Afriea. The resuits

indicated salblslactory sy
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in fael consumpiion of sbout HE. In view of

o the stokehold crew and ofher cireumsianges, these uchicrds

ments were rogarded £3 saiisirolonye

Marneee feonts were designed for boilers operading.

in one case on Forced drafi, and in the other on natural

,ﬁraft. I% was srranged thst the suzilisvy eir docr should

open automailcaliy whon the fiving dour was opered but thaot

the subseguent closing of the door should be a memusl

o e T

operations Considerastion was glwven to devicees Tor shulting

off the auxiliepry sir affer a oultebls fime interval, but

LOQ55¢

the need for Plexipility preélmﬁeﬁ‘ﬁha nase of sueh aev§

e e et
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Insteal, a ccaros ofjostment of the door settiing was

-,

instrucicd o cless the aup;l susutary door & soon as‘

dis ;eare A

firemaﬁ’svccnveaw

ience and ascisftonces. 48 a rasali of tha iek Jin anre by

v

the Board, aboul 800 furnace fronts fcw forced araft
and epproxiumately LOO for natural dreft have baen ine
stalled to dala.

DOWE gET COUTIITION,

iret consideved. in

I.')
&
¥
’.b
3
55

The down jet furngse «

eppiicotion

Englaend daring world vor 4 wlihout sny comacrdisl &

K

of the prluciple wegulting., Doring ihe zccond world waw,

the idem was revived vy the IDrifish Ces=l Utiiisafion
Regeereh Assooiablon and scue wonl: on the esubject was

»

also mdertaken af the Zafielle Ingiitute ~ in U.S.4.

]

ng prineisle of own Jet conbustion is $hst
the alr suyply to & Dire shall ve directed downwards
onto the Lront expuged surface cf the Tuel Led. Whers
“the fresh alr wocts the incandsscent fuel combusition is
intense end high temperalures result from the Jormation

of aaﬂban dioxzide %o ihe suabstontisl exclusion of fthe

'"manak}de‘ The front of the fire is kept free 6F ash,
wmoat of which is slagsed and pravitates 9 the bo ﬁom

of thes fual bed. The peat of fthe agh is ca?rieﬁ‘inta

the interier—a& the fuel bad by ths products of ecaim
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fuel. The hottest porticn of the fire is, thersfore, thed
exposed. to the objsot fo ita ‘heeated, 3@ ansafing #opi
a&ﬁ afficient hesting. 0 )

The composition of the combustion geses 1s not
uniforn aeress the five. At the fop there 12 a tendeney
temirds incomplede Einmbustion wud af ke bottom towanis

excess air, The ges ouiled is a oyliindrieal; refractory

Iined passspge desligped for g velocity cf 50 £.p.8.5 Whereby

sufficient mixing iz vrovided fo ensupes completlion of

eorbustion wiith eavbon dloxide gcoantsnds of the order of

/"“
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“bascange 1% w1l Tead put of o hoprer by graviiy.

'ﬂ&%rly 1@% high teaperature

‘a chsehnl~ fins, using chimney drafl

aboat 4,900%C. Decauss of tho

NG 3 pps . X 5
475 end towperaturas of

lgh tomperaturs the gneonoumed corbmn in fhe clinker 4a
culte low. Tor? ey ong furnaece, the combuastion produits

¢ depth of penstration of the sir jet

and, thersPerc, by iss vwelmeilys Conazgacntly, th2 &owa
is gszentlally a coustant loed furnace, which

is pravely = disadvantage in epplication zinee mest furnace

ot -

-mittently to accomyzcdate o changs in Joad, bubk if it is

te fuaction oon iﬁauusly gt 2 iizhi faﬁiag, tha Jeit musi
he chemgads |
Coke is the idesl fuel for dowa Jot combustion

‘Becausa

considered in
privcipia may
be asplicd is one of 200 1bks of coke per houre Tecause
s by pravity, 1t must be
the Tize mschsnieally sud therefore in g hopi-

ke ﬁha@ an
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¢clinkers - The nscd for ¢ oachanical stoker snd for %

tepping of llguid slag mpans, in affect, that furnsces

barning coal in this nenper should te lorse encush 10 (Ohke

sure at least 4,000 1h of cosl per hour.
loped

5133 sugh down Jot combustion has bs an gev .

gl

Parnaces, 1t has baenangli@ﬂ
wiﬁh‘ccmgleﬁe satigfection $o o low temperature opepation,

vig. the derylag of foundry cores and moulds. One Inglliaon

company which previously uvsed for his purpose counvs onal
. manially operated ooke e#avcb ig now converting comleotel;

I o t"“ R L N < 3 <> . 3 P
to déwn The advanbsogo of the farnscs in thig

gervice is thal 4% reguires no stiontion olher than the

£11ling of the bouper and rowoval of cllnker at long imiss

valz.
baz beon foplied experimeniclly i3

o &r ay sir down inlo

the ﬁl"e »

Porward else and nust,
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At Battelle

11}

¢ 1t ig cmn@iﬁeré@ thal the principls
has prospocis of appifestion in kifchen vanges and in smnll
D@ii rs, but gpporsnily muﬁ elgevhere, A cﬁmhééﬁien'rata
of 180 ib. of fuel par gc. £4., of grote arez ner hour hmg
been aiteined at the Tastitule., | Several douwsstie rrngos
gguipped Por dowsn Jot combusiion are being tected under

service conditlons. opsoial neat resistont 1ids heve he

to be provided owver tha fusl compariment. Two of air

are providsd oy conbusiion, one verileally dovnwards onto

f

“the fuel the other horizonially across lis surfacs. Healing

vp from eold iz sald Yo be almost immediate, as fast, indeed,

as over a gag burps. when the a;w is shut off, dthe fivg
goes cold with egual pa; iitye Because of the intence hoat,

sshes sre clinkered freely, bui clinker heeds %o ke removad

57 -,

‘ohly once per weclie Tha range has the disadventage, of
4

i)

ced araf

o]

CoBrEe, of necding & Lo

¥IDCELTANEOTS TTINTRO

thely temperature 4

A% Cernerie Tnetltnde, the ignition of ecosl

particles has been stuvlled in gppacsius designsd to gvold

the complicating and obscuring effect of flesmes. Coal~

pariicles sve dTop:

iy
Q

¢ individually Sown an ely gap batween

- two, hested, prrallel, carboruendun tiles 1% epart. Decavse

of the dispeorsion of the particles there ls no flame and

that of the carborvunduan surlaced.

w

Byar ab 70090, the pariicles do not ignite bt cosl as they

Cdapue from the furnace and are recovered in the form of

trpeguler, ewollen porSiclies of coke.

I a ﬁiffe?anﬁ spperstus, similar lnvestigatlons

.

have bean nade undsyp presaLwe and in atmospheres of varying

xpgen md niﬁronen contents s It hoes been found that the

53]

gffect of pressure is to retard lgnition, - This obseryoe

peprsiclie 1

9
j]

ticn is dxplained by ha fact thet %he co

f'.\

hected by redisbion snd ﬁhen transfers beat by gonvectlon

2o ths Zag ai%n shich 1% is in coutach.
“he resstiviiy of fusls o OXFECR iu Astermined

by poesing elr et 5 eulteble fixed rate and tewperature

through a ssmple of the £ael conbelned ia an sdiabaiic
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salorimetor. The rate of temperatuss »iese is reconisd

snd interpreted as a messure of tha reaction velocity at
rogressively ineressing temperatures. The resction rate
80 determined is an exponential fumction of the tempersture.
1% has boen found too, mﬁ the volatile contents of eosl,
nigh temperature soke '

md petrolem ooke mey be correlated
with the reactiviiy of those faels, 1f ths vemotivity be

sxpressed in terms of the temperature to which the fuel
must be heated for low temperature mﬂm to prococed at
a stsndard vate. lLow yemperature mm, o made or after
de-volatiligation dy subsaquent hesting, ém not behave
in this respect as do the other fuels mentioned. The
eorrelations deatermined ave iaﬂi cated in Plgurs 15, belows

-

M. T. Coke .

L\ Asirhraccike
(devolahlisgd)

Lﬂ"¥

Cf:(.s made)

Pebrolevm
rd

Loke,
Zirumingus .
Ceal SubbiFumin pus
Cerven T

Lioypt be.

TEMPERATURE

oL B TILE OO EMT .

F16 14 CORRELATION BETWEEN &EA&??W.T‘:’.

CAND VOl ATILES {0eMING )

The veactivity of ocuke to a mixture of hydrogen
and parbon dtoxide or of steam mnd hydrogen has been in-
voutigated by p=esing those ges mixtares through a hested
tube eontaining the coke ssmple. Under these conditions,
e water gas "ahift" was dlscernable at 6509¢, though no
gasification of the coke could be detected below $00°C.
When the tubs wes packed with broken gusrtz instesd of coke,
no shift was effeeted at temperatures below 900%C¢. These
phenomena oould be expleined by s e¢atelytic aciion by
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by oxygen, stean oF carbon dioxide, is effecisd in fus
gtages, viz. the sitechnent of anstom of czygen o one o
carvon mnd the surzecnent detochnent of a8 udlscule of carbon

monoxide. L% 1z cousidsared to te ibe sceond step which
dlamstar s LY deen. Whe rate of reaction has besu

mation could be ohicined from the oxvgen reaction wes fomnd
to be 700%C. At highsr tempereturss, tomporaiures could

7

satigfactorily and fuel was constned ¢

Q,

ned e giabilise
e equivelent fo sxhavsiion in a fow minutes only. The

luweut temperninre &t which the repciion »ats with siser
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900°C. Es¢ 1% boen possible to eridge or even peritally
close the gep betwosn 7009C ema 9006°C, a searching tost
"L"\ =

night have beosn zpnliled $o the theory just peosinlated fop

mechenism of azi&aﬁian, That theory wounld be subsiaontizlly

 eonfirmed if 4he repction rate fc oxygen a% vising $0mmoD=

atuyes gnd the reaciton rate o sissn ot Lalling Semeroiures
wers found o “a? 5 the seme funceélion »f the femperadtirs.

e shed Turther iimh* on the mechanism of cnbe

.q -,

bustion, work is belng done on the doteruination of suriace

sress of ooke by sbs vnti@n of m&rau@y under very high

PrEasSUras .

Coal iw bing portially o oridised on & pilod plant

. soalz for the productisn of orgenie 2elds. & slurey of

palverised conl in cauvstic sofs soludtion is pumped into an

aatoclsve, - in which 1t is heated $o ?003 with agsom osil,

, Gx?gﬂn is hsn bDlown in*a %he slurpry, resuliing in & #ise

~

in snpew ﬁara %ﬁiuﬁ iz Timited %o srgaidy by pe8sing eolil

walter thropgh thﬁ stean ©oll ond by lndeprupting the ox.gen

e pen o B
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supply interaniticondly. The tespevature is u&iﬁGhine ab
70°¢ wntil e resction is ﬁD“Dth@u GE the earbon pres 3nt
in the caélg ecnd 407 io oxidised to carbon dloxide cad the
rost %0 & mixtuve of acetic, ozalie and substituted benuene
The roectod mizture is Iilterecd to remove coal ash

and sgﬂa godiom corbonate. The Dilteved Llguld i3 neuinrgie

solds
ised with sulphorcic seld snd the prganic/sre cutracied with

distillation and tha aclis ave Tlnally &risd in o ©4ln drven
Cotyl and butyl esters have been prepared, toth deenly
coloureds Thae bualyl oster can be aecal ioced oniy by

1 Gimpooal of ths bulyl ester Iin whad wourld

PR Yoy " « TS w e & s b . 3 < k)
otherwise be an uttht1va mariiat, viz. the plastice Inlfustiyry.

%

gtudies t which referonge hue been nade elsewhers in this

- rpepori.  Early work on a pilverlsed fuel burmer for gos

)uufb%ﬁc locomotives was sssigned o the Iungltitube; investigetins

arc proceeding on the combusiion of chear from the £fiuniag
bed rﬁso=ﬁ operated by Piléishurgh Ceal.

1n‘ean¢anc»ion with the Worfvik : ﬁM Western ralle

b

road, a siudy ic bolng made of £
L

.5

e enigzion and suppression
of cinderg Lvron locomoiives. I+ is believed thak 30 4o
304 of the Tueli 5¢p.liﬁu to a locomotive msy e loss in this

. ~ s . . .~y A p ~ e, A -
wWays - ke work do srogress sims gt th

44
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cinders end their raturn fo the fire-box, ; grit arresisp
hes been desligned for installation in losoned’ve smolee
boxes and testﬁ are proeseding on the device.

Hodel lLocomotives ere bolng used for experimenis
on dke efvect of windage on the gunply of &lr {o the LT

box and on tae resigteancs o the Zlowv of gases thwough ih3

‘bci“~w

n‘

T e vy o ol P o, ol 4 . P . ..
Domandie hesting gonilences Tor ecentral hesting

[6)

¥

[

canzes snd opon fires, snd for consuming coke,
goal or anthracite, ars being tested at e lapge nuaber of

sitetions including Babtelle, Ehe Tliinois Staie
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igopropsnol $o sbsorb the trioxide and inhibit oxidation of

-also, for wmeacuplng the deyw polnt o

LS —

LRI

GeolcgicalisuPV@y‘zabs?étariﬁsg fhe Anthracite Institute,

the Puel Rescarch Staition znd the lahs?a%ories.cf the

Dritish Coal %ﬁilisaﬁiéa R@aaa?ah ﬁs&cciaﬁieﬁ. The

design e¢ wodiern apuinnent is the resuls of opplying nusk

bhard work and ingenulty, in an ﬁfforﬁ takﬂevelap furnac@m
ith a considerablis Jdegree of auilonsiic cperation.

The boiler aveileobiliiy work boing carried ocut

by B.C.UL.R.A. comprioeg a gtudy of sulphate deposita on

the furnece sids of beiler tubes and of the condillions load-

ng tc their formadions. A methed hos been developed for

separate ealtination of suinhur dlcexlde snd sulphur

&G

triozide In furnace gases. The sanple is bubbled threoush

-

the dioxide, the latier belng subseguently esiimeied by

reacilion with lodline, £n epnoratas has been developed,

h

furnsce goses. Cone-

densation ls deteciod by the closling of the gap of an

electric eivenii at the tip of a gless thimble. The tone

peratuore is dateruined simaﬂsa 1ecusly 3y a thermo-coupla.

+3

he dew poinits so found are conpstlblie with desevminations

- s -
A s S e
GLOXII

of sulphur/and irloxidie mads &3 bwielﬁy degerived sbova.

1% hos been dlscovered that &ulghat& deposits gy

" ve {nhivited by o irage of zinc oxide smoke. The cost of

he sime, however, is just a iitile Iuo high to permid of

practical appllcstion of this digcovery.
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to 850°C. Adgitionul eccntrols ave now provided md a
recurrence of that accident is regarded e unlikely. The
smallezt unit ever manulactured by Drown Doveri as au

Y

independent powsr talt s ene of 1,000 E.¢ cdga,ity& Ur.ids

L ]

that size erercgarded ss hopelessly uneconomicel and

are unlikely to be ropcated.
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nornsl cperating teuger

TCOVC and ihe metal used for pavts t fhnk

=
v
pes)
It
3

5
21
O
o

temperature is 18:8 alloy. = For short time pervies, ihis

Amde

elloy is dnlerior o ihose used in the consitruction of
ife of a fow hundred hours may b8 accepted sz satisfootrrye

e Gn Ty £ P % oy - - o
ife %p be meszored in tncgsandes of houss

is neesssary. For such servies, —rowin Doverd has found
K ) W ~ ’."‘ T
_48:8 %o be the besh &1@y now arvallabls, and 6867C the

 highest fempsr: tuﬂe llCQﬂ*C continuously with safeiy.

In order %o obialn from a turbins oparating at

600°C an efficiendy sonevwhat higher than 18 noruzlly

ﬁgaligabla at thed dompevaiture, Drown Poverl ls developing

device known ass the “comprog? *+F

Seg Woods LW, and Wisdoa J.L. Induatrial Appiic

ations of ths
Gas Turbine. Je Inst. Enge AUST. Y0le31 Hos =5 P0GV,
Fartheauser F.B., Eu*tcczk W.V., aofl Ress P,R,, ©he Coal-ilrcd
Cas ”urbine Je Tuste Furl Vol.22 No.i28 T80
Heier, Recent Developments in Gas Turbines. ieche ing.

April, 4947. D.275.
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The unit consisles of a stzel volor inesrporating e nunber

{2

1 of eylindrical cells, each of which communicates in turn
with &lyr zrd hot ges panseses, The combustlon chanmbep

temperaturs is mélatained at 80090, but in possing through
. : 2 g -
the gomprex, the ﬁma}ezgfﬁuwa end ecoled o ©00%0 before

zlmigelon 3o the furbine. The gomprez i1itself is kepd eonl

5 R i o 22 3 AR . e Nt e o By e e e E YRR 1 < A R e

by the air vhich is eompressed and hwoated in the proccus

semieie

This deviee nsg beon found to Dunction satisfactorlily in

s

pringiple bul mechanical irocubles have beeh experienccd.

-

in the Velsx boller daveloped by DBrown Boveri,
power goneration con be eenibined with steam ralsing by
bura ing the Juel under prosgure gnd paasing the boller flue

gases through = gas burblas, 4 Velox beoller and 4,000 X,W,

fired ia this wuy. In commerciul pracilce, Velox bollerss

have been Ligsed with 0131 and naturol 283 Onlys Doy

e

- Boverdl hos doug worik on feading ool burninsg palverised coel

upder prassurs, bul spperently not wlih encouraging reculice.

{0

rimeniing vith pre-gusifliecation as

- The Compeny is now ¢xp

0

-

zn glicrnative mesns ko ths zome end.

e 2123 -"— v-—- FERTT R ey
PTIT‘ v r.av\?}:sh.i ' 1 5 .!\.l'?“'l v\:ﬁ.

=

seher Wyas, Sulzer end Orlikon also build go

tmr*iﬁas, differing encngst thempslves oud frow Brown
(- . -

Boverl 4n assig Fecher Wyss ases a closed cycle,

JURTCINENY ).‘;:;\.ai—‘;—{“. i

Crlikon has pecenily sdopited & centrifizal comoréeescy

o~

- &

glaimed o bs oo afticlent o an sxial machine.,  Stlzep

s B S

origingl idsa wus to carry out the combustion in a dilessi

et
B s T

(.‘5&

enging, generating Just enough power in the englne Tor the

! compression of the air.  ©he producis of combusiion wonld

4«“)

be relegsed al & noderate pressure and suliable teuperpiurs

to a gas turrine, ibe whols output of which woald be useful

%

power. The ides has been abendoned ond Sulzer uses, insisad,

o semi-closcd oycle and me-circulation of alr. The €oipoay

heg installeé o 7,000 X,%. unit in a Swiss powar—agatzcm gnd

e AR he

is aﬂ¢1ng a 10,000 B.W,. unit late this ysare. with thia
exception, 1t iz undergiocd thaet, no swiso oanulacburer cothse

than Brown Boveri hes sold more than thaon cne gas turbine.

Y i s - .
Sir S e A v, D ale s

e Rt TRTCE

B v —
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DEVELCPNIND dn WIGLAT,

in 15 ningtes from ¢oldl - anl boeause they have no stazndby
lesnes, gas turblinss are well sulied to peak load opecratlén

in power houses. It appears i bo thoss characterisiics

cf tu ‘"ne that ayvoune ﬁaut interest in Fngland,.

CZI

Rlectricity nuthorltics are providing an opporitunity for

tenting pas Surbince in this service by pleecing orders for-
three 40,000 R, mits. Jetropoliten Vickers is 45 incsfal
one at Trafford stution shorily snd Parsons is to monufacture
ene for Dunsicn. John Prowa is making one, to Sulzer
designs under llicensge it is wmdersteod, for Dundee. Two
tarbine loconotives are on opder Loz British Railways

A1l these Dritish gos turbinen are o burn distlllate fuel
i’}

0
inally for airoralt jet englnes.
It has been reverited that gos turbines are belng

develcped ia England for the propulsicn of moitor wahigles,

4]

a £ield of gpplication which on firgt thought, seems guits
wmattractive.

"'"T "l T h
]""“_‘{f J'\K» f:;\;‘ ﬁ-n TJ Q:El"ﬁm‘_n

Thers appears to ve 1i%tis intersst in ges tuvbines
for powar statlon work in U.8.4,, the Tavoursd fields
7

vrajec%ed gpnlicstion belng locomodives wnd fo a

| snallev exient ships. The Hevy £ipst avoused inberest

in ship progulision with this prime mover by ordering a

turbineg from ALlis Chalmers for uractilerl invesliigedion

and experisnee. The Dillolt COorpany 1s completlng, or

kas recently complebtasd, fSwo 3000 hp. turbinas for the
Ravy, end ong other aulld gor @ merchent ships The data

= s gy oy o] L7 Tt . " o TS IS S i )
the srrvanpensnt. of the compononts o tha power
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- Lysholm turbines are %o be used ior aly compression, foy

veagous of convenience rather than efficlency. The
Lysholu compressor is very stable end relieble, and 1t

has been adopied in ihis instance so *hiat the troubles
1i=sly to arige in the ges tuvbine and in the turbo-gome

e caaoy way be gncountered and solved separately. Ths
turbines are ten sisge machines with oast wheels and forged
blades. The drive to the propellor sheft is slsotrical and
reversing is effected by gwiteh gear.

The tamperaturs in the combustion chambere is to
be 14509F, The fuel | %o be burned is = distillate oil
and there is one alr-eooled, metal combustion chamber for
sach gtages The stewl exposad to the high temparature
sone iz to conthin A0F eneh of shromium, nickel snd cobalt
and 4% each of caiumbinm, titaniom and molyBdenum. The
outer shell of the combustion chambers, being exposed to
leas severe temﬁsratura conditions, contalus 494 of chromium
94 of niekel snd 1% of titaniums The pressure in the first
stage 1g 3 etmospheres snd in the seoond 74. The sotigie
pated efficieney at the chalt is 32«34K%

The Allie Chelmers turbine supplisd %o the Navy
was %o hove beepn opersted at 12509, for a time and there
after at the full designed temperature of {1450°F. It hes
been stated that operstion at temperstures shove 1300° has
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cperatss with a lower

consiaﬁrable.

sbout 6000 h.p. thy Ffivst &h

inﬁ@r@sﬁs'ta TEOOVEY

to a comsiderable axien

c@mpanies, thae

Development Commiiiee o und

Chalmers, origl

ke Fe s AP
nos been Iound proacilosblie.

The wmove awsy feom

e

was feachod & piase ot which

-

5’5

of siecam locamotives.

30 that wear and toor of the

charges ave lower and 1% spg

The dlesel

{443)

sgtera in smerican vallrosd - - iqc

there i no new construction

electric locomotiva

fuel cosiy its oxle 1oaaing ig lowase

track is rclucadﬂ rmalntensnscs

nds & gresier proporilon of

ita time in uvzeful sorvice (S57 as comparsed with 3501%);

Linally, 1%z operstion ig oo

wheti stapding - o advanisge

pa aﬁ@“” Py SEranos

ch sucother, poritlcularly
which agppecis greatly to the

t sight, the

caimot bte ariiticised on the scere

of oll conservaiticn. For Trom ¢ ton of eoal fired to z
stean logguotive 1S would ve posslbdls, oltherwlee, $o obtalin
sbout two karrels of oils Those Twn harvels in o dlgueli-

cglesiric icconmcitive vwonld gi

miles &8 the ton of coal im

Ycecovotive

pey@aas but gonulne,

-

Interest in the gas
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'ﬁﬁrc&/t-" tnog. Tne othor reasson iz the

ergenisation, Bltunincus Coa

$o 0il., Through thelr rassnreh
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yve of locast twice as aany fon

the o7 teaner The. dleael-glnoliric

ro¢ unlts are for trocikicn,

turbi @ locomodive has boen
to compress the powey unit indo
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wally o coal-

nxieﬁy of cogl
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1 Researeh Inc., thoy havy suont

mﬂch ﬁ&maJ in impvoving tHe performmuce of coal-fired 1ooow

moulves gaau¢ 2liye T

In co-opevation with several rollway

y hove esdtablished

Lly tho licsosee of rowyn

:nd financed the Loeomostive

{u

- 4 > o o o
wh2irg the develonmenst of a

coal-fired gos turbine lccomoiive. L L
Thers is cne gas turkine locomoiive in service .d
the present time. The lurbine cic. were mede by Alllge
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but now uanufaciuvring to lis own designs. The eleciricsl
eguipnent ls vy Cenernl Glectric and the chassis by Ameriqan
Locomotive Co. The locomoiive is the properdy of Union
Pacifics Tt burus: dlotillate fuel ¢il in e2izht metal,
é&rncawleﬁ, cozbustion chenbers developed from the combusiora
gsed in slrcralt enginos, A% the time of the last odvica

{(June, 1949) 4% had boon opersied for !

<

s000 miles in freighi
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servics on routes adjadent o the manufacturers' works. i%
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The Elliott Company is pullding an oli-fived gas
tuybine for 2 Sonta Fe losomotive. The cyele i@ a sinple
one with n sinwWG stoze of covwmression to &y sinoaphares @i =
hepd exchanger.  The conbugiion lenperature is 4o be {3CH7F
end ths singls, metal Turasr is made of siteel conltalning
of chromlam, 99 of nicksl and 1% of titsnium, The ef
is expecied %o bo 2L at the fturbine shafl end 19% ot the

ralls. The comprescor iz o two-stinge, cenitrifugal maching,

,ﬁ

the rotic of compression per stage bolng greater.tham the 1%
prefe*red Tor stability syt less than the recommended msnimum
. :
of 3, which can be atianined with gome szeriflice in sieadiness
of periformence
/ The Rocorstive Development Commidtes has $wo ges
ta%biﬁe vower rionts on order, one of 3,750 hp. by Hillotd
gnd presunably similer o the Sandte Po turbine, the ofhor
of 4,200 hep, by &4llis Ohelmers.e In $the latier plant, alv
18 eompressed to 75 1b, pressurs by o 21 shoge exial nachine.

«

The hot gases evre sxponded In a b stoge turbins, Theee
1ccomativee were expected to be complisted In the middles of
1 50 but dolsys in sclving combustion: probieoms now neke
thet target scen unllkely of atisinrmendt. This developneni
is farther reported in the soction on combustion.

7
Wesitinghouse is undersiood to be bullding o zas

@

turbine locomotive for an maidentified reilyroand. Chussa.aoh

and Ohlo has glven soue coﬁsider"*-cn to purchasing a
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no deciglon hss beon mede.

It is the Qﬂﬁ’i*C?@& mﬁinﬁcﬁ of the ‘11100L Commeany
that ontill geo turblnes are stendordised for masz producticn

mothods of conctruction - a developrmnt which 13 nony yoars

away - manufaciorers are uwnlikely te becoms intorested in

gas fturblnes of so small & cepecity az 1,000 K. 9.
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The gravity o thoe suspension is rather lspgs thza wnisy

% [~ S e Nl T,y ok A A 1 . .
end whe back pressurg shoud 8% W.G.,  Sleanm is sdded o

o e e e i S T

the gas %o keep tha ozxlde properly hydrated. Sulivhifing

snd oxldaticen were origingily ssrried out in separste fiuild

U

beds, g0 a3 o wveld dliutlon of the gas with nitrogen. The

P ANy % s P e 1

goxplications were found 4o outweigh She sdvantages of
separate reaciion vesscls, however, & both operationa are
now carried out in the sons bhed.

A second Pluid bed of the same diamcter as 72

)

I Lo D)

figsts bat sounewiet shallower, is used In series with lhe
oth arﬁ to perali a high dogrse of purificatlion while still

wmailnteinis

£ & nigh

¥ a

n oncantrablon of suliphur in the spent
axi&a. T3 is intended that ithe cicom-up céluﬁn shall be
supsr~imposed uron the maein ecoclivmny, ol tust a continucus
Diow of oxide shail be esiablizhaeld counter curpeni fo the
ges. It is expecisd ihet 905 of the sulpbur pdvoval will
e effected in tho lewer column sad thet the snlphur cone
aevtrafion in the digcherged oxide will ke B50%., It is
arther intended that the sulphur shall be extracied from

\

‘\ the spent oxide by a zolven

. ‘ It hes boen fcunﬁ that glamenial sulphur does nod
segra@atﬁ in the fivid bed, nor doeg 1% bacome mochanically
}\\ entrainea in the surified gns. There is ne significant

cnangs in the pardicle sigs dlstribution of the oxi@e in con~

e
i“i‘
"S
5]
e
P
7]
b
[
G
&)

tinvous gservico.  Apparvently

ahtrition is eccompanied by & compsnssting crystal growih

in sizae by

due to chemical reactions.

£Y

with solvent exiracticn are vedunced capiial éxpenditure
meehaiical hondling éf foul ozide im a glossd clrouiil, ik
regovery ©f elenculal s iiphur and tLﬂAr@asvﬂ?y of ivon oxide

in g useble fori. The main d*‘sﬂvanﬁawa of the process ig

the preagurg drou

L] - e - 2 2, - K B | Y -
; that g recsonabls €xogag ofF molisture in ne fon will causce €th
3
3

“1~ - e . e B e 5 L TE - e em P P 1

g oxide Yo sgglosierate end impaly fluldisatlon, Wak trouii.
;

of this najure nay he amocrienced in commorciel practice duc

to the tar fog cowmonly present in foul goo.

.

NP AT A R T AT e R
SR T 3

i - et e P o T AR SR T T T A e o T e

The adventeges of fluld bed purificafion in conjuncsicn



b i s S B e B A AT S

S e L Y BRE PSP SV

A 0 e b d e MG da s

i e S

i o S

e A T N B i i =~ \-‘/’&—‘54-»:-'«

L imadia

1
¥
i
i

Terz ls belung done on the decompesition of orse
‘sulpnur In ths foul gas, in the hope of avolding two siages
Sf roaoval of hydrogen sulphlde. - To yP0¢ihE the stoam
needed for tha cstalytle reocoticn, the gas is cooled o 70°C
only, vhlch 1s dnct ahovt of Lds dew polnte Aﬁ that {8n-
peravure the condensation of 1ight oils is incomplete,. so

the catalyst becomes Touled with sdserbed guns. The

DS -y o el ord e -

and eopper on agtlvatezd cerkon. So Par, 1% hes not tesn
v o nrad F e 7 - v ~ y

found poseivics to raviify the catelyst, beczuce gums can bo

ba removed only ub fcuporatures which result in deterior-
aticn or loss of the nellve caerbon. A& test sxiending over
a pgricd cf.ﬁO& daysz won wede at/vorks eculpped with an

A &3 i g o R e 15 v 1Y e - - .
electrostatie proeipifutors Resuliz were ag follows tw

v P <3, o1 -3 . N mp -]
AVErare Gontent o oul paur oonnOunRdd,
- i o B e DS T
an gsraing of oulphiry ner 400 cyhlie

B b
oot OF O3

Eaw gas. Trented gus.
Hydrogen sulphido, ' s8] noct quoted
- Thiophene, 5 | 5
Othoer orgenle suiphur ,
conpounds 35 8,6
' Thicphene docs nes respond io the process.  The

tecknique could be epplicd only at works where slectrootabis

precipitators avre Installsd and fhere sre fow such gas worzs

in Bagland at presenie -
The sane cabalyst hes besn used 1w ths Bosrd's

-
-

g water gus free frou fer fog/ and it iz indleoated that
the 1ife of the catalyst ls indefinlitely long. The hylrogin

sulvhide formed fvom the organie sulvhur compounds is PEROVE

-

- by ivon oxidce followsd by unreduced nickel, The sulphur

conbent 13 Ot 6 0.2 grain per hundr od cubic feat af ithe
ountlet of the oxide boxes arng ﬁlJ 0.007 grain efisr Tinal

purificabion. Pocaume of the emsll smount of gulphur to

ba stsorbed by the nickel, itz 1ife is sul aa?acter 1y louz.

e b ovan e e B s i e e T
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The Awsociation has sponsored work at the Inglle
tute of Ous Teohnolesy, which is aimed st ¢

of the total sulophar couben

2

-bubie Tagts The wethod being iuvesiigated consisids in
sarubbing the gas with mn ol

Pregent indic biﬂﬂ&‘%ﬁe %
expenaive, coaiting sdout two cenis ﬁer 1,000 cubie fend,
A8 part of t-ih progranne, work iz in hand for the davele
opment of 3ui$abla‘anﬂiyﬁical metheds For osbimatis R E

“

eaptans, carben disulphide, cdroonvl auiphide and ﬁnﬁoph&me

At tho HNovsoniown Iuboraitorieg of the Burcas of

~—

Mines, work is belng done on the g.tination and romoval

- T 2 oy + ». - -t ’ By e ms
of sulphur compouds in £ases. A nmoethod haz bsen
develoved for ithe waiinmation of organiice sulphur tsing

gthylene blug os pougaenis The teat ls so gensitlve

results are €0 be obisincd. A otudy hoas veen meds of

33

the removal of oroanic sulphbr by pessing the heated gos

foA A

The'orgmnlc sualphur sihor thoan thiophens is thereby cone-
verted 0 hydrogen . sulphide even vhen thuat conglilitusus
is present in zelatively high eoncandraitions, such as 200
grains per 100 oub, 8. Tha‘reﬁucﬁir in organlic sulphur
content, sxeluding thlcphens, effected under
ney be from 25 or 63 1o only two.grain‘ pEr 00 2ub. L.
where is reasoa e belleve thad the $wo grains ié‘é.
{rreducitle siinimws Lop gasea cont aivning carbon asncxlidoe

and that the veosidusl sulphur is present in the fora o

5 TS I ", T = . 3 Yo
cerbouyl suiphide. When carben mowcxide is clsent, tho

Sands A. B., Uelnwright H, B, and Scimidi, L. L,

Parificaﬁ;:n af syuthesis Gus Proluced from Talverisad {ools
-, o “ 1 ‘ - - & : ~
Ind. Inge Chome Vol.4l, P.E07, 2pril; 4S48.
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to make use of surnlus ges from the Hugoton fisld inm Kansas.

The capital coot of the projeet was %o bc over elghiy willion

.

dcllars. Stanoling wes do have procesdad the oxyzensitod
products from both plonts and to have sold reflned vroducts
toc the U.8, Chemical Co. Equipment was %o have baen

installed aiso for the catolyllic dehydration of oxygenated

& b L

; compounds, presunanly those which wounld have been n roduced

enand for them in thelr original

& e } o - o]
: in excesg of the wavket
;

o1 p

LO% e

It was - onbounced twelve months age that Stane
‘ lind had decided Ho go ne further with the pr ogect and i%
—1'4/’14

wag tmdeystiosd that cancellation of orderzs alve ady/nﬂa

involved thes Compmay in losses amouniing %o sbout eighi
milliion dollisrs. Fhere a&e prokably several conirlbubing

reasons Tor tho decislon, viz. the Ligh caplial oozt of theo
3 ‘ ‘plant, ne lmereved valuc of natural gas for othaer pursoscs

H . s

and, perhaos, a desivre o have the process y?ovs& on o Colte

~ mereial scale ab Trownsville befors further expenditure is
! incurred by Sfanclind. - The Hugoion gas combaine 18% ¢t

' nitrogen. ?%s valus, therefore, ney have been appr@ciaﬁed
by recenit work ou ine vemoval of nitrogen from gasos

intended for trazansmlassion by pipe lineg Tor long distances.

AT e e Al e e St R e s Lo

L. X > - -
—~ It is understood thal Stanclind is conftinuing
R iis work at Tulss on the pefining and disvosal of cuygenated

products of the syn is process. It mey well be, thorse

i
fore, that the project has been deferved rather thaﬁ Coltw

[FON NI SN

g pletsly abandonel.

E - A projecet has now teen under congldergliion for
% two or thrse geaf59 for the installetion in South Africa
g of a syunthesis plant of the same ﬁ&rFGiﬁF as the two prae
§ viously mentionsd. The Company hasg commitied itself o

i

-~

the extent of v

7
<

staining Hydrocarbon Ressarch to DYSHErs

the necsgsayry ulans md specificaiions, It is andersicod,

"3

toc, that o 1162L36 aoreansnt for the patented srocssses

izted with Texaco. Purther actlon

Ii‘-

G”i‘

invoived hes boon rlciirey

is dspendent upon suitable arranzements being wade for the

”' proviston of capital, of which sbout elghty million dolls:




i © fag bk} !
: g N 8 :
o n....w oA 4R o 3 ,mu &> nmz_
eyt e 5 z 2 =8 3 : o g &
o R 0 e 3 3 e G i
voEos A £, 8 woo W @ e ot AR X 1
SR TR S - B N S~ SR, S S holy e P B G "
O 0% 0 0 o« 2 a9 58 & o4 o000 a5 8 a O o o % o < & o
20 ko~ e B <R S T 5 B w2 S B« 1
- L ST 3 . D sl R Py - = &2 L » b suet
Y - o 4 o 3 &7 o I S < <) £; P i s . uM N o3 P o
oo o wmoowm ow 8 8 0w 5 4 is w54 2 0 o
£ T~ e S N o wt 4 ™ M R b =8 9 b s o 5 5
S Bk g o ] s 1 ot be - ., . 8 1] N
] b ju o 1 T3 £ A [ 54 £ - A . - : w b
o3 a2 o] el e i D . o ol JL. L] B K] %D K% [ &3 O
[ 2 .= g [ ard £ 1 ) n .m. 3 .wm. Mw wre] =1 i U— o € £
LB S TR D - B AT T - S~ S T 9 B . B 5 ¢ @ q
4 DO R A S T T P < A . 2 5 g8 9 g ¢ o 24
b (I =4 2® R 21 FoE 0y o oa g [ S “5
© 42 0 T3 &t . +~ 3 D o o & ¥ e
1 B < S S 2 S ot 4 o o owl A T, 8 0 g D & i f4q
N B T S B a 9 5 S o RE
0 4 # 4 9 N e A e S L S B 5
& ki I Tt D R B R . 2% W5, IS
i 1 T ST B R 53 FeS A - A S S
Y v it Ba 2] Y o 3 49 o e B ) el e < o) o 0
DB 30D e ! e B L s S 4w
o AR R e ST R S - R SR T Qe wm wi g o
1~N...— mﬂh WL = o3 &~ o) - & zv,). Lo g ”A h . ) oy
R A = A | U] w2 £ i > & 5o wE <
S 4 o e R o Lo B g N =
& 2 4l e e O ‘ 0 D 4 5 T 800 @ e
A - BT S R B T B B~ S o =g, © : ©®og
% @ 8 &4 ow O e 2o G P AR S < A o e el
I - R U A~ S RN S - S 5 &8 oo 08 IR o
D w1 TS T v N s T R = B no @ e e S o @ T
3 08 o8 m O 4 9 9D B oo a e woH g e & Q@
iz “end o A o erd 54 -Mr..m 2, i) o ] n& an Y A ol d .
@ By @ = s T - e by H e o W e n Ry
= B, oo O & out D o O ° h 2o 5 # a o o ow
XA AN A S SN NS <R N I R P B SR . oo A £
< B U U B> S - S - S > SR < g = 42 'E L -
[ b N o3 9] o o @ ’ fd 24 I3 [ast anf Mv [ 12} mﬂm » N o ol
L B s g @ IR £ B i 5 5 om3 I p R
8 2 ow o8 w A A = P - B S R 5 2 e g 2 B ¥ @
s 2 g T £ e R . SR S ¥ ' - oK 3 e
R TS - B S T G S A - R A LI =
LA ot b H g g £y 5 ts . m e h 43 B i o5 2
Lol A_N = £2 £ =3 3 P! & 2 m o 4 <2 i Q3 o ot
P X 5 T [%5) T oy & £, ~ - o o o e Lond 2 N =
TS R O S O S S s SR A - S = O o » , e wd W
v g 0® B o w & 3 ouE T ’ "R I I Tt o
& 4 = o 24 £ g4 wh ' L) o ¥ M» 5] & mm Mm w.\w (] ",
“ eom o= S g 0 L~ N - T - i S B OB 2
<4 P S S -~ B @ CE R & B oo gy B ) N po2 0 W B G £ O
=i p) £ o & [+ o0 . et 2 pd » Q 15 @ 3 741 3] 3 @a w4 < o
b4 D e o b ] < L) I [S I ) 16H] e ST = bard 0 %1 ok R M'ww 2 s e
o o F S © o W o« B s & e 5 a8 w B B E a2 8 2% Ul
By o - &P & & [y LA 4 .. e s ’ S ) C 1
o G w2 5 & 5 & o o o H § B , W9 0 g, B8 8 9 £k
S X et P -~ 3 & o “ - ,
- 2 B % & D o6 o o o oo O o o 0 B RO O ny
e e - BT R = e AT S 18 1 A e e e D L e Ry S A P e e 2 A RS T A R P 15 b g A e U S




{
]
4

{1277

13 vpich case mechaniosl etirrerﬁ sre used to maeiniasin
- £luidised cenditions. Because of sbunornal hest losses
from small planis and the ebnormel effect of wall con-
duation, uowtherm jackeis ere cemnanly epplied. f .
o The puress of ¥inest 1s 1nvastigaﬁing, or has
- investigated thres mesns oF cocling synthssis reactors wif
 :o0il. The svaporaiive methcd in vhich an o1l bolling at the
"&reaction temperature is supplied 4o the convertsr, has besn
~abandoned. The taechniques &%ill under investigationare i-
1+ The clrculation of oil through a fixed catalyst .

.-bed &nd an extsrnal,cdoler,.i.e. the Duff Schmidd process.
~ 2« .The tirealetion of & aiurry of oll and catalyst
through the reacior and an externsl cooler. -
f - . The reaction spaes in esch of tha-two.buf% Scheidd
-unlts at the Brucsion station is 3" in diemefer by sbout
.8 feet highs . It has a volume of O.h cobe £6. and tokes
‘,>'ra charge of 72«75 1b efjeatalysigyn.fhe catalyst is e
 f@eiatered 1ran,preduét &5 used for awmonia synthesis and is

© +geveened between 4 and 6 mesh.. Gas of low hyﬂrogan:s

'’ carbon monoxide ratic can be used, a point in Tavour of

33\.;tha‘techniqua beceuse the water gas shift opersticn becomss

| \ . monecessarys, Equimolecular proporticns are commonly used

“\with.a recycle rate of 131. The pressure on the mit is 330 Ibs
\'5aan&‘the reactor temparatare 24&,cdan& 263%C at the botiom

an& top resp%eti#ely. TheJaprEaa in temparature scross

tha catalys%,bea is defsrmined by the rate of- cireulatian

f "cnoling" o0il, which in so smell g plant acaaally maeda

haaking. Enﬂew the cﬂna&ticns ptated, sbout 127 of the
carbon‘monaxiaa iﬁ convert*é %o hydrocsrbon gases. mhe
yield or hicgher hydrooarbons is sboat 150 grams per euble
 ,;metr@,r5Q%.eom@rﬂ$ing yatrul cf 65 ootane number and excess
. geeol, 5% being wax end the remilnder diesel oils ~ There
':=-;1$ no signifleant produciion Qf oxygenated compounds.

""see 7.5, Baresu of Mines R.1.4456. Synthetlie Liquid Fusls.
. 49438 Annual Repori of the sgu etary of the Interior, Pavi 2.

" 011 from Coal.
- U.5. Bweau of Hinos ﬁech. Pagar 7GS Storch H,H, et Bl

ﬁynthatio~11quid Fusla frow Hyﬂrogenation of carboen monox OBe

f
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At the time of the lsst information, the longest

| periocd of gervice m?ééaiaaa from ‘a charge of catalyst was

three months. Recherging had beconma neeeasary becauze of
agglcmeration, not‘ loss of aetzvity. It wes ssls.,_eved tnmt
ag,glomeration could be prevented and the$ much longsr cato-

Iyst 11 fe was poasible. Tﬁa carrent cost of ammonia

 catelyst in smell quantities s 30 cents per 1b. It could
’ 'ﬁe pmaaead, -4n large amomnte ee:r*%ainly for 45 to 20 een"m

per 1. sn{i poss Bly at & stnl 1ower price.
A plant is bveing ins'&anad, and is @robably new

" in serﬂ.ce, for atudyir'g the bufg 3chnidt pmcese on & seala

of %é ’"e.mls of prodact poy aay.
| Lass progress has been wa&e with the starry oloe

culati.an pmeass, but resulﬁs have been encouraging. The

J. .

eatalyst used &8 the same but 1% is pulveriged to pasz a

2;0 mesh aiema. The nsulmn m vhich 4% is suspended a:a&

= ezreumtsa 4g main‘.w wax, by which is meant eny synthetle

. cn prodact bolling at & temperattme ahove 350°C. To
 pecover used catalyat from the suspending msaium 1% is

filtered while hot through a porous brass thimble, which

"ra:ta:.na partieles coarser than five mierons. In the slurpy
- zaruaess, the mean temperatm may b2 kept below 250°¢ and
, the apraad 1inited to- 29C, | Under these conditiocns, the
aauversion ta methane is restricte& $o U~6he

- The diffsrent mehanical con:.iticms in %he PLULd

" Iée(_l /m_d o1l eooled catalyst beds entsil changss in physicsal
’faelnditibns &nd these im turn result in differences in
' chemical resctions. Wex cannot be permitted to form in a
flaid ved, or it will o1t timately prevent fluldlsation,.
‘ Temperatwes nagt %‘wrefom be miﬁed above the optimum
for ylelds ‘of nqu,..d hyarcearbens‘ Conseguently, wmathane
| aml ‘oxygenated compownds sre formsd in greatly increased
7 amomte {I% should be noted, in this comnection, that
. the methene production: herein disoussl for the £13id bed
| :'apera‘kion isf"?;& :aethane hst in the puarge gese Thraa

ﬂmes that quaa‘hty of methana is eircul ted in the plani,

-

" eonsuming oxygen in the process.) - To preveant carbon being

iy

@ e £
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- deposited on the catalyst at those higher tsmperatures,

pressure end hydrogen concentraflon must be incressed as

alrealy mantionedaﬁv‘Therafora, losses of free and cowblned
hyﬁrogen in the purge frem a £iuld bed rsactor are higner
.then they would %a/comnarabla olrcumstances frpm an oil

cooled raacaar.w: it follcwg, 2lst, that liguid yiel&é~shau3ﬁ |

‘be slightly lower in theory, oxygan condunpiion somewhat
higher and waste heat evclutisa glso higher in the finid
pwoeess., ’

‘The syathetic petrol-from the fluldised catslyst
raquires treatnent for the decowposi ion of fraces of oilw
soluble, oxyganatea compounds which would otherwise impeir
i1ts stebllity in storage.  Under the conditions epplied for

the dehyiration of those compounds, some isoforming of olefines

elgo is effecteds  Thet iz fo say, double bonds in the ferme

inal pesition are trensferred to an 1nner,paéition with an

. spocompanying improvement in octanme number, To some exitent -

admittedly a minor one « the high octans rating of synshesie

 patrol from a fluld bed operation is a result of this

A
y

A

J

",isofarming. - The ﬁs‘cctané petrel from the Duft Schmids

process has not besn sublectod to catslytic debhydration and

',J\.incidental-isoforming‘ ' thther the treaiment is needed or
\ﬁétfbr-tha elimination of oxygenated cbmyaunﬁs, it could bs
. &pplied for the improvemant of octane rating. The advaﬁt%éb
- of the £fluld bed procsss in résﬁact of petrol guality is rot

to be measured, therefore, in terms of octane numbers herein

quoted, viz 80 and 65, The difference under comperablg

conditions would be much less, | _
* .« - -Howsver for the production of synthetic oil in

 * limited quantities, the fluld process has en undoubted
‘-?aﬁvantage 1nwr63pect of the q&ality erd valus of pradueﬁsa

If-oieratiana‘were'taﬁbs institused on = considerable scals,
hnwsver,‘the axyganated 2 fraptlon of the prodact would
beeome an emberraseuent, Surplus wax from the oll-cecoling

process could always, on the contrary, be profilably oracksd

- $o petrol, . In these circamstances there might b 1little

the

o margin.batwﬁea/twa techniaaaa in point of product value.
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| It 48 not possible, at tho moment, to assess therelative

wmerits of the two processea in respect of specific output

WG E et i S

per reactor, beceauss the fyrecisa Hmeaning df’ the space
 velocities quoted 1is not knc;ﬁm It appears however, fh&t
profdusctisn from sguipment or ‘comparable dimensions woam -
bs of the sama order of nagmtu&e. ' The advantage might
. rest with the fluid technique but 1t would not be considerebie,

SRR Regardless of what msy ultimately prove to ba the
better process, thers is no ‘;élternafive to the fluidised
method Jor e arly conmercial aloption. - Only little work

. hes "yéi'l‘b‘eerx' @one on the {4 barrel per doy wmit at Ertﬁzeeton,
e and ébme time must elapsé 'stiil befope results are forth-
coming from the 80 ‘bwrél per ‘day pl&n" he*ng installed ’cy
‘the Bareau of Mines ab TLoulsiana, %o. . .
The Fuel Reseamn:gtation has a small fluidised '

synthesis plant with & reactor 4" in glameter md 9 foet

hich to the bottom of the aisengaging zome which ig 3" in
'&iamete,r and 1 Toot high.® In current operations, the

hydrogent oerbon monoxide ratio of the gas used 1s 2:4 and
i ) o 4wo volumes o tall ges sra zfecizfcumte& for each volume
B T

.\ of Presh gas. The préssure is 25 atmospheres and the
RN

0 I "'\"\\ peactor tempersiure 34000 ghe linear velocity through

g " tha reaction zons is 0.33 to 0.4 Fost per second, equive- o 1
/\ lent to a apams velcmi‘ﬁy of 12;00 on the fresh feed cal-
T cuiated at atmcmneriu tmerature and pressurs, Lineg® |
- an&;tpaﬁ vaieaities-of Ceb fee‘&: per sgcond and 2,000
-"ﬁave been tf*é& snd faﬁnfi’ too hivgh for best zesizlts. The

total liquw. product eamnrissa a‘bcm 60 parts of patrol
and sux'plus gaéal, 30 a*f' heavier hydrocarbons and 410 of
aiealmlg aﬁm | Tha gsso'i 14 éompletely unsaﬁurataﬁ, |

whefeas the mwesmming *pmduet frow & ca‘balt eafalysﬁ
13 only Gﬁ% unsatureteds © - .
oma iﬁ*eresﬁiﬁg worn. ha:a been dons on & chesp
catalyst prepareci fra:a ﬁmmon mill Bcala by nadl m‘uicn
with patasaim aarhanata. Eariy reﬁults ¥ere very
e’naoureging, but it was fmma ﬂltimate"" that the raiber

 coplous dapcsition of carbon preéluaed further use of the




(131} '
cata‘lsat. : &mmia eatal:yat is now 'being use& once MOre.

3 1 o 7‘  " ST, For risusl o‘bsemration o? the mechaniea of

ﬁui&isa’tim and the ’behavibur of catal*rsts la = flu‘i:i ted,

. a transparetzt replics of the operating model has been mede,
. %lth a helght, however, of only four feet. One service 1o
. which this model has been put is the examination of used

- catalysts for ssgregeation, partienlarly of carbon.

| Proliminary work is procesding on the siurry = . {
. - {‘.
;. vergion of the synthesis process using an sunonla catalyst
1 ... suspended in wax. . It is indicated provistomally that

o very litile wax 1z made 'm the gmce,#:.s, the wax present in
the’ ‘elrenit after ..w:aral deys operation net differing
_"‘lf'”“fw; wateriglly in quantisy or guality from that criginal‘iy
' useua. ‘#g the vehlcle for the catelyst.

 Work done at ihe S gtion snd elsewhera has
in&ioa%e& thet methane ig noﬁ nem’iy g diluent in synthesis

o e TR T TR
Tt el LI

U pos bu'!: 18 capsble of ‘tzz}.‘s:ing, part in the resction %o form

higher hyc‘.rocavbona. T Fo*ma*ian &1 the subject 5s SOME
s wvhat contrediciory and * :ananc'lasive; however. It is

;;‘rep'araed at t’ﬁe S'ﬁc»ﬁi@ﬁ % & ;.1ke ¥y explenation that ths ‘
AY

o+ N gppavemt Rotivity of “n-ethane' 1s obiainea oniy'ﬁi‘hh & fresh
R \ cstalyst.  Operating results over long zser"? ods at Rssener

P . s

‘Steinkohl& ‘Peiled 4o show mny such sctivity. | In planning

E s ' commereinl operations, 1twuld be wise to regard nethene in |
syntheais ges as g diluent in respect of conv‘ersion and &
: . deprasgant {7 respect of reacticn rate. | i
. Phe latest infwmation on this Bﬁb;}ﬁcu 15 %het
+ SRR reporta& by the Gss Resaspoh Bosrd irz Engm\m. ; The

o Board has get 1tzelf the task of s‘i:aé'.ying riethane synthesisn

' as'a means of amchingwater gss throwz;nouu "{;ha winter
- pesk in AheBritish gas Lrdustry. 'Phe preliminary puri-

I fieation of the g&s'ié 'wﬁsmémﬁ. elsewhefe tn this repcrt.

.‘ﬂom*mnicatian G.R.B.?O, An Invesﬁgm;ion 1nto 'the Catalyti«
| Synthdsi.m of E’ethane foz' ""cm t}as ﬁsnai’ac?;ure.

Rt R NI O0. TS
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Work being done by the Board on the water gas process
itaeli; 80 88 to adapt it mere erficiently to methana
synthesis is also repa?tea elﬂennara.

o Tha gda assa in uha inves *gation was purified
to a aulphur hantenﬁ cf abouat 0.001 grain per 100 cubie

,fast. The synthesis cata}yat was nickel acitivated with

'alumina lﬁ %he pronortionslof 20180. Used in this pro~-
parﬁion, the nicael ia 80 finely dispersed as not to fbrm |

crystal iattice¢ Because carbon deposition normmally

eccurs by pengtraﬁicn‘qf the 1atti¢8,;tha catalyst 8o

' .prepared is not imactivated by carbon. It may be heated to

Y

- \.

v 30000 without any sintering., In.*“

at a pressare of 20 atmos?heres, and with a 334 ratic of
hydrogen to carnon monoxi&s no activity was lost and the
absorytion of sulphur was cnly .1%. The experiment wes
atoppeé at the end of four mcnths, bacause that is {he
duration of the winier geak losd in Bugland, and because
it was sufficlent to astablish that production nesd not
be 1ntarrupted fbr that tima to narux% of catalyst belng
raactivated. e

LA plant is now being installed by the Board atf

.Poole gas works for thg:synﬁhesiu of methane from blue gas

oab gtmosphﬂric pressure., The reacior is gbout 12" in

.. dlemeter mmad its effective height.ghout 18", ThE'cafalyst

"~£s»cdntaiue& in an annular apacs 3“'tbick, through which the

gas 13 to gass radlﬁlis'wita ] 10& pressure 4rop. The
space vaIOG*ty is tc ba 200a per uGJP and the throughput

Wf'ﬁfnf the y;aau 1,000 cubic fest par cur. | Even for a largs

emmnarcial plant, harafmre, & mothane uyntneaie- raactor |

' 7d would be & very ccmpact unit. Tavneratura control &i,:ocla

“‘? k,* ia ta be by raeirauiatiun.af par*i ily ccol@d gae. The

inlet temnaratare to ﬁhe re&cta* is to be 500°c and the
autlat tempaﬁatur& 50300* - It is expected that a methane
conoentraticn of ?Q% will be achisved.

. Opinion regarding the proceas in the Board is to

the affect that 1%t ls technically'ssund ad practicable but
aommereially 1nﬁppli¢nhla Uﬂﬁﬂ“ English cmnditions becanss
| *;of,tha haat“dissipaﬁgalin the reaction.

Rl exh By S
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; . - .. - BXeept Tor the work being done by the Bureau of
o mnas, 1nterss* 4n the eomnereial hyd rogenat‘ion of coal has

" ‘almost eompletely disaﬁpeare&_. « Imperlal Chemical Industries

. Ltd. continues to hydrogenate tar in 4ts Billingham plest,

- bul regards coal h}mrcgenuticn m:xdar existing aonaitirns &8

% ' hopelessly tmeconmic. IR TR AR , |

+ o U_n_til guite recently, the Bureau's investigations®
on coal hy&rsgeﬂaﬂoﬁ had .b:‘es*z‘ cérﬂ'esi cat in small autcclaves
[ R ‘ad ‘kha Bruceton station.. - Several smsll continucas plams

. have now bean installed, wiih prescure. vesgels gbout 12 Teetd : ;

;wng by 3 inches in dlsmeter. ‘Fhe wmpletffbﬁ m? this : E
,:lnsta.;._legliea is 8o recsnt thet no operating experiencs

/A : -.‘.‘;;}.;g;%;:z-'has yét bean disclosede - ’I’i:e larger acal_w dsmonsirssion | e g

\,x . plant at Touislaha, Ho. hes ,also, been cbmplej_te;i?mnly thisg
' - year. . -At the time of the last aavice, the product distille
“ L - ation plant had 599:& comnissioned on erude oll, and e
!‘" o iVap'aur phase, ;hy&mganatianfplgnﬁ hed slso beenm put into |
- operation on 1ight oil, ... .7 |
. From 1its close engireariag study of German and

British practice. the Bareau has goncluded that the efficiency

A of the process may be mgmv'ea > considersbly by the use
\sf salf-heating 1praheaters ,em& elaborat@ heat e:zc’mngmrs,

: by the recovery ::f po.-rer in, the let-down of high pressure

. producis, by _ﬁash,a.n._, msidues,an_ .highly superhezted siecax

i Y ‘_: and by other means. . It haa}heen estinated that in this

AT RR T TR g

wéy_ the effliciencles realised in Ewropesn praciics, viz

: a, . little over 30%, could be reised to 50 or wore. Unfore .
| | tﬁna‘éaly,_axcapt 'in,‘.%h_‘e.r recovery of oil from regldues,
‘t-hese;_ idsas are wot to be put to prastical test in the

;i : zcuisiana ;plant. ~'The- hig,h oapital ¢ost of eguipment hes
‘ «J | e nec&saitated cansiaerable cﬁrt&lme*‘zf: of expenditure on
E . the plant.. It is 'beliavec{ that the efi‘iciency cf conver- |

«ﬂ S siap__yul._not.grea’gly_amieeim. g
'+ .8 Buress of Mines R1.4456 Synthetlc Liguid Fuels, 4948

| Annual Repor: 01' the Sefmstary of the Interior, o ;
4 Part 2. 011 from Coele |
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.7 hyarogen.fér the process. The pressnt aim 1a, in effect,

Vf: yis 6xpécted that a sufficlient degwee of hydvrogenation will

(1.34)

At Bruoeton, soms very preliminarv work is in
prograss ob & variatian'of;the hydrogenation process which

i3 regerded provisicnally éS‘the most attractive method

. yet deviged. . The suggestion bwobimrlx owbRmmli MRt La Ty
“_vis that coal shall be bartiallyvhydrogenaﬁed:;n the absenae
 of & vehicle and in a fluldlsed condifion. Tt is believed -
. that the intimecy end uniformity of contact so obtsined will

,  ?*iresult in en even partial hydrogenation of the coal. In =
i v:v;fixad bed, undar such pondifions, part of the coal would be
‘. completely hydrogenated and therest morely coked, lesding
: -vto-1nsuperab1a operating aifficultiea. when eocal is oo

_”ifepiétely hydrogenated suspended in a vehicle, for each ton
i*ﬁibf-coal converted to petrqlfwith &0 effgciancy of about 8037

another ton 15 cousumed in supplying heat, power, steam and

: f‘.to hyarpgénate both tons pagﬁially,fbr“a petrol ylelag of.
.\if 40% end %o use the. residmes for powsr generaiion etc. It

’fﬁ;ﬁnormally epplied. - Capitsl expenditure, hydrocgen ccnwumu-
r'fﬁﬂtioh end asghelt production should be reduced end reschion

,i“ f3§a$es~increase&ap'~A.sdbstantial:pedu¢tisn‘in costs should,
Z[?wfﬂﬁharEfoge,~b¢'feasible' without any éaarifi¢e in yield.

":f;f The development is sti11 in the test tube stege and therc are
| 'fobviously machanical &ifficaltieq tc be overcome.

. '. A% the Oarnegle Instltute, hyirogenationt 4is being

| ,?vétudiﬁﬁ for the infcnnation‘ih-ﬂhnit mey shed on the con-
f 'stitutionfoggoai.iﬁ-nyaroganaﬁinn_is sffected under he
' mildest possibls ‘conaitlons lesding to substantisl com
| ‘f_varsicﬁ %o soluble P”Oﬁﬁﬂfé* Terperatures spplied ave chout
‘f¥7;737 c, yressures 200 ajngsrh@res ang poricds of treatment
ks about 72 hours.. - Copper chromite is used ss catalyst
" becsuse of L%s effect on sarbon-oxygen combinations. The

fipgbductis_analysed by chromatogrephic methods.

Fhei-
<. be effected st 500 1b pressuwe apd at a temperature lower th&n,

 Puel, Vol.27 pp 95-99. (July - August 1948).
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- ourrent »American; practice in the drying of cozl

% has been veviewsd and reported by the Battelle Institute.”
. In the course of visits %o various plants, usaally with

s e R AT E S

' 3,‘, other pvimary objectives, toal drying plants embodying ——-
| three different and interesting techniquss were secn.

S VR ST As pm‘viouély mentioned in connection with iha

- v SR ¢ ) BT

o o = ' low temperaturs ‘carbonisation of ¢osl by the Disco procéas,‘ .
- %% the new plemt at Imperial is éguipped with flesh dryers i

by for the wet coels'. To dry the washed screemings from 4l% -
i ‘5? to I of moistura,fthree' units have been installed with & ?
B I “ “eapaclity of twenty tons of coal per hour éaeh. The eoal
A4 18 fed into vertical shafts about thres feet in dlameter,

- maeting hot products or combustion at a temperature of'

1,000°F or 4,100°%« - The coal is carried upwards at a

.- v@locity of 5,200 to 5,606 foet per minute to a cycicne
| ;-‘Y,- b @bout 30 £%. adbove the ceal inlet.” The time of ocontack |
B . batwesn the coal and the hot gas is sbout % sscond. Tha

\ _vo coal 18 separated in the cyclone end delivered onto con-

| | © veyors leading to the gerbonising plans. The hot gas and

B "\ steam evaporated from ths cosl are discharged to asmosphers

‘ ‘ t' : at ‘about-SSO Pe  The hot gas ie provided by combus uicn of .
e qao:zl in & furnace and ac‘m-ﬂ.xtnre of excess air for tiw proper L

£LSHIS

. _ ad;}ustment of t@mperature.
NV R LAk the Golden statlon of the Duveau of Hines, ! ’
: i sub«-‘bi'smmona aoal. -i"af_.being flesh dried in & pilot pland | '

bz .aslng ;psﬂ.igmlyd&ffemn%';technique Troo thai desaﬁbe@;
nbm . The J@l&nt isg. 111::5%@@& in figure 16. Hatural

T gas 1ls burned in a cmhﬂs*iw ‘chember snd the temperaturs
“-‘v_,:,..,‘;,'at the outlet 1s adjusted and maintained at 1,600°F = by
“ cirmlating the mixture of used gas ond steam evaporated | ;
S +: £rom the eoal. - cbai:crua;hed by s hamer mu‘l“ %0 a o | ‘
| ‘amaximma‘par-‘kicm aiza of 1/8"'; or 1/36v7, ia cai'ried by a ’

el - 3 Iyons a. R az:a Richazﬁsan 'A.C. "Thermel Drying of Coal.
‘ ; Al H.M.E. Technical Publication 2593« Oless F. Coal

Tectmoloszr, w‘s*v 1943' A
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e strean of iner: gas into the bottom of the vertiocal pipe 3
~ through which the hot gases leave ﬁhe combustion ehamber.
- ; | Those gases heat the eoal to 700?? and carry 1t wpwards tc é
1  f * the top of the pipe ang then downwaﬁds into a separating 2
I ’;.hopper. The bulk of ths coaltadisengaged from the gas stream }
_\i : merely by reduction of velocity and change of direetion. Host v%
lé et the fine cosl, still.entrained in the gas, is separated {
1'? ‘ ;  in a cyclone and returned to the hoppers The gas, with a - %
.: 'fxyﬁiitfle fine dust suspended in 1%, is vithdrawn from the cyclone é
) ; ) ;:"at & temperatura of 3009?. by a.fan which refurns most of i% l
”“'g | !f’ to the burner as prevlously mentioned« The remaining gas ;
1 is alscharged to & holder through an electrostatic precipliators |
f'e 7:T;The inert gas for 2arrying eoal inﬁo the plant is obleined by %
;j\v '1 cooling parf of %he_preaﬁcté'df’cOmbustion generated in the s
§  fummee, . '
33; ' -‘l | . The cosl as charged has a moisture content of 18%. 2
 ‘2 _:.jThé gas reguires énly'iué‘aeconas to pess from the combustion | %
-? ; '- chsmber to the dlsengaging hoppers th temperature of the s
f §  . gas and coal antﬂritg *hs'honrar is sbout LOOCR, The dried %
’:fgk "{\*50031 ig withdvewn from the hopper in particlss subatant;alzy ;
A \\ of the sane size as those of the raw coal. i
1\ 1t 15 understood that a plant of this type is to .
5 é"‘, L be inatalled to dry 200 tons per day of yontana coal. gﬁ
/\ . DRYING in & FIUID DFR.
‘fé, . At the Golden station, preliminary work has baen ;
1 “.‘done also on the drying of fluidised cosl. The arrangement 'é
of the plant is indicated in figure 7. About 500 cubic - é
(\, feet of gas end §,000 of air, both prehested, are burned . -;
each hour in a combustlon chambers _Products of combustion lf}
st 1800°F are eamitted to the bottom of the £luid bed,
L VWhich ig & in diamater an& about 6 faet high, contalining .g
7'15 lbs. of pulVerisea coal. The coal ig injected, also {0 ¥
:the bottom of the bed,-hy“seo cublc feet of inert gas per
¥ hour. The temperature resulting from he mizing of coal,
; ?§, inert gas and 3radaeta of cowbustion is 600°F. The mean
;.53 - period of ratemtion of ih& ccal in the fluld bed 1s 200
‘ secanda, the raie af eoal feed baing, therefore, sbout  5
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250 lb. per hour. The dried cosl dust end gas pass through

T a vertical stanﬁpipe iuto a eyclane separgtor. The gas is

disahargad threugh an elestrostatic srecipitator to a gan
holder, while the ﬁried coal ie*withdrawa from the systen
through an exchangar ‘which cools the scal end prﬁhentg the
gas -and air sappliea ta “the eombn%tion chamber. '

S “Little furtner wark hag ‘been Gone on the Flelissner
piaut &t tha Buraan of Hinss atation, Frand Forks, N.D.,
since progress was Yoot raported in the technicel literature.

sl The precess consists in heating the coal in an sutocleve

by aﬁmitting saturated steam at 400 1b, pressure and sub-

. sequently releasing $ue 5team. " Tha érﬂin effeet may be

inoreaséd by dater agylying & ?acuam %o the antoclave or by
biowing air through 1¢. THorth Dgiota 14 gniﬁe containing
35” cf maisturs as mined is dried to shout 1% moisture
eontenﬁ, in whien aonﬁitian it is in equilibrium with the
atmsphera. | mne :'Arying i sttributed to s-
{ao The sqeazing of one third of the maisture

| sut of the coal by pressure alon@. C
| 'tw(ﬁjﬁfwhe heating of the coel to 450°F.
ﬁi#&(affwfba TUpture of Pine pores in the ecal when
éﬂ“} - fyé‘bresaure'ié'éﬁadanly released, éilpwiﬁg”lv
"7 molsture to drain out of $he cosl. .
" rhere is'a canaide‘fébié reduction in the size of

large/parti¢les oP° caal when dried in this way, but ouly

o little re&uetion in the siza of small particles.

It 18 wderstood that charging and diﬂchargiﬂg

: pouchea are baing Peted to the Grend Forks piant, 80 tha?

it may‘be eperaﬁad a&m1~con%;nuauely.-' So far as is office

f"f” ially known, Flelsener aryers have not been sucoassfully
S charsed end disc%argea eantinuouslw. ' B

T ' pRYIEG Em; R in tga MILLt

-\..

At uhﬂ Otﬁer ‘pell power station, Craokston, Hinn.,

e Ruay ‘boiler rnted at 75000 1o of steem per hour 1is ‘nmtzg

firad with pulverised lignite, flash dried in the mill.

It 13 unﬁersﬁbmd that this MEuho& of ﬂrying was first L
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i (138) h
b‘f S applied in Raymunﬁ mﬁlla grirding Texas lignite and that -
o " interest in the technique lapsed entirely when the East QM

S | . 4
Texas oil field was diaeoverad. The idea had now been .

'j@;:'revived snd is being further developed by tha Hiley aud

i
4
5.
.
4
;
§

o Hottar‘Tail companias 1n ‘co-operations

: mm Drying is affactea by admltting to the Attr;ta
»\?;fpulverisar air whieh,is normeily preheated to 650°P. [The
ﬁfif 91?~*emPeratura hag been &3 high se 800°F, however, under
:.f; eond1tiana of high losd. The aried cosl eud primary eiv

L’fﬁQ reach the burner at 1309?. * Combined primary ana saeondar

5 .:‘ é§w¥ 4 ~aiy frcm the fbrced draft fan pass through a preheaﬁar in :%j
f%‘ '”fithe usnal position behina the boiler, sequiring a temperature ‘g;
E;;‘ = oﬂ,hGOéP by exghaaga with flue gasegs, The seaonaary-aip * %
A . proceeds dlrectly to the burners, but the primery air is ?
f " further heated to 650°%, as stated, in another prehester .
é‘ j';ﬁ located above and %o the rear of the boilers . The air | ?
f | _*‘“éoﬁeataa, amounting to sbout 4 1b per Ib of fuel and | 3
‘fé "‘_'i£f 'P@bf€aent£ﬁg abont 257 afithe‘total eir supply, passes to e
; :Q' '““fthé millq Controls are previdad go that the hot flue gases,
o 7\€3  prncaeding‘in turn through the priméry sir heater, the cou-
- '.>\: Dined alr heater end the induced draft fan to the chimey, 1
f%é v ‘: f¥féuHL ' be drawn from either the begirming or the end of |
 ;?—;"":: the last pase in the. notlers It appesred to be normal .  '3
’5EM ’ ﬁlfﬁ-practice for the Yoller gases to be com pletely aiverted ’ f ﬁ;

) ‘from the last pass., The temperaturz of the waste ges
:;:entering the chimney is high, viz. 500°C. _
The power consumplilon of the wmill is siated to

Semy o MRy EE o ememr

7'i ba 40 KW, hours per ton of lignite; a ‘hormal consunption
.,‘”‘for 80 hard a coal is 20'ﬁnits-per tone It would sppesy
| ; .'i?'ihat £lash arying in this manner makes the lignite mors
fﬂx‘)'1 f; ﬂ'easy*to crush, perhaps as thCIEsulﬁ of a development of
2 ‘f steam presaure wiihin the coal particles
E Ko troable had been experienced in the brief
pariod of these operaxiona (thres weeks only) from fires

T B R O LIS S P

or explosians in tha_mil; or in pipes leading to the burneers. | ’
; ‘This technique of arying snd firing lignite is stlll regaried |
g . as in the experimental stagej further experience end adjust- ‘




ment - particularly in respeet of heat losses in the flue
gas - are desired beford sn assesement of the method cen
be made. '
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. MISCAILANEOUS, (1@ﬁ

M__LE.SEJEQM FARY "Mﬁ’mm

There hes never been any consiaerable interest

“ 'v1n the use of power aleohol &s & motor fuel in the
. ;‘iUnitad States, =nd taday there 13 preactically none. The
" yalue of aleohol for other purposes is high (about 35
- .cents per gallen ai present) thé raw materiéls from which

.4t may be mude are not as cheap as they used to be and

petrols are now of‘s&nh high octans ratiag that Iittle

1;;_J&mprovemant corld bs gffecied hy aﬂaing aleohal. Ipaeed;_
.-v;thﬂ effect on & highly lesded fuel might even, in some
j *?4u1rcumstancas, ba a‘depresaion of the cctane number. A
 ”'ﬁl1tt1e work ie being aené,‘however, on the use of alcohsls
‘icfgaa a secondary fuel in conjunction with a twin fuel car-
“.b* Aburettor. The suggeatign is that chesp, low cetens potrol
;ii~; be used for perhaps 90% of the fuel consumed in a motor
  ¢ﬁf¢v¢nic1a,?but that aqueous alechol be aapplie& aﬁktiﬁes
.   ”“¢£ high lozd or rapid sccelerstion, when dstonation ie
'ffg_apt'to ccenrs  Carburettors are.available.commarcially
_‘".;fur automaxieélly carryloz cut the desired func%ioﬁs,
‘ 7ythe control being usuaily on the menifold vacuwmi. It
\‘f‘;is claimed thad in this way, even modern engines will
_ 3§;perfbrm.aatisfaeﬁorilyton'a 60 octane petrol as the main
Ef “w;fue1-,, At one garege in Columbus, Ghia;’a_carbareﬁtor
\.fj“}fgand auxiliary,fuel are belng sold under the trade name
 Lff;.§1to1;;'f?hé~fue1 is an agieous mixture of methyl amd
‘4’;Li,isoproPyl-aluohcls‘ Work on similar lines, bul usiﬁg
'_ ff“aqueous«a$hy1aleohol, is 1n prograss at ﬁhe Hortharn
’  '};Reg1ona1.Researah Station of the negartment of Agriculturcs’
| ‘;ifﬁhe oll indusiry is onderasiood to bs mildly interssisd in
| ;'Qttgadevﬁlnpmant. I% is inconcrivebdle, nowever, that |
_'Hfg tﬁé 1nauatry'wadid.ccntemplate ¢atablishing a market for
ﬂ”f a1eohn1 in tale way. It is much move likely that 1f

6.8, Buvesa of Hines Refs Li58.
. gynthetic Liguid Fuels. 1948 Annual Report of the
. Becrstery of tre Interior. = Part 3. Liguid Fuels
U from Agricnliursl Residues.
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1"  +ha pract ge %hraaten@ﬁ to apreaé, a aeconaaﬂy f“el,

) Q;oompetitiva wi%h axcuhol 1n parformance and cost, will
‘;;:ba prepared f%em yetroleum aﬁ& pux °n the market,
Tha main 1nﬁersst or the Feorth Regional Station

. is the utillsation of farm wastea such g corn cobs, cat -

.ﬂiﬁ‘hulls, flax shives, bagasse etec. It 4s reslised thet

fﬁehsmieal 1ndustfy offers a msrket for many productas which
nay be preperea fram tbaae raw m&%erials, at s price mush
higher than that of alcohol. The Guaker Oat Company is

s ped T T e

eurrently producing furfural, worth 9% csnis per pound,

 H,:vfr°m oat hulls in largs quantﬂties. The problem tasing
1f‘studied at the Station is, therefors, the separaie uiilisation

- ﬁ”of pentosane end eallulose im corn cobe, wbnder conditions

'fehosen for optiman cnnveraicn in each ease. In this way

““f:__yielda ardg abtaine& much higher than those:realisea in xny
'ftsingla staga proaess a@plying con romise ccuui*ions of

;}Q;4:temperature and asid concentra%ionc

| The crushed corn oobs are first contacted with

" eulphartc aeid of 5 conoentration at 100°C for & period.
, i  L‘approach1ng one ana g half hours*lﬁ By this treafment the
R':'jMPentasana are hgﬁrolysed aubstantially completely while

\ ;ivonly 5% of the cellulose is autaekea. , The 1f quon le

ffnautra;isea with lime, filtersd, ailuted fr°m 158

“‘”%:or sugsr content end farmentea to bot anols & acetons snd

ethanolg About 30% of the zylese in the syran may be
“grystalliseﬁ by cnneentratian, end furfural aisa may be

*@élﬁreeovarad from i by acld trestment.

The pan#osanpspent uaterlal 1s ariea tu 8 maiséare
1va1ent

': ‘5[ eonten 5” st 503 aulphuric gcld. Ths arieu resldua
G . im dleintegrated and further ¥reated with sulphuric ascid of

B

" 85% concentration. A pressure of 200 1b is spplied o

' fores the acid into the oapillaries of the material. Tae

. pressure is release&,'waxer-is added and the pulp 18
fﬂ cookad tbr ten to thirty minutee uith steam at 35 1b proscure.
. The pulp 18 then cooled end flltered to remove lignin. ThS

R filtrate is nentrazisea and filtered leaving & syrup ready

for fermentaxi@n ar oﬁher treatm@nt. Abecut 507 of dexirose




¥

R G R

c D‘

| may be recovsred 1 desimd,; otherwise the hydrclysate may

. be fTermented f0 alcohol or {9 butanol-aecstone - emancl. ‘

{142)

Both pentosan end celliuloszs aymps nay ke used for growing

T’: foddar yesst by inoculation with torulae

/. The current recsvery of hexoses is about 803%. The

'gmat‘ imﬁroverent wpon the yreld claimeda for the Scholler

- process (55 to 60‘%) is attrioutea to the %wo staege hydrolysis,
- first with cool, ﬁtrong gcld in the impreguator, then with

_ hoty weak ecid in the cooker, ' - The yleld is improved, to0,
e by restricting the suger content of the liguor to 10%.

, For the distillaiion of fermented liguors, the
s‘ﬁation has sn azeodropie unit with a capacity of 500 gsllens

Y of gloohol per days ~ The entraining agent is ether and the
" ezsotropic column is operated at a pressure of 435 1b. The

beer- 8tlll end rectifier are under vacuum and sre hested by
steam reided in the condenser of} azeotroplic columm Steam
eonsumption is ssld to be 23 1b per gallan, or 111:1:16 ore
than a third oi' that experiencea in the wzore usnal benzole
G.ehydration plant.

Infor’aatim was given to the e ffect that the wgod
hyﬂrol;vaia ‘plent, erecied at Springlleld, Ore. in the. early\-

&ays _of the war, wos Operated Lor threg weeka only. . Qwing
| \ to the low priortty for materlels which was accorded to the
Apx-djec‘&', pipe lines wers insisiled im ordinary mild stoel.
Tt would mow cost ,ﬁ’ﬁo@,OOO 1o replace those lines in stain-;-

,1“;\‘ s,faéi and %her,& ing na prospect of the work being done.
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The Dorr company haa ayplieu thp ’luidiaauion o

| ‘principle to chemical and wetgllu:;gieal PrOCEssea uneer

© ‘the nemg ol the Flb.o-sleids\ technlgues 4 com*ﬁemial

i plent supplisd %o British Coluubla for the roasting of

_¢m5goid concentrates has bean in opération for nearly three

S . yeeres . The oxidlsed consentrates are now cyanided on

~the spot end only bullion is shipped from. %he plant.-'The

"f;,preVIOus pﬁacticevwaa %o ehip é 5 oz. concentrate to sGattle

for roaating, at considerably greater expanse.

"}fywh : . In conjuncticn with the New England Lime CQmauny-

PRER

e tr1p1e~bed, tzuidlsed lime bornsr has bean developed.
Tﬁ,fA small ?1aut has been built and operated at the lime works E

end a 100 ton per day unit 13 now being installed together

.'with ] fluid Vved 31ant fbr pre&iminary drying and clasgi-

ficaticn. For the arying process, limestane coniaiuing

@  &% of’moistura is crushsd to pess a L wesh screen..

| Products of combLsﬁian from & Dutch oven enter the dryer
';“aQIGOOQQ through 8 grid which supporis the flutd bs&a A
temperature of 150%F 1s medntained in the charge which is

18" ﬁhick-‘, Dust carrie& cut of the riluid bea is separated

- in a disengﬂging gone, & cyelone and multiclones in series.
. Thg fines separsted in the cyclone and multiclones are nok
fﬂaharged to the b&rﬁgr, bﬁt»are;séldinstéaa as agricultaral’
",liqe,_aé;ﬁvaiaing%hE;snbssquent loss of the"sama\maﬁarial

ﬁ*ﬂ7F  in n more valugbls form. . The charge to the barner is ‘the

. ﬂf hottam discharge Lrom the dryare

‘\,.,.» :

In the thyee stage burner, the lime ias first

e | praheatea 1n exahauga with waste gasaa, then burnad and
- finally ocooled in exchange with the alr required for comw

© . bustion. & A1l thres cperetions sve porformed ia fluld

‘. ;m?iﬁaﬁs~,, “ha a11 fn&l 1@ injeetea strsight infio $the inlepe-

.z'”‘msdiauﬁ bed.. uel consumption has been reduced to tweo

'”5,th1rds by aaopuing the. £luc-sollids ﬁechnique‘ - Because

fuel is ax@ansive“ai $he works, ithis saving is a big

. considerations *PThe agéibr”pulvérisad coal instead of

.l:oil'has‘heen“cantempigjéd end some work is planned on the
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o éubject;° "It will be necessary for the cosl to save a

s

-

3 u.considérdble'amoﬁnﬁfiﬁ fuel éoets, if'it'ié'éa'replaae
_ 'fj oil, fbr it hag the disadvantage of reduciug the quality
~313f‘or the product by fbrming ealetun silicate to the extend
”fﬁ of the ailioa contsined in the sshe |

A project is being developed for tha roasﬁing of
& Bolivian %in ore iq a £lunid bed. The ore contains two

ounces of tin pefwﬁaﬁ“éé‘cﬁséiﬁéfite;'and sufficient pyriie

Sl to provide the heat needed for the process. The tin is
B VOIatiliaad and subsequently reéovered, by eooling, in %he -
| fbrm of the sulphiae.

mhe Pawelz Buffryn CGmpany is producing at ﬁayea,

lffxbnz, a wida range of 1ndustrial ‘carbon produces from coale

e ,'rhe 0081, wnich nay be ezlgsan from nany t;mes, .’Ls Dt 1?&*'1865.

and briquet*ea wi%hout a binder at 8 pres"ure of 10 tons

:"-per square inch. The hriqnettes are carbonised and then

- haatedvin an eleciric muffle farnace fbrme&‘of a carbon

:’dﬁlindéri' The rate end fingl temperature of heating ere

Lo dzﬁerminea by the cosl used and the proauct gesired. TFor

low ‘ash carbona, the heating is coantinued to 2,700°C %o

- peduce the esh by volatillsation t6 as 1ittle as 0.1%. The

" carbons made vary in hardness up to 8% on Moh's scale; that

- f,is to aay, ‘the harﬁast of them scrateh glass and t6pag.

_“ ’Dens1t1es ransa up to §.8. The yrnduct may ba preparsd
o th ﬁoulaaai*axtruaea and Pabricst ed shapes. ~The tensile
- atrengtn of the best ctrbon 1s 10 tons pér square inch,

A% theveolﬁ@n'statién of the Buream of Mines, &

_ technique has been developed for the safe storage of sub-
‘ﬁ15i  hitnminﬂuﬂ g other coals sib Ject %o.autogenous heating
"i°€}1n stock ptlea. “iphe’ proceaure eonsists in laying down
)’4'tha coal in Laysrs twa to four feet thick, preferahly

e

 A‘K;$a, R.P;Vandsﬁobarts, E.Jiﬁ“Fluidizaticn in Ton-
fvcatalytic operationaf., ehemical Engineering, Dee.1547.
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”lé_fthe former, aﬁﬁ eampanting sach layar by ariving ‘a‘bu11~
| dozer scross 1% befgre adding the next incremeng. This
" method hag_proved safisfaetory in the storége of Coloreado
"sab-bitumincus coai.ﬁt{sugar mills, where coal is stocked‘
b tJ for perlods np to ten monthn'awaiting the resumptién‘of
" "93 seasonal operations.  ‘ Lignite is now %eing atored by thils |

" method at the Garriaon,dam (misaoﬁri River, Hor th Dakota) -
L where several million eons won 1n %he course of excavation

: work are to bo hald fbr soma Fears, until a staam a tation

g .fvia installed to ccnsume,itc
\; i. Foster Wheelef has recently developed a neﬁ type

',5f; cr pulveriser, callealia the orgenisation a "ring" mill.
k ;.It comprises thres horizental rollers equidistant from one
i » enother wiih two above and one below. Each roller is
3’*;,fahapea‘in the form cf two conlcal frustra joined at their
;“ﬁ 'sma11er endss A number of rings encircle the follers,
__wFTVpieking up the ecal éust as lubricating oii is picked uwp
%000 in smooll ring begring, The crushing is done betwcen
:fyj}7tha rings and rallera. ' The performance of the machine

Y;; f is somewhat simllisr toithat of a ball mill, but it has
”,‘;.. the siventege that powsr conmsumption 18 epproximately
proportionsl to the load, instead of being substentially

'Q_findependent of 1, | |

‘: | The £irst csmme:éialwgalveriaef of this typs hao
'1{ been operating for abvoui four years at Rochester F.¥. The
" mill hes just been relessed for general manufacture ehd
f.sale in U.B.4A. only. L “

o . The Fuel Researeh Boarﬁ nﬂd R.C. U‘R.a. are
?fcoilahoraming on atudies of power comsumption in pulverisers.
Jiﬁrem a'quéatianairaﬁissnmd‘to electricity stgtion operators
‘ ;.itahan been learned with some surprise that commercial

_ ‘;Xiconsﬁmption,is substantislly independent of comrl hardness
as determined by stondsrd grindebility tests. This
?N*3ffanomaly is balieveﬁwte'bé‘aﬁe'to the load veing deter-

;’g;fminaa by the rate of remDVal of coal from the grinding

9$¥f $nne. Experimants.are.ylanned to test this theory.

R T
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Por the ssiimation of the surface srea of pulver-

 iped coal, B.0,U,R.A. hes developed a device for coﬁnﬁing

'~ the number of "partié‘les in a wéigheé’. spmplas  The pulvar-

ised ooal trickles in a vaw thin stream Prom & . Jed ‘thmugh

& nea’row besm of 1light, Each particle 1ntex~eepta the ‘
ught falling upon = photo-electric cells The impulags §
ere ragts%azﬁea on an inctrument vhich counts at rate;ﬁ up | i
”“"“"“tﬂ 400 per seconis A 'typiéa‘l'eamyla miﬁbing 15 mmi- ;?
) m'ems and containing perhapa 100,000 ;zarticles ean be :
counted in half and howrs' . |
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