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Table I(B)18 Catalysts far Coal Hydrogenation'....:




'rhe catalyst employed in tho Bergius ‘progess at the Naval Fuel Depot was

7ZaCY

: e!purpose.‘ -
. I mTRODUCT N

,0,:-but- owing to; difﬂculties in:supply,--this. investigation for -finding
‘&8s t.a le catalyst composed . of " ‘cheaper substitute materials was undertaken,
This project wae scarted in 1940 and completed in 191.3.

. DETAILED DESCRIPTION

. A.‘

G Hnteriala Uued

S Coal an coal from tho Agochi district., Korea, was ground to
powdeT of 60. mesh, and ahmlod the following compoaition- :

Wator............'.......15.5$
ASR.cendecacosedosanena t Bu26

I 2 Rt ST s X

FeOureiesrernnsarnnians 32.7%

Hevredisinavennoaasnone

Secetececescscacsoscens
Hecesonoooronaacoonanne

ABB.eceeaecennconcancas

‘c.o.aoaocoooocol-o--onc.éa 23$

7.35%
ol73%
1.56%
9.49%

2, - The tar, used to make the paste, mas shac tmgtion of de~

phenola od low temperature tar boilling froa 270

to 320°.

The dephe-

nolated tar was prepared dy washing with 10% caustic aoda solution.

d?f,....................................................1.037

BONZONO INBOLasererosesstosccnrocsesosososocstsosannoens

Coaposition

1.7%

c..,.................i.......................;....;..... 86.75%

8....-.0‘0'.!0"0.000COO.Q.C.I'OODOOCOI‘.0.00.'0.0.‘.!.0

'.‘l..'.‘.l.l.l‘...'l.l.l..l‘l"l.l‘.l00000‘0.0000‘00000.
.

8...lO‘l'C.....0l'...l'...c..li.l......t....l....il.'o.l

- m!\.(‘C“Q.‘l..lkl..l((.‘!(‘-k.-ll(!..(k(lllll.llll‘.k

.. m-nu-uon ‘hn

-4,;.,.(90°).. -

90’270 SEIANPLILINDIIINIINIIINRIROIIIIINIINILIEIINIOOIEIIGIOOIINITOTS

8.55%

"0.85%

0.17%

L0.1%

L2

m-m ill.!..’l..!.l00000000.‘0...oo.tooooocon‘coloboo. 11 1‘
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Cef.alzst ATl'ie;;:r.o;J,‘lfow‘iﬁ_g_ 1tal
e 20C1p.3820, .
b f‘..;juoo3, Nahoo uoo'3 with C; ‘H
o SH(C,0;) 5+ 3020, Sn(CZO‘uJHgO,
4, Sn(cznzoz),,.zazo. . SnClz.2H20, Sncll,,
(6. Bntoygiys002),, R
3 2 ’Nazﬂool'/SnClL(l. : 1), _ nooys:m.g(L
-3 v:_FaZO3, 33(6204)2.2320, Fez(0204)3.252 ..
-h.. ,rez(czo,.)yzazomn,,o:tuo 1), 20(0204)2.2320/m401(10 1).
. :.,.A_[re(so,.). 1'92(501,)3. FoSy R ST LSRR IR EL R
d. Pex04/S(4 1), Fo203/S(10 R hzoysn(OB)é(loo . 1)‘.. ‘
k. Fo Stearate Soap/Sn(OH)z (100 l)., h203/8/8n(05)z(100. ‘e
EUS T : . , .
1, ,m(cao‘)z.sazo. a:(cznaoz)z.anzo. m(czx3o3)2.3nzo/xn,.01
~ (10:1), . o
a.  Pd(CaH,05),.3H 0, Pb(c23302)2.3820/rm,,cl(10 : 1),
The catalysts were ropared rm the nocnnio ohlondo or nitrate b;

preocipitation and of . the. components, :  They wou dried at 110°C
and powdered, . ’ ‘

B.  Appeyatus )
A ocast iron oyundrlul autoolave of 2.L litres upnony was und. It was

oquipped with a thermometer and nmancmeter, snd was heated externslly dy
eleotric resistance, and -ouncod to rotate nor&mt‘ny.

0-'Mm

“A paste was made by nlxiu ol and cosl’ S.n the nuht nuo ‘of 1 T 1.

In“cach experinent. 150gas of" ‘tha nlh wnd %, 5gas of t
tested were put into the autoclave, and hydrogen :
oylinder, to produce 100 a phu-u of puum u

wab heated at a rate of 29¢ £0-ths -

this temperature for one hm m ) ohangss in pro

‘tion were observed. at intervals. of: five minutes,. : When' the: :ueuon uas

finished, the volume and the deasity of the gas: u,m
sured and the chealcal compositioas of tae g9, iqud

und mom

L ncut nOre MMl



The.'simple:ca

] talgstaryichich .gave.-the ‘best.
. Sn{oR)pr and: SatBR) port it EaTe the heet

- The mixed:catalyst gﬁoh may be recommended. in any »’r,e'specb.. wag Feg03 : S
- 8n(0HY2(100, 517" ¢ 1)« This catalyst was_suitable for commerclial useage and
was better than ZnCl2,2H20, previously used commercially-due to 'a higher yleld
- ‘of tar.and-no-corrosion-diffioculties,  The cost:of this mixed catalyst is ’
- “slightly higher. than" ZnCl2.,2H20 ‘dus to tin content. .It was prepared by mixing
- commercial grade:ferric oxide-{prepared by prdécipitation of Fe(0H); and subse-
. 'quent.oaléining) ;. .commercial grade sulphur-and Sn(OH)z in the weight ratio of

©.7100:°3.17.¢ .1, . The Sn{OH)2 was prepared by preoipitation from a 1N solution

‘02.SnCly. with 10% , Bnd drying.in an oven at 110°C,  This catalyst was used
" at the:Fushun S.M[R. cosl hydrogenation  plant on the basis of these experiments
‘and n@is:ac;’ory esults were obtaimed, .- o o R : -
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