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soms informaiion concerning the tempersture end bressure dependence of th,
rates, In experiments in which the catalyst testing converters describe
gbove wers used, thé«temperature «coefficient of the synthesis rate on. ]
balt catalyst was measured by determining the space velocity necessary or
70 percent contraction at weveral temperoiures in the range of 1759-2909
From the temperzaturse -ccefficients ; the energy.of activation was calcuinteg
to e 24 L 2 kilocalories per gram molecular weight of 2H2+lCO reacting,

: .@thesis of Hydrocarbons, from Hydrogen and Corbon Monoxide .

Fié_cher—firopsch Process Development

A brief review of the VFischer-Tropsch Brocess, including some_é of
.i‘omation.contain‘e'_i An captured Germen documents, has been published.

The synthedis of gasoline ond Diescl oil from water-gas (2 mixture of
hydrogen and carbon monoxide) is accompanied by the evolution of a large
amount of heat; namely, about 7,000 B.t.u,. per pound of 01l produced, . T
‘temperature of the reaction must be ‘controlled within o narrow range_of,
5% ¢. (9° F.) to avoid excessive methane ‘production. These specificetiong
necessitete rapld -and effieient hsat transfer frem the cotalyst surfaced)
gome cooling medimm. The design of Gormen converters involves the use of s
very narrow leyers of. catalyst and consequently very large anounts of et
(zbout 15 tons per barrel of ‘oil per day). Recent proc;ees_designs‘_"nyﬂﬁi
'States_oilfcompemyfengineera #pecify a turbulent bed cof cotalyst
‘heat-exchange tubes in .the bed, -or & hea
zorie, the catalyst suspension.in the gos
verter through o heat exchanger and back-into the converter,.

Pler process invelving no internal metal heat-exchenge surfnces ig Aniprog
e€ss of development in the experimental piant of the Burcou of Mines, - i
Procesg consists in Injecting o cooling oil =long witk the feeqd gas, The
boiling range of this-cooling o1l is'8C choesen thet it will vaporize upon
absorption of heat from the catalyst surface. Early experiments with a 1
inch .catalyst bed 3 inches in dismeter showed that very precise temperatur
control was cbhiained » but that the yield of oil ber unit volume of cotalys
Per hour was erratic, end, although egual in smount to that of the Gerndn =
designs, the spece-time yleld was much lower than the /rericen "finid-flow
designs just described. - Part of the difficulty cousing the low ond srratic
¥icld hes been traced to poorly reproducible catalyst-preporation ‘procedur
but most of the trouble probably is coused by poor distribution of cooling
oll and disturbance of theistead.y—-‘stat_e Filps of 0il and gue on the cat
surface by changes in cooling oil distribution. T

&/ Golumbic, N., ‘Revlew of FiScher~Tropsch end Relabod Processes for Syn-
thetic Liquid Fuel Production: Burean of Minmes inf. Girc. T366;
1946, 2k pp. . - _
. A

1?92 : - - 126 -

fwww@% & ok

st i R E R

B 4 R Y T TR



b) . t . *g7 94nbi4
dodj=-40udsl 4 - *6 |
Al |eudalul y31m juejd (ejuawitadxe yos
URY!
*1379AUCD P3| 00

¢
Hisa
BEafigigams

P
2

# i

TERER
e

i

Rl uaniasl

L.

i

o et
R ST s
Rt nwwm.wiﬁwﬁ%é
Pk IS B 2
S
Tl S ] b
Rs.mxzwﬁfywzuum“ef 1t :
S e T et 4 w
oty eﬁf.ﬁi}.w?yx; ‘&Mswg
ot & &aq:wx»$uﬁﬁ.&$4ﬂ.¢§~» i
o
Sies diedbaan e
% 8 7 il . g i m%
STt TS

ey
DIty A
Forh
iy

b
STt i
Fonihas in

i
S
e bt 2
e RS e T AL D R

SR
AT e
34 5hd o3 4109 B g

g : S r
ol Lo 3 & Hrao Tk 3 1 & o
SRR IR Hro it
S Sl BEL ax :‘fz:
ity bl
A

i:i%}
e R
et




I. €. 7817 -

The inteérmally cooled converter previocusily describ'ed,@_/ wvas redesigned '
1 rebuilt to accammodate = catelyst bed 3 inches in diesmeter by & feet
op end to ‘provide adequate contrel of a1l operating conditions, such as
o asure, temperature, rate of cooting-oil cireulaticn, space velocity, end
L te of recycling of end gas. Provisicn was made, also, for sample with-
swal &t several poinis in the 8~foot colwmm. A photograph of the partly
Soploted unit is shown In flgire 29. I
* Experiments with counter-current flow of sooling cil and a pelleted
TR0, Filter Cel catalyst showed that the meximum space velocity (volumes
synthesis gas per volume of cetalyat per hour) permissible without flocd~
ig 18 about 200, wherces exploratory - tests-with co-current Tlow indlcated
hat space velocities of 600 or larger could be used without flooding. An
diticnal adventage of co-current operation was a much lower yield of
ethane and carbon dioxide than in the sounter-current procedure. A recent
‘current run operated fox 200 hours at & spece velocity of 100 at 1832 ¢.
id 100 pound per square Inch Dressure yielded sbout 11 kilograms of o1l
us wax per cubic meter of cetalyst per hour. The weight ratics of methane
o1l plus wax snd carbon’ dioxlde to o0il plus wax were, respectively, 0.20
df 0.16 for this run, as compared with 0.4 end 0.34 for a counter-current
peration. Experiments at higher space-velocitlies In co-current operation-
re- In progress. T ‘ :

"The pr'ocess-kiével.opménﬁ laboratory has been enlarged during recent
ithe =g regards pergonnel, space, and equirment s0 as to gonduct explora=

Sry "bench" or laboratcry-slze experiments several processes simultane-
Maly., Three processSes are DEIRg investigated; they are: :

"1. Tke liquid-phase cata}.ySt-sizspensiOn process”in which & finely
vided catalyst ls dispersed in'e fraction of Fischer-Iropsch oil whose-
piling point at opsrating Dpressure ig maintained slightly higher then the
f6aired operating temperature.’ Cocling may bte scccmplished by evaporaticn

0il or by circuletion of & cooling fluid through an internal heat ox- ‘
gnger or by & combination of both fypés of cooling. Detziled plant have
ten completed for 2 3-inch-~diameter ccpvertsr to have a maximum capacity
2 1liters of catelyst suspension end operaie 2t 20 stmospherss Pre2sure.

Torous disks Tabricated of sintered ircn powder have been found ‘suitable
0r distributing the feet gas,’ Special methods of producing extremely fine-
divided catalyst powders have boen developed for use in this process.

o, Fluidized Tixed-béd provssses ard being studied chiefly to develod
th a process for production of ¥ larger Praction- of Diesel oil than is
8sible with the fimid-flow process now used industrially. To obtain some

#berience in control of imporient factors in fluldized catalyst cperaticon,
$ Srerivents in gless cquipment were mede with silica gel microstheres. One

the important variables ig the mknner in which the ges 1s introduced.
s far, the best results have been tbtained using a cone containing a -

ijeliner, A. C., Fisher, P. L., end Brewer, R. E., frmusl Raeport of
Resesrch and Technologic Work on Coal, Filscal Year 1gkh: Bursau of
 Mines Inf. Circ. 7322, 1545, 79 pp. : I
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I. C. 7417

fixed filter or gas distributing disk, Comparison of the quality of the
fluidization is made on the basis of limesr gas velogity, bed density, ang
bed resistence. Other variables tc be studied are tubs diancter, bed hﬁlgh
transverse beffles, and other dispersicn devices, and particle size. and
distrivuetion. .. ’

%. The not—gas recjcle proc=ss, in which all of the heat OfAreacti
is carried out of the reaction vessel by the sensible keat of the gas, in-
volves very lerge recycle rates of the order of 50-to 100 parts of recycle
. gas o 1 part of Trezh gas.

'Coal'Hydrogenation

Al

R

Bxperimentsl Flant

2

]

gty

B

of suiitable mechenically ad Dt perscrmel aurﬂng the p@st year. Scveral
additional autcme e contvols, such as high-pressure flowmeters, llquid
level. controllers, ond auicmatic elam devices, have beon 1uatalled.

acticn baskets were denlgncd and used in mest of the ope ﬁtioqs.

fabricated of ordinary gteel, and vhen coking oceurs

nev baskets, thus avoiding tne time~consuring and laborlous QGCOLang of
convorterd. The mechanical group has been active, also, in design of. Bpecial
apray dev1ces for atcmizing coal-oil paste, of gpecial pastc and nydr fen
preheaters and in construction of modulu to. etudJ mPCh“QTCLJ features

the coal hydrogenaticn process.

Bl

T R

. Further work wes done on the prpducticn of a heavy {*Bunker cv type)
Tuel ¢il, using a pressure of 3,500 pounds por sguare Iianch. Under th;s pres
Sure it was Tound possible ¢ increcss the throughput to ebout five t¢me
-that at 1,000 pounds per sguare inch; using the same catalyst and tempe
ture. ccndltlcns in the converters., In the recent operations at the higher
rressure, the hydrogen consumption wa3 about the scme as at 1,000 pounds
per square inch. Data were obiained, also, for the increess in throughpy
with increasing recction tempsraiure. in the range of 420°-L60® C., the
throughput could be doubled for cvery EO C. increase in reaction tempera
ture. The effectlve contact times at diffeyent reaction iemparatures, and
3,500 pounds per squarb inch pressure were as follows: .

Temperature; © Cu seseresrasaresess H20 . 440 460
Contact times, hOUTS teesssrersasse 1,05 T.55 0.25

- Hydrogen #basorbed, percont of mois- . : o
 ture and ash-free coal veseseiar k.6 2.5 - 5.1

!

Another obJectlve cf sevewal runs in the experimental plant
mine the importance of* the extent of the gas to liguid intsrface
stage of coel hydrogenation., Twe converters in series (see fig.
packed with 1/2-inch ccke, and the operation was conducted sc .as
chiefly fuel oil.  The coke pecking occupied about 50 percent of
verter volume, Coal-oil peste- (see figs 31.for photograph of paste-pump

1792 ' - 128 -

i



T e e

Eisr

.
=
L]

—
=8

—
a

+4
[ =
]
E
e
Q
(="
>
@
o
=]

+
o
| =
]
o
[=]

=
b

i
]
=]

L]

1
=l

Lard
'Y
1S
=
™m

U.




s i A

experimentai plant.

fon

S
i
eI

+
o
[ =
D
on
Q
fos
=]
bl
L
1
—
o
<
[&]

s
-

—
K=
B
@
0
n
o
[=%
E
=
[=8

I
b ]

2
')
o3
[» 8
1
[op]
[1h]
[
=
L=

[T




I. Q. 7hiT

" assembly) and compressed hydrogen were introduced at the bottom of the first
converter and moved upward through the columm of coke. The overflow from a
gtandpipe in the first converter was ccnducted to the botiom of the second
convertcr., It was found that. qnl; about one-half as much throughput could
be maintained es was pdssible in an operation without the coke packing but
othervizse identicael with, the operatien Just ‘described. A smaller size (¥ to
8 mesh) of coke packing did not result in &ny dbservable increase in through-"
i, ¢ 1a apparent,- herefoxe, that breaking up the size of the hydrogen
bubbles by the coke packing did nét Increase the rate of coal hydrogenaticon.
An approecighble decrease in the emotmt ©f hydrocarbon. gas produced wag noted
in the Pucked converter system as ccmv¢rod,with the uﬂpaCKEQ.

To obtain a mnch larger 1ncrease in gas %o liquid 1nterfaCo than in tﬁe
system described in-the- ‘previous puragrabh the preheated coal-oll paste was
introdiced et the top.of cclumn of ccike,” so-that it would percolate down
through the pocking. In this fashion the entire surface of the coke, covered
with a'film of goal-oil solutlon, wae expoeed to hydrogen. - The contﬁct time
at reaction temperature in thls mode-of operation was much, smaller for-a
given throughput than in that described in the preceding naragraph. Evén a
a$ one-half of thé throughput used .in the normal mode of'operation, very =
serlous operﬂtlng difficulties were cpcountﬂred with the pcrcolation-operav
tion. After the seventh recycle batch, the smount of solids in the crude
heavy oll was so'liigh that cuntV1;uglng wog difficult. Residual solids )
built-up in the coke pack ring, ©0 thet the free space was reduced 0 such an
extent that there wos insufficient contact time for efficient hydrogenation.
Additian of: iight oil to the pasting oil failed to improve the operation.
A@parently the increused gas to llquid interface 4id not increcss the rate
of coal hydrobenatiOn sufficiently 10 compensate For the gre&tlj'redaced con-
tqct time: at resction temper yture in tLls operatlan.

A Thc uxperinental plhnt was oper:ted alSO in some prellmlqary runs on
‘the pOSQ1b111ty of using n fixed.catalyst to accelerate the conversicom of
heavy oil to middle oil (or "ges oil¥). It wes thought that if the fixed
C&talyqb wers ‘preceded by a bed of adsorptive meterial on which the nonvola-
Hle oxygenated fractions of the hoavy oil would be retained, rapid catelyst
deterioratlon could be avoided cnd the nonvolatlle constituents psriodically
dlssolved by flushing the purificoticn bed with 4 ‘suiteble solvent oil. It
WHB Tound that a molybdic ccid-on-alumina catclyst could be kept active for
shout 10 days in’ such & Eystcm, and that pericdic flushings would be neces-

Wy every L or 5 days. Gcnuinuation of fhis research has been postponed
“ntll more informaticn is availcble on the "steady-state® concentration of
nonvolutile oxygenzted. compounds in liguid~phage coal hydrOgenation and on
thelr solubllity in various Tigbt—01l iractiona. :

Elperiments in Small Aatoclaves

A geries o periments wos concerntd with the solvhtlon and depolymeri-
86/

aticn of coal, Tables 27 and 28 present data from vurlous solvation

3§7¥ Orchin, M., end Storch, H. H., Sclvation and Eydrogenation of Cozl:
Ind. 2nd Eng. Chem, (In preparation.)
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experiments.- Onc atmesphere of hydrogen was .present in all.:j}hese:exper
In the experimenis presenved ia table 27, the .autoclave contenta mnft
sction were tramsferred directly to centrifuge botiles, end the ingol:
meterial was separated by centrifugation. - The res:Lé.uv from the centfi:fhga
tion was then exiracied e_:" ajastiw'ely with benzsne, and ths dried insolybid
naterial was snalyzed for ash to determine the percmtags— of liquefag
In the experiments, presented in table 28, the autoclave contents were
after reaction, into benzene, and the benzene mixture was centrifuged. ™
insoluble residue was exhsustively.extracted and analyzed for ash to debe:
mine the percentage liguefaction. . A camparison of sxperiments BK-08 el
BE-99 in teble 27 shows thet under the seme conditions o-cyclohexylphengl
gives better iiquefaction then tetralin. Comporison of L_{ 88 with G-68
indicates that tin sulfide and ammoniur chloride’ have « delcoterious effe
upon the rats of liguefsction. Comparison of G-68 witin L{-Qh shows that
rate of liguefacticn is unchenged with-a small increasc
phenol*to'—cou.l ratio. Tac resu" ts recorded in table 28 ir

of ad;
,')':Leld_ﬂ.
magnitudc of “this cl"f;erﬂn

. The -results of these ex‘oerimerts can be. corrr‘lated satlsi‘actorlly ki
one assumes that liguefaction in thsse experiments resulte principally Y
..;olvatlon ‘of the cdal by the solvent molecules. It ic assumed that. the
coal structure is held together by secondary volence Torces, which cauSe
agsociation of the coal polmer wmits,. - The association ls sssumed to-be
diie to I yd_nogen bridging such as that that cccurs in oxygen- and nitrogen~
conteining compounds. It is xnown thot water, formic acid, acetic acid,
end meny othsr oxygen-containing compounds are assogisztod. Tlns “ssociati
results from hydrogen bridging in which the . - . - - H R

- . . * ‘

‘ ‘ R-0-E. -O -'R ;
oxygen etom funct ulCD.S s en electron d.uI'lOI' and the hydrogsn as an electr
zcceptor to form & coordinete velence bond. - Hydrogen bridging of this ™
intremolecular type has importent influence upon the phyoicul p‘r‘oper'bies *Q
substences, Redsbush has stoted in this connection that "It is remarka
that, &s weak and re}.a.tlvel,; unatadble a bond as the hydrogen. bond is, it’
carl a_ffec;t_phys:.ccﬂl strength end other important phyoical properties.™ -
hes been shoun that natursl polymers such as proteln and -cellulose depen
Tor their stmcturﬂ 1o & considerable rlegrec upon cross llnkages cf hydrog
bonds.
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- Solvsticn experiments at 400° C,

Percent
lique-
. faction,
. Vehicle Catalysis m.a.l’._/
Tetralin 2,50 percent Snd 58.4
0.55 percent NHyCl
Tetralin 2,50 percent SnSd 57.0
0455 percent MHLCL
Tetralin o 2,50 percent Sn3 ; Sh.7
0.55 percent NH,CL
o=-cyclohexylphencl 2.50 percent SnS : 79.9
. 0.55 percent NH)CL
o-cyclohexylphenol 2.50 percent SnS 4.5
0.55 percent NH)CL :
a~cyclohexylphencl: None i 2.6
| o-gyclohexylphenol . None .5 8.6
o-cyclohexylphenol licne o5 8.7
S5-hydroxyl-l, 2, 3, k- :
tetrahydrcnaphthalene | None b 0.5 b 88.0
In these experiments, the bemb contents were poured directly after the
reaction into s centrifuge bottle without the addition of any benzens.

TABLE 28, - Solvaticn experiments at 40oC° C.

'Retio, |Percent
vehi-| lique-
‘ cle ifaction,
Vehicle Catalysts | coal im.a,f.l

7.8.P. cresol Horie | i 22.0

U.8.P. cresol ~ NoneZ 13.5

Tetralin None S 50,2

o=-gyclohexylphenol None I : %0.5
o~cyclohexyiphenol None i 63.7 -
50 percent tetralin, 50 percent .
o-cyelohexylphencl . Nome. ' : 56,0

{ p-cyclohexylphenol :  Nene ! . 60,2
Tn these experiments, the bomb conitenis were washad oubt with benzeme and
the benzens suspensicn was centrifuged.
. 1,000 p.s.i. nitrogen was used in thig experiment.

The striking effectivensss of o~cyclohexylphencl &8 & coal solvent may

11 be due to ibs ability to form hydrogen bridges. If the coal structure
8 held together by hydrogen bridges, then substance which itself can form
ogen bridges would be expected to solvate the coal. Tetralin lacke this
Droperty of forming hydrogen bridges, and so ig less effective then ¢-oyclo-
i8xylphenol. If compounds capable of forming hydrogen bridges ars, per 8¢,

2004 golventa for coal, one might expect the cresol would behave as a good
lvent. Experiments BK-$6 and BK-97 show, howsver, that cresol is a very
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ineffective solvent for coal.
ily expleined on the basis that
fragments of dissociated coal.
group, is guperior Lo cresol,
donor. That it, indeed, d4oes

verted to naphthalene. Further subs
for good liquefaction is
these experiments,
nent G-71 zre particularly
Solvent vithout hydrogen (of. BK-99,
faction in the presence of hydrogen.
cistion of the ccal, and the
the dissociated fraguents.

periments is in marked contras

interesting.

cept that increasing

Tte inferiority can, howevsr, be asatisfacte
st pas no hydrogen avallable 1o saturate
Tetralin, which lacks a2 hydrogen-bonding

probably because it cen function as a hydrogen

this has been convinecingly demonstrated by itk
fact that spont 8 percent of the betralin used in expsriments G-T4 was

! tazntistion of the necessity of hydrogen

found i the experiments 1i

high—presﬂur‘e_hydrdgen was used.

table
The hydroxyl group alds in the dis
high-pregsure hydrogen saturs
The effect of catalysis in the hydrogenatlon ‘g
t to that in the sclvation experiments. T
periments BK-92, (B-65, end GE-66 were run under identicsl conditions, ex :
quentities of smmenium chlorlcs w '

. Fromac
 grogenation i
“Forces of Ahe
effoctive ve!
i gh-pressur
‘gissoclating
“gaturate the

1

sted in table 29, In
The results of expér
Though crescl 1s & very ineffectiv
28), it produces excellent 1iGk

it

o differa
Zeg -

% .
cases of te
the greater

tes snd stabil:

are usced, The Indre
'n.z',:
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ammonivm chloride resulied in increased liguefecticn and {ncreased hydro o
consuzption. Thé effsct of tin gulfide is illustrated DY compariscn of 2 T
G-67 with GB-66, In the foxmer case, no tin sulfide was used, whereas iz cloheX;
the laiter the prescnce of 1 percent tin sulfide incroased liguefaction pitate o
apowt 12 percent. - ' _ S ‘ C Lt 5 LC
TARTE 29. - Hydrogenation experinents &t 400° G, and 1,000 p.s.i, sithout hi,
A ~initial hydrogen presonre y
: . - o J
R i i 'i . Retio, ! Percent dique . golvation
~ Run | PercenthercentlTime, ivehicle effect in
No. § ~ YVehicle ses | ML) \hours | coal :
F-3% |Tetralin 1,6 1 C.55 1 1 1 1. o 5e d
G-67 |o-oyclonexylphenol 0,0 | ©055¢ 1 | 1 cellent 1
BK-92 | o-cyclohexylphenol 1.0 0.0 1 ﬁ 1
@-65 |o-cyclohexylphencl 1.0 0.11 | 1 1 6.
GB-66 !o—cyolohe‘xylphenol 1.0 0.55 1 "1 oxygen e
G-69 |p-cyclohsexyiphencl 1,0 0.55 1 1 S
:' G-T5 “{_)Gal hydrogenetion tar | : R 1. A
A Ty acigal/ 1 1.0 0.55 1 | 1 from bum
: 5-82  |pesting 0312/ 3.0. 0 055 ] 1 1 SO
i G-77 {Petroleum ether, €x- ‘ | ' R Co 8:
! i ol12 Lo 1.0 | 0551 1 Lo 85.1"
L c-78 |Seme as =77 1.0 o055 1oLl gl Identifi
: G-71 ({U.B.F. cresol b X 0.55 1 E 1 91.7 T BAC
' BE-105{1, 2, 3, 4,~tetrahydro- o b o fete
| . 5-hyaroxynaphtialene 1,61 0,55 4 1 I - 86.0 e Or§
L/ Tze tar acid fraction fromw e ligat oll from the hydrogenation of coal: If‘ent fo
‘ was separated and the fracticn’b.ps '200-290°, used as vehicle. .include
2/ A typieal pasting oil from 2 coal-hydrogenation plant. e QORI .
,31/ A pe‘troleum'ethér' extract of the ebove. - ‘ the 1‘111
" ~ - T . -chtaine
1792
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. From a consideration &f the-datae, it is: apperent that in the coal-hy-
Qrogenation.proqess the coal structure is held together. by ‘associative
roes of the hydrOgen-bonding type;. énd that hydrogan-bonding solvents are
”efféctive vchicles for coal hydrogan tion reactions.  In the absence of
gh-pressure hydrogpn, the solvent molecitle must be capable of not only
"sscciating the coal, but 1t must also serve as a source of hydrogen to
saturate the dissociated fragments of the COql structure. :

A“Some o? the eviaence thet suggestu tnat the coal—liquefaction process
involves the breaking of hydrogen bonas in the coal is listed below,

l., The magnitude of the ddfference in liquefuction results when the
WO diiferent methods of working up the bomb contents are used in the
cases of tetralln and o-cyclohexylphenol ag, vehicles. This résults from
the greater quantity of materiol precipitated upom: dilution with benzene of
the ccal solution in c-cyelohexylphenol, as- compgred to the Precipitcte
btained when the coal in tetralin solution'is.diluted.with benzene.

. 2. The precipitate obtalned bJ dilution with benzene of the coal in
G cyclohexylbhcnol has o higher oxygen ccntent than the corresponding pre-
ipitate cbtained, frcm tbt“alin. o e . . o

3. Catalysts do not imbrovc the liquefacticn mhen oolventa are used
Withcut high—pressura hydrogen.

s by Increa31ng the venlcls-to—coal ratio increasas the liquefaction in
solvation experiments, wheress undér certaln conditions the increase has no
efzect in nydrOganation expcrim&nts.

-5. U. 8. P. cresol per gc 1g a poor solvent for coal,. but nroduces eX~
cellent liquefaction in the presence of high-pressure hydrogen. ' :

€. The concomitance of ligusfaction dnd oxygen elimination suggusts
Oxygzn ig involved in the linking of the coal polymbr..‘

*,?, C&techol hag been shown t6 ‘produce -low moleculer weight. frugments
,humic acid by the simple procesarof solution.

‘8. Solutions of co@l in o-oyclohexylphunol are very stdble &nd cen be

.

'—-Organization of the personnel and erection Lnd standardizuuicn of eguip-
ent for the nrecisiqn distiliation Jeboratory.were completed. The equipment
eludes s 3-inch by 2C-foot, stainléss-steel, Foster-Whweler distillation

lutm with btcdmgn packing and g @5- gallon b01ler. This is to be used for
the initial distilletion of synthetic liquid-fuel oils. The fractions
ht&:.ned. by the use of this still will be- subjected to "tjpe-°eparﬂtions"




