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L maaa spectral method (Fig. L2} has heen Aeveloped for snalyzing persf-
fin-naphthene Practiony of groocllos obtalned from coal hydrogenation. BY
this technlque, cyclopentanes and cyelohexanes with slngle and with multiple
alkyl side chalns can be dlstlnguiched from anch other and from pareffins,
pa Feb, the method is nob easlly pxterded to Oy ard higher hydrocarhons be-
caune of the goprclty of relerence sompounde . Howover, appreciable aoncen-
tratiome of & Cg {(wydrindsne) end = C10 disyelle compound {me thylhydrindanse,
decalln, or & terpane) have been 1dentified in vapor-phase gasoline, The
regults of this aralysis are lncorporsted in tablea 19 and 19 {ase Compoeltion
of Gesclipe Obtained from foal).

Gaaification of Ceal iy the Vortez Reactor

gaaification of pulverlzed coal with oxygen and shesm WAy e used for the
productlion of pynthesis gas {carben menoxids plwe hydrogen) for the Filacher-
Tropach process O of hydrogen for the hydrogenation of coal, Thip proceds
hea been atndled In B vortex reactor to galm an 1nsight irte the operating
yarisbles and the performaAnce chrracterisgtica of such & syotem and ap & IL2ALA
of predicting the oplimm conditicna for adlaketlc gaslfication of coal.
The constructlen of ths renctor and the flow diagranm of tre unit havs baenl
phown in the 1949 Annual Report (Buresn of Miney Report of Inmvestigmtlone
4651); & diegremmatlc Sketch of the coal feeder (fig. L3} ehowa the path of
tha coal 1nto the reactar, &b wall as the oxygen outlet that permitted intro-
duction into the reactlon zone of part of the oxygen with the ccal, The vors
tex roactor hmd a dlamster of 2 fest, and its depth was varjed from Z ta 36
inches. The unit wag prehested to 2,0000 F, with & wlxture of nstural gme,
nir, steam, and oxyged. After the reactlon bemperabirse Wil ~eached, the A9
and gir wera shut off, and soal wag admitted at the rate of 100 pounds psr
heur. Oxygen and steam were prehsateé to 1 , 3009 F. and mdded in such smounts
that the oxygen:coal ratlo ranged from 7 to L1 cuble feet per pound, whils
the ratio of atosm 1o coal was maintalncd st 0.5 pound per polnd .

By Introducing pome of *ha cx7gen with the coal {lustead of introducing
a1l of it “hrough the jangential slcta of the remotor), the prediacticu of
ayntheals gas was snoresged conslderadly under otnerwige egiuel corditlons.
Tnerssaing the pIygen coal ratio resulted in higher reectlon tomperaturee .
Bacause the unlt waa not o adigbatlc reschor, meore heat waa lopt at the
higher temperaturses by rediatlon and canvectlon; such losses cAL be reduced
subatentially in larger instelletions. The gesificatlen reactlion,
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did not negin antil meab of the ozygen had been ronpumad. Steam end oxygsn
elsc reacted with the volatile matier dlatilled Prem the coml; but the smeourt of
rarton menoxide and bydrogen produced In this MEOLET WES amall, so that re-
slduanl char {after devolatilizatlomn of the coal) wag ‘the prinelpal Bource o
pymthezia gas. The rate of gaalficatlion of cosl was epprofimately of flrst
order with regpect to the amount of carbon svailable, gt least up Lo =pace
valocilles of 33 povnds nf coal per ctble foobt of prepctor oples per lour. By
chenging the depth of the vertex reactor, the space veloclty of lhe ool vaa
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in effect varied without changing its rate of flow. Evaluatlon of the data,
obtained over a range of radial and space velocitles as well as reaction
temperatures, showed that the rate of gasification was diffusion-controlled
above about 2,200° F.

As the radlal veloclty at a glven space veloclty Increases wlth the
diemeter of the vortex, higher conversion is attainable with reactors of
larger dlameter when diffusion is rate-controlling. For example, complete
gasification of the avallable carbon appears to be possible at sufficiently
high temperatures in an adisbatic vortex reactor of 8-foot diameter over a
wide range of space velocltles of coal. Using empirical rate data, methods
were developed for predicting the performsnce of such adiabatlc reactors,
and a ratio of 7 to 7.5 cublc feet of oxygen per pound of coal appeared to be
most economical for the production of synthesis gas. For this optimum ratlo,
34,1 pounds of coal and 247 cubic feet (S.T.P.) of oxygen are needed to pro-
duce 1,000 cublc feet (S.T.P.) of carbon monoxide plus hydrogen.

Technical Publications

A book by Storch, Golumbic, and Anderson on the Fischer-Tropsch and
Related Syntheses has been published by John Wiley & Sons, Inc., and contains
an exhaustive and critical review of the large number of reports and documents
pertaining to this subject. In addition, much information on thermodynamics
and on heterogensoug catalysis is Included.

A Bibliography of Pressure Hydrogenation (of coal) has been completed.
Parts I and II, covering literature and patents, respesctively, have appeared
as Bureau of Mines Bulletin 485; part III, comprising the indexes, will be
published in the near future. A two-part Bibliography of Fischer-Tropsch and
Related Processes, containing about 6,000 amotated references, 1s being com-
pleted; the literature section i1s to be printed soon, and the patent review
1s being assembled and typed.

Revliews on the current status of fluid dynamics, of the oxo synthesils,
and of Bureau of Mines work on synthetic liquld fuels have been presented in
various Journals, and translations of foreign documents concerning the Fischer-
Tropsch syntheslis have been made avallable as information circulars of the
Bureau of Mines. About 1,000 coples of each issue of Synthetic Liquid Fuels
Abstracts, a bimonthly publication, were sent to the malling list. However,
curtailed appropriations have campelled at least temporary suspenslon of
this service,.
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Figure 43, - Cool feeder For vortex qasifier.
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