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BIBLIDGRAPHY OF PROCESSES FOR REMOVING HYDROGEM
SULFIDE FROM INDUSTRIAL GASES

January 1950-December 19571
by

. Z ' 3
Eldnc}' K:Ifﬂ“-jr ani Lmng-iscng Fcn-—r"r

SUMMARY AMD INTRODUCTYON

The teaction of coal, eoil, or natural gas with air and oxygen andfor
gteam yields a gas contalning varying amcunts of Impuritfes, Depending on the
taw material and the end use of the product, these imporicries fnclude solids,
sech as dust or slag, mmd gases, such as hydrogen sulfide, carbom diownide, and
nltropen,

Coasiderable effort has been expended in developing and cperating purifi-
catfon syatemg, and the literature ig replete with equipment dats and ocperarcing
results, The research problema, the design, and the operation of the various
gystems have been the subjects of patest applicationmas, journal articles, and
textbooks,

The Bureasw of Mines is developiag processes using synthasis gas from coal
for preducing liquid and gaseous fuels, Removal of sulfur compounds from the
gz 15 an Integral part of rhe program; consequently, the literature has been
geayched to fecilitate the Bureau's worl, Thiz Teport i3 a compilation of
references, with abstracts of the information dealing with epna phase of the
fubject, It 15 concerned with removal of hydrogen sulfide gas from a pas
Strean and covers the literarure frew Japuary 1, 1930, through December 1957
Bld should be helpful to other investipgators,

ACFENOITLETIGMENT S

The suthors wish to acknowledge the gutdence of Br, L. L. Hirst, chiof,
Bramch of- Coal Gasifieation, and the assistance of the mewbera of the Process
Econgmics Evaluatfom St=ff of the Branch of Coal Gosificatian during the
Preparation of tha biblicgraphy,

Chentcal Abstracts, published by the American Chemical Soclety, was used
Bitenaively as z spurce for the {nfermation in thia biblicgraphy.

e

Y York enm manuscript cempleted September 1957,

4/ Supervisery chemical sngineer, Bureau of Mines, ¥. 5, Department of the
Inmterior, Morgantewn, W. Ya,

3 Formerly chemical engineer, Burean of Mines, U, 8. Department of Lhe
Interior, Morgantown, W, Ya.; present address, Department of GChemicazl
Engineering, ¥anszas State College, Mamhattan, Xans,




LITERATURE ABSTRACTSS/

&

1. ATCHESON, M., AND COHN, A, A.
Operating Glycol-Amine Gas-Treating
Plants, World 11, vol, 135, No.
5, 1952, pp. 257-300; Chem, Abyu,,
vol, 47, 1353, p. 28e.

Corresion was the principal problem
in removing HpS andé €Oy in glycel-
emine gas-treatling plants. Orher
problems were reduction of ecentacter
capacity due to aceummlation of corro-
sien products and to decerieration
and Iose of seluriom,

2. AIDAS, F. G, A Cootimuous DTy
Proceas for the Removal of Rydrogen
Aulfide Frowm Industrial Gases,

Coke and Gas, wol, 13, L9531, pp.
226=234; Chem, Aba,, wol, 46,
1932, p, 116381,

Tha catalykic reactiom,
2H,5 + 502 = 30 + 35, 1=
emplayed to remove HpS at 60-50° C,
Alimine iz wsed as = cakalyst.

B

3, BABIN, E. F., AMD FLYUSIN, V. G,
{Desulfurization Reactions Gata-
lvzed by HF.} Jour, Appl. Chex.,
{U.5,5.8.), vol, 29, 1935, Tp.
¥53=-738; Chem, 4bs_., wol, 31,
1457, p. 61311,

Catalytic desulfurization process
using hydsegen flworide,

4, BA4HR, J, {Gas Beselfurlzstice by
Anwmoniz Wash and Comversion of Ey-
drogen Sulfide to Sulfur or Amme-
nium Salfate.) Breonatoff-Cher,,
vol, 36, 1933, p. 129; Chem, Aba.,
wol, 50, 1956, p. 5Z73a.

Fepronia waash was used for purifying
a fgs stream, Through a short contact
rime, Hy8 snd a small mmount ef Ghp
were removed.

5, PBENHEIT, B. B, Possible Emprove-
menta in Oxide-Purification Prac-
tice, Gas Times, wol, 72, 1852,
pp. 285-286, 291-283; Chem., Abs.,
vol. &7, 1933, p. 1357k,

Current processes for remeving HZS
from gas.,

6., BLOEM, C. L., AND CHAPIK, W. F.
Purificarion and Dehydration of
Gases, World Ofl, wvol. 130, Mo, 7,
1950, pp. 253-2356, 258, 260, 262,

Pse of glycoleamine selstionsz in
removing HoeS and 1,0,

7. BOERM, J. &. Conditioning of
Katurel Gas, Mech, Eng., vel. 74,
1952, pp. 563-567; Chem, Aba,, wvol.
46, 1952, p. F736yg.

Hg%5 1z abgorbed with an amine base;
usudlly monosthanelamine,

8. BRAMSLEV, E. (The Principlea of
Dry Purificatleon of Gzses,) Compt.
rend. 6%th Cemg, ind, gaz,, 1%32,
PP, 351-601; discussion, pp. BE1-
606; Chem, Abs., wvol, 43, 1934,

p. 3663z,

Eegults of kircetic studles of Hg3
sbEorprien on varigus solids contain—
ing irem ouide,

g. . {Research oo the Princi-
ples nf Doy Purification of Gas.
1T, The Simultaneocus Beaction of
Feo03 With HgS and 0,.,) Compt,
rend. 718 econg, Ind, gasg,, Paria,

4} Titles in paremtheses are translations frem Ehe languzge in which the

item waa published,
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gl el s

19534, pp. 552-56l; discusalon,
1555, pp. 563-565; Chem, Abs.,
vol. 50, 1956, p. 1235lb.

fests were made in lakoratory appa-
ratus in which abscrpricn of B25 and
f was determined by pressure drop and
residual-gas analysis,

ERAMSLEV, £, Soume Applications
of Chemical Xinerics on Problems
ip the Gas Indwatry, oOth Interaat,
Gas Conf,, New York, IGU/L5-55, 17
pp. (in English); Chem, Abs., val.
30, 1936, p. 10377¢,

10,

Rate of HaB abgorpticn {s deter-
mined by diffusion through surface
layer,

j1. BRAKDT, R. {Intensificatien of
Dry Purification of Gas.}) Gas-u.
Wasserfach, wol, 922, 1931, ?p.
321-126; Chem, Abs., vol. 46, 1952,
F. 2267%,

REesults of {nvestigation have shoun
that capacity of dry purifier for HpS
and nthers cen be ipcreased 2-3 tiwes
by use of screeped Lumass of 1-2 am.
12, PBROMMER, H., AND EXHR, W. (The
Puerox Plant for Removal of Rydrogen
Sulfide From Couke-Cven Gas.)

Stahl u, Elsem, wval. 76, 1556, @p.
A02=406; Chem. &bz,, vol, 50,
1356, g, 173834,

Washing process 1s used for com-
plete remaval of sulfur, GCost is
disecuszed,

13, BRUCKRER, K. (Yodern Practices
in fas Puerificaticn and Hydrocarhon
Recovery,} Gas, Wzzser, Warme;
val, 9, 1853, pp. 203-211; Chem.
Abs., vel, 50, 1956, p, 5274k,

4 modern WHy scrubber =ad dry
Purifier are uscd to remove HoS.

5.

€
14, CAMPBELL, J. k., AND SKILLING,
W, J. Absocrption of Hydrogen Sul-

fide by Peat in the Presence of
Ammoniz, Jour, Scc, Chem, Ind.
(Lendon), vol, 63, 1950, pp. 133-
160; Chem. Abs,; vol. 44, 1950,
p. 96537d.

Factors that affect absorption of
H;S by peat from gases containing NHj
were inmvestigated, Efficlency of
cperstion and mechdnism of reaction
fnvolved were determined,

CR4AXFORD, 3, R., PCOLL, A., AND
WALKER, W. J, §. Recovery af Sul-
fur Frowm Flue Gas by the Use of
Aomonia, Jour, Inst, Fuel, vol,
25, 1952, pp. 13-14; Chem, Abs.,
val, &6, 1952, p. 2267d.

Deecribes practices ualng NH3 to
recover sulfur from flue gases.
16, CROTOGING, B, ({(Recent Experi-
epnces in the Waste-Water Trestment
of Coal-Hydrogenation Plant.) Vom
Wasser, vol, 17, 1949, pp. 49-61;
Chem. &bs,, vol, 44, 1930, p.
20891,

Discusses various purificaticn
rrocesses, Lncluding that of Hz3.
17, CROUZET, JF. {an Evsluation of
Purifying Materialg,) Compt. rend.
cong. ind, gaz., Eyon, wol. 66,
1549, pp. 508-528; Chem, Abs., vol,
46, 1952, p. 6808h.

Compares effectiveness of varicua
{iron oxide mixtures to absorb Has.
18, CULBERTSON, L., AMD COWERORS,

J, 5, How to Bid Netural Bas of
Ondesirable Sulfur Compounds, 011
Gas Jour., wel, 51, Mo, 14, 1952,
pp. E14-115; Chem. Abs,, vol. 486,
1952, p. 10586bL.



4_'\-\.

Briefly reoviews methods for remov-
ing Hy5 and CQy from gas., They i=-
clurde the Kz0H, irom omide, MazCly,
J-stzge phenclate, phosphate gas,
and zquesccs amine treatment,

D
19, BDBAVIES, E, ., AND HaRTMANN,
H. ¥. The Use of Pyrite Cinders

in Town-Gas Purlficatiom, Kat.
Gas Bull., Australlz, vol, 2,
Ne. 1%, 1955, pp. 8-15; Chem,
Abs., wol, 49, 1953, p, 11261f,

Hy§ absorption capacity of mix-
tures of pyrite cindera and a natural
iton oxide from Mowa Mowa (Vietoria)
were teated for gas purification,
finders from cyeclomes weore most
satisfactory,

20, NIROH, T, E. Wew Process Washes
Goke~Oven Gas With Waste Pickle
Lfcuor, Iron Age, vol, 173, Ko,
12, 1955; pp, 91-83; Chem. Abs.,
vol, 49, 1935, p, V33&L.

lew process using waste pickle
liguar for removing HpS5 and other
zcid gases, Pare (NHi)o B0y cryseals,
Fe((d); and ferric eyanides sre re-
covered from solution after a &=
sbage treatment., Hy504 or sulfur iz
racovered In another step.

2L, ©DOUCE, WILLIAM C,, AMD WORD, J,
A Good Waste-Disposal Program
Makes Senae - and Profits, 011
Gas Jour,, vol, 31, Mo, 18, 189532,
pF. 104, 103-104; Chem, Aba,, wvaol,
46, 1952, p. 11524a,

Brief survey, Lneludiog Bo§
removal |
22, DRABKIN, A, E. ({(The Purificatien
of Gases by Removal of Hydrogen
fulflde With Amina Aleche] Solu-
tion,} Trudy Veesoyez, Nauck,-
Izsledevatel, Inst, Pererabotke

Slanksev, Mo, 2, 15%54, pp. 207-215,
Referat, Zhur,, Fhim. Abe. Ko,
26566, 19563 Chem, Abs,, wol, 32,
1938, . 23D8c,

Wet proceas using smino alcohol
solution to remove hydrogen sulfide,

E

23, ERMOLEWED, ¥, F., AND OTHERS.
(Desulfurization aof Petroleun
Fraction by Vapour-Phase Ireating
With Active Ulaya.} Uchenye
Zepleki Belorwso, Gsudarst. Uniw,
im, V. I. Lenina, Ser. Fhim,, wal,
24, 1955, pp, 77-93; Chem. Abs,,
vel, 51, 1837, p, 6132e,

Beatornitic and kaclinitic clays,
bauxite and apatite {partiecle size,
1.25-2,5 mm.) wers used as desulfur-
tzing agents at 3007-4007 F.

2%, EYMARM, €. (Removal of Ammonia
and Iydropgen SulFide From Gases by
Water or Awmmenia Liguor,} | Gaa-u,
Wasasrfack, wol, 30, 1949, pp,
505-512, 534-538, 368-570, 577-52L;
Chem, &bs,., vol, &%, 1950, p,
2203k,

Addirional data om H23 ebsorptien
bty #,0 end FH3 and rate af ahsorptlon.
Ozes gdmele experiment,

L]

25, TFEAGAN, R. A., LOWLER, H. L.,

AND RAMMES, M, H, Uperating Experi-
ences With Amine Units £or Hydroged
8ulfide Removel, Petrol, Eng., vok
27, Mo, 11; 1955, pp. C48-50; Cher.

Abs., vol. 49, 1955, p. 164041,

Corraslom, ope of wmost serious
problens, can he reduced by maintaln-
ing 2 low sclution concentration,
avolding bhigh rebofler temperalures;
anil using alipstresm fllters.




| Scrubbing,
itabfc For natural zas.

%, FORCH, J, H. (Extracted Blue
Barth as = Filling for Gas Purl-
fiers.,) Chem, Weekblad, vol, 45,
1932, pp, §3-90; Chem, Abs., wvel.
46, 1832, p. 63631,

Extracted blue earth made from ex-
hausted iron oxids cam be used far
purlfiers,

27, PRAZIER, H., D,, AND XOHL, A. L.
Selective Abzorption of Hydrogen
gulfide Prom Gas Streams, Tnd,
fng, Chem,, wol. 42, 1850, pp,
2988-2292; Chem, Abs., wvol, 43,
1551, p. 8311,

Besults of imvestigarion at labo-
ratory and pliot-plant level have Lo-
dicaied thet methyldiethanclamizne
splutions have high zelectiviry for
removing Hy8 [rom gases comtainiag
COs.

. FREITAG, R, {(Purificatiom of
Gas by the Glycol-Amine Process.}
Kewe Deliwa Ztschrs,, 1551, p. 3%
Chen, Zentralb., 1951, T, p. 3285;
Clem, Abs., wol, 48, 1934, p.
96521,

Scrubbing solution comtailans 10-30
percent Et¥Hp, 45-85 percent echylene
Elycol, znd 5-23 percent water, HiS,
005, and water vapor are removed al-
moat completely by counbercurrent
Process is aspecially

2%, FUIDMURA, K., AND EKAWASEMIL, A,

{Desulfurization of Carben Dioxlde
by Ammonium Blsulfite Sclutiom,)
Jowr. Chem. Soc., Japap, Ind.
Chem. Sec., val. 52, 1949, pp.
5-7: . Chem, Abs., wal, 43, 18531,

F. 1737g,

Ajueous WH HSO03 solutieon was ew-

- Ployed to absorh H.8 selectively frem

. & impure OOy g=s. With countercus-
"L packed columa, HoS content was

341 0 -7 -2

N

deereased from 2 Eo 0,01-0.001 grain
per cublc meter under certain experi-
osntal conditions,

a
3. GERBER, M, f., IEODOROVICH, ¥. P,
BRODSSEAYA, M. 1., AND IPAT'EV,
¥. V. (Determinetion oi the {ual-
ity of Sodium Thivarsenate Solu-
tions.) Zhur. Priklad, Fhin., vol.
26, 1953, pp. 657-660; Chem. Ab=s.,
val, %8, 19%&, p. ¢l0Ce.

Method of determining quality of
HazHAs840 solution used for Has
serulbbing,

31. GOL'DINOV, L, L. {(Purifying
Gases of Sulfur by Uaing Waste
Products Frem Aceiylene Manufac-
ture.} Gasovaya Prom., vel, 4
18546, po. 11-12; Chem. aba,, wvel.
50, 1936, p. 13048h,

Faw producer gas comtaining HzS
znd £0; ia cocled and scrubbed with
a sarurated aquects solution of
Ca{0) 5. Some COz is alse removed
from the feed gas.

32, GRAFF, B, A, Sulfur-Becovery
Practlces in the 011 Endustry.
Petrel. Eng., vol. 23, No. 4,
1953, pp. Ci9-24; Chem, Abs_, wval.
47, 1953, 2. ¥ibig.

sbsorption process is ssed ro sep-
srete Hp5 from natural gas, Liquid
crganic sulfur compounds are frans-
formed imte Hj® catalytically, Hz&
iz then partly oxidized to separate
gulfur, Glaus process for cxidation
fa described.
%3, GREGOR, M., GARO, J., AMD PLEEO,
E. (The Problem of Desulfuration
of Waste Gas Iin a Vizcose Plant by
Ferric Abaorbenta,} Chem, Prumysl,
vol, 3, 1955, pp. 159-162; Chem,
Abs,, wol. 50, 19536, p. 3/56i,



Experiments with 2 abaarption ays-
tems were made: (L) A suspension of
FepQy hydrate prepared by atkalizizg
& FeCly solution by soda; {2) a eoi-
laidal saluficn sf FPressian blue,
Maxirum absorption of HoS was 96
percenkt,

34, CUUNTERMANN, W. ({Hydrogen Salflde
sthsorpifon sad Sulfur Recovery From
Narural Carben Biozlde Gases.)
Gas-u. Waaserfach, wol, 97V, 1936,
pp. 855-899; Chem, Abs., wol., 51,
1957, p. 4663h.

COn gra containing about 2 percent
HsS by volume is mixed with about
twice as much =ir and passed through
prepared irom oxide purifying mate-
rizsls in trays, €0z not recovetred,

E
35, HAMMER, €. G. B, Catalyiic Re-
woval of Cxygen From Sour Gracked

Gases, Proe, 3d World Petrol.

Comgz,, vol, 6, 1951, pp. &83-481;

Chew, Abs., vol. 4B, 19534, p.

G653a.

Alkeli consumption and life of
solutieon depended primarily on Of
content of gzs in pilet-scale desul-
furization of & Swedish shale gas
(®73 20 and Qp L percent} by absorp-
tign with an alkaline amino acid
soplullon,

36, HENRY, M. 5., AND GRENHERT, M.
How to Analyze Blethanalemine 50-
lutions, Porrol, Refiner, wal, 34,
No. &, 1955, pp, 177-181; Chem,
sbs., vol, 49, 1953, p. 112654,

By mezns of synthetic mixturea, it
was illustrated that the methods used
for determining orpanlc acids and
other acidic comstituente in dietha-
polamine for removing HpS from re-
finery streams give reliable resules,

37. HOLLINGS, H, Progress In Gas
Purification, Inst. Gas Eng.;
Copyright Pub, 407, 195Z, Gas
World, vol. 135, 1932, pp. 585-389,
59%, §94-6%8; Gms Joar., vel. Z70,
pp. B98=-700.

Current redearch =nd development
ol processcs Sor vemaining Wo3 gas
from manufackured gzses,

3%, HOPTOK, &, V., AND HUEBAED, W. 3,
A Beview pf Some Carbomizablon
Problems = TIE. Gas Purificariom,
Gas World, wol, 132, 1%30, pp. 76-
g0; Shem, Abs., vol, &4i, B3E0,
pP. B618c.

Methods for removing M,S ard other
impurities,

4%, HUGHES, E. €., STINE, H, M., AND
FARIS, R. B. Hydrodesulfurization
of Heavy Perroletm QiLls, Imd, Exg,
Chem,, vol, 62, 1950, pp. 1879-
1832; Chem. Abs,, wol. &3, 1951,

p. 337,

Mild desulfurizatiom using a cobalk
oxide - molybdenum cxide - aluminum
pxide catalys:t is employed Lo fres
heavy petrolesm oils from sulfur,

I
40, IVARQVSXEILIE, ¥, P., DUNTISOVA,
V. A,, AND SEMENOVA, T. A, (Uril-
{zation of the Alumina-Production
Bv-Product, Red Mud, in the Removal
of H;5 Promw Gas,) FKhim. From,,
1455, pp. 218-222; Caem, Abs,, wvol.
30, 1936, p. 5421,

Elimination of H3S from gas by red
mid ig mot due tc formation of Fef but
to dircet oxidation of HpS with O,
mud acting as a catalyst. A method
af regenerating rec mud s suggested.
No wood shavings are uszed with mud,

e ——— g b T T e T g
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41, EASTENS, M, L,, BARBACLOUGH, R
Cranides From the Coke Oven., TIn
Eng., Caem,, wol, 43, Ko, O,
September 1%51, pp. 1832-1392:
Chem. Aba., wal_ &6, 1952, p,
1233h.

a

Operation of a plact to remove
hydrogen cyanide and hydrogen sulfide
from coke-gven gas,

42, FELEMPT, W., AND HGCE, G.
{Reeoval of Hof From Coke-Oven Gas
by a Pragsure-Recirculating Method.)
Gluckauf, wol. 91, Auguat 1953,
pp. 215-220; Chem, Abs., wvol, 50,

1936, p. 4737z,

An Haf washer {where M35 iz removed
by 4 to & percent Ny ligquor} iz used,

43, KOHL, A. L. Selective Hydrogen
Sulfide Abgcipiion - 4 Review of
fvailable Procesges, Petrol.
Processing, wol, &, 1951, pp,
26-31; Chem. &bs., wol. 45, E951,
p. 2603z,

The Fep0s; dry box, Fe(UH)3-NazCOq
snd thylox processes give esieatfally
tomplete selectivity of HyS from gases
tontaining COr., Other processes zrs
partly selective.

44, ROHL, A, L., AND BLOHM, C. L.
Teehnical Aspects of Glycol-amine
Gaz Treating, Petrol, Engz., wvol.

22c, He, 6, 1930, pop. 37-4%4&; Chem,

Abs,; wel, &4, 19506, p. 7313a.

By mezns of sbsorption with an
élhylene glycel solution contsining
L3-30 percear WO - CHy~CO-KHy and
3-10 percent 50, the Ho5 content of
Natural gas can be reduced belos
G.00016 mol percent.

45. KRISIENSEN, H, {Clesning and
Purlification of Gas by

Ethanolauires,} Chim, et ind,,
vol. 73, 1955, pp. $9-77; Chem,
Abs_, waol, 49, 1955, p. 72244,

REeview of acid-gas-removal prac-

esfes, Twenty-nine references are
included,
46, KRAMARZ, W, {Activation of

Polish Beg Iron Ores for the Frep-
aration of Purifying Marerial Used
it Desulfurization of Manufacrured
Gaz.) Przemysl Chem,, vol, 13,
1957, pp. 332-338; Chem. Aba., wol,
52, 1853, p. 3310a.

Treatment of ores wiith alkalies
untder pressurc gave a subatiruce for
the Tuwmass {wsed for desulfurizing
manufactured sas), Ores contain
Fay(g 32-52, 810, 7.6-12.5, Ala0,
5,9-8.9, and Cad & 0-~14,

47, ERCFP, E. P., AND SIMDHSEN,
E. N. low Bohio Fights Air Pollu-
tion. ©11 Gas Jour,, wvel, 51, Hao.

i1, 1952, pp. 84-835, 87; Chea.
Aba,, vol. 46, 1952, p. 9833k,

Hp8 and other agcidic substances in
air streams can be removed by passing
the aix Lhrough a fog-filter-type
serubber. Scrubbing selutions uzed
sre 3-8 percent aclutiona of Naptlq
or NaOH in ztemized form,

43, . Berubbing Devices for
Alr-~Faliution Contrel, Proc, Alr
Follution Smoke Preventiom Assoc,,
val, 45, 1952, pp. 48-33; Chem,
Aba,, vol, 47, 953, p, 044e,

Experimental work with a fog-filter-
type scrubber to absorb H.5 and 0O, Ls
presented,

49, EINZNETSOV, M, b,, AND SAGALOWERLT,
A, BE. f(Kinetivz of the Frocess of
Absorption of Aydrogen Sulfide by
Iron Rydroxide.} Fhur, Priklad.
Ehim,, wol, 27, 1954, pp. 5-11;
Chem, Abs., wol. 48, 1%54, p. 67931.



Effects of aeveral fackors on Tate
of 4,5 adsorption were wtudied by sus-
pensicon method, It was disravered
thzt rate controls surface reacthon.

L

50, LETBUSH, A. G,, ANWD SHNZER3ON,
4. L., (Abserption of Hydrogen
Sulfide and of ¥fim Mixtures With
Carbon Dioxlde by Ethanolamlne }
Jour. Appl. Chem, {U_5.,8.,R.}, wveol.
23, 1950, pp. 149-157; Chem, Abs,,
vol, 45, 1931, p. 3223a,

Solubility of Hy3 in etbanolamine
golutinns Increasses with incresse of
partial pressurc and decressca with
increase of temperature. Presence
of OO0y reduces the aclubility of HpS,

51. ., (Rate of Absorption of
Hydrogen Sulfide and Miztures With
Carbon Dioxide by Ethanclamine
Solution,) Jour, Appl. Chen.
{U.8.5.8.}, vol, %3, 1950, pp.
1253-1263; Chem, Abs., vol. 44,
1952, p. 935%g.

Effects of pressure, Lemperature;
end presenee of COy on rate aof ab-
sorption of HpS by ethanolamine have
been studlied in detail,

32, LINDSTROM, E, H, C{Australian
Gas Light Ca., Sydney). 3Burnt
Oxida ip Purliication, HNar, Gas
Bull,, Australia, wol, 20, Ke, 3,
1856, pp, 38-41; Chem. Abs.; wvol,
50, 1956, p. l5D&%e,

Labpratory and work tests ware
made on burnt ferric oxide. This was
undertaken to Investigate properties
end potentialities of oxide a5 a gub-
stitute for natural oxide in gas
purification, A 1:2 (by volume)
mixture of ferric oxide snd sawdust
was Selected as the standard,

53, LITVINENED, M. 5. Rate of An-
serption of Hydrogen Sulfids by
Aquaous Solutions of Sodlvem or
Forassiuwnm Carbeomare, Jour., Appl,
Chem, (U,.5,8,R.), wvel, 25, 1%3Z,
Pp. 773-7%4 {in English); Zhar,
Prilclad, khim,, wel, 23, 1932, pp,
6%6-717; Chiem. Ab=., vwol, 48,
1854, p. 97952,

Einetics of Hpd sbsorplion with
Ha or E carbonate solutlions diascussed
in detafl.

54, LITVIKERED, M. 5., AND LUNDPIN,
8. P. (Clegasification of ILndua-
trial Hydrogen Sulfide-fhsorbing
Media by Thermpdymamic Properties,})
Zhur, Priklad, Ehim., vel, 29,
19556, pp. 343-348; Chem. Ab=., wvol,
0, 1936, p, 14277k,

Free energy, & Fpop, of reactions
of the fellowing with H33 1s tabulated
ag: Triethanclamine, +15.60; mono-
ethanolacdne, +9.32; PhO¥a, +2.%5; K
dimethylamincacelate, -0.40; Nazilsy,
-3.42; ¥olDy, -3.42; E3PO,. -5.48,
Correlation of these frees epergies
with vapor pressure and dissocletion
ecpnstants snd difference In selubili-
ties in a temperature range sultable
fnr ehzorpticon and stripping lead to
cenclusion that free energies of =n
economic absorber mist be betwoon
+13,60 znd -1,00 zad preferably at 0.

35, LYoW, L. R,, AND FEAGANW, R. 4.,
JE. Eik Basin (Wyo.,} Plant Termed
Real Conservation Project. Petrol,
Refiner, vol, 28, Ko, 10, 1949,
pe. 116=120; Chem, Aba,, wol, 44,
195G, p. 16ECh.

Removal of HeS £s accomplished by
a modified two-stage Clauws process,

& —
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5, MAL, K, L., AND BABB, 4. L,
Vapor-Liguid Equilibria by Radliao-
active Tracer lechnigues. End.
Enp. Chem., wol, 47, 1933, po.
1749-1757; Chem, Abs,, wol, 56,

L 1956, p. 45h.

Vapor=1tgquid equilibrivm Jata ia
plven for the aystem - carzon dioxide-~
bydrogen sulfide-water. The eguaip-
gent used in obtaining this data Is

!

l described,

57, HMaRCU, L. (Goaversion of Hydro-

carbona by Oxygen, Water, and

i Carbon Dioxide to Form Hydrogez,)
Caim, &t ind,, wvel, 70, 15833, op.

e £77-693; Chem., Aba,., vol, 48,

| 1954, p. 84992,

HES ie removed from a raw gas wita
b a mizture of Fe;03 zad zine oxide or
¥ by alkaline or oxidative scrubhing.

- 38, MATSUYAMA, T,
dbgorplivn by Ligudd,

(The Rate of Gas
I. I1.)

: Mem, Fae, Enp, Eyola Univ,, wol.
1 15, 19533, pp. 142-14Z; Chen, Abhs,,
vel, 48, 1854, p, 49434,

N Hechanism of absorption af H;E and
:f other acid pases by H,0 ani the alka-
iine solutions was studied. Tt was
rroved the equllibrinm iz existing or
1s rapidly Zeveloned at Liquid-gac

- Interface,

59, McCULLOUGH, G, B, Swectening
Small Yoliomes of Ses, Peizol,
Eag., wol, 21p, Mo, 12, 1943, pp.
15-26; Chem, Abs., wol, 44, 1954,
B. 420a. '

_ 4 small comwercial unit of HoS
. EhSerption by EoKCHp-GHoOH is
dﬂﬂcribed,

"W, WiLLER, F. E., AND KCGHL, A. L.
Here'a & New Snlucicm for Suleciive
Absorption of Hydrogen Suifide,

H1 zas Jour,, vel, Fi; Ho.o 5l

1953, pp, 175«176, 178, 180, 183;
Chem, Abs,, vol. 47, 1953, p. 7699b,

Extensalve laborateory ressarch in-
dicated thatr methyldliethanolamine has
considerzhle selectivity for Had in
presence of COj.

61, MWINCHIN, L, T. Ligquid Purifica-
tion - Scme British and Continental
Developments, Luoke and Gas, wol.,
13, 1551, pp, 27-1%; Chem, Aba,,
vol. 45, 1831, p. 33791,

Eecent processes and plants for re-
meving Hod from town gas and coke-oven
gaa by liguid reagents,

62, MIZE, W. W. El Paso Natural's
Szn Joan River Plant Gets Gay From
Two Sources, M1 Gas Jour,, wol.
31, Wo. 31, 1933, pp. 258, 280-26];
Chom, Ahs,, wol, &7, 19533, p. 7753%e.

Ha5, €04, and much of the water
vapeT are remcved with moncethanolamive-
diethylene glyeol solucion.

63, MONKHOUSE, A, ., AND NEMALL,
H, &, Industrial Gases - Recavary
of 507. Disposal Ind, Wastc Mate-
rigla Conf,, Sheifisld Univ,, 1954,
e, 1053-106; Gaem, Akz,, wvol. 51,
1957, p. 9i04e,

Review, with 17 reifereonces,

B4, HOCEE, I, B. Raceaf Developments
ity Gas Purificaciow, Gz2a World,
vol, 143, 1856, pp. 153-135; discuas-
glon, pp. 155=136, 173; Chem, Abs.,
wel, 50, 1%36, p. 7436,

das purificarien for H;E removal by
ualng iren oxlde in boxes 1a being
supplented by special porous oxide
pelleis,

65, MOERIS, H. B,., AND GILEERSION,
D, L. Experimental Shale-0il
Rafinsry, Petrel, Eng,, vol, 2IG,



10

Mo, 9, 1%4%, pp. 26-32; Clem. Abs .,
val, &%, 1950, p. 27331,

Producta from shale oil are washed
with caustic to romeve H3S8 and other
impuritjes,

£6. MULL, W, {New Processes for the
Purification of Karural Gag, Mz-
terial Exchange and Heat Transmis-
eicn,} Erdol u, Kohle, wol, 7
1954, pp. 275-281; Chem. Abs,,
vol, &8, 1954, p. 12382z,

Absorbents for pemoving Had, CQs,
and Ho0 are sprayed at high relapive
velocity and excess pressure against
the direction of gas flow,

67, MUSATOV, FE. A, (Desulfurizarica
of Gases and Petroleum Disciliarcs
by Aluminum Sulfate,) Trudy Inst,
Nefri, Akad. Haulk, 5.8.8.®,, val.
L, Ho. 2, 1950, pp, 334-338: Chcm,
Abs., wval, 48, 1954, p. 301%a.

Degeription of catalytic oxidation
process for removing H5E and wercap-
tans by mesans of Aly {S04)3, Remaval
af the two is complete,

B

68, NEAL, E, J. Liquid Purifjicetion,
dat. Gas Bull., wol_ &, No. 18,
1853, pp, 21-28; Chem, Abs., wvol,
48, L1054, p. 979,

Procedszes are diacussed for remoy-
ing He8 from town gas by liquid meams
and t%eir agplication to small works.

63. NORRIS, W. E,, ANB CLEGG, F. R,
Investigation of a Girpotol Uaic
Charging Cracked Refinery Gascs
Containing Qrpanic Acids, Petrgl,
Refiner, vol, 26, Ka. 11, 1847,
FP. L07-109; Chem. Aba., vol, &d,
1350, p, 5572,

Investipation revealed rhat the i
activating sgents of diethanolsmine
soletion fn HpS purifying EYELem werp
FCOOH and AN, Scrubbing with
aqueous NalH clfectively removed thesa
acida,

70. NOVAK, E,, AND LIFRICH, H, G.
{(lydrogenation - Refining of Crude
Light ©il With Coke-Cven Gas ar
the Hurnberz Gas Works. )
Bresnstoff-Chem., wol. 35, 1954,
Ppr. 305-310; Chem, Abs,, vol, 449,
1955, p. 1309a,

Light oil 15 treated with Kam
solutios: to separste HaS,

E

71, PALTRIDGE, E. M. Fosaible Fm-
Provements In Oxide Purifiretion
Practice, Nzt. Gas Bull.
(fuptralia), vol, 15, November-
Becember 1951, pp. 5-9; Chem.
Abs., vol. 46, 1952, n, 7736hL,

Suggesls several schemes for im-
peoving Iron oxide procesges.

2, PARTONY, D, 4., AND WILSON, C, L,
A1ds to Semimlcroqualitarive Analy-
sis, Jour. Chem, Education, wol.
31, 19534, pp. 648-650: Chem, Aba,,
vol, &%, 1955, p. s037d,

ITlustrates new type of Ho8 absorp-
tion apparatus for lahoratory.

3. PIPPIG, R, ({The Peroz Llguid
Purification Process for Sulfur
Removal,)  Gas-u. Wasserfach, wvol,
G4, 1953, pp, 62-63; Chem, Aba .,
vol, 47, 1933, p, 50%96e.

Ho5 ks absorbed wich an Aquecid
aclution coutaining .3 groer of water-
soluble organic catalyzer counfercur-
reptly through 2 hurdle-filled Cower,

|
!
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HyS iz Tecovered as sulfur by
pridatien,

74, PORTER, 5. C, Gas Purificstion,
f3as World, wol. 143, 1856, p, 325
Chem, Abs., wvel, 50, 1955, p.
B9%94e,

Effects of H+ concentrabicon on
praceas of removimg Hoi from gases by
reend of iron owide,
i3. FRATT, D, C. F., AND FLTHERFORD,
A, TRemoval of Hydrogen Sulfide
From Exhaust Air From a Viscose
Staple Fiber Fsctory, Chem, Ind,;
1853, pp. 1281-1286; Chem, Ahs,,
vol. 30, 1955, p. SZYég,

Farrox process conaisrs cssentially
of scrublbing contamipated air with an
atxaline liquor combtaining a suspen-
Blon of hydrared Fezdq,

PROELIK, J,, AMD KOVOTNY, I.
(Dry Purification of Illuminating
Gas.} Paliva, wol, 34, 1954, po,
29-33; Chem. Aba,, val, 49, 1955,
F. 7837e,

It is reporrted rthar sulfur centent

t {either as elemencary sulfar or ByS)
* Of raw gas is steadily incTeasing

wing to higher sulfur comtent of
®0ai, lewer Fez03 content im purlfi-
tation materis}, and oot and waried
Mality of purification mecerisl.

g

+ QUERET AMD FITILET. (Chemical
Pari{ication of (as ==& Sulfur
Becovery Prograss and Hew appiica-
tions.) 6th Incernat. Gzs Cont,,
Rew York, H. Y., 1953, IGU/z2-25,
4% pp, (in French}; Chem. Aba.,
vol, 50, 1958, p, S7L3L.

17

" Review of methods of purificacien
%ed at several French installations.
2 dry and wet metacds are discossed,

11

as well as advartages and dizadvan-
tages of eack method, The Ha5 re-
meved by newer, wet methods are of
intereat today because Lt is readily
transformed to sulfur or HyS0,,

):3
78, RAHMES, M, H. Sour Gas - New
Plent Operzting Monoetharclamine,
Dehydration, Caustic, and Copper
Chioride Units. Petrel, Refiner,
vol. 2%, Ko, &, 1950, pp. 11E-122;
Chem, Abs,, wol, 45, 1951, o, 850g,

New plant employs monoethanclaxine
gerubbing to Temove H;5 to less than
0.25 grain per 100 cubfie feet,

79. RATMONDO, E., (Modern Systems far
Gaz Parificarion,) Riv, Combusti-
bili, wal. 4, 1951, pp. &74-4492;
Chew, Aba,, vol, 45, 1951, p.
5%08h,

Modern processes for removing N3
arg yenerally reviewed apd diascvosed
from viewpodnt of esconomics and aul-
fur recovery,

0. BREED, E. M. Iwmproved Besign and
Ogeraring Techniques for Girberpol
AbzorpEion (Gas Purification}
Frocesgea, TFetzral, Procesaing.
wvol, 20, 1940, pp. 937-912; Chemn.
Abg,, wel, 44, 1930, p, 5070,

Dlay]l alcohel and others are used
tv contrel foawming of liguid absorbenl,
Fiitration and periodic cleaping are
enployed Lo remove FeS or aulifur
aludge, ©Organic acid iz =emoved by
megns o0f cauaric crecatment,

dl. REED, R. M,, AND UPDEGRAYF, N, C.
Remnval of [Iydrogen Sulfide From
Indusiriz]l Gases, Ind. Eng, Chem,,
vol. &%, 1850, pp. 2260-2277;

Chem, Abs., wol. 45, 1851, =», 831k,

Induztrial processes of HpS rempval
are generglly reviewed,
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&2, REEDL, R, M,, GFDECEAFF, H. C_,
AND PAR¥ER, J, L, Processges faor
Removal of Hydrugen Suliide From
Imdustrial Gases. Ol Gas Jour,,
wvol, 49, Ko, 33, 1951, pp. 48,
51-32, 58, 61; Chem, Abs., vol,
43, 1831, p. 26041,

Beview of procesges,

53, EEINHARUT, E, (Met Processes
for Sulfur Removal From Coal Gas.)
Enerpie Tech., Berlin, vol. A,
1956, pp. 434-463; Clhiem, Abs,,
vol, 51, 1%537, p. 4L2%1,

Beview of 4 oxddatiom processcs
{Taylox, Perox, Mamchesier, end
Stassmlinca~-0ceo), 3 neutrglizstion
procesies (Vacuum Carbonate, Ammonia,
and Aluazid-Girbocol), and I ghyzical
procesa {Rectizol}, Includesz dizcua-
glon of guality of wvailable purifi-
cation maases,

84, RIESENFELL, F, C., AND CODY,
E. E. &imultameous Desulfuriza-
tion and Debydrarfon of Natoral
Gas at Coalinga, Calif, Petrol,
Fng., vel, 22C, Ko, I, 18530, p.
2104; Chem, Abs., wol. 44, 1%50,
p. 61014,

Svur maturael gas was purilied by
means of absorbing solution contaln-
ing 20 percent WHCILCILOH, 73 per-
cent éiethylene glyenl, and 3 percent
H.i}, whick romoved all the CO; and
essentially all tre HiS and 8,0,

83, RIFHL, GERHARD,., {Use of Water
tas. I, PFPractirability of Pro-
ducing Coke~fhren Witrogen and
Sulfur by Indlrect Procesues,)
fremnatofi-Chem, vol, 38, 1957,
pw.- 27-32; Chem, Abs., wol, 31,
1957, p. 3386,

Prodection of nitrogen and anlfur
Lrom waler gas by indirect processes,

&

80, GANDS, A. E., AWD SCHMTOT, L, B,
Becovery of Sulfur From 3ymihesis
Gas. T=d. Epg, Chem,, wvol, &2,
19530, pp, 2277-3257; Chem, Abs,,
vol. 45, 1%31, p, 332e,

Remeval of HeS [rom symihesis gas,

87, DBAUNDERS, J. J, The Compositicon
ang Activity of Mapchester Progeay -
Flant Liguer, Gas World, wob.

135, 1932, pn. 200-201; Chom,
Abs, . wel, 46, 1932, », 41%7c.

Removing Hof tuv wvery low limirs
from ceoal gas cap be accompliszhed by
Manchester liquid-putification proc-
€s8., Alkalime ferrie oxide suspen~
sion 1= used es zhsorbent,

83, SAVILL, &, H. Deoyvclopgmants in
Gas Production Pravtice, {as
World, waol, 132, 1950, pp,. 126-130;
Coem. Abs,, vel, 44, 1930, p,
8137z,

Poatwar doevelopmenl of HpS removel
process ia included,

39, SCIMIDT, ®, H, {Use of Water-
Waorks Mazs io Bry (Sulfur} Purifi-
eeaticon,) Gas-u, Wasserfach, wol,
98, 1957, pp. 207-211; Chem. Abs.,
val. 51, 1957, p. 69%78g.

Precipitation sccured {n removing
Fe &t wzter works has been found wvery
effective Por removing HpS from mamu-
Eactered gos. Xts activity 1s greater
ihar that of wost other material. Tt
iz DPest drled Lo 3 moist content of
3] perceat befors mixing with mate-.
rials to Increase gas permeability.

Irn plant tears sulfur cantent of
mzss tezched 42 perveent {dry basis)
when the test hed to he interrupted
after % monthe for operating resaoms,
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.40, SCHUSTER, F. (Purificatiom of
. Fuel Gases,) Gas-u, Wasserfach,
vol, 33, L85], pp. 1-3; Chem.
Zeptralb,, 1932, n, 467; Chem,
Abz., wvol, 49, 1935, p, 1i26le,

: HyS and gther fmpurities in fuel

- geses Ccause treuble by formation of
 deposits zmd by corrosion, Experi-

i pental results of catalytic processes
S for comverting those lmporities inkto
gnuntrauhlescme pEoducts are reported,
Egl, SEY, B, L., AND BANERJEE, T,

. Rempvel af Sulfuretted Rydrogen
“" From Coal Gas, Jour. Prec. Insk.
Chemists, Inadia, vol. 24, 1932,
Pp. 77=%5; Chem, Abs,, vol, &7,

- 1833, p. &062c,

v

AL AR

- Both STy and wet processes Lor
removing Hs8 Erom coal gasca are
Chriefly reviewed,

-

SHFZWOOD, P, W. (Selective
Separation of Hrdrogen Bulfide
From Geseous Hydrocarbons,)
Riv, 1ral, petrolio., val, ZZ,
. Ho. 253, 1%54, pp, 43-435; Chem,
. Abs., wol, 4%, 1953, p, %267z,

Varipus processes are generally
lowed,

. Fhe Selective Removal of
Brdrogen Sulfide From Hydrecarbon
 Bases, Petrel,, Londen, wvol. L7,
”.-1954, op. 21-23; Chem, Abs,, wol,
. 4B, 1954, p. 3670F,

Current Americaw practice and re-
Ot developmenta are reviewed,

:

b SHINOZAKI, IEIMA, AND ITO,

KIEATIRD. {The Removal af Bydrogen
Sulfide From Coal Gas by the Ferrox
* Process,) chem. Eng., Japan, wvol,
- 18, 1954, pp. 461-466; Chem, Abs,,
w1, &9, 1055, p, 592h.

SHML oy,

13

The mechanism of reaction of desul-
furization in Ferrox process, oae of
wet processes for removing HzS, is
preposed as fellows: 2Fe{0B)q +
BHES = FE233 = ﬁHEG.

95, SIMOK, A,, AMD MARCHAND, M,
{(The Froblem of Dry-Ges Puriffce-
tion. I, Lux MWass {Lanta Maas}
&8 an Aective Skeleton Catalyar.,}
Ztschr, anorg, u, zllgem, Chen.,
val, 277, 19534, op, 1-16; Chew,
Aba,, wvol, 49, 18955, p, Tilde,

Hydrated Fe,04 prepared by fusing
basxite with Naol03 snd leaching with
HaGll solurion is atated to be mmich
more gcbive adsorbent for removing
Hp5 from pases,

96. SPAETH, W, (The Stuttoart Coke-
Chren Plant,) Gas-u, Wasserfach,
vol, 94, 1953, pp. 230-23%; Chem,
Aba,, wvol, 47, 1853, p. 83474,

Part of Hp5 1s absorbed in KHg
dcrubber, and remalinder [s absoreed
io dry purifiers.

97, BSPICHAL, W, (Sulfur Removal From
Synthesis Blee Gsdg by Active Char-
coal.} (Gas-g, Wesserfsch, wol. 94,
1933, pp. 67V3=684; Chem. Abz,, vol,
48, 1954, p. 3012d.

Two-atage removal of 5 ¢ompounds by
charcoal i3 described. Hulfur com-
pounds im blue gzs are removed in 2
stagea: The {aorganic sulfar by
weans of catelytic oxzidation to sul-
fur by F-charceal s=nd the organic
sulfur by comversion to ¥H; compounds
on M-chzreaal,

%83. GSTUEER, W, (Adsorptien Proper-
tieg and Burface Struclture of
Duartz Powders.) Kolloid-Ztschr,,
vol, 145, 1936, pp. 17-46; Chem,
Aka,, vel, 50, 1958, n, 16258z,
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Adserption of T8 and CO; Iz
completely reversible.

9%, STRIZEEVSKIT, T. I. (Purifica-
tion of Acetylene by "Geratal,™)
Zavodskaya Lab,, veol, 15, 1849, p.
1133; Chem, Abz., waol, 44, 1950,
». 1245g,

Infusorfal earvth {2 to 3 mm,
grains) saturated with E3Cr;07 selu-
tion cowpletely removes PH; and H;5
from CoH,.

100, SWIMARSKT, ANTONI, AND OTHERS,
(Hydrozgen Sulfide Binding Power of
Hatural Bog Ores.) Gza, Wods 1
Tech, Sapit,, vol, 29, 1955, pp.
377-378; Ghem, Abs., vol. 50,
956, p. 1037EBL.

Rydregen svifide binding cepacity
of naturzl bog ores was determined ==
function of @ FedOH concentrations
in cthe orey,

I

10L, TAUBERT, L., AND MORIET, J.
(A Comparison of Two Types of Cas
Purlfication Witk Liqguid Media.}
Chim. et ind,, wvol, 71, 1934, pp.
273-276; Chem, Aba,, vol, 48, 1934,
p. £1002,

Advantzages and disadvantages of
wet purification processea compared,

102, . (Semi-Industrial Study
of the Wilputte LiguidePurifica-
tion Frocess,) Compt. remd, 69ch
cong. ind, gaz., 1952, pp, 60T-616;
discussion, pp. 616-617: Chem,
Aba,., vol. 43, 1954, p. 3664d,

A wet process that employs 4 per-
cent NasGo, solution and a Raschig
ring tower,

103, TEERES, E. (The Liquid Purifé{-
catlon of Coal Gas.) Gaa-u,
Wagserfach, wel. 94, 1953, pp.
260-265, 311-317; Chem, Aba,, vol,
47, 1953, p. 8348h,

Wet pracesses for absorbiag HpS
are critiecally reviewed, Tie recovery
of Mg 1s achisved as a mlxture of
NH;HCO; and (KHg) ;005 from the gas
treed from H;5. This 15 then con-
verted to ures.

104, TERRES, E,, BUSCHER, ., AWD
MATROFF, G, (The Rezctions In-
volved and Reaction Velocitles
for Regenerating the Scrubbing
Sclutioms in the Meral Thienate
Processes for Purlfyins Coal Gas
From Aumoaia and Hydrogen Sulfide,
A Manganese Sulfzte Process.)
Breonstoff-Chem,, vol, 35, 1054,
pp. 65<74; 113-120; Chem, Abs.,
vol. 49, 1953, o. 112501,

Various zspects of reactions cf S0y
and HiB with aquecus suspensions of
wetallic sulfides of Fe, Zn, and Mn
gre examined and discussed.

105, . {The Reactions Involved
and the Reaction Velocitiss for
Regenerating the Scrubbing Solu-
tions In the Metel Thionate Proc-
e3ses for Purifving Coal Gas Frowm
Ammemnis and Hydrogen Sulfide. A
Manganese Eulfate Process.)
Brennstaff-Chem., vol, 35, 1934,
PP. 144-151; Chem, Abs,, wvol, 48,
1834, p, 50472c.

Further studies of conversion of
ameoniem sulflfe to sulfate in manga-
neae thicnste process indlicate that
rrocess should osergte satisfactorily
ir plani gperatian,

105, THOMPSON, R, J. §. Continental
Fractice in the Treatment of Coal
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. Gas, Gas Werld, wol, 135, Ho,

‘- 3529, 1952, Goking sec., pp.

3 37-41; Chem, Aba,, wvol, 46, 1932,
p. S292d,

. Lontizmental practice of gas treat-
‘pent, including HeS Temovel, is re-
giewed, Dry purificstion s used
widely Iin compariasom with wet process,

- 107. TOROPOV, S, A,, AND FYLAEV,
A, ¥. {Adsorptive Properties of
- frzidized Carbon for Hydrogen Sul-
i . fide and Bengene Vapor,} Zhur.

. Priklad, Ehim., wvel_ 22, 1%4%, pp.
568-371; Chem, Abs., wval, &4,
19530, p. 181,

- Activated carbon prepared by oxi-
: dation with bolling HNGj showed hiph
‘gdeorption foxr Ho5, (1.5 mg. per
liter air flewimg at 1.57 liter per
Bln.d

108 TO4NSEMD, L. G. Operation of
. the "Mapcheseer™ Liquid=Purifica-
tian Plank at Linacre, Liverpool.

429, 1953, 32 pp.; f@as Jour,, vol,
.+ 275, pp. 153-160, 163-165; Gas
" World, wvel., 137, pp. 1396-1357,
1797-180L; Chem. Abe,, wal. 47,
1953, p, 95941,

Manchester process, 2 modificarion
;. of Ferrox process to Temove Ho5.

109, TOYWREE, P. A. Opsration of

- the Thylowx Froceza With Coal Gas
Contelning Hydrogen Cyanide.

! Jour, Appl. Chem,, Lendon, wol, 3,
3 1935, pp. 19-27; Chem, Abs., vol,
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122, ADAME, G, F. Appazatus for Gas
Separation, TO. 5. Patept
2,742,103, Apr. 17, 1936, Chem,

Abs., wol, 50, 1936, p. 11D661.

H, Hz5%, and €y and T, hydrecarbens
are separated from C; and Gy
hyérocarbons.

123, AMMONTA CABALE SQOCIETA ANOK,,
AND JEQUIER, L, Gaz Deaulfuriza-
tien, Brikish Patent 708,972,
May 12, 195%, Chem, Abs,, vol,
48, 1934, p, 1L704E,

Ho3 is adavrbed in a dense-phase
[luidizad bed.

124 ARTTOMI, E, ({Acetyleno-Gas
Pur{ffer and Tts Generaiiom,)
Japamege Patent 177,988, Feb, I5,
1949, Chem, Ab=a,, wol. 453, 195i,
T. 5%8d4e,
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coperated by passing throuwgh Cl ges.

3
123, RBADISCEE AMILIN A¥D SODA-FARRIE
A, G, (Purificatfon of Hydrogepn-

Containing Symbicsls Geses,} Germaa
1554, Chen,

Patent 904,013, Apr, 1,
Abs,, vol, 51, 1957, p. 69bz.

Process of purliving a synthesis
gas containing hydrogen,

13246, BABAK, M. G., AND OTEERS,
{Removal of Imorganic Zulfur Cone
pounds From Indestrial Gases,)
Indian Patenr 353,316, July 31,

1957, Chem, Aba., vel. 32, 1%53,
p. 701e.
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temperature iz E10* F, Space wolage
ity for coal gas iz 50-1350 1/tr, and
for producer gas 1z 150-230 1/hr,

127, . f(Removal of Organic
sulfur Gompounds Frow Imdustrisl
Gagses,) Indisn Patent 55,817,
July 31, 1937, Chem, ﬁbs_: rol,
32, 1538, ». JO1i,

Gases are passed opyer a catalyst
consfsating of Cu coromlce or Ga
chromate supported om Alo04.

128, BECHTOLD, I, €,, AMD EDOHE, A, L,
Extraction of Acidie Constcituenta
From Gzses. U, 5, Patent 2,607,657,
sug. 1%, 1952, Chemw, Abs,, wol.

46, 1952, p, 10585:,

Two-stage separation of H98 and O
by means of a liquid amine opf zmine
glycel soluetlons,

12%, PBUTNSOK, E, E., A¥D FIELD, J. H,
Geparsticn of Carbom Bioxide and
Eydrogen Sulfide From Gas Mixtures,

ritish Patent 725,000, March 2,
1955, Chem., Abs., wol, 49, 1953,
F. 1198(b,

Hot FgC05 solutlen process to re-
move 00z snd HeS wonder hipgh pressure,

130, BERG, €. H, 0, Adscrption
Freocess, U, 5. Pzatent 2,803,553,
July 14, 1852, Chem. Abs,, wvol,
47, 1853, p. 1924b,
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H;5, other inerganic constiruents
such a3 He, H, W, GO, C0q, and Hod,
and hydrocarbons are separated fn
sgbstantizlly pure form by means of 2
comtinucus selsctive adsorptiom apd 2
srtraction columns, Charcoal is pre-
ferred as an adsorbent; beb other
gebstances, such as silica, AlLz03,
activated Fe oxide, or Cr oxide may
ye uged, A 30=percent oquecud 80—
fution of disthanolamine is preferred
gxtraction medium, Other atkzline
gofution may alse be used.

131, EBERGJERKS-VERBARD ZIIE VERWERTUMG
VO SCHUTZRECHEEN DER REOHIENTECHNTK
G, m, b, H.  Removal af Hydrogem
Sulfide From Gases. British Patent
772,905, Apr. L7, 1957, Chem,
Abz,, vol. 51, 1957, ». LO8VEL,

Larger pusrt of By§ (= removed se-
lectively oy spraying with smmoniacal
liquor, with a retention time of the
serubbing flelid in the gas of below
1.0 second, prefarably O.1 second or
leaz, apd the velovity of the gas

"flow of at least 3 meters per second,

The ress of the Hs5 is removed by dry
turificaticn.

In sn experiment the gza 13 brought
into contzct with & spray of ammonia-
cal liquer im g second unpacked stage,
ahd then in a2 packed Tirst stage with
the liguor from the ssennd stage,

13z, fSulfur Removal From
Industrial Gases.) German Petcnt
928,486, June 2, 19535, Chem,.
&bs., vol, 52, 1938, p. 2383z.

H28 cap be selectively removed
frem gas mixtures contairing other
3tldic gsses, such as GOz, by washing
With aamoniacal solubions at optimem
888 welpeity. WVariows concentrations
of NH3 apd verious pressures can be
bied, Qas 18 washed first in a
thambor with baffles and then in a
*PTay chember, Wash solution cam be

recirculated, Remaval of up ko 30
percent 3 frem 1,000 m,3 of gas at
hizh pressure requires only 0.2 o, 3
af &-percent K3 solution,

133, RIR¥S, ¥, M. FRemoval of Hydro-
gent Sulfide From Fuel Gzses,
British Patent 735,&67, Aug. 24,
1455, Chem, Aba,, vol. 33, 1354,
p. 29574,

Ha% {3 remcved from fuel gag by
trestment with Lron oxide by wassape
through a statjomary cylindrical wes-
sel. Vessel ¢can be rotated about its
axis, which 1s horizentsl aw alightly
inclined,

134, BLOCH, W, &., AND MAMMEN, H, E.
Gas Purificastion, U. 3. Fatenc
2,781,863, Feb, 1%, 1%57. Chem.
Aba_, wol, 51, 1857, p, B9BZc.

Watcr and aclfdic gases, zech as
Hy3, are scrubbed from zas streams by
essentially dry mixtures of water mla-
cible glyeola, glyeal ethers, or gly-
col esters with a mwiscible liquid hy-
dracarbon such as =zvlene,

135, EBLOMM, C, L,, AND EIESEKFELD,
F. £, ERemoval of Hydropen Sulfide
and Carkon Dicxlide Prom Hydrocar-
bon Gaszes, T, 3. Patent
2,712,978, July 12, 1955, Chen,
Abz,, vol, 49, 1933, p. 14300e.

Compounds of hydroxy amino alkyl
ether class sre used to remove acid
gases and molsture, Tt has bezn '
found &hat BER'-hydroxy amine ethyl
ether would require omly 60 percent
of the ligquid circulsation of 4 com-
parsable plent using monoethanslamine
as acid gas absorbent and diethylene
zlycol as moisture zbhesorbenrs.

136, BROWN, 3, I, Removal of Hydro-
gen Sulfide From Gases. British
Patent £6%,005%, Feb, &, 1957,
Chem, Aba,, wol, &6, 19532, p,
6366z,
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HsS-rich gas 1s pretreated by pass-
ing through an empty tower of special
dezign, ceountercurrent te an agueous
suspension of hydrated ireom onlde,

c
137. CHAPIN, W. F, Purification end
Dehydration of Geses, U. 5.
Fatent 2,518,732, asg, L5, 1950,
Cheom. Abs,, wol. &4, 1950, p.
10303,

By using solutioms oi momoethansl-
arine and diethylene glycel, continu-
ous, simultansous remaval of HyS, COg
and HaQ 1s aschleved,

138, COLLIN, F. J., 4., G. De-hcidil-
fication of Ammenfs Liquor by Dia-
tillatien, British Parent 71,585,
Jan. &, 1954, Chem, Abs,, vol. 45
1654, p. 7884b,

Hy8 end GO, are removed from NHg
in a liguor obtained Erom scrubbing
coal pas in the bubble-cap tower with
special cup arrangement.
constituents of gascs are expelled in
the preheating (AO°-70° C.} and de-
acidification £95°-30% G.) =zomes,

KHy is resbsorbed in nonheated part
oI the aystéem,

139, . BGas Purificalion.
Briltjish Patent 695,214, Aug, 5,
1953, Chem. Abs,, vol, &8, 1954,
p. 34Bh,

HpS and Ny are washed by means of
fresh water or gas ¢ondensace from a
gas, especially a coal-distillaticn
gas that alsoc contaims COs. TFlrat
tiwe gas is pasded through a tower
containing no packing, in which the
washing medium is introduced as a
mist, Second stags is a submeraion
water.

140, . Extraction of Sulfur
From Fumes Containiog Hydrogen

The wvolatile

Sulfide, Aricish Pateat ?ﬁB,DEh
Apr, 18, 19546, CLhem. &ba,, wol,
51, 195?, p. 9108z,

Cvclic process, whereby HS and
oxygen are allowed ko react with
(NH.}oS to produce the pelysulfide,
which at 125* C. eand 2-& atmﬂspheras
Is reaueed to sulfide and 5,

ol
141, DAS GUPTA, M, H., {Solid Adsosp
ent,?) Imdlan Fatent 3%,835, ﬂﬂv
9, 1949, Chem, &bs., woi.

1950, p. B0221.

Dust removed [rowm blast furnaces ig
used g8 Hai adsorbent. FPorous sub-

stanced, such as wood shavings and
smrdust, may be added to this dust in
50350 ratia,

142, TDIDER-EGGAG-HINSELMARN

EOESOFERBAL UKD GASVERWERTUNG,
A, 3, Desulfurizing Coal Gas,
Brirish Patent 673,211, Jume &,
1957, Chem, Aha,, wvol. &b, 1932,
p. 10588e.

Hz3 1= zbsorbed from gases with
ammonizcal Bigueor, which 1s regen-
argted with ald of &g [row pas.

143, DLTBEECTIE VAN DE STAATSMIJNEX IE
LIMBURG. Remwval of Hydragen Sal-
fide From Gaces, British Fetent
650,843, Mar, 7, 1951, CGChem,
&Bbs,, wol. 43, 1951, p. BBZ3h,

Apmeonia-salution processd for re-
moving HyS from gases. Selution cons
taing ferrocyanide in susgansion,
wilth such an amouni of NHy salc that
iron ferrocyanids compounds atre
stabilized in the wash water.

144, . Hemoval af Hydrogen
Bulflids From Gas=s. Eritish
Patent 653,817, May 23, 1%31.
Chem, Abs., vel, &0,

1952, p. 247a.

:
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Additien of alksli Isrric ferro-
;yaﬂidﬂ in the procezs of removing

L 3 by ferric ferreocyanide in presence
of %H3y b0 make up less can be avolded
yith pases comptaining HON by adding
just eneugh FeS0, to react with HCW

vy form the {errocyanide,

Elﬁi, DOUMANT, T. F, Separstion of
Acld Gases From Gaseous Mixtures,
L U, 5, Patent 2,486,778, Hov, 1,

b 1949, Chem. Abs., val, 44, 1950,
© 5. 2207h.

thzorpiicn of weakly acldie gases,
- such 25 H3S, can preferably be accom-
f plished by a mixture of crude nitro-
| gen bases that bhave besn hydrogenated
X at low temperatures and hish preasure,

E

‘146, EMA, G,, AND MURATA, M,
{(Removing Sulfer From Industrial
Gasea Contailning Carbon Dioxide,)
Japenese Patent 436 (1953}, Jan, 27,
1835, chew, Aba., wvel. 50, 1%56,
P. 11648e,

‘E Soda solurlon with a concentration
;] °f 1 percent NajzC0y =nd NaHGO, equiv-
‘1 2lent to 2 percent™NeyC04 45 dsed,

¥

- LAY FRAZIE®R, H, D. 3Dehydratiocn =nd
Aninc Treatwent of Gases. 1, 3
Patent 2,638,403, May 12, 1953,
Chem, Abs,, vol. 47, 1553, p.
Ti02e,

A zquecus amine solution is ueed

¥ hoth o Tewoving A5 and dehydrating
& eeney

: 143, » AND RIESENPLLD,

: F. 2, Removal of Hydrogen Sulfide
And Carbem Diczlde From Gasaes by
Absorprion With Amiaes, U, &,
Parent 2,808,462, Aug. 26, 1952,
Chem, Avs,, wel. 47, 1953, o, 24621,

27

4 countercurrent amine zhsorptien
PTecess 1s used. Amipne entrainment
ie recovered by sbsorption In a por-
ticn of absporbent eatur=ted wirh Con,

149, TFUJIOKA, STSURO, ARD OTHERS.
{Remowing Organic Sulfur Cempounds
From Water 8zs.) Jzpanese Patent
435 (1935), Jan, 27, 1955. {hem,
&bs,, vol, 50, 1536, p, 11588c,

fyrite slug ground to Z-5-mm, par-
ticles [s ecaleined for 4-5 hours at
007-800° €, The residuwe (100 parts)
L# heated 30 minutea at 80°-20° ¢,
with 60 parts of Cr0z in 90 parts of
water, The solotion is removed and
the residue heated for 2 heurs at
100®=200° C, and 2-3 hours st 200°%-
450°% €. to obtain the sulfur-Temoving
agent,

g

130, GAIN, W, €, HRemoval of Organic
Sulfur Compounds From Hydrocarhon
Gases., U, 8. Patent 2,762,432,
Sept. 11, 1536, Chem, Aba., wval,
51, 1957, p. 1590c.

3ifs zel is used (o remove orgenic
suliur compounds.

151, GAE LIGHT & COEE CO,, ARD
GRIFFITH, R, H. Irce Dxide Re-
agent, PBritish Patent 636,36,
May 3, 1930, {hem., Abs., vol, 44,
1950, p, 7516f,

Preparation of mechanically strong
acdules of hydrated Lron oxide for
removing Ho8 in fuel gases,

152, GASTECHHIK, G, m. b, ®, #ydro-
gen Sexlfide Remowzl From Gasea.
Sritish Patent 883,432, Kov. 24,
1952, Chem. Abs,, wal, &7, 1953,
p. 4385F,

Mowinyg bed of pelleted hydraced
iron oxide iy used to remove HiS
from a gas in tower purifiers,
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E53. GASTECHNIE, G, m, b, H. ¥ydro-
. gen Sulfide Remoyval Trom Gasecs,
Britiah Patent 740,662, Hov, if,
1655, Chem, Abs., vol. 50, 1836,
B. 9721lg.

Use of a aecond tower in an Had-
removal system is described [n which
fresh oxide is used as the sdbsorbent,

154, GESELLSCHAFT FUR LINDE'S
ETSMASCHEREN A, G, (Washing Out
COy; and HyS From Raw Gases,)
Cermen Patcat 929,808, July 4,
1955, Chem, Abs,, vel. 52, 1958,
B. 2383e.

C; and HpS are absorbaed by crganie
salution, such as acctounec, MeCOSc, and
MeC0Pr. Halides oif Al, B&, 5m, Ti,
and biwvalenr Bp {in M=0H} can he uzed
as the metal =alrs (promoter).

135, GESELLSCEATT FUR LINDL'S
ETSMASCHINER A, G,, AKD LURGL
GESEFELLSCRAFT FUR WARMETECHNTE,

m. b. H. Purificarion of Syntheszis
and Fuel Gasss, Britisn PerLent
£92,804, Jupe 17, 1953, Chem,
abs,, vol, 48, 19534, p. 1657f.

Hy5 and otker ceonatituents suea as
€y, erganic sulfur vompounds, and
hydrocarbons are sbsorbed with = naoler
washing agent, for exanple MeQH, at
< 0% C, and under a sreszure of at
iwsnt 2 aimospheres,

156, GILMOEY, ¥, E, Control of Gas
Treatment., U, 5, Patent 2,693,835,
Now, 30, 1954, Chem, Abs., vol,
L9, 1955, p, 27124,

In wet process for remwoving Hab
and eother acidic cenetituents, wnder-
treatment due to restricted flow ov
fallure of the absorption mediux i=
avolded by contiruous megsurement ol
volume of abserption medium,

157, GQOLIMAR, H, A, Gas Desulfuri-
zatiom, U, 5, Pzatent 2,440,759,
Dec, 13, L0499, Chem, A®s,, vol,
fi, 1930, p. 1675a.

Absorption prucess for removing
Hy3 by means of an zlkeli metal car-
bonate =zolution is medified by re-
activating the spept solutlon by
aeretion at 20°=-30° C, snd urder a
vecuum In excess of 9 pounds per
square inch.

138, . Gaz Parification.
U. 5, Patent 2,673,296, Apr. 13,
19534, Chem. Abs., wol. 48, 1934,
p. B52%b,

¥NH7 spraying i= used to remove bar
and moisture tiral, Gas is then
sctubbed with #n aguecus alkaline so-
luticn, such as WNaqCO,, to remove
virtoally all khe T35, HCH, and
aunzadanla,

139, . Purificetion of Gasaa
Frow tite Hot Vacuuwn-Acti ficaticn
Procesz, U, 5, Paienlt Z,671,0{08,
Mar, 2, 1934, Chem. Abs.; wvol.
48, 1954, p. 6LO2d.

Het vacwrm=-getification process 18
irproved by freeing the gases gtripped
in che actificatlon atage from CipHg
acd Wiy by scrubbing with aome
abzorbents,

1e0d, COTIFRIER BISCHOTF G, m. b, H.
Puriffcation of Gasex, British
Patent T0U,Z4%, Hov, 25, 1933,
Cheom, Abs,, wol, &8, 1534, p.
Shbde,

Improved scheme of arranging pas-
surifying apparatus, particularly
for removing H; from indestrial
zgazes, is predfented.
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GEOSOEINSEY, ©,, a¥D KLEMPET, ¥,
Purification of Industrial Gases.
pritish Patent 750,373, Jumne 13,
10956, Chem, Abs., wel, 30, 1936,
o, 142ldec.

Geruabbing with an S-pescent aqueouds

;HHB 15 used Lo Temnve HES atd GOa.

162,

183,

GUINGT, Y, M., AND OTHERS,
Removal of HpS From Geses. British
Putenkt 76%,83%, Mar. 13, L%37,
Chem, Abs., wel, 21, 19537. p.
1087525,

Tne M35 in cocal gas is casily ze-
moved by ozldatfen to sulfur by

“sprubbiong with Ee{GAc}a solution and
< DEFHEN.

L

FIAENSEL, V. Hemoval of Hydrogen
Sulfide Frowm Gas Stresns. U, 5.
Pztent 2,733,979, Feb. 7, 1230,
Chem, Ahs,. wvol, 30, 1956, p.
41Y%e.

4 suzpension of Feqll; im a poly-
hydrie aleohol (fer exomple, cthyliene
or diethvlenc zlycol),

164, HAMBURCER GASWEREE G, nm. b, H,
Remowgl of Hitric Oxide, Hydregen
Cyanide, and Hydrogen Selfide From
Gaggs, British Patest 670,028,
Apr, 9, 1232, Chem, Abs., vel.
46, 1937, p, B353c,

Three-stage lvon onide box process
{3 yzad to remove the aeid gases,

163, FARPERER, BERGBOU A, G.
{(Purificacion of Coke-Oven Ge2s.)
Garman Patent 927,049, May 13,
1955, Chem, Ahs,, vel. 52, 1938,
P, 23834,

Convearfonal countercurrent washing
tefhﬂique is wodified by fractiomal
Uztitlarion of smoemieted selations,

24

{lus Taising thelr KN concentration
ta 7-20 percent which deacidifies them
in #eme process, ILoproved ylelds and
tetter grain sizme of (MHR)804 are
obtained,

166. HAWKES, C, T. ERemoval wf Tydro-
gen Sulfide From Gases. Ul 3,
Patcent 2,689,164, Sept, 14, 1934,
Chem, Abs,, vol, 48, 1954, p.
1413571,

Hydrogen sulfide and cyanide are
zozorbed with an agueous alkaline
suspenslon of hydrared iren oxide and
carhponste. Svlution 1s regencraied
By oxidstien with zir or oxygen.

167. HIDARA, TSUYDSHL, {Removal of
Sulfur From Gases by Use of Carbon-
Containing Ash ¥From Producer.)
Japanese Patent 3128 {1936), Apr.
26, 1256, Chem. Abs., vol. 51,
1957, p,. 1l0{36a.

A zas containing GOz16, CO 32, B
33, ® 17.4, CHy 1.6 percent, HpE L.3
graipa per cublc meter and orgsnic gas-
ccus suliur compounds 0,10% zrein per
cubie meter ia passed through an ash
cotafnable from Winkler gas pweoducers,
contalping ¢ 42, volatile substances
1.4, ash 55,1, and water 1.3 percent,
for 15 days at a rate of 80 volumes
per volume of the ash, This remeves
100 sercent of the Hp5 and %4 pereent
of the sulfur, Ash contslning & per-
cent E,0 or molstened with 1=11 per-
cent Infl, gave gtill better
efficiency.

168, HIDARA, TSUYOSHI, AND OTEHERS,
{Recovery of Bydrogen Sulfide in
the Szscous Mixture a5 Free Jul-
for.y Japanese Patent 43383 (125I}),
Qer:, 22, 1932, Chem, Abs,, wol.
47, 1953, p. 89974,

Dry Fez03.3H;0 with 2 pevcent WalH
ia upaad az an adsorbent ¢f H,53, Sul-
fur is freed by wmeans of oxidation
PTOCess
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160, HOGE, H., AND ENGEL, W, R. Ee-
moval of Sulfur end Hrdroges Sul-
fide From Geses, British Pstent
733,004, Jaly 6, 19535, Chem,
Abs,, wal, 49, 1935, p. I640zZe.

Catalytic combustlon process to
rewove HoS from gzaeaus effluent,

170, HOLMES, W, G., & CQ,, LID,, AND
PRIESTLEY, J, J. Crude Sulfer
aludge. Britlsh Fatent 653,304,
May @, 1831, Chex. Abs., vol. 45,
1951, p. 87450,

sul fur is recoverad from a crude
sludge, produced in a wet procesd [Lor
removal of HoS from fue} =as.

171, EMPHEEYS & GLASGDY, 1ID,, AND
PHITLLIFS, I. H. Removing Hydregen
aulfide From a Gas Mixturs With a
Purification Materisgl and Then Ro-
vivifying Thac Mzterial, Britislh
Fatent 681,351, Oct, 25, 18952,
Chem, Aba,, wol, 47, 1953, p.
3667,

A materlal contalning Fe(OH),y is
eonploved to remove HpS from gaa.
Bractivation of meterial fs ackisved
by axidation with sir ot other oxygen-
containlng material,

172, HUMPFHREYS AMD GLASGOW, LID,,
HGIMES, W, C,, & €O, LID,, akD
THORNE, W. F. BRemoval of Eydwoges
Sulfide From Gzses, DBriiish Patent
670,654, Apr, 23, 1952, Chea.
Abs,, wvol, 46, 1952, p. 8352L.

Vertical panels zre ipscrted in
jiron oxide bowes to promete unlicorm
diateiburion of packing and to facll-
itare withdrawal of oxide,

g

173,
E. J.

JAINIG, C, E., AND CONECWSKY,
Gas Desulfurization, U, 5.

Fztealt 2,671,723, ¥War, 9, 1954,
Chem. Aba., vol. 45, 1954, p,

Hq3 contalned In a gas from a gee.
jFier can ke owidized to sulfur by
intiwmate contsek with fresh spemt
char ar zbour 204°-338° F. The
welght ratio of cher to sulfur in
gas for most effective desulferiza-
tion is of the erder & : 50,

174, JORANNSEN, A., DARZ, W., AND
OUTHERS, Gaa~Purification HMosses
Comcaining Sulfur, E, 5. Fatenr
2,768,959, Qct, 30, 1956, Chem,
abe , wol, 51, 1937, p. &D6b,

Becovery of valuable catelytic
substances from aulfor-conmizlining
catalysts or for regeneraticm af
catalysts that have been poisoned by
abgorprion of awlifur, ZEeaating fur-
neces are employed within a temperz-
ture rapge of 400°-1,100° C.

173. JOEDAN, J. T, Absorbing Gases,
Eaciuding Hydrage= Sulfide. V. &,
Patent 2,594,537, Apr, 29, 1932,
Chem, Abs., wol, 46, 1952, p.
7316F,

Two-stage operation of gas abeorp-
tion by oil in a8 pasoline plank.

X

176. KAWASUML, §,, AND YASUHARA, K.
(Removal of Sulfur Cowpounds From
Gazeg,) Japanese Patent 1318
{1956%, Mar, 3, 1936. Chem. 4bs.,
vol. 51, 1957, p. 6128€,

Ccke-oven gas (500 m.%} contatning
14-15 grzins sulfur per 100 m,~ 1=
passed through a catalyst tower fillet
with 8 L, kieselguhr-¥a-UOgwHqO-P
catalyst (5 percent Vpdg) heabed ak
250% &, to decrease cowntent of auliul
to 0,5-0_8 grain per 100 =2

]

(
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XCPPERS, H., G. m, b, A, Re-
. covery of Hydrogen Sulfide,

‘ pritish Parent 676,396, July 23,
- 1952, Chem, Abs,, wol, 46, 1952,
p. 116461

ﬁ 5 and other acidic gases are
il geparated from coke-oven gas or 11~
Puminating gas by Nly scrubbing.

78, . [(Removal of Acidic
' Constltuents From Geses,)  German
Patent 929,936, July 7, 1953,
. Chem, Ahs,, vol, 52, 1958,
. 23B3I,

< BN, 4B, and Ho can be removed

: Ifgm cole-oven pascs by passing
;Fsﬁgaugh absorbing material containing
fpdrated FeQ and zlkali obizined ftom
= processing nf Al,

EOPFERS CO,., INC. Separvation
of Aeid Gases From Coal Geascs,
Britizh Patent 675,348, July 9,
1552, Chem. Abs., wvol. 45, 1852,
p. 1055906,

i YECUMm process sre Lreated to prevems
E Atoppages in lines end equipment.

80, ¥RERS & o, (The Removal of
the Hydrogen Sulfide From Waste
Gases.) Swiss Patent 259,062,
Jute 16, 1953, cChem, Ahd ., wol,
48, 1934, p. e102f,

;& slight cucess of €1 on basis of

S content is added to the waste gas
0 passed through two serubbers, The
! formed 1 Temoved in the first
:HPbET by Ho'. The excess Gl is
Mved by comversion to NaOH in the
fﬁ?nd $trubber, which iz packed with
‘1EEE§ a0d sprayed with dilvted NaOH,
l;ihlfuis; uares=cted, is oxidized to

T or Wa50, by NaCCL,

31

L

181. TEUTZ, K. E. Gas Desulfuriza-
tion, U, &, Patent 2,641,526,
June 9, 1953, Chem. Aks,, val,
47, 1953, p. 53581,

Hy8 12 absorbed selectively {n
prasence of Cl, from a gas with an
aquecus suspension of Fe{{H),. B5us-
pension is reactiveted by ouidation,

182, , Gas Desulfurization,
0, 3, Patent 2,641,327, Jupe 3,
1952, Chem. Abs., wel, 47, 1933,
P. 8358a,

Selective removal precess of H;8
by means of Fe{OH); suspension and
conseduient Fegenerstion of suspension
by alr oxidation.

153, » Desuliurizing Wineral-
011 Blstillates, . 5, Patent
2,641,371, Jene 9, 1953, Chem,
Abs_, wvol. &8, 1953, p. 83504,

Fe(OH); suspenaion 1s emploved to
remove Hp8 from a 1ighi mineral oLl
distillate.

184, Remowal of Objectionskble
ulfiry Crmpoends From Mineral-0il
Distdllates, U, 5. Patent
2,816,834, Kov, 4, 1952, Chem.
Abs,, vol, 47, 1953, p. 1%27c,

AN #quctus austensicm of iron oxide
(0,05=0,8 mole per liter) is used to
remove Ho8 from 2 1ight mineral dis-
tillzte, Solution is regenerated by
oxidatioan.

185, LUEG-ALTHOFF, W, Gas Desulfuri-
zatien., British Pztent 711,004,
June 23, 1934, Chem. Abs,, wol.
48, 1354, p. l4lese,



32

Ho8 is gabaorhed gelectively io
presence of c0z with an agueaus sl
rion of ammonia using saoTh cantact
time.,

186, LUNDSTED, L, G., AND SCHITLZ,
W, ¥, Totally Hydrnxypropylated
Alkylenediamlines. i, 5, Patent
3,697,116, Dec. 14, 1954, Chem,
kbz., wol. &9, 1953, T. 15951c,

Compounds can be used asS ghsorbenta

for acidic gases guch as HgS gnd Gon.
M
187, MaRsH, J. D., AND WERLING,

WIILTAM, B. &, Recovery of Sulfur
From Geses Contalning Hydrongen
q.1f{de, British patent 769,993,
Mar. 13, 1957. Chem. Abs., wal,
51, 1937, P. 11675E.

Catalytie oxidatica of H.3 aznd 507
ta sulfur i performed as s continuous
procaoss. An activated AlaOs 15 used
ag a catalyst.

184, McCARTNEY, E. %. Extractlon of
Acidic Impurlities and Moiwture Frosd
fases, U. 3, Fabent 2,547,278,
Apr. 3; 1951, Cuem, Abs., val,

55, 153, P. 3912z,

An aeld gas absorption pIOCESH
with amine and wiveol anluticons 18
jmproved by retzrning the condensate
from the Elrst bpating zone Lo second
for use as reflux,

1aG .  MoCLERDON, E, A. Portable Gas
purifier. U. 8. Patent 2,616,513
Nov, &, 1952. Chem, Abs,, vol.
47, 1933, Pp. 34590,

An aquecus wonoethenol amine solu-
thom (153-29 parcent) is pmployed to
remove Hod and orher acld gased from
emall volumes of gases.

190, METALLGESELLSCHAFT, L. G. Re-
moval of Hydrogen gulfide From Hy-
drogeneticn Product. British
patent 769,510, MaT. 6, 1957,
Chem, Abs., vol. 51, 1957,

p. L08724.

Ha8 digsolved Lo tiquid product of
catalyeiz tydrogenstion ja scripped l
by Hos.

191, MILLER, B. E. Recovery of BSul- |
fur From Natural Geé Conbaining
Bydrogzen cutiide. . 5. Fat&on
2,771,564, Kov. 27, 1936, Chemd,
Abs., wol, 51, 1957, P 115754,

Hqs is adsorhed by 810z rel.
;g desarped by heatins.

HyS

107, MITARE, K,, ANY T, G. (Gepares
tion Of Gases.) Japansss Patent
178,487 (1944), &p=. 16, 1349,
Chem, Abe., wol, 43 1831, p.
47504, |

An zdsorbent Ieor Had and othet |
apidic mases such as 505, T, sad Jyis!
iz made hy trerting aromatic or alt-
phatic amines, heierocycile H com=
pownga, or peat with Ky and mixing
with an aldehyde contensALE.

Y

184,  NEWTON, A g, FPurlfyimg Lnert
Gases. U, 5, fatent 2,321,937,
Sept. 12, 1950, ¢hen, ABRS.; val,
Gé, 1930, p. 11947 a,

A ipest gas that contains an H-
nenmeatal compound, such 2s Hob oT
HqO 1 purified by heating the gas
with § at a high tempersfUTe
(2067-1,000° C.}.

8

194 . OBELL, W. LILLIAM, Removal ol
Onidipeble 3uifur Compounds From

o e ey ke
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Gag. W, 8. Patent 2,581,133,
Jam, 1, 1932, Chem, Abs,, vol.
46, 1952, p. 3245h,

Removal of Ho5 or organie sulfur

_!frgm a natural zas by two-sbage

- descTibed,

heating and reacting pracess La
Ksalin, Alsli, iron

" gutde, or their miztures are men-
 tiened as suitable estzlytlc solids,

- 193,

orTg, G, & 00, G, »n, o, H,
Fuel~Gas Purificatison, Sritizgh
Patent 694,773, July 29, 1953,
Chem, Ahs,, vol, 48, 1934,

p. Sb37a.

H.5 1a removed Crom a zas abrained

" from dry distillation of coal by

_scrubbing with concontrated ML, 0H atb
© the bottom of &

sorubber and wiEn

;1iquur frem the NHy Temoval plus re-
 eyeled, cooled, and deacidified
" ligeer from the Ha5 removal =tep,

z

196, PAULING, W, Gas Purification,
Brirish Patent 75,673, Jan, 9,
1957, Chem, Ab=., vol, 51, 1937,
p. 91311,

In a process for removing Hpf from
£33 by acrubbing with a solution af a
wezk alkali carbopate, Nily i3 added to
the liguid product to produce NH,
s2lts which are steem distilled frow
the solution,

137, PMILSEN, d. €. Regeneration of
Ethanolamine Solotions From Gas
Purification. U. 8. Patent
2,716,136, Aug. 23, 1955, Chem,
Abs,, wvol, &9, 1955, p, 152134,

Steam stripping and alkaline
treatment with Ba(ﬂﬂ}z) Sr(0H)4, ar
Ca(ﬂﬂjg are dged to regencrate erha-
“lamine solution comsletely.

33

198, PAULSEN, H, C,, 20LTZCLAW, J, B,
AND McNAMARA, T, P, BRecovery of
Diethanolamine and Salts, ., 5.
Patent 2,701,750, Feb, B, 1855,
Chem, Aba,, vol, 49, 1935, p,
58170,

Steam stripping of Ha3, caustie
washing, and discillation to remove
Hal ars used iz order,

153, FHILLIPS, I. U. Remoying Hy-
drogen Sulfide From a Gas Mixture
With 4 Purification Material and
Taen Revivifying That Material,
U, 5. Fatent 2,682,444, June 29,
1334, Chewm, Abs., vel, 48, 1934,
o, 9657L,

Contimuous sulfur removal by pass-
ing gas through 2 pecked bed of hy-
drated iron oxide-containing materisl
that moves progressively dowmrard
threugh a chamber, Iron oxide is
contimuoualy purified and returned
La nrocess,

00, PHIALEPS, I. H., AND FUMPHREYS &
CLARGOW, LTD, Ges Purification,
Britigh Patent 672,546, May 21,
125Z, Chem, Abs., vol. 46, 1952,
. 928%b,

4 meving-bed irom oxlde procesa is
deacribed.

201, PIPPIG, H., Sulfur From Gases
Centaining Mydrogen Sulfide,
U, 8. Fatent 2,772,146, Wov. 27,
1956, Chem, Abs., vol. 5L, 1957,
15353g,

Sulfur recovery from & gas contain-
ing HzS by 8 process invalving tie
steps of zbsorbing HyS from the gas
in sn alkeline wasking Liguid Lnclod-
ing a free=oxygen=-containing cxddizing
agent at 20°-25°7 ¢,
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20z, PORTER, F. Y. B,, AND EORTUCOTT,
L, F. Hydrozzn Sulf{ide Remowval,
6, %, Pateml 2,737,127, July 31,
1556, Chem, Abs., wol, 50, E950,
n, 17413s.

Catalytic pracess co remove hydro-
gen sulfide from petroleum hydro-
carbon,

E

203, ERANDLETZ. H, B, Puriffcation
and Separation of Gaseoua Mixtures.
U. 5., Patent 2,615,787, Ozt, 28,
1852, chem, Ans,, wvol. &7, 1833,
p. L3511,

Stesm 15 zaved In reganersting
alkaline solution wsed fozr HpS znd
0o abseorpticn by simullanecusly con-
cenbrating selutlon with cnougo slead
and rorurciog the excess condenszbe
fo lower parb oI fower,

204 EHEVES, L. TRemoval of Hydrogen
Sulfids From Indostrisl Gases.,
Bricisha Patent 719,056, Nov. Z4,
1954, Chem, Aba., wvol, 4%, 1833,
p. F22Z8a.

Process employs fluidized irgcm o0
mangancse oxide at 150°-700° C. to
Temove HQS‘ Oxides are regeumerated
by heating under axidlziag conditien.

205, ROBINSOYW, 5. P. Desuliurization
aof Gases, U, 5. Patent 2,551,503,
May &, 1951, GChen. Abs,, vol. 45,
151, p. G8Z5e,

A rontimuous process for removing
orgenic sulfur and H;8 in which the
yases are heated ang desulferized by
contset with = stresm of pebhles en-
tering at about 1,38{° F, The peb-
bles are 1/4 to 1/% inch in diaweter
snd consist of a catzlytic material
suth as bauzite sad 2 wetallic oxide
acceptor for the aulfur.

205, PFOYER, L. W. Gas Purification
{Hyirogen Sulfids Removall. 1. =3,
Pareut 2,614,904, Oco, 21, 1932,
Chom, Abs,, wol, 47, 1853,

p. 1361hL,

Solventa, such as kerasine, diethy.
benzene, and especlally aniline, have
the selective absorptivity for Fgd
from mixturces containiog CGE,

17, TDFUHRCHEZMIE &, €. UDesulfuriza-
tion of Gases, Dritish Patent
697,204, Sept, 16, 1953, Chem.
abs,, wvol., 4%, 1934, p, 346Pe.

An irom owide iz used in a wessel
in which gas flow is upward at & rake
which minim*zes catalyst particle
MOVETE v ,

208, , TDesulfurization of
Gzsea, British Fatent 772,017,
Apr. 17, 1957, GRem, Abs,, vol, ;
51, 1957, p, 1087%a.

o i i o e e i e e et

Organic sulfur is coaverted cat-
alytically to ¥:5 and removed,

-

20%. RUHRCHEMIE 4. G., and GOTTFRIEED
BISCHOFF, G, m. b, H, Removal of
Organic Hulfur Cowpourds From Gases
by Cooversiom Inte HjE, Briclsh
Patent 769,604, March 13, 19537.
Caem, &bz, wel, 3L, 1937, p,
1G0878e,

B —
r

Orpganic sulfur comgounds are con-
verted to Hed calalyrically by mezns
of 5 percent Ki on kizzelgubr or
delomite,

-
Y

s i

210, SAILORS, H, R, Removal cof Hy-
drogen Su:lfide From Gasss ead
Liguids, U, S. Pztenm: 2,824,694,
Jan, 6, 1%33, Chem, &bs,. vol,
47, 1953, p. TITZE.




; #n5 15 removed from nabwral gas
pd other hydrocarben gases with

EHEUJ!; in stﬂf;'

¥,11, GCREUB, F, Desulfurlzation of
- gases, U. S, Patent 2,780,310,
> ¥eb, 5, 1957. Chex. Abg,, wol.
o 51, 1957, p. 53%0h,

" gulfur recovery by passimg feul
F'ég up through a melded desulfurlza-
t{on mzterial at 25% €, Solid mete-
“4sl may me regenervated and reuased,

112, SEIRE, WILLIAM A., JR. Process-
.- 1ng Dilute Hydrogen Sulfide Streams,
9y, 5. Patenr 2,726,332, Dec, 13,

" 1055, Chem, 4bs., wol, 50, 1954,

p. B1B0a,

¢ A gas 1s brought intc conbact with
i oxcess of [ree awygen In presence

“ef a platinum catalyst to convert Hyl
E6 805 and 505 which are than ab-
.@thd by 13580;, COp is met abzorhed.

Trealment of Gasea

Rch in Aydrogen Suliide. U, 3,

Patent 2,784,035, Mar. 5, 1837,

Chem, Abs,, vol. 51, 1957, p.
Ca2d,

13, STINER, L,

< Amponta s removed from hydrogen
& WIfide ri¢h gas by a Cwo-stags

: -F?UEOHS waghing with intreduction of
i Alr,

A4, STALH#ED, J. L. Desulfurizatlion
of Carbureter Gas. U, 5. Catenl
2,755,179, July LV, 1855, dChem,

dhe,, wvel, 51, 1937, p. 6128a.

. Carbureter or producar gas is de-
Mlfurized in a continuous process Lo
“hich lvmps of limestone or doleomite
__t:igEnd gravitationslly in & colum

Pough whilch the sulfar-containing
%ﬁ is riging counterecrrently,

“\3. SZOMBATHY, RAIMSN V, (Removal
of Hydrogen Sulfide, Avrmonia, and

35

Hydrocyanic Acid From Gases snd

Recovery of Ammonium Sulfate and
Sulfur.} German Parent 923,156,
Feb. 3, 1955, Ckem, Abs., wol .

32, 193E; p. 70ic,

Scrubber uses s (NH:) 23504 solution
containing Q,01-0.02 percent of a M-
quinome {¥ = Mg, ¥V, Gr, or Ce.,}., Gasas
are absorbed =t 25°-30° G, znd 2 pH of
-9, Part of wash liquid is subsoe-
auently treated at 20° C, to convert
the (K4,),5503 to sulfur and (KHy),504,
while other part is recycled,

I

916. TAKATA, KAQZO, AND OTHERS,
{Purif{ication of Carben Diewide.)
Japansgae Patent 8869 (1934), Dec,
28, 1954, GChem, Aks., wvol, 30,
1956, p. 10336z,

Cas was passed inke an abserption
tower cenkaining 30 kg, pex mn.3 EHy
and 300 kg, per o3 FI4HG3 at 10° ¢,

217. TRIDSAN-GESATLSCIAFT WZIGEL &
£Q,, G.m, bo B Wet Purification
af Gas. British Patent TOU,774,
June 2, 1954, Chew, Abs,, vel. 23,
1954, p. 12305b,

Ho5 and ather acidic comstituents
can be removed from coal gas by scrub-
bing it in a packed tower with an
alialine, prefersbly mmwonlzesl ee-
luticn, Adir !s szlap introduced [rom
bottom of tower o oxidisc Haf,

2%3, THUMM, Y., ARD OTHERS, Sulfur
From Hvdrcgen Sulfide and Sulfur
Digxide or Oxygen-Contzining Gases.
U, 3. Patsnt 2,785,056, Mar, 1Z,
1937, Chem. &bs,, wvel, 31, 18937,
p. 9108e.

Sulfur 1s obteined [rom HeE and 305
or oxygen-containing gases by proasing
them throvsh a series of catslysts.
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21y, TIERKEY, J. ¥. Seleetive Ab-
aprptlon of Hydrogen futiide 1in
Methanol. U, 8, Patent 2,813,125,
Mov, 12, 1957, Cheno. Abs., wol,
52, 1938, p. 49640,

Hos is absorbed from gasecus mlx-
tures by MeOi. The Hp8-2eQH wixture
{5 heated to recover Hp3, MedH being
regenerated Eor further use #5 an
shsorbent. CProcess Is alsc useé te
prapare Hpd-MeQl stock golutions for
manufacture of methanethiol,

¥

220, VETROCOKE SOCIETA PER AZIOKL,
(Abzorbing Carbon Dioxide and Hy-
drogen Sulfide From Gaseous M-
tures.} ZItalian Parent 470,738,
Apr. 23, 19532, Chem, Ahs,, vol.
£7, 1953, p. l0786a,

Ns or K carhenmate soluilon st
70%-75% @, and 10-13 atmospheres is
pipd zs shsorbent, Absorbent is
regeneraked with waste wapoTs,

2L, , Removal of Curbon
Diowlde and Hydrogen Sulfide From
fasequs Miztures, British Fateat
728,738, Apr. IV, 1535, GChem.
Aba,, wol, 49, 1955, p. 152%7e.

Wat Temgval of XS and GOz by al-
keline solution of KagCdq or Kty at
10-20 atmospheres emd al°-85% €. 1s
deseribed,

W
4223, WATKER, R,, WILEIN, C. R.,

COOPER, M. G., AND DROWH, J. T,

Hydrogen Sulfide Eemaval From

Cases, U, 5. Patent 2,303,578,

Apr. 11, 1950, Chen, Abs., vol,

4%, 1950, p. 35704

5 is absorbed at & Toom tEmpErE-~
tutre with a single agueces’carbonated
alkaline suspenslom of & hydrated
iron pxlde, irven carbonate, and Dasic
irop carbonate in gervies,

223, WYLIE, R. Removal ef Carhon
Dioxide and Hydrogen Buliide From
Gasenus Hydrocarbons. 1. 5. Patent
2,718,455k, Scpt. 20, 1853, Cheuw,
abs,, wol. 43, 1935, p. 1edlii.

Formation of emlsien i mmine zb-
surption process can bo praveonted by
zdaipg 0.5 percent of more af awn
aikaline salt or hydrozide selucion,
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A
Acetylene-pas purifier - 124
Acld-gas absorptiom process, improved - 183
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Amines:

dlighacic - 1592
Aronatic - 192

¥ compounds, heterscyelic - 154

Peat = 196
4lkali carbonate secpubbing - 196
Alkali-metal carbonate soluticn, medificatiem - 137
sikzline solutlion:

Aguecus, scrubber to remove HyS - 158

Regeneration, ateam saving - 203
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- Amionig-golution, sgqueous, a§ absorber and debydrater - 147
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B
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i Carburerer gzas, desulfurizatiom - 214

Catalyst, sulfur-polsomed, recovery - 174
- Char, a4 oxtdizer - 173
. I:1"'5“--"‘1"3'211, as absarbent = 130

2

: DMethylone glycel solutloms, as absorbents - 137
St, from blast furnaces, as absorbent - 141
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Ferrocyanlde, as absorhent - 144
Fe,03, 3Hp0, dry, with 2 percentk sodlum hydrexide, as absorbent - 167

ke

Gas, imert, purificstion - 192

Gases, industrial, purification, catalytic process - 126
Gases, wastc, purlficatiem - 180

Cas-purifying apparatus, improved - L&O

Gasoliine plaat, Ewo-stage operaticm - LTS

H
Beating and reactling process, two-skbage - 1594
Hydrocarbons, separation - 122
Hydrogen sulfide:
Absorption on solid meterial - 211
Steam stripping, ceustic washing and distillation - 147

I

Iron ¢erbonate suspensiocn, =s absorbent - 222
Iron hydrowide, as absorbant - 171
Iron pxide:
Alkalil frowm processing aluminum as absocbenk - 178
Hydrated, =za gbsorbent - 151, 15%, 190
Euspension:
Agqueous, &4 ahsarber - 181, 154
As abaorber - 166, 1#2, 183
In polvhydric alcochol - 163
Treatment with - 133
Use, in puriflcation vessels - 207
Iron oxide box process:
Three-stage - 1G4
Vertical pancls, insertion - 172
Iron cxide process, moving hed - 200

L

Liquid gas, strippiagz - 1%

Liquid wash, elementary sulfur recovery - 201

Liquor, armeniecal, spraying with, selective abzorpbion = 130
H

Mancanege oxlde process, as zbzorber - 204

Marerial, solid, absorption on - 211
Methanol, as sbsarbent - 212
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wiztures, dry, water-miscible glyeols, glycel ethers, glycel 2gters,

purlfiers - 134

¥rroethanolamine sclucicms:
Aquecud, as absorbent - 18%
Le absorbent = 137

il
yitrogen bases, crude, g ehsorbent - L45
g
feidatlom, catelytic:
Alumlna az catalyst - 187
Flatinum as catalyst - 212

gwida, as absorbent - 153

E

Potzgslum carbonete solution, as absorbent - 271

Processes;
Catalytic:

Bauxite or metallic owide, comtimucus HpS removal - 205

Combustion - 170
Copper chromats or chromite - P27
Kleselguhr - 176
Orgamie S te HoS - 208, 209
. Oyelie, polysulfide produced - L40
Fluldized iren, as sbsorber - 204
Wet, avoiding underéreztmeat - 155
Byrite alug, Tew macerial of absorbent - 149

5

Senipbing with Fe(0Ac)y solutlion ané oxygzen as abscrbent - ie2

Semaratiom, two-stage - 128
Silica gel:
As adsorhenc - 150, 151
Degorprion by heating - 191
Soda solutlon, as ahgorbent - 146

39dium carbopate solution, as absorhent - 221

Solutinng
Amoniacal :
A3 absorbent:
Alr fntroduced - 217
Liguor solufion - L31, 142
Washing with, seleciive absorpcien - 132
Caustic carbonate, as absorbents - 22
Brganic, as absorhents - 154
Snlvents’ aelective absorpiivity - 206
“lfur sludge, crude - 170

39
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I
Towers, empty spsclal design, pretrestment - 136

".I'I'
Vacuum-activation process, hot - i5%
Yacuum process, kot - 179

¥

Wash, liguid, elemeatary sulfur recovery - 201
Washlng: -
Agueous, twa-stagc, removal of ammonia - 213
Countercurrent, technigee, modified by Eracticnal distiliation of
semoniated scluiicns - 165
Washing agent, polar, as ghsorbent - 135
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