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REF CE 

Sulphur, t,he first ch ical ele.'11 nt foun and used by the cave man, 

penetrates any industries . Its adaptab.i.lity, cheap ess, and st ble 

qualities .nhances the mineral's varied industrial uses . 1'~ew . ericans 

are aware of the imp rt3.nce of sulphur an far lesser number unde:i:stand 

t.e nod rn extraction methods and r-elated problems . ferhaps no otier 

miner 1 is more widely used and les.3 recogniz d than sulphur, -whic today 

is .umost wholly supplied by a li! ted number of mines in the Gul.t Coast.al 

Plain. 

The purpose of this study has been to trace the developme t of sulphur 

mining from ancient crude ethods to the modern Frasch Process, and the 

industry's relation to climatic, physiographic and cultural factors . 

Government documents and professional publications supplie the 

iter with the ~ e test portion of research material. Personal observation, 

correspondence and personal interviews c ried on by the writer supplements 

research material . 

The writer beca.llle intere ted in sulphur and ethods of obtaining the 

mineral, while visiting the Hoskins Mound sulphur .mine in 1938. While 

serving with the Unit d States rm;r, in Jicily and Italy, during ~ orld 

.ar II his interest becam further stimulated when observing sulphur ining 

meth ds in those re~i ns . During 1946 - 1947 he personally visited each 

operating s lphur r, ine on the Gulf Coastal Plain, in addition to each 

exh usted ne . Information gather durine these visit made posuible a 

better understanding of th industry and provided valuable collection 

of terial, part of which entered this tudy . 

The writer sincerely credits the 1anagement of Texas Gulf' 'ulphur 

Company, Free ort uui.phur Company, Jefferson Lake vulphur "oJllPany, and 



Duv 1-'r s ·u1.phur G r· rr or in.for. t.ion rovid an t court. ~sr 

e.n ' ed. Ue Vi!:!it.J.ng tn ·i.r tu.nine op rati n • 

he lib ri of Okl.Ab, - Uni ver ity, T tini vcrsi ,/', Loui iat 

V 

7 gricultural , .ie l en 

. st. generous in prov.:ctl t l"O"" 

· ~cal Colle e., is Jue 

th credit ro. loc:1t a.; ~vailnu e 

1st.a.cc r ed. by ctor :d 

nt. ot O l.aha:a icult:ural and t r.lic Colle e id e bers of 

tatt, es ci l:l l'rofeooor Georg-0 "' • vor!'i ld ,n, aic.ted in 

t of this tudy, i= groatl an r~ci ed. 

st · port · tt tho uthor , eknovl , ~ ~ t.he eonsL::mt. pati t 

"'iGt Ce UCl'OO hi df 1 .\.n • QUp., -1 ' 1n range-

~nt,. 1 siticn d typitia or t e - · script. 

John l . 5t:roup 



C pt r 

l 

11 

UI 

V 

VI 

ll 

'f All • 0 C 1El 

JULPHt.~ t'i.;.OvO,., 'I 
(1894 - 1919) 

B 

l- ll 

12- 28 

29- 40 

41- 59 

60-76 

77- 90 

91 ... 95 

96-100 

101-109 

I ' . 
l I 
! . 

\ 
I 



7 

II 

II! 

IV 

l .. 19 

2 .. 49 ,., 
4 .. 67 

5. 



l . 

C P'l'.., I 

t o:uon ND ;.>0Lf'liUR 

ound 

ulphur sine tion is o.t 

sulphur i the Bible and in the Hom ric s , being 50!l:ter.;U!lCS ref rred to as 

br t.one.i The !«>man evld ntly obtained it in t e as n w, by elt-

1t. theion; th In e ~ t · s it lVaS for edieinal 

purposes, r ieation,. bl 1ng or linen by the :r;gypt,1.ans, el a :u.na ._._ •• ,,,,.. 
casks, for ... troyi fungus growth 1a vineyards and orchard , preparing 

t.orche, !-or c ent gl.aas, and tor wor 

Du.ring t.he t e o tti C sara sulphur :u.s in t e pre tion ot 

1ncondiaey terials for fare. Hist.or/ cords that he Chin ae, during 

t t hilosopher, Confucius_. c pounded sul hur with other 

substance in the preparation or 

i.ts b ight, about 50 • V., 1 J.iey wrote that ther we tour kines or 8Ul.phur 

and stated also that £ourt. en · icinal uses ro being de ot this str. ge 

u sta.nce"93 Pl.iD.y r eo ie and • tingui.,h th four , if'ferent kinds or 

!>ul hur, evidently dit.ferin in purity, by the ua.e~ to hich they put . 

(aJ 0 Live" sulphur, used in medicine; {b) f1ll.l r•s sulphur -ulo;red in the 

preparation of elot.h; (c) egula, us int · ting -wool; and (d that u ed 

2 rl l: er, Translated by • • C. Phalen., ' Tbe l.b.logis on Theor:1. 11 

reati , University of ... urich, (1887), p. 2.3. -

3 i Dela.hr toigne, L' industria biner ia, ..101.fifera ;.:,iciJJ.a.,na, oriru>., 

(1925), P• 429. 
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4 
in .preparing l p-wicks for easy kindling. Dioseoride , according to his 

teria dica, knew of the dermatolo ical value of sulphur 'When pplied 

to oint ents . It r ined, however for ay-Luseac and Thenard to demonstrate 

that sulphur is an eleme11tal substance. 5 

The alche ists of ancient ages worked with the so called "yellow magic" . 

Both eber and Abu - kr - Alrhases divide the credit as the fir t to 

discover t t acid roduccd from sulphur wa a great solvent . 6 

In 1804 heodore de1 Sa.ussaure found sulphur present in plants, list ing 

it as essential to plant ~:rowt.h. ,j, chs confirmed the beli f that sulphur 

was essential aJ a food in culture solutions. 7 

The mountainous island of Sicily, off the toe of Italy, produced, 

early in the 15th century, the first cot!llllereial sulphur of odern tintes. 

lot until 1735, however, did naLions of the world begin to vie for control of 

the element . The cause of this struggle resulted fr f indin.g a ethod of 

pre par sulphuric acid from el ental sulphur. A. quae Doctor, ed · ard, 

first carried out. ~cri..leut, near M.>n<.lon, and upon ouecesst'ul results 

produo th uch dewired cid in large quantities. 8 Soon after the a.rd 

process bee ea comrnerci l succeso, n erous sulphuric acid plant were 

establi hed in England, 'ranee and Germany. • ebuck, of llirmingh , in 1746, 
9 

introduced the lead-chamber process, an ext.re e;cy- improved method. In 

4 Ibid. , p . 430 

5 •. L. Po r and ·• '1' . 
College, Corvallis, (1939), p . 

6 unge, .QR. cit ., p . ? . 

George, ~ £1:.. vul,phur .in Soils . 
4,. 

7 cGeorge & owers, .QB.• cit. , p. 4 

8 Lun"'e, Loo . m ., p . 8 . 

egon ;jta.te 

9 o. ··uttman, Journal .Society Ch ical Industry, (London: 1901), p . 5. 
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Germany the sulphuric acid industry was late in getting a foothold . This 

did not create a great demand for raw sulphur in that country. lo The first 

sulphuric acid works in Germany were established, near Dresden, in 1820.11 

12 
In 1827, Gay-Lussac ' s condensing apparatus was erected. The new method of 

preparing sulphuric acid created a great demand for native raw sulphur. It 

was then that the sulphur industry had its real birth. 

Origin of Sulphur 

Sulphur is an element whose atomic weight is 32.06 (oxygen= 16) . It 

is very brittle; its hardness varies from 1. 5 to 2. 5 of the ordinary 

minerological scale. Its specific gravity is 2.0454. In most occurrences, 

it is semi-transparent at the edges and of the well known bright yellow color, 

which darkens with an increase in temperature. 13 At -50° C. (-58° F. ) sulphur 

is nearly devoid of color.14 It melts at 111° to 1.20° C. (234° to 248° F.), 

it does not conduct el ectricity, but becomes electric by f riction; it is there-

fore difficult to powder finely, as it adheres to the mortar or pestle . At 

250° to 260° C. (482° to 500°F. ) molten sulphur is nearly black in color and 

so viscid that it does not run or flow when the vessel is upset . At a still 

higher temperature it again becomes thinner, keeping a brown color and at 

lO H. A. Smith, Sulphuric Acid Manufacture, (London: Gurney &. Jackson, 
1894), p . 96. 

ll Lunge, QR. cit ., p . 11. 

12 Ibid . , p. 1. 

· 13 Frank H. Thorpe, Outlines 2£ Industrial Chemistry, The Macmillan 
Company, (1917), p . 58. 

14 Lunge, 12£. • .ill,., p . 14. 
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41+6° c. (e02.11° ll' .J it boils, forming G'~ hrov,niah-red vapor. ;~t~1.1"1y thi)ories 

selves most. 

'i'he action of oxygen -on hydrogen sulphide ea-uses sulphur to he liberated 

ru1d. deposited. (~5 + O :: u2o + 6). In regions of volcanic acti,dty or 

where voleanle activity has recently eea.sed, ocou:rrenee ot sulphur incrustat-
16 

ions are eotTaonly obset,-ed. G., F. Baker who ~1,udied the phoenomena of 

s-ulphtW fol'.."'mations at ~ulphm" Bank, Ci:ilitornia ~ates that sulphur 

b_y the action of \mter vapo.;.~ on hydrogen sulphide.l.7 

It is also forii:i,ed by the incosaplete co,1t'bustii:m hydrogen imlphicle, probably 

in .;JCCordance with th0 equation: 2li2s + o2 • 21120 + 2s.ia 

I\ihere oqgen is in ... .xeess, ~s at Mio sur!aee" bydrogen sulphide i$ 

15 '.fb.'d . •11. ~., p • ..tH .. 

16 o .. Stutzer, Translated by W. C, Phalen, 0 0rigb1 of I1ulphur ileposits;1' 
Economic Gcolqr:Qr, Volume 7., (December 1912), p~ 732. 

17 G,. 11 .. Baker.,. t:kmograoh, Utiited State:o Geological ,iurvey, Vo.lume JJ., 
(1888)., p. 254. 

p. 586. 
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the surface oxygen is deficient ., and then sulphur is liberated. The actual 

conditions are probably more canplex. At all events sulphuric acid and 

£ree sulphur both occur at Sulphur Bank, Ca.lifomia, and in accordance vi.th 

the conditions imposed by the experiments and theory. The deposition of 

sulphur at the abandoned Rabbit Hole Mine, Nevada is ascribed to solf'ataric 
19 

activity. 

At Cove Creek, Utah sulphur occurs in great quantities as an impregnation 

in rhyolitio tutr.20 It i~ derived fro hydrogen sulphide of volcanic origin 

and is also accompanied by strongly acid water. ··o tar as the sedimentary 

rocks are concerned, in this region, the association of limestone, gypsum, 

sulphur.,, and hydrogen sulphide seem.a to be quite general. 

The sulphur deposits ot Sicily are of the sulphate type, which is 

mixed with, or in the vicinity of bitum.inous gypsum, which in turn is 

associated with other sedimentary- rock~ It is usually assumed that t e 

bitumunious tter of gypsum causes a reduction of sulphate of calcium to 

the sulphide with the production of carbon dioXide and water. 21 The resulting 

sulphide is then decomposed by carbon dioxide, water and oxygen, yielding 

calcium carbonate and sulphur . Sulphates are known to be vecy stable compounds 

and their reduction at ordinary t pera.ture by lifeless organic material is 

seriously questioned . On the other band bacteriologists have kno1a1 for quite 

19 G. I. Adams ., Bulletin u,s.G.s., !!2.• 225 , (1904) , p ., 495 

20 w. "' ,. . Le ' Bulletin, u,s.G.s., .!2,. ill, (1907), p . 485 

21 c. Palmer, Bulletin., u.s.G.s., !Q.. lM!., (1908) , p. 455 . 



6. 

ame time that certain livi11g trl.cro-organi s, und r favorable con itions , 

are pa.hle of r c.iucing ulph tes in solution ith the l beration of 

hydrogen sulphide. . 'his port.ant bioche:i ic l eaction has been alluded to 

22 
in geological liter ture. 

Occurrence .Qf. Julphur, 

The sulphur deposits ot Louisiana and 1e.xas have b en or ed by 

sedilll t tion from bracki h ter w.·ine • 'i'bese 

sed.· entary deposits have een cov red to their present depth, the 

doe that a.re observed have been formed by intrusion.23 oth salt and 

sulphur occur in t.hese omes. be cap rock contains th sulphur. In 

horizontal section th dome are elliptical in shape. erlying and 

eurroun ing the domes are clay, sand and 11gwnbo.t' The upper portion of 

the d e co sists of porous cap rock hich is largely limestone and calcite, 

with traces of carbonates and sulphates of other a.lkalin earths. The 

sulphur occurs in the porous estone in the fo o:t rhombic crystals. 
24 

erci.al aulphur is found scattered idely over th world. he ost 

noteworthy deposits appear in the, following countries, in addition to those 

of the United ~t tes and Jieily lready noted. 

22 0 
• tutzer, ' ranslated by • a. hal.en,, .Q.2. cit., p . 733 • 

23 1l!lond li . lo-Or , ditor, J:1Ul,letin American Association 21,. 
PetroleUlil Geologists. 11Geolo of ~alt 1.lome Oil Fields ." ... . L., DeGoyl r, 
norigin o! orth erican · lt Doi. es. 11 pp. l-44; Franeis ,· . aughan. 'Th 
, ive I lands, Louisiana ." pp. 45Z-469. Houston, (1926). Donald C. Barton. 
Bullet.in eriea s ociati n of Petroleum Geolot~ists . ol e 17, 1'ulsa, 
(19.33 , pp 1025- 1003 . O. ;) • i odgers, $!Intrusive Origin of t.h uli ~oast 
Domes. " Ee n ic Geology,, Volume 13, (1918), p . 468. A. F . Lucas, 1 he 
·very Island ~ lt ine and 'l'he oseph Jefferson Salt Deposit , Louisiana." 
ngineering and ining Journal, Volume 62., {1896 , pp. 463-464. ------

24 kxlern ..Julphur '4ini g . exas Gulf Julphur Compan.Y, · ew York,, t 41), 
pp. ll-l3 . 
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• "\llp ur po~u.s 0 country as td. vole. es • 

he vole c zones po it 
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25 ~ 
~~Ui. 

• 79). 

t.o J..9, 
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27 
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annually. 

Hex.icoi29Sb3Llow de.posits oecnr in the i'.State of Vera· Cruz.. l~raction 

plans consider the use of the 1'~rasch Process,, in obtaining trulphur tram these 

deposits-... Discover., in 1931 t.tl · a sm-faee d•posit of sulphur near t.:he ti.io 

Grande opposite <!a,nd,ebrie,, 'l~$., ab®t fifty faile,s aooth ot Ila;rta., 'l'fi«AS, 

. .! - 1n ' - 30 41 A created new interests~ in the sulphv .i..ndu.stry . · f..cwd.eo. · .be "'epo.sit 

rise1J above tbe surface to a height of ten to fitt.een feet., Expl.oitation 

wou.M require extensive road or railroad buildins. 

The £ollow:ing countries produce mino.r quantities o.f sulphur .• 31 

Exploitation .,,r sulph'Ut" depoi;i.ihs af.for<i prolitable i-e"'urna providing 
. )2 

the,; c.ontain twenty-five percent- or sulphur or m.ore. Deposit.e are uorked 

2S MinemJ.s Imboois;, bnited i:.t~ws ~ntent ir.r;f Interior, Bureau of 
l:iines, {1944), p. J.367 .. 

29 ~-, ;p. 136?., 

30 &G:!B!eripg AA~ &oi£U,1 J,o,urm,J., Volume 132, (July 13, l9Jl), p .. .35 • 

.31 Ptia.l.en., .a.e.,. eit •• p. 793. 

~ Jtatement by' a. li. Sweul, Perso:n.~l Interview. (fiewgult1 'f~, .Jept-etnber 
a, 1947).. 
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.r.-zii::~os have heeri v,'()rkt'.1,i:,i bea.rin~ e:ight J'.H;;;;re~nt, oi· les~; of 1illineral, nnly tr:i 

be @alldl'lned afte:t;· a short. period. 34 

by lr:ier:lean Ceiu.panies., are SQ tec.Jmically iwi•f'eet,e<i &flii to 1""e1iiti .. er Ht.tlph~ 

S\U'!aee.36 

34 G •. ;~ichlno, .i .. .,inet•aJ. lgdu~rtr;r, Vll)lume ~, {1e.;9}, p .. 5'12 .. 

>5 Letter f'rt>';ij I,ia.jt.>r George Heci:ming., G-4 Sectio11, Uai;.ldquart~rs,1 i:£up1"~1e 
Conu:n..,'t..rllier i'o.t~ the Alli.at l"'ower:a, 'foldo, Japan. (A~uat l.3 1, J:i147) .. 

36 H .. A. Swem, Pe:t"s:onal liJtervi@w, .2ll..• cit .. 



11 .. 

~------
37 JourA1al ~ .Iz1ctu~t_r~ey.l M9. £,.9,t,~,~,-~~_r.in;i Q~nist!X, \ff{)lu.~e 1.1 (F0t1ru&cy 

l.912), pp. 138; -B~ineeririg and Jc~p.in,r~ J<r~rn1a.l,, Volurwzt 8~ (~,}opt&,ber 2$1 1$69), 
11p. l 96-li97 _. 



tk,. of' 
f,!ai..~L.:,tJffit?..~---k ·--X~<Y:.-~'". J~P.R~ge • 

Naples, Ga.ntpania · 0: 
CaL".'~b:ria 

raeil:ities, but 

1908 
.1902 

1900 
1•,09 

10 
10 

:.-.)·· .( ~.,..o 
401 

·---~ 

2/J4?,94J 
2,82'1,455 

Value 
n .. ~~ -~--

198.,.522 
1.21,'J47. 

l ;i;t!iner.al llesources of the United. ~3t.a.tes. ll 'I'ra.nslcited t,y 
United ;;.t.ates Geolop,ieD,l .0,me::z:, (Y;'lO), 1:.i. '185. 

2 n. Stutzer, Translated by C.. Phetlen, The Nore Tuioortant l)goosite 
91. Ifon-1!:eitallie ,\iinerals. (Berlin• Borntraege1" Brot.ru::1rs, 1911), p .. l/14. 



fre!W.h l~ii,~;rra..>te:\\i.n ~t'.ll"'h i~:voa~~J. ~k~en it. Q®a.tJlitsb~ 

4 la:ir·g~ m.4lpbut"ie .. ~-,.id and at.~rtli pl!mts. tift~r 1823._ 

t,hc heavy ta o.n ,Salt,, ·rit l.i1ir tbe ,£aJ'!Qlel;)nie (~$., •ti· ~iealed 

1·1u.u;;;il'a.t-t ±:tiioditttely be.1111 the: U1'tlJ'luf'acta:re t:Jcf' elit<iti alJtfJ.ll tH't,Jl'* t:ive1'1:.ta:t>l. 5 



The sulphur trads was an~at,.$d during 't,he ~g;;,oleoni~ Nus, ·tiut, it t-<l\41 1a 

182),, ahown ti. goo~ g~wtl'h, ?h~ chimt uS8s, at. tbi~ t.~, -inel\tded Ute 

:Poor ~l1.atim1 ehaq.11ctffi~s ~. earl¥ ~- it:li:t~atey. 4iich 

t,dnff O}}t}l'!tt~- inci~!llllt.:.ly ant ~ld iw 'Out:,ut. to ~he ~L'nts 01.,. ~~ereial 

tivoa in Sicily.. ~- to be vuiy sm:em these ~~:.i last no tim4 

1n ~ alt w1e mu~ ii.g;~t. t,. ether in ~:de~ && lowr ptloea. Su~ 

:out.put. Cl:lte a.t trilt \ire, £~ abm.tt. 200 ~•, amd -.~ 8ol!il .ueold~ to , 

tu foreign -tter visible \o ~- naked e:,ti.. ·!ho ~k~-~ t-.i,Y6t~ i~k.~ at. 

a dis~4\t~t« t.o tha ~-. 

Alt.er ~. ~lw cktiical 1rJd~ry I.hr~ \he world ex~ed 

rapililly fflld $Ulpim1•ie tl.~W pl.$nt.s &ppwwad ift !W$r;la, Ge~ I l~&Iy_, &J.&i~ 

uoll:id'id and the vnited lt.at.ea. ~iit.n t.hie ~®aion :ht ~ph'.~.1e aciA ~u-

taetl.U"t)1 sulphur 4~a -SQOB ~grow 51cU.tan r~tmt~a. ':tits der~ 

QaturtuJ.¥ eau~ priceS}. ~ ad'ftl'.U.Ht and with a:ddffii oftorn ~ ~uee, SielU&n 
. . . . 6 . . . 

_.~a rone too over 4411000 ~ tons by· lB)l.. · The price bad. rise.rt to 

slightlf abGVe -i?0-00 per· t,Qn. Thi• ~- 'the M .. c~a, into a sp~tive 

~tioa 'Mlieh Dela'bf'~~ d&~ibed, aa ei."r1ili.ar tot.he Calitomla gold 

rush.? ~thin a. ~ too ,tmt.put, Maehe4 ~st. oo_.ooo tone -&na. the pnce ~ 



c&ul.phur Md to market it~ in an o"'8~1y aantlWI",. bm. tbe p,rw-Jueen eo\jld not. 

agree t.o s'l\.flY plan. ftie mtt$l' ~e ~ and .Sa we. t.~ ~ 

~t.. unde.r fi~ Fvd~ ll att~ed to ·~ ftt"..e ~ondi\iM. 

The motive. 'behi~ t1~ mdOpo]T ~h Je~~ cna'tal ·~ 1?0:lve ·the 

prob.ltmt:~ ¥4 the JieJ.li~ ml.lp)ml' protb.1cer&1. cud QOt ~Cit ~ ,'Wi4e ~, 

ment. At. thi3 t.L• Ferd~, a r>¥ ~. nu ot". t~-aa. llvei mat ·or 

the t.• in l'a.r1~ while bi~ iting'10ffl. of the 'tw~ Siciliea a.m ~u kJ~ 

pro~ little inc~ fC}.r hi$ t.atste ~r ~~- 1'10 $:~ Fr~, 

Aime 'fak lill'ld ~ene i~. t&;iok; adv~~o ot thie tac.t tr· ],11*:~~ that. 

all Sieilla.n sulphur aalt.l~ be pl..a.ced solw.d.-vel,1 in the ~41 Q:t tnou 

e~. '?ak~ 1,-.m ~ Ci•• for a. p~ of fiw ,,_.,._. la told.a ~-1 

Fcriioond. an<J. the wches~ d• Berry bee~ !!iiilml\ y.m~~•~' 1M ~ · 
-wa& a,e~; Qr'gllfd~t.iou of the c:~~• "t, ~ at; m~ wit.h a. ~al ~ 

~1,oso.,000.. Vnder ti1e e~ra.~ all $1c1~ ~m.w· .mQuld be ~k~ 

thi'<'#~';b 1dx-' wilder t~t ~ ~Ue$ .bt~aed •· t~ ~-.-.. 



QJ-60.,ooo .annually •. Failure reeulted wbcm tl'.t'.a: p.riee 100.poo frYJm l!20.00 to 

~70 .. 00 per ton. 

with the -exceptiM ot those u the Unit.ed ~tea had 'begu.."l to Utle iron 

pyrites as a. so'U:l"'ee ot ;;;;ulpbur aupplles .• 9 

a steady ur.:iwa.rd trend atter l84S, :na.'"ile]Jr t.he til~a.et:ure of -tert:Uiaer 

16. 

troa ~J.lphuric aeid and the use ot al!l.phur in eontr"linil;: a .disease on grapw-

.In le.167, rieh dep~aits ot reek pho&pbgte were discevered in South 

,. 1<-1--10 ,,... ;f d,: d ti. <I' ·n· \. · · ~ · ·.i,)1 -varo~. itl,4.:S . 4,$COVeF/ eau.se ·. ~:i;& .i.@i'c. • l.Z.Ol" 1;JU3.l;ll.G&O vO :Will'OOSe !'&,Pl.u~•· 

The nuu1ber of fertilizer nmnuf'acturing est~bli:sblLients grew i~~ 47 in 1$60» 

to 278 in ll!SO and th.e value of their output. during the srua11:1 peried incr.rea.aed. 

from ;~1.,000.,000 to t~o,000,000. Dy 1890 the t.otal fert.iliv.:e:r p;rodu1Ztion in 

the United Stat.ea bad Nm.ahed l,898.,000 ton31c ;and th.rougb.:i;ut tl,e ooutbern 

states, where .r~rt.ilJ..z:0r consumption WS.!£1 grea.te$'!;;, sul.phurie acid plants had 
11 

increased pro])Ot->tiont;tely .. 

9 Oscar Gutt.~wm,, u&u-1,- li'~utactun et ~ph~c and !Iitric &oidJS:,.r. 
Journal Soeietx 91_ ~heyp.cy lgluutrzr. V<>:tum.e 20,, .. (1901), pp • .5-8 .. 

lO J,. ll.,. !~ses., rt'i'be if}1ospbat:e t)epc,sits: r4 ~uth Carol.um. .• ~~ i'~J:.i:1 
Iteso;m:aes, {1882) pp., 504-5JlJ Carol .I)• t:.tript,, u'i'hli !-'tu,spbate Lldustey of 
united ;;:Jtates•l, 6U3 S;segial ue~!'o U,.. ;;;i• !a:W: kru.wi tl~9U)1 PP• 23-69. 

. ll Theodore J. :i{reps, '~h! ~tc99.2fili:ef S!l.. £be. :;\\lehµrJ:.e Aeii Isgusta, 
(5t.:mt'oro Ui1:tversU;.y r·.1•ess, 1938),,. pp. 19-23~ 
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Jm:IOOL1' ately' follo.w· the expa."lsion of th fert;illz r u ine.ss , notber 

important use ot sulphur appearecl. The pet.roleu: industr.; began u.aing 

phuric acid to reline .first.,. ltiros ne later ga50line . 

Tvo additional t chnical d · elo nts opened up n w k:ets tor ulphur. 

ha.rle Gocxtye r discovered method of rubber vulcanieation in 1839 and 

• D. l!.1.kman.,. a Swedi h engineer perfected roc.es.s , in 1.$7.3 , ing a. 

12 
co pound of sulphur to obtain chemical wood pulp., us int.he paper industry. 

Th se new uses became highly $igniticant in the linlted States, bee use 

at t.hat t· the Frasch Process c 
l.3 

into operati.o in Loui ia.na. 

eriean t.Ulphur , ..>ieil:r;' s Com,E!t itor 

He Fr sch,. son of Johannes Fr seh., burgomaster of Gaildorf, 

s born 1n that t. on Christ TJ y , 1851. en 

m.n teen yea.rs ol he t-o eri ~ settl d in Phil.ad lphia l er· he bee 

chief boratol")" a.ssi tant to Professor ?13.isch in Phil.ad lphia College or 

Pbarmacy.14 Frasch beea. interested in petrole chemical engine ring 

And realized t pro · nt position ea.eh uld · inta.in in th eno ou 

economic expansion in the United tates. Alt.er specia.li tion in trole 

refining and contributing s .!l'al outstand.ing imp.ro ent and securing 

pa.tents on th e, h pur-e sed, in 1885, t.b .zmpire Vil C pany 'Which bad 

ells 1 refine near fet.roli , Ontario. re h r,feoted a 

ethod of uJ.phur, from the oil , which bad previouslJ,' caused an 

und s1rable odor and ot when burned . .:>tand rd 0il C · pany purchased 

12 Haynes , .eR.• m ., p . 87" 

13. c. ... Chandl er:, "Perkin Medal r sentation ddress,•1 Joµrnal 2'. 
lndustriaj. and 19:neeripg 0bgista:, Volume 4 , (Febroary 1912) , pp. 134- 140. 

lA Ha.ynea, .212.• eit.., p. 18. 



cono-eived and ~'!:eeut.ed on enor11Jtou~ seale8, billion& Qf dollars !~ve been 

added to sr:rur n,atione,l t~tb. .. l:S 

11 .. 

qW:U"ter inches in dia.mat~r, :llll pl.i:te~ le.st an~ re;:,i:l!hs to wit.bin two .hundr4l:ld. 

feat. of the bct.tom.-16 

lS Chandler, .im• S,ijg, .. , .PP• lJ6-,;l37,. 

lo United ~ta.tea PAtf»nt Office, Patent r~\Wlbel• 461,429, 4"lin;j.i;1{l ~Qhut,, 
Her"~ .F~seh~ Clev~land, Ghio, FU~d Oetooo.t• 2J1, 1890; Serial ]hu:11b~r 3691Jll2 
(no m.oiel).. l·atent. Humber J • .61,4.30, Filed uece,:nber 26, lfl90: Serial ~nrnber 
375,799. Patent t;UJ:r.ber 46.1,431, Filed neoemboj" 26, l~')G: .i:1e~L:al Humbex-
375,000. p. 284. 
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Sulphur Wells 
Figure 1. (Courtesy, Texas Gulf Sulphur Company) 
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'° • 



From th ir beginnin in 1792, ulphuric acid induotri s used native 

sulphur as r .w teriai.17 In the decade from .l820 to 18.30, · ~ lish and 

20. 

French ulphuric cid ind atrie b gan ing l)1rites as a source ot sulphur, 

du largely to exhorhitant prices of th r sulphur. Conti nued use 0£ 

pyrit s prevail in Luropean eountries tooa;y. Currently rican Silppli s 

of sul hur, eoupl with etfici nt t sporta.tion and 1 w costs use a 

tead decline in th u or io:ropean pyrites . 

Prior to l90J ->icil held a virtual onopol,y n ra ulpbur, and s 

our e cal activitie expanded, eur importo ot ' icilian sulphur graduaJ.lT 

increas • The .following figures indicate t.his tr nd. 
18 

h¥_ . tric Tons 

1$92 88, 9 
1893 88,4.34 
1894 ll0,067 
1895 100, ?22 
l 6 l,32,438 
1897 123,341. 
1898 142,553 
1899 134,2.38 
1900 165,SJJ 
1901 149,710 
1902 176,845 

Production, by th 1'raaeh roceas, p aaed 23,000 to s in 1903 and 

ports tr . Sicily dropped to 157,259 t · • The following year import.a 

d clin to 105,606 ton . Th ;eaf'ter they dwindled to practically nothing, 
19 

s noted by the following .f igurEtt. 

!9.t. 
1906 
1907 
1908 
1909 
1910 

17 

18 Delabretoi e, ..2£• ci,t., p. 1.2.9 .. 

19 Ibid., p. 430. 

trie Tons 

7,235 
14,4.74 
1.3, 967 
lJ,929 
7,580 



1911 
1912 
1913 
19lii. 
1915 

7,125 
1,792 

9"/0 
2,000 

8t16 

20 
qua.ntitiei:; beirig ext.racte-i in G,1lif 01~ma and UtaJ1,, 3elf-confider.ee 

21. 

Coni':rontud 'With a sul.phur e:lt'isis :u.1 lO'J!i ... liJ96, 0ieilia.ns cox1cerr1ed. 

the.tll:HillYes w-lth :reorganization of' their indu:stry. 21 '.l:Mes,, ownership "f 

), p. 425. 



20,000 tons to t.he United ~itates, 
2:3 

$li;;;htly .;(bo1r,;1 actual c:o:c.;t;s. 

at.;?., only 



1'105 
1906 
l9Cfl 
190S 
1909 
1910 
1911 
1912 
1913 

1905 
1906 
190'/ 
19{-Xl 
190'7' 
1910 
19ll 
1912 
191:3 

------

220,000 
295,123 
lBS,8'/S 
364,4/J+ 
:n.3,J6.'.3 
l47.,060 
205,056 
787,'735 
491"080 

-~1 ~* X:tobert H. :::ddgeway, li::Ju.,tphur,11 United St,J.tes fiureau r1i' flinos, 
Infor:i1.c1.tion C.i.r,~ula:r rtl:'.;ibe:t• 6,229,. {re(>r·inted ;;i,,.,v 1934j .. p., 22 .. 
--· ---- .g..,_~·. !:·· -~'"'\t·--,:..... 

2J. 

held 
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In 1912, fr sch deeid to build sulphur ref plant t .eille I 

Franc . Pl ced in charge of the plant I 

ckol s instructed to m.:ik an impres ive d Instruction 

ere thoro hly executed. .. The plant I s foundation - wal.J.s \1 re so solidly 

construct ,. th.at several years later, during -·iorld. War I, Hoeck l lia 

aecus of reetiu- a fortress for the bene.f'it of the e ns. It s a 

pur and simple spy story, bu;t 

and vani&h d completely, a.s ·ta.r 

eekel, tho:rouglllJ· al ed, 

· the sulphur industr-J 

slipped :way, 

26 concerned. 

South stern Louisiana, about half lm.Y" oet n LM Charles and tn 

Tex s state 1·ne, is redited with being the operational sit ot ric:a.•s 

first m<X em. sulphur .. "UITounding a , ll hilly d e, om.e f ilt7 acres 

in re I a.r th shea of ayou Choupique; .ply an open, dey 

clo it in the · 'dst f these marsh ; a a btropie l j e o eypress and 

pine, festooned wlt.h ,.,panis.1 mosii> . This conspieiou.s r at.tracted early 

attention. In 1884, tbirty-t'iv yea.rs et-ore it. wa Julpbur • ne, 

oil seep a :ere bserved trickl d structu , into the 

.sh a. 

In l.86o, eye ter oil · . s discovered in .Pennsylvania, an 

att. t to rill te-st w.ell on oll, ., made by us of the Ca.na.dian 

pole. cont>bt of a , st ng tree trunk ounted on 

swi 1 . ed in th ente ris re =li i1li ~ rkins with the aid 

ot 

knoll_,, it be l.o ted iu the Parish. 

he Uoctor 9 inter widely a.dverti e as I rock oil' ·, 

26 aynes, gQ. .ru,.t .. , p. ill. 
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a cure fo-r sever l chronic: a.ilments.27 he Civil ar interrupt this drill-

ing at.te pt , however a. showing of oil was de. 

Organiza:t, on o_r th Louisiana. Petro le & oal • il Company, s in l.867 

b7 General ules Brady ot ew Orleans, and with a driller .iudd a boring 

was de at th knoll or sulphur "1.ne as it was later n ed.28 Penetr tion 
I 

was 1230 feet . trat.a. or clay anti gravel· re encountered bofore nt.ering 

quio sand, Wh r a. he :vy flo of ulphurous \!t11ter s struck. B neath the 

quicksand a thic bed 6r 1 · estone s struck, and under that about 100 

f et, a PQrOUS 1 tone pre£,mat.ed wit,h pure sulphur. Below the sulphur-

bearing d posit, gyps wa.s found and after drilling ov r 6oo feet without 

leavin the gyps and not finding <>il., drilling wa halted. 

Discouraged at not finding oil and perplex by geological r tions 

unlike those a.ecustOl!led to else ere, the com. ey invi Prof'essor Aug ne 

. Hilgard, of ~e University o.t ssissippi., t.-o examine its findings. · roleasor 

Hilgard at that time 1869) was JnB.king oil anti ineral reeon:naissan.ce 

of Louisiana. Carefully' t.hi!i trained geologist and. trained driller cheeked 

corings and drilling logs .. Appraisal, by Hilga.rd, unfavorable for oil 
29 · 

but sulphur possibilities ver favorable . Prore.ssor ilgard point out, 

in bis written report, to Gener. l ~a.dy, that oil bearl.n trata about 340 

feet below tlle surfae , was unli el,y to furnish · large, or at lea.st, a last-

ing supply ot troleum. Regarding ulphur. he m•ot , nThe sulphur-bearing 

fo tion consi ts or ... u rior stratum of tria.bl , c ta.lllne , s · i - transp . t 

nativ sulphur. 

27 · lter • Jenning , iti~tory .fi?l. !Jl«!. Eeonqaj.c -1! ;:.ocia! ............................ 
erican People, pp. 482:-483 . 

(1883), p. 509. 

29 Eugene· • Hilgard, 11 The f'etrole and .;u1phur or alc.asieu," 
·ng1seering ~ inirut Jourgal, Vol ea, (::iept ber 28, 1869) , pp . 196-197. 
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ilgard' s r port concluded wi h the uggestion tha shaft be sunk 

450 f et b .low the surface to the upper portion of the sulphur bed. e 

not prob bilities f ncountering difficulti and rec ended dequate 

t · ncial support, sho 1d the ende vour be undertaken. He believ a 

competent e eer ith suffici nt ieana, could male the proj et practical. 

Upon r ching the sulphur d posit he belieVi d t t , nthe working of he 
would be easy and in the higb~st degr e remunerative --- capable, 

in view of the difficulty undor wbic h p oouctiun of Sicilian 
ulphur labors, of controling the sulphur ket of the world, and 

adding to the pro$perit7 of the whol country by cheapenin - the 
production a.'"ld improving the quality or that e· t. fund· ental tient ; 
' sulphuric a.cid1 , the preparation ot 'Which r impure pyrites is so 
ott n a source of annoyance and loss to aJ.l inc1 of a.nutacturers •11 JO 

il.gard' s r port. described with accuracy th va.:riou3 str ta under

lyi the Caloasi u d e . It r cogniz the gre t sulphur potentialities 

of the propert1, hen Jicily wa t.he world ' s only c ercial source of 

suJ.phur. Furtbe are, the r port f oreca break t 1 sulphur onop]¥ in-

replacing the Louis.ia.n ?etrole and voa.l U pany, s a re ult of the-

report being unfair rabl e to oil and favorabl e to sulphur production. 

Organization of this corporation was in e'W Orlea.ns, in 1870, were 

cl.o.s e ercial am social connections re main ained with FTance. Belief 
. 31 

is held that coo i r ble French capital vs behind the aut rpriae. 

·e-veral directors of the organization were ree , ncied by the French 

Gove ent .. 

ar_e>lorator;y well wa.s ma.de .. C raful examination of t 1e, quie sands 

and 1· e tone overlying th sulphur eposits, -eaused a. eoncl sion to be 

30 lej&., p. 197. 

31 ill s iaynes, !mt .;tone •hat iJurn!!,. (J.942), p . 9. 
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reached t t t.h limestone st. ta, twentY"'"five feat in thickn ss, lying 

directly ov r the sulphur, protects it fr the contact of sulphurouo ter-

This co clusion was the sis of the ethod:s propo to ret1.ch the 

sulphur depo it by a. halt . ti :rma.n l"rasch•e pr<>co s based on this 

assumption. Ful"f..hermore it id ntified the eaprock that overlies all Gulf 

oast s·lt d s . 

Boil rs£ France and o s -iron rings from Belgi wer purchas , 

and haft was unk to th quicksan • The ca t-iron ing , ten feet in 

diameter and tive feet high, were used to c se the shaft. 'l'her s s. to be 

no record of the time spent at this operation, but it s a. doned and all 
32 

equipment s sold in JJ379, to th newly organized. Louisiana ~ulphur CompanJ". 

During tbe next ten y ars sevoro.1 tt pts ere in.ad to .t·each t.he 

sulphur bed, but all t l.ed. Frasch wr-ote, n'l'he deposits emed t.o bring 
stortune to everyone connected ldt.h it, a ha.v heard many- st.orie$ 

and t .any people lfho have told e of Ying loc;t. oney in th various 
es that , ked the progress of the sul ur mi e . i·rogre s ther 

ed to an failure . An Aust.r1an oompar(Y, a .1."rcnch e paey and 
n rous erican companies, tailed not a on ot sulphur wa.o 
produced.'' .3J 

In 1890 ti -· in world in a shaft, in l'filich the sam Belgian rings 

w re being us again, wer overco- by a burst of ter d hydrogen 

sulphide. his t agic ha pening rked th nrl of the shaft method, the use 

of t iron rings an' tbirt.r 1 ars of successive ulpbur mining failures . 

Herman •raseh drilled four expl.orat.ory wells within two mil.ea of Sulphur 

e , in 1891. Sulphur, limestone, gyps and p t.roleua shollings were n gati ve, 

Fr ah., therefor , concluded that all th "'ulphur in that region must lie 

bene th the fift - acre doe owned, at ~bet e, y the rican Julpbur Company. 

32 Migeral te.aources., 1883- 1884., p. 4. 

33 rasch, ..Q.12.• cit. , p . 79 
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To secure I"ighto to drill on.th& UQLte waa Frt1sen•s next, probl•• Arter 

saveraJ. months fJf negiotiating, ·vrasoii•s pa.t~t. ·right.a, and the property 

rights of the b..m.arican .:iulplmt". C<;mqxu>y were prx;1ed, f o~ the Union Suphtl1' 

Comparv~ Um.on W3:S the first e~ey to use modem sulphur mining method.a. 



C PTE III 

SULPllU• RUD CTION Il 1ii:.. UllITED ST 'fES. (1894 - 1919) 

Fra ch s cured p tent rights on hi proee_ or sulphur extr etion in 

1891, but not until 1894, in late Dec · ber, id he produce any ulphur. 

En~ur· dil!ieul i pr nt . Fu l tor firing the boil rs had 

consisted of slabs of l ber t nearby sa ills, and when depletef.1 ,- coal 

va. imported !r Al bai , at a co.st of' . 05 per ton. The enormous amount 

o£ l at required fo.r one ll conuumed about fifty tons of coal p r day and 

t that t th oper t.ion s still int.he labor tary or experimental 

stage. 

An adequate oupply of ter, tree of .mineral.a, is n c ·ss r:, to allow 

operation or t.he Fr sch Proces3 or sulphur mining. ter for the early 

operations s taken fr creeks, marshes, bayous and drain ditches , without 

r oving · purit.ies . As pointed out t. e first operations were UJ:. rimentnl . 

and it snot until later that it tour.id practical to remove mineral 

tter fr the ter used, because pipes through wbieb wa.ter p s ~es b~ es 

coated with for ign tter. 

Th first. t wells p ped. yielded 912 tans of sulphur. 1 A third well 

yielded: a ut 50 tons b tore the ten inch ca.sing broke in the quicksand 

fo tion which necessitated the abandoning of operations. 

Discov red. during these early operat.iono that an exe ssive st of hot 

water occurred, Fraoch pumped mud and cut rice st~ w to seal th isaures of 

the l.i..-nesto e f onaa.tion to remedy th pro bl • These met odo gave the d sired 

r sul.ts •. 

l Union ulpbur vs Fre -port Texas COJapany" ~ iecord 2!J. App;eal, 
United ·tates , Circuit Court ,2( _ppe ls f.2.t. the hi.rd Circuit . Plain ifts• 
Exhibit IJo . 54, III, p. :ns •. 
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Pr-0gess wa,s: being £:lade but Ul- examination or t~ thlano:ial cormtion ot· 

t.he Unioo i~f' Ooi~t~, in ~~bet"· lt99'1, MVeal.<td total :uwes~u dd. 

ind1'bteth\t:S$ ot (i3l9,.J0,.90_. ~h'Uc ttw; oo~p!iln;r reeelveu t~ it# f)~\U" 

sales f;;J8iJo6.6<;,.2 Faced 'Id.th a. :£m..:moial crieh Union suJ.pim.t" G~ 

sh\$ down Offfil"&ti~ in ~tl'U1atia mid $\~ted mining ~~ la t.~ in 

lS"9a. 131-lure to rettch $-~plmr ifl \1m· OO?"ing'a.t;, this Etnd&aVOOl" ·~ .a 

•baudonett •. 

Fftffb d!'eW eritid• from tl- ot re~e. t1.li$ to t~ abando~nt ot 

hia o~i..ioM. Edward ~. l'~rker; Qt the Unit.Gd ~ates Geoiog!tgl ~~, 

wot;e_ thati f.<.tw z'r&90h . i~s~ ~ Gt no c~~ial. value.? :tk;.tll'Wll,. 

editor of ~neGJ'ing. ~ iiming Jommal.11 ~t.e a iti~ $\tr.ti&t.ieal l$Ur,ple

nient, r~ lmiustry li9St t,m.t Pheeb*s •t.:hod conceded ~plet.e 

~eial firt:il:~.4 

0n d~ 2J" l* the ti:rd,cm ~pilU!!'· O~pany ~ in~pt)Nt.&:i in the 

St.at..e ot ~ Jgn;tf!I, to secun ~· title amt ~ra1- r1slita a\ ~lphur 

M;tne :tmd &1$0 to- ~~ the fr~1Jch ~~. Capikl etock ~a ~.om 
si'tnreholdara inc1utled, in add.it.1~ to \11$ Amerlem ~ulpbur ~. fra"h" 

l~ketell•r, rmd seve:ral otbw t!!mmciert:. Altl1o~h he:ret,~foN fd.1~ l'~t

ed tu SQtte cl~• t.oose 11en a.o.t~~ t,,o s.alvag• t.be loas., if poes.ible, of 

auch an i~ve,t.ment. After leg and eautioua tJtudiea ~. d$l1b~®a ffl1 

the i.X>.G~ibil.itiei} oi" rutara pmua.ti®, the- ~ement, ot Un:i.~n ~t>hw 

«m~y ded.4«i to roe~ opel"at.ion ot U.s id1ut.-d0\ffl l:WW',. 

- ~ 

4t$~~·t@<l~·7- {1.tU:1 p .. 643 .. 



Aecordin~ly one well wa~ st.~ed, in licri,,...1900 ·and yi&lded cn11 thirty

six tons of sulphur, 5 111ttile during 1901 :proch.i:etion .trati t'® .additimt!il 

.rellf, ru:muut~t t,o 3,07$ tons •. 6 

6 •i·. . . l = •..., .to na.ynea, ........ -c:. ~., zi. "ll,7• 

1 t{Mi.ncral ,40}1om .. Gea. ·O! the linited Sts.tes,.11 u, .. ,,.,G .. 3. (1904).,, p ... 712 .. 



tor a domplete eross-aection of etrat& 1Ul4~lyi»8 thfi;) capro.ck r Coat of 

•. explorati()n and pl"Oving ~ sulphur deposit rua unusua.I.q bigb,.8 

Br;tran1t09Pd i!!!! frmme.t\ fl.lJ:Ehur Part.P!JIT 

!ie-ar tt.e l:.illluth ot ·~ct Rra~s,,, the lar4ast 0£ Tax.a.s riv®s, .Uea a 

eonspic:iou.s historic ~k,. covering ·several hundred .;i.ere-s in area. the 

a.--icient Sr;:)Wli.sh city of ~a bd. stood between th~ Gulf' o.t Muico ud 

the motlfhi, west o-f the ri.ver.'1 flds ont:e .flourisbit1g port, was wiped out by 

a hurricane aJl!l tidal. wave in 1900.- tne ~e be~ s9 ,twstnlet.:lve to ttw cit7 

of Galveston. On the east ban.It or th-a Brazos~ a. llllle fi·Qtll if.a mouth., stood 

the tow o£ t'aleseo., n~d it. i~ said for a. Spanish Count.. 1'h.e first free 

port of entry in 1'exas wac eata.bliahed. Flt tll1:s ait.e aml hell*e in 182.3 St-epmm 

li\. Aust.in ma.de bi.a fi_rs.t, lleadqu.a.ners,,. For- servi.ces ral(lgred as· an .:i:m'.PN'sario, 

the llexican. C1Wern."11oot granted A1,1stin a t.raet. oi 1.17 a~~es witiu.n th:a d!.t1.1e 
10 

area • 

. Austin no doubt, selected t.hiQ mt>iund as his eltoice of land, because it 

rises boldly about tl.'o.1ty t'aet. abo:ve the level,, tre.eles:a plain., ,wet.urea. 

with. ,great. ant.bills,. streaked with .l'~aP$liy B\mlVJ •. tho, i:tabitant of e.no~w,, 

g:-q herons, Md th:e wild range: ·o! t.he tamed lOi,shorned 'fexas oa.tt.le:. · 'lhis 

g it. f,. Zeman.ek, Per101&1 *&,t•Jift, I~~. :i~aas,, (Sep~r e,. 1947}. 

9 li:qne-.s, &• eit."'., p. lll1 .. 

lO Ak!t.raot ~e151:;tt4 lzx. Jka;gda. Cqpnf« J\b!im:t C¢Uetm;r (certified 
Se.ptem:beX" 16~ 1920) • in t.he lleJ>letion File ot £i'reeport 3ulphur C:anpa~' s 
~und Deposit. 
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speculation in n given locality land titles change of'tcn, the n1ound had 

several owners, finally the Bryan .f'arn.ily acquired title to the eroa.ter part., 

hence it was named :Bryamnound. 

Local tradition credits an oil exploratory well drilled in 1904, by 

a Doctor lieed, a.:; the first intlieation of sulphur. .<lter 1904, oil 

prospecting, found that twenty-seven tests w~lls bore sulphur in great.er or 

lesser quantit,ies. 

The llrj,ranmound formation provided an impressive demonstration of the 

difficulty in obtnining satisfactory sulphur cores.. Its lim.estone horizon 

was so tissure-J and cleaved that usually :in previous drilling no cutting at 

all had been obtained., although so:oot~ues an artesian i'low carried out 

re,nnants containing sulphur. Development of a. 1~aversa flow system enabled 

the prospectors fa.> determine the culphttr content oi t.he 111ound .i'a.irl;r 

11 
accurately. In 1910 and 19ll, eleven such teat wells were drilled on 

Eryanciound,. and tha report bore the f.acrt. ·that the deposit was fairly good 

but spotty. 

The li'rceport Sulphur Company was incorpo:r-ated in 'l'exas, on July 12., 

1912. {~t the same ti,Je, the Freeport 'I'ownsite Company, acquired title t,o most 

of t,he lri .. nd of t,he da:-t1e area. Aceordingly the cit,y of Freeport 't.'a.S est,a.blish-

ed on t.he 1vest bank of 't,he Brazos River. 

The greatest problems at Bryanroound included. labor and transportation. 

;~very piece of eonotl"'ucti,.m material had. t.o be brou.::;hi:. to the storm-torn 

town of Valesco, on the eaat bank of the Dra.zos. 'rhis was aceo..":lplished 

ei!.,her b;r use of a a2.keshi£t railroad. or the old barge canal from Galve~ton, 

11 1'his is a method of r9l21oving the water and cutti11ga fro11 tht} drill 
pipe. 
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wbieh had been used a eat"l.7 dqs fo,l' transporting rice and au~.. Ascribabl.e 

to poor transportation, st1ipment$ or mat~ial ~ .irregul.M" ~ mu.eh delq

ed. It was necessaey- then to t't11!'1!7 eveey bit. or ~te,,,..,hl t.o the west.., bank 

ot t,be river, and tJ.nal)T mules hwl.ed and dragged iaated.al to the Itdne Git,,e, 

t.llroUt~ the ,stic~ g;urlbo mud •. 

G~ construction~, ,after vast expenditures of ,ca.pit.al and ba.rdthipt& 

of 4ril.l.1ng,. hauling;, bu.Udina and. ill otb.-· neceS:.laJ7 t.t0l"k., produced the 

· tir:st sulphur,. at ~und., on Nevember 12, 1912. As a momnent t.0 the 

acbieverrumts. of t.en years work at B~oun.d.1 a dump cart lo.~ of the first 

'lex.1.s sulphur prochioed.• Ju.aced in front of the 'l'a?pon Imi, at f'reeport, Te'JWJ1. 

remained there !'or several m.ont'11a. 

Br,vamound did not produC<il eopious quanti~i~ mootlll,y.. Numerou adjwi;t.

ments became nee~, including a aeeQnl!i power plant, additional boilers 

and an ample suppl3' or min<n-al.•free W&ter.. 'lhe .toll.owing prodl.14tion fiuaure.s 

evidence changes in oper~t.ion methods: 1912, 6,36 tons; 1913, 10,504 tons.; 
l2 

1914, 411872 t.ons,. 

Modern war pro£ound]3' affect.s all cbemieal activity.. Generally, usual 

sources of raw matettial a.re not a1rallablo:11 .Int.emll\tional chG!fd.cal tr,-~e 

etlallllels are disrupted. 'War neee11u;1itat.es amt delUmds enomomi quantities 

of' chencals, trequcn.t.l31' thoae for \ldiich anJ.7 a moderate peace ti.-ne market 



During 

sulphur situation. 

1914 
1915 
1}16 
1917 
1918 
1919 

l':iarket ed 
:Produ.etiot1 

impending. :3olution of 

1.,20:),.000 tons tor the 

clear .. 

36. 

united 

1917, 

270.,000 tons. 

To·t.al 
Gonsu.11pt ion 

369/}67 
281,J.79 
659/369 
q./:·)· t:"'Q.<-:+. ;,Ot,,),,o 

1,135,672 
453,622 



the su,rw:,1- of itll suliohu:;r,..:t,eru:•inr, materials mifl t,h.e oo:untr·u·' a aaid 1)la:nt lj;' .. ~ . ",I;. ' ..,.., . ' . -if .i.,, 

15 
eapacit.,r •. • 

37. 

I{orth arld East.. :Fri:zt t.lletH~ pointll> r.he Ci\\t'S 1,e:t•c ,iistrihuted. to intiividua.l 
16, 

con~uming plants,. thereb;r savinti; 111uch b1valuable time •. 

l.5 Wells and FQgg,. !m.• -0!t,"', P• ~~. 

16 Bernard M., llij.rueh_. ~~pgrt, ~ ~h§. ifar Indu.st~ies Board, (l92l), pp. 162-
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,,. 
Sufficient di&t,ance from tlte sea# ot \he Union mine in Louisiana 

preol.1.Viad dangers or· a.t.ta.ek from Gema.n raid~. but the ope.rat.ion :Qfter«l 

otr.ar dil'Xieulties. In l9ll the sulphur flow $~opped., The JJtatt 110rke-d upon 

the problem tor abcfflt s:bt months wim->ut. auccesa and .f'inall;y ~i'llled upcm 

i>ootor li'ras,ch, a serioualy ill ~ to help solve \he p:robl.em. Praecb deterain ... 

ed the ditfimut;r arose tran ~ive quant.itiea Qi oold ,~ 1:m.t.er in tm, 

sulphur horizon~ .Installat1ml of bleed pu$,S, capable of ttlt.hdra~ in 

ex~ess of 9,ooc1,ooo ga.Uons st cold nii,e;t per dq, SUC®ed.ed in ~ving 

enough o! thie t.o permit pump~ of bot. "a.ter down to do its d.sired work,. ,, 

Thus overeGtdr;g aftl)tber obs\acle in sul.phur minint~, operatora pra.etiece t-1'.ds 

method t¢U..'l7 to ett.a:in ~- pro<tuot.1on efficiency .. 

Subsidett~i:li in tbe ~n mn,e beear• quite serious,. In l.9141 "C'f)f):ay 

place-Iii wltbin the 1rd!1s a:rea. lmd ,Slfflk a.G moo.a as t•nty feet., and periodic 

lower-mg oi t.oo sruU!ld, necee91:t~ed fill~ to stU1iairi t.he .found.;rl..ions ot 
17 

the boilel"hOUS&S. 

Outstanding ~ll& events at Sulphur Mine., Louisia8$ during . the WU" 

.... . . lS 1\- .a.-, ti' pei•iod included. ~ ... cyclone that st-rock "'he ·are&. in August 1918,. _ uw;Sw--..e oa 

and damage necessitated au.sr1ension or operations,,, feml,)Oracy- st.opp~e of 

protl'uetion f'ortunately preeeeded t.uo mooths of ext.remely hee,vy production so 

t..hat a.11pl~ st.oukpiles permitt'9d the shipping of m.tlphur reg:uarly .from tbis 

'lh'i) strategi~ rill.a ol sulphur during the m:~ prompt.ea pr@jeets to mine 

aulphtu· fl"'Qlll known deposits in Weetern Unitect States~ ~s lo:e:at.ed 1n 

17 ,A,._ E. \'Jells,. 0 ae1,;Qrt on aupply Gt Raw Mat.eria.ls for I~..nuta.etunrs .of 
Sulphuric Aeid,n -. Ul!Ye'iitifi ~. (tr.tuek 14, 1918). . . 

18 Times...Piequne• flew Orl.eans1 Louisiana, (AUt,,iet 12• 1913), p,. l. 



Colorado, eva.da, utah, o, Wyoming .d orie in the ps beds in 'est rn 

T s re ched production s:tatue. \ll by the proc ss, 

but prcxluced comparatively little sulphur. Transport tion ifficul is, 

inaccessible loo tion and lack of machinery diw.coura6ed co ti.nu d prod. etior1, 

fullotdng a few ontho ventur b onterpri ing mine~s t t es points . forts 

were c :eent.rat on the mines ot the Gulf Coast l.t cl es. A a result of 

such concentration the organization of the Gulf 'ulphur Conpany dev~loped a 

ne d . e called Big Hill in t.a..gorda County, Texas . o sulphur v.:LS produe 

during the war, at Big ill, but it liaS destined to furnish vast quan~iti s 

of sulphur soon, therefore erase 11 tears ot a sulphurs ort ge , in th:e 

United dtates . 

Develo ents of n tecbrdques in mining,, efficiency in transportation 

and keting, dequate supplies of fuel oil and plain hard vork ware ach 

equally respomJible for supplying all war and d stie emands tor sulphur 

dur the war. erging from this period in a resp table po ition a.a an 

essential industry to a war- t a.a well a.o ad tic c ~ ,. sul hur 

mining a.nd the sulphur industry c ntinued upward. 
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Dur'l~ 19&0 lWd. 1921, in.wit.able ~ustion of Union .Sulphv t~•s 

0-perati;;m at. Sulphur?&$.,, Louisiana became p~ evident. Un1on''a ~-
.. 

:ment bt:ga.n proa~ting tor additi:onal. deposit& •. Foui• ~e~ prospected 

indieat.ed inad~tre amoun~s at sul~ for eeOllOmic. pr<d.oot.ien, prior to 

the summer at 1922 when. the ten$· kplore;tion Com~· optioned to Unum :t,he 

~ right.& a.t D~ MoUlilli .. , Here tM7 cheeked th~ considerable s~;.... 

testing tibich the Exploration~ p:rwiouid.y oa.rried ()ti in 19lS and. 1.919 .. l 

Damon Mound i3 locat.e4 it4 iliortbwest,,e~n Brazoria Coooty., Texas., neat"' 

the Fo:r:t. Bena C.ount.7 linet'. It- ta tldrt,-...elght mi.lea ,aoutn~ .o£ !ioaS:too., 

nine rules south o.t ijig Creek Md tea mil.es nort.hwem. of the We&t C.olllmbia 

oU field. 

This mound waa a famous -o~ stte am. m.rongbol;d of the ~ 

Ir.ctialls.., They re<:ot.,"'ldsed tb.e •st.ra\egi.o dafens::Lve a.4vantagelf at.forded by this 

natural elevation and el1.'mllbU.abed a settl~t on itl\;> hi.gt.er p01"'tim1s ... 

Arl'Qlfheads, bux-ia.l grounds .• pott-ery Md $\one iulple,aents: evidence- tbi$ sari, 

v-illa.ge.,2· On tlle wen $lde of the mound \he lt.tdians t'~ ·a bluiS:~laelc 

t.he surrounding soil the sub.staeb,t. possess.eel a -sour 1 ~c.id taste, being 

al:wa;rs moi~.. fhe lndiartJJ tU.&eoJQf'ed ewative ~1e£t m this ~t.an<:e• 

by- drinking water- tltat eeille-«hed in tbi cra.t.~r... ·The· a.abota.nee ret•rred 

l George M. mrfie~,. •?he Uamon Mo~ Oil Field. texa.s/1 in ~ a. 
l'iOOre• ·editor,. "Geolog ot Salt Dom.e OU Fields," Amerie§JS ,f.;s~!f.tion .gt 
Petroleg Gaolof1!51.l1 lioui1ton, fexae (1926)* pp. ~;.._ 

2 Ibi11>" p.. 6U. 



vapors or solutions. 

Silica .. • .. .. • • • •- ... •. • • • • .. .. • .. .. 59 .JJ percent 
Ferrie o..tlde.. • • • .. .. .. ,. .. • . .. . • • • • . .. .. 22.40 percent 
Sulphur anhydrid .. ,. .......... ". • • .. .. .. .. J;.07 percent 
SuJ.phu:r • • • • ., .. . .. • • • . • . .. . .. • • .. .... 16.13 percent 
~;ater • -~ • • .. • • • • • • • . • . • . • .., • • . .. . • • l.B,5 pe1"cent..3 
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outstanding topographic .features exist locally. The surface presents an 

unbroken pattern, except for small trea.ms and bayous. evations range 

from fifty to seventy feet above sea level, with drainage trending sea.ward 

and into the San Bernard iver. 

Averages er temperatures range from 80 to 95 degrees, while in 

winter temperatures range from 50 to 60 degrees . 4 Such a mild climate enhances 

working conditions and economic housing facilities. First frosts appear 

about ovember 21, with the last frost occuring about ·larch i. 5 This allows 

an average growing season of approximate:cy JOO days, during which time, 

cotton, corn, grain sorghums, vegetables and fruits ar produced in the 

surrounding area. The 'outhern Prairie soils, lthough highly alku.line, 

support natural vegetation consisting of oho.rt and tall grass s, scrub oak, 

native elm, willo, scrub pine, and other su tropical plants. 6 This area 

was formerly a semi-tropical jungle except for scattered small clearings. 

Poor dirt roads, insects, snakes, and other pest h pered e rly operations. 

Earl;r Prospecting at Newgul.f 

Several ;years before the salt doe was actually loc..1.ted., seepage ot 

hydrogen sulphide gas on the banks of the San Berna.rd River , a re . miles 

distant, gave hint of min ral in the area. 7 

4 United States Department of Agriculture, Atlas of American Agriculture> 
(1935), Part II, ~ection I, Plate 2 and pp. 7-8. 

5 United tates Department of Agriculture, Atlas of American , griculture., 
(1936), pp. 30-31 and 34-35. 

6 United ~tates Department of Agriculture , Atlas of==-= griculture, 
(1924), Part I, pp. 4-5. 

7 am s '. chwab, rs, u History of exas Sulphur Company• s tining 
Operationstt , ( January 27, 1941), Canpany Files, T~s Gulf 6ulphur C paey, 
Newgulf, Texas. 



J-OF.1pat17 secured a block of oil leasea. in the area. 1·exa~, · ~T.bl<t o.nd other 

oil companies bec.'lJne int.erested .. Tho first w~ll drilled in August, 192) 

exceedingly- pro."idsing raine location_. Tb:e 'I'exas Gulf ;;;.ulphur Gorapany acquired 

the sulphur risnts tor ,,:3,G'00,000 cash plus halt the !Jl"of1J;,s w:lth eost:; of 

S3'U:'9hwi: Pt9SQf20t!ng 

Practically all the sulphur d~posit8 at Newgulf lie beneath land 

Sulphur right.a, acquired by the "rexas c;'ulr ~lphur Company, ealled for 

drilling within a five-year 1.mriod beginning in 1922, otherwi6e th® l$a:sei, 

W')Uld e;(pire. Zwenty-five :rigs drilled in exi:ess ol two hundred development 

.--ells dm•ii,g tha early part of the five-year lease period. This action 1:,~in

tained th~ leases in f o.ree and :enabled a detailed. study of ea.eh coring. 8 Each 

B Statement by H. A. Swem, M$istant Gtineral i'lb.ut-ager, Texas GuJ.f Sulphur 
Co..1npany, Me~"Ulf', Texas, (August 27', 1947). 



carmot be attrtlned by forced, se-at;t.ered oper,'ttiona:. J,lost efficient opera.tioo 

of the Praseh Process requires elosa grout;.ing of wells with drilling operations 

Such operat.ion:il methods :reqi .. lire l&'.Ild ownership, or the pooling oi' leases 

coverine the enM.re sulphur-bearing area... Operat.iona t.&king pL~oe on 

individual lea.a-es entails the additional eo.st of eonst-ructing pipe lines for 

Eeonomie effieieney beaorn.es less when operating from ind:hrid:ua.l leases. 

about hnlt the leases being pooled., The royalties psi¢! on th~ leases were 

agreed to by both parties. on eoth"i.a.te~ by- impartial e:r1P.,,ineers-.9 T'he remain-

9 Statenent by A. F. Zenmnek., Fiel.d. l'f.anage;r, Texas Gulf Bul.phur COfllpa.ny, 
ihtt:gult, Texas~ (Sept.exilber J., 1947). . 



lUver, supple;.1.ented by water obtained .f'ro.m. ehallow wells.. J:. reservoir 

,eontain..1.ng two hundred ab:ty-tls-O acres ,1itb a. water ea.pa.city of ooe billion 

the river during fl.ood tilne or at high flow cont:aina less m1r~eral, there--

. fore it re~s less softening <t1nd is most desirable. ~;\llt.er f.rOZ11 such 

of the presence of nat..uri:il salts i."'l solution,., If not softened certain salts,, 

when heated~ precipitate fron:t sol:11tion and eoat the boiler tubes and other 

piping with a hai>d scale,., 1'h1s seale b:rullpers l'lt"od:uet.ion by being cl:Lfficult 

to remove and seriously ,n.irt.ails pl?tnt efficiency an.a ·eapaefty.10 At 

Ite1ig>..ilf almost a.11 of the ~eo.le,.f'on:dn,g and cor:i .. osive suba-tances at"o rer10ved. 
. . 

!ro.n the .wn.ter before going to the boilers or heat.are,., Tile C-oohrane hot 

process lltle-ood.e. softeniu,g plant at. r~ewgulf",, being the largest of it.$ !d.nd 

Tho power plan:t at !'Jewgul.f oongista of ten WAter-tube boilers. 'rbey" at. 

pr,eeent operate on na.tlU'al gas obtained from a 1:>rod.ucin.g li~l.d about ten ¥til~>.S 

10 iltater1e:nt by c. L. Orr, Power House ManmJer, 1'oxas Gull 4ulphur 
Company, Ne.,,6 ulf,- 'I'exast (~pter&ber 2, 1947). 



transported to st<)ru.ge v~ts .. 

?ipe var.1ir1g i..11 aimrteter i.'rom owr; a.nd one-qu11rt.e1"' inch to sixteen 

u 
pipes retu1m molten sulphm· to storn.ge vats; where it eools. 

Other ope1·ntio:r:i:il equii}[]jant :l.uc:tuthrn several lar-g,) :dr compressors, 

eleo.tric gener .. itors, ree.i:.,rding thann,m1etors., pres:nu:-,,; t;;auges, meters and 

pract,iee elJ..rnin:e.tes dangers or µoisoning tiild 1:i.f~, htll:Iiarr lif,:': do;riest1(; 

a.•1iJaus clone; with i:.wstroying .foul odors~ 

A poltl~r pb.nt sufficiently l!!J:•gr~ and capable nf p1"'0dueing t1~nend1J:US 



Sulphur Pipe Lines 
Figure 2. (Courtesy, Texas Gulf Sulphur Company) 

+
'° . 
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preventing the molten sulphur fror.a eonjealing in wells and pipes.. A shut 

down of operations for leos than one hour, would require months or tedious, 

painstaking labor to rei11ove the solid sulphur fraiu wells and eo.nduits. 12 

All s'Ulphur deposits mined hy the Frasch Proces::s oceur'in the caprock 

.c. ' ' l3 I or the salt domes,., n horizontal section, the do,11es ar·e cireul:ir to 

elliptical in shape. Surrounding and ov.;r}~ring the domes are clay, "gumbo" , 

and sand. '1.'he, upper portion of the d~ consi::;ts of a porous caprock eo.1iposed 

largely of limestone and calcite, \o\/"ith an occasional trace of carhonates and 

sulphates of other alkaline earths. The sulphur occurs in tbe porous 1.ime• 

stone in C:F>JStalline t'oriii,. Balow the limestone lies a. stratum ot heavy 

anhydrite which in turn overlies the rock-salt core of the dome. General, 

agreement prevails that these salt,..sulphur domes <1We the result o.f intru5ion 
14 

during t.he Cretaceous Zpoeh.. Hells drilled with a modern rotary oil drill-

ing rig penetrate the, for!Jlation eneooing some dietanee into the a.nhydritelt 

Hot water is introduced and :molten sulphur iz removed from the s.amo well. 

l?u.•uping s·tations are erected at carefully chosen loca,tions within the 

equipment consists of steam beated collecting su.>nps, control valves, .met,ers 

and gauges 1vbieh permit prope.t• operation of th~ wells. Pipes from the power 

house lead to these stations and provide for di~ti:>ibution ot water, steam 

12 c. L. Orr, upers,)nal interview"', g,p_,. cit. 

l3 To the geologist and oil man u caprocn:ff means all formations from 
~he top to the bottom cf the anhydritE'> itmn.ed.iately above t.he salt., while to 
the sulphur llliner., 0 caproek'• 1 refe:ra to only the limestone stratum. · 

14 fa:a.ymond c. l1oore, editor, Bulletin American Association .2!, Petroleum 
Geologists., K • .OeGoyler., norigin of Nol"th American $alt Domes/' pp. 1-44 and 
Hans Stille• 11'.'.i'he Upthrust of Salt Mas,:.;es o.r Ge:rrawlJI', n pp. 142-164, Houston., 
Texas, {1926). 
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to destruction t:,f 

bending or breaking of the w11ll pipe therf!by i'orciri.;:; the well out of service. 

Abandoned wells are mr;,edie1.te1:ir settled to pr,1\r.mt lil,~tor l:ci:>1ci esc£J::ping. 15 

:3ubsidence is a diS:idvant[;.ge in illnint in so !'tu" ,it.1 it c,auseG th~ lit1ss 

of prodt::Cil'li'., wells and equip;;._1ent :f)iilure. t.;1.ometil:t.es this dic1arlvant:,1ge it more 

sulphur for,:1u,t.ion. id.nee wc:,,ter c.iroulr,rte;!, through this caved f\;,ri:Qation wit,h 

ditficult;sr, the incomini;; hot water is c:::u:u"ined to the ::,<0rom;; une:xhaueted parts 

o:f the deposit.. 'fhe cond:itionl:1 of mibS'idence as ;,;, fci.ctor in the actual mining 

operation does not prevail at ill sulplrar de,P'd1Sit5. ln &Jnte cases thE:r barren 

t0 preclude oubsidence. 1;.roduetim.l costs in mining such deposits are greater 

titan in th<.>se. were subsidence readily occurs. 
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,tith othel" drilling concerns tot' all well.B -siulk. The cost of sinking a well 

t · 1 · · · + 'h "·"tr,. ·o°'o··o· 16 . ot.a s a:pprox:una .. e~ 41; • ..,, . · . • 



K'". ,1.). 

leaviri,g the steel derrick and equipment to r0aise pipe as 

salv::;.ged if pos::,ible. 

require he,.i,t, by coils at th1Ei sides on the bottom, to 1;1aintain the 

sulphur ir1 a liquid· state. 

Uhen t.he surnps becor,1e reasonably full, mot.or d:dven ee.ntrifugal pumps 

liquid sulphur thrt>~;h sulphm· pipe lines t,o th,3 storage va;t;;s. 

liquid 4ulphur or equipped 1,;ith steam jackets.. Ideal 

are determined :in tJ.1 insta.nce.s1 

Initial production ;-1t l~wgulf begrin .:'larch 20., 1929. Dtu·:i.ng 'i:,ho 

re,t!E!,inde:t.• o:f the ;;ear, efforts i'or improving operation techniques, install-

spurred plans for conce:ntrat~ion on t,hEJ J}Jewgulf operation. 

17 



Tho follotdng yea.rJ..1r pt-oductio.n .fi,.;u.res oi' tl":te iJEnit,;ulf clepo.sit, lezld 

18 an id.ea the magnitude of the operation. 

1929 
1930 
1931 
1932 
193.3 
Yi.34 
1935 
1936 
193? 
1938 
1939 
1940 
1941 
1942 
194.3 
1944 
1945 
1946 
1947 
l9l~ 

~ouuction 
( in long tons) 

331,(.:,25 
.. /05,il06 
663,,(1)2 
l+ll1-c,.$15 
.59 .. /,2.36 
794,671., 
879,69, 

1,1$1,229 
l,698,807 
1,:w4,:,2s 

818.,322 
l,42fi,206 

. 1,839~91 
:2 ,173 .,Jai 
l,186.,00J. 
l,S42,l01 
2,203,416 
2.,090,.974 
2/737,255 
3,06S,.60l 

;:n,a;:, ,.541 

l 811 0ffieial Figm·es.l> {)f.f;!.c! Qi. C2_mptr.oll .. e1;.., Stfite Qt '!'elti~, At~stin, 
l'wt:"ls, (l"ebrua:ry 1$" 1949}. 



h r.i, sulphm• severance t.a:-c 
19 

percent of value. 

solidifies. 

19 Gross ieeeipts 'l'a1t Laws, ,Jt,.ate of 'texau, 1i.:rtiele 7047 SesCtion. l>Oh -
~iulJ2ht\t Pr0i.-J;m::;ers, A u.stin, 'i.'exa.s:, 1943). 



from. the sul:phur-hcmring underling str1~:tc':., which redt.men 

sev.01•0 settling.. ~5paee bet,,,een fiach vat allows the 

;6. 

fol· loadi:ng ;:rw:•poses... ln. reL1tion to tho power pl&'1t1 vats at Ne,,;g-<llf lie 

about one crilc distant, btf&ween the power plant an11 water reiservoir, ,,here 

ComptlllY, enabls1;, direct c:>a.il shipment to t.ha Boutbern Pacific main lli:1e, 

over l'ihleh t.he loaded sulphur ea.rs enter varlouJ; trade channels.. Locomotive 

cranes equipped ¥1ith two-J>~ . .t~d clau,shell bucitets, .. ·load tl-.:;.} sUlphur into rail 

t:ars.. 'i'hese loaders are set. on railway 1•wm:in~ gear~ ~~'l.bling :r\ap:ld handling. 

Sulphur for s:hipi11cnt i.$ blasted f:rorn the face. of the vats as .required., 

V'ertieal blocks twelve to twenty :feet thick ai•e. !'llfflmvod at c. tir;1e. Light 

vat.., enabling :rapid and <z)ffic1ent haxi.ctling.. liiewfulf', ;.ler·manently placed 

vats ere built up ,and broken down in rotation. Current shi:p!lle:ntfl of 1$W.phur 

it -wir;e to xn.ainta.in large stockpiles to avoid ctu'ta.iling shiptMnta should a 

teinporary shut-ckn•m l;ieco:me necessari,1. 

Connected with the ;:rin:S.xag operations at l1ewgulf is tlie vdlveston ship 

loading :plant. ~htl.phur for w8.lter shipment reaches tho doci.-{S by rail, ,~1111::re 

it m.ay b,:-; unl¢aded for storage or be;: transferred. directly t·o ships from ra.11-

V-P.li!f ears. 11'he :ntlphur loadin{,'. plant at Wtlvest,on, .rirovides stor .... ge space !or 

thirty-five tl'wu~a?td :tong t;::,rn.l.. Eqru,pri1~nt at this plant r~-.)WS sulphur 

trom the storage piles or directly from railway cars to the ves:;;el 1 s hold at 

the rate o! f i'lte hl",.ruirei'l long ton,3 per hcn.1r. Grauas with three-ton ea:paeU,y 



Figure 3. 

View of Newgulf, showing sulphur storage vats, water supply sump, 
city, power house, railroads and motor roads. 

(Courtesy, Texas Gulf Sulphur Company) 
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i:a iidditia:n 

Exported sulphur 

shiprnents. lta,l;y" althoU;..sh producin[;t soa1e sulplm,t" at pre::::rmt reeeives 

American sulphur, coming through the £:ut>opean O'.l< prog.,ram. 

Labor H.ela.tions_ 

the labor-

int, trr-oup, although thi:, force reittainii'1 very sm:1ll u1 number. fform..1.lly some 

785 en1µlo;yeos · at Newgulf produce over t,tiO and one- k:,J.f tttlllio-n 1onf,; tons Qf 

sulphur annually, co,-n;pared wiM1 the 200,000 Itali.a:n ~.01: ... ~;er/3,. who produ.eeione 

hundred forty:-t'ive t-h,1usaud long to:n,S- in 1947. 

Empleym~ and £);,1ployee ,1;1;:;lationahips are such t,hai~ no l.."1.bor unioris e)tist. 

'l'his is extr•e;;1aly htpo:rtar.tt inasmuch as no shut clown of op'3-1~a.tions> result

ing from lctbor relations, has curtail~d prr>duction. 

Housing I"g&;i,JJ,ties ~ lfow€P,l.t, 

industr·ial iise 
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deep u..tJdergrouwl, the f o:m1er hog paoture oco:upyir1~ the surface area beca;n.e 

tr.ansf.::imed into the ;:i.ttraetive model toM1 of N,:rwgulf.. 1fhis social develop ... 

ment is as 5.mpor...;;;.:nt as ti,e ind:;;_r.rt.rial d.evelopai.e.ut alor~side. There now 

stands a to'l:m of modern homes owoed by t.be COOl[)Af'l< •• y c.rl<l loas·ad, at lou rental, 

t.Q it.a employees. Th(, CCl"tL1unity io served by grocer-Jr stot>Cs,. ph~eies, 

bnrber and tailor shops., theatres.J gr.r~es, and dep:;i.rt;;i;1,.mt stores all ~ 

which were erected by the proprietor& .ul4 ar~ .hela. by thOOI. on thirty-da3 

leases.. This ·thriving center \<.-1th a popula.tion of appi.""o;;.::i,.uat.ely three 

thousand competes with surroundiz:ig totmllJ, and cities. 

The company p.t"ovidea a ruode:tn hosi;;it,al, libr~y, sc;,1001, wate1"' 2md nilk 

supplies:, i;oll' co1J?se, iUest hot.el, sw:i,,11,1.ing pool a.nd ,:rt.ha-r r11H.1re.1.tiunal 

facilities,. L"'l.surance provided by ·t.he ,corapan;y-, coVid.t,s accici,eut.s and :lea.th 

of all employees • 

..:.:oncantrated in a rela.tively smull are:1, l~sa than elg1'1t hundred skilled 

engineeru operate ia J:.1ine which normally snp11lies about aeventy-two pex·cent 

of the Texai.; $ulphur ot.."tput, and shty· percent o.t' the world's production .. 

Favored by raw \'.:ir1terial, fuel, tranoportf1.tion and adequll.te water supplies, 

Ilewgulf will tilaintain its world. position in sulphu:i., .. [:Ji .. oduction until its vaet 

reserves become ~hausted. 

Tbe beneficial &ocial results of this l.:u:'ga scale iooustry in the 

midst of the t.ypieal Te.'tQls t'arL1ing and l"&1ehing section is not limited to 

?ilcwgulf. i'he eni:...iro county provide.a. schoolil, libraries, roe.as,, hospitfils 

and other 1JuhliG facilities of exeelle..'"l.t quality. These practical banefita 

are further st.:hrruJJ'J.t.ed. by ·the expenditures of employees ~,J. ijewgu.U- -where 

the. z'1.n.nua.l payroll is over $1.,500~000 .. 
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Increased petroleum explorations in the Gulf Coastal :Plain durir1g 192$-

1929 aided tho sulphur mining i11du~1try. llndez·ground physical eharacteristies 

of the area provide petrolew:n pools :Ln several ;:ifstinet strata.. Salt

sulphur domes generally contain oil reset'"Ves, a f'act which prompts a;-cten.zlive 

prospecting. Spurred. by oil e..,,::ploratio:ns, geophysical methi:ids en!!lbled 

discovery of tile Grande Een.ille deposit, lying oonaath the east fru«es. o.f 

Lake Grande Ecaille in the f'iiasissippi Delta area.. 

1'.h£ Deposit 

Detailed surveys revealed the ca.prock lyilig ben~sth the surface at. a 

general depth of 1250 feet, t,ith the ca.proek averaging about 250 feet in 

thickness. Overlying the caproek is sand, gravel, gum.ho, sandy shale, and 

scattered boulders,. · '!'he anbydrite, beneath tbe sulphur- bearing eaprock and 

overlying the salt plug, is fairly impervioua, which allows the molten 

sulphur to sett la in a sunlp u.t. the i11ell ta bottes.n, below the sulphur bearing 

horizon.. Located beneath an Qily marsh the Grande Bcaille deposit presented. 

the tlsual problems e:ncom1tered in mt>dern sulphur mining, plus that o! over

coming adverse workir:i,g conditions. 

'l'ogoerapl\iC i'"eatur-es 

Characteristic of the delta region, the terrain eo,,i,prises a. low,. 

1nonotonous uninhabited .:area of ra,U"sh land containing num.er-oua shallow lagoonff 

and bayous. Salt grasses supply the only vegetation alid presents, in all 

direct.ions rm unobstructed path to the et"rait,ie winds. 'l'he general character 

of this district ean be easily visuz-t.lized from the process of its .fon~ation. 
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Johnson points out that offshore bars tor.med enclosing long narrow lagoons 

between the b and the shor lines .1 Th la.goons maintained a.n outlet to 

tha se by ans o tidal inlets. The quiet ters of the laboons favored 

the depos tion of fine debris co posed of sand brought into the lagoons by 

ve action, tides anu river sediments, fr the interior . The finer 

terial carried in by tidal currents a widely t istributed ov r the shallow 

botto:n, while the coarser na.terials w ,re added to the b~r or d.ropped M~ar 

the inlet to form the tidal delta. 

Rivers , bringing in sediments fr· the land .urface, deposited heavier 

materials near the inn.er shoreline forming deltas, while the urrent 

delivered lighter materials in the lagoon, covering a wider are of distri-

but ion. 

Onshore 'Winds blew sands off the be ch and sand dunes of the bar 

receded into the l agoon. Generally heavier aterials dropped into the 

water near the lagoon shore hile liuhter aterial blew over the water 

surface droppin and caning to rest on the ine floor . 

As the terial accumulated, the botto of the la oon rose towc1.rd the 

surface.. ·,ventually rsl grass began to grow. 

by these grasses because the current was checked . Increased deposition 

ave rise to increased grass growth and decay which fo ed. the present 

day exp .ae ot soft slippery mire existin in the area. 

~ An4, Sulphur ~ Characteristics 

N erous studies made of practically all salt daaes within the Gulf 

Coastal la.in agree that the domea have been formed by intrusion of s lt 

l Douglas\ . Johnson, Shore Processes~ Jhoreline Development , (1919), 
pp • .374- .38.3 . 
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dit"QCt~, above M*t $.;ut., coi·a, ~ito ocmtN.. Above t.hia .~· ~ t~d ~ 

t~w·e ~ lli~iat~ue .,-..Jld 6Ul~'-', ~hi,Ji umo:ti"li.aa ~ l~r ct po.roUfJ. eapt'Oek. 

G->wrl.y~ t.hu cap,..~k i.~ ~umbc,. uneorwo?.ida~ ?.:.wt~iru cmd ~-;,i 'Wtu.le ~ 

tbe $UJ•face Clt.Q" ,;mli a,t)U t~ 

Tb$ !}rur-de E:C.ull~ dott~ ~;:loratioo~ irff<ta.lod, ti~ CJ"it;i.rG1qk J.;yir~: ~th 

the in.wtaett at ~ i®era.l det?t.h ..,_r sou(:, 1250 feet. 'lbe cap~k av~.ge~ v.thout 
\ . 

,~ 2:50 t~ 1n thie':.m.e~.. cv~lr~ t,~ U¥r-~ ia OMs.d"'" tb~# ~ #hale ~ 

· scatt-wed boul.dera. i'ho a11t1th~• beti•t.1'1 the ~QJ.pbuis ~inti c.aprook 41".d 
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overlying th· salt plug, is fairly im erviou..s. This allo rs the molten sulphur 

to settl in a sump at thew ll ' s bott , belo the s lphur bearinz horizon. 

Initial Prospecting 

Oil ssibilities pro pted nrospectinz of the Grande ccaille Doe in 

July, 929 .3 ' hcse oper tions g~ve rise to sulphu .. ~ indicati s . Humble 

Oil C pany, Gulf R.e.f i :in,. Company and the Shell Petrolo , Corporation held 

mineral riehts, jointly, in he rea. Prospecting, deleg· ed to the llm ble 

Oil Co p,ny, proce ed aecordi.nely. All accessory equipment to oil proap ct-

ing eal!le to the dome from Harvey,, Louisiana by means of barges. The 

circuitous i:-out.e f ollo by the barges, through canals and a.cross lakes, 

covered distance of approx' tely 70 miles. This bein tJ:e only praetic ble 

means of c .unication botween the d e and the Missitrnippi · ver, expenditures 

for transpor tion ·ere great and the tasx prove tazardous. 

Larg aen a.ts placed on t e marsh, 'l1ith drilling rigs sounted on 

them form.ed a supoort for th umble 0il Company's first two explora.to y wells . 

1 esults from this. rran • ent prov d unsatisfactory, because the mats settled 

uneve ly. Drilling became difficult even for sha.llo wells. Sub.sequent 

perations found derricks set on piling with operating ~ower derived !rom a 

diesel electric plant, installed on a. barge of special design, mea5uring 

28 by 90 re t . 

iosquitoes ad greatly to the iscomfort of the ploye s operating 

the rigs . To r • ed;y this . enace, blowers, consisting of <drplane propellers 

attached with el T. ord ~otors, drove the e ts away. 

3 Uson • l.undy . , 11 Devel.opment o.f the Grande Ecaille Sulphur Depositu, 
The American In.stitute gt,_ •1ining and ~letalj.urgieal · Mi:neers. Technical 
Publication. '\ynber .fil, ~·eb 1934) , p . 2 . 
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t this point., tv f cilitat t 1c hanuling of • ..at er· al barges , e 1 gem nt of 

the canal be ~ necessary. Genernlly, wideni.n,e to ?v feet for a di~tance 

or ab' ut 175 fe t llo adeq te ::r ce around the location. Co letion 

of the canal pro ided th- :rJcano !or· t..i ir1g the drillin .I'.i.g lnto po ition, 

a.ft.er anchori.n.; the rig, by using the spuds, drilling COlttl'.:lencecl imo.ediately. 

Thi roeeduro., carried out wit. t·o like barges p ti~ r well adapt 

to the peculiur terrain at Cran.de Ecaille, enabled ucc ssful pros actin 

at a gr t ving 0£ time and ex nse .. 

The pros eeting drills netra.ted sed · "' ent r:, f or:.1;·.tions con isting 

of gu:;iho., ~and, sandy ~hale and a fe boulder~, offerine little resistance . 5 

he caprock about 250 feet thick and usU6.l.ly encountered at a depth of 

about 1250 feet at Grande Ecaille c i~ts of sulphur, lillaotone, gypsum, 

calcite, anyhrite, barite, pyrite and celestite. 

!h!, fl.ant Eguipm.en~ 

The chief pr-oble- in constructing and eqtdppi .g ~ mine existing in 

such a terrain as descri d abo e la;y int.bes lection and type of foundations . 

ter exhaustive tests, it was ascert in that heavy re· ;!orced concrete 

nats, supported by pili_ne fo~ builJi1g foundatio e an pilin~ for supporting 

the eulphur vats, would solve the probl • Fills, made by liydr ulic means ., 

gave addi ional sup o to the · o area. 

Varyi differences occur ·in tho formations of the alluvial ·saissippi 

valley, canpared to U e adjacent areas . Ori&inally., extending fro Cairo, 

6 Illinoiu , the present Mississippi valley an stuo.ry. · pon 

5 K. • Price, General ) ger 1 Freeport Julphur Company, Port ~ulphur , 
Louisiana., Correspondence !:.2, ~ Writer , (Decem~r 11, 1948) •. 

· 6 Johnson, Loe . ,ill.. , p . 379 .. 



Figure 4. 
Port Sulphur Loading Docks 

(Courtesy, Freeport Sulphur Company) ~ 
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bee~ filled w$.t .. h ailt-1 the 1·ivG".t' ca.~ its pnoont m~eril"l& cou.t"N 

thra~ t.he "·al.ley., The viwr did not out its ®urs~ t.hr()-ugh:. tlw nllq'e 

eenter at .:,...tl x~ints., l~r belQtl<' Hat.oil ~;,,uge,. 1.Gn.usiuua,, t.h1.;, ri.1,.-01" .saner,~ 

lies ~~11 withiu th~ c~t!":'11..l pn:111 ::.ion. ot th11J Villlt."Y• .i.iil..ficult .t'oundatie>n 

coni:titio11$ r;,mva.U in tfae J.owr reaches o! the valley., / l'h~se va:eying eonditions 

im,!}rove nea..r t!'.ie river due to the natur-al .l-evee th<:tt lier; alm1g its bank$. 

Soil C()nclit.:lo!':t:;.,, C.Jl,p~blo ot supr10rtift:/;t rJl!'tt~W""G:.l. up to llOO pounds µ,w squue 

toot exist r~. verioI,s place8, 'wtd.lo at. others such burdens: tvollld result in 

unrest.ric:ted set:tle:tieut. ZJassive struetures must, tor this .t·eason, bill 

construet.oo t.h"l piljng. In u~ lobate delta ·oC ttie z,a$siaoippi,. ~.pe.cially 

· $oote c:liot.u.iee from t.L.~ river, a .foundation composed ot pile is m1pe1"'ative 

sine.a the ~ail p,:-s®s:Jes V~l ... j7 little isu.ppt)t'ting power. 

l!~~oua t~st..i3 rtwealed that "15 foot piling pla.ced fQ'!JJ: in tj. group,, 

.tormhlg a cluster of si..'!lottee-n ~'oul.d s-u;pJ}Ol't tbe "1Cight of neeessaey· M'.terials ·· 

used in eotmt.ru:ction or t.he p~. nurw, th~ driv.uig o.µar-.1it.ions., the 

soil in its UfJp&r:' prall-t.ims :;-fferecl practi~ M Naist.anefii- "the piles 

p;.metrated., a1."'1ost :unifm"1.>1ly' to a de:;oth al f():rt.y-t1ve teet-1 wider t.-hoir own 

11eight iint.! the wel!.;;ht o.t' tbti hammer bei"we a blow tJ.11.5 st.rueft.. rJel.ow t.he 

i"ort.;7 ... five :Coot depth. beavi.- soils enc:ou.nt~ required Of.ms:ider~ble 

dr.ivir~~ or all ~1• 

lieaVJ' (;)aft(ll'"{.'te w~ts distribute t.ho load unif 01'ml,y md. give ad-equate 

strewjt-h for v:Brintioos occUtting in the :h"ldi vi.du.al suppo.rting po~ of 

the piles., 1'he total pilil1H requirel:,t•1.t.s~ at t1r~nde £.caille •. amount. to 

over 20,000, vaeying in length trom !'orty to eig!1ty teat.. In addition t.o 

tche pillfti;, a;pp~rmte~v 10,.000 emnc yard& of eoocret.e pro1tide &10.~ 

£omld1;d;ions for 1$Uildint-s• 



69. 

11 water in th lakes, la.goons and bayous around the Grande ..£aille 

d posit contain larg quantities of alts . \ ell water h.a1t can be obtained 

in the area ia brackish d it becai o imperative o develop ~om oth r source. 

investigation disclosed that water c par,tively low i1 salt content could 

be obtained from the 1issis ippi River. 7 A res rvoir, ith a capacity of 

fifty million gallone , constructed. near t.he t.is sissip ... i River as ures an 

adequate water supply. ater is delivered to the reservoir from. he river 

by pumps, then pas es throuph a pipe line, approximately nine mile ... in 

l~.,,t_h, to the plan . The power requi d for pumping is derived fro an 

electric tran ission line of the same length. Stor· ge spac for 2 , 000, 000 

gallon of water at tho plant provi.d.es a.dditicnal assurance for maintaining 

continuous op ration should it beco e necessary to ke repairs or adjust-

m.ents to the main reservoir, p ping quipment , or pipe lines. 

The Missi sippi :liver water , ti ough very J.ow in salt content ,. requires 

treatment to prev nt obj cti nable deposit in boilers, heaters an pipe 

lines. The et l.od used includes hot lime-sod treat ent for boiler -water 

and lime treatment for the water used in mining operations . 

The Fuel Supply - \ 

Fuel oil utilized. at rande i.:.caille is re-ceiv by thre sto - tanks, 
s 

with a 55 1 000 barrel capacity, !1 om regularly sehe ul d tankers . These 

tanks, located a.bout 1500 feet rrom tbo ii sis ippi i ver, are built on an 

arth !ill, cover with s d . Oil barges opera.tin. U rough the dredeed 

canal eliver the oil to th mine site, wh re two 15, 000 barrel firing tanks 

7 George • Le pert , General Manager, Fr eport ..,ulphur C pany, ew 
Orleans, Louisiana, ,..,orre ... po ence to i1.£ \riter, (Deeem.ber 14, 1948) . 

8 K. ·r. rice, Correspo nee to the •. riter, .QE.• cit .. 



1he p1;1wer- plrlf(t and all peI"~'leJ'It bt.dldin-giii Ju•-e 

''9 \'o'hich have Cs:)1$l"ugat~d. ;a$besto~ rooting ,'.U'l<i ~iditiI,; ... 

u 1;uilrling t.~"'lde 
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£oat 

ten l:(C)t1ths .following the hegirming oi' plunt eonst;ructir.c1n.. From tl1e outset 

wor!o:aen encount .. ere~ t1, .. 0cuble.10 It beearll,e necessary to pump mud :mto the 

ash ~rid is eori.lllte~ein,ll;y tree or .c~rsm1ic, selenii:m1,. and tellw:iur:"' a dia

colarittion exists, ilttj;)<'lrt1ng a dA.rl,c eo1or to the a'Ulphur. Caused i;;~ traces 

10 J obn Ct~ Oarr~n, Assistant. to th~ Preeiden:t, r"'reeport Sulp.h'tW 
Company, flwd York City,, Corretlponde.n~ ~ t,he ~vI"ite~, (D~eem:bar 20• l94eJ .. 



The toll~ product.ion eta.\istics show steadf iner11a11e, but imii.aate 
ll reeess-ione., 

!!£ 

1933 
1934 
l9J.5 
1936 
1937 
1938 
1939 
1940 
1941 
1942 
1943 
1944 
194; 
1946 
1947 
1943 

tom 't21e; 

11.10; 
153~362 
348,810 
279,.660 
.3~,230 
328,405 · 
4221-600 
jJj#9.lQ 
502,:010 
557,180 
649,670 
543,985 
772,425 
790.220 
Sl.91380 

l.,0.34,.ffl 

Aside !rom minor operational dif.ficw.tin, a heavy sulphur tax im.posed 

by the State 01" ·· Louisiana., eootribu.~ed. chiefly to low outpu.ts in l.9.36, 

1937 and 1938.., 'i'axes ittciroo.sed. froo1 s~::r cents per long ton to two 

at one dollar threEJ cents per loll& ton, wi1.ere production increased tbirty-

ei.ght ·· pel'Cant., 

ins innm.l~l'abl~ industries, the1 .. $1"ore tbe: Louisiaa ~pnur tax be:~ known 

in all' iuduet.rial enteJ"p1·isas10 the s:ul'phur tax of 15 l/2: percent. of' value 

cotl.trasted mtll ~ oil t.~ or about ;; 'J/4 percent. ot val.ue was not eo:nduei.ve 



\far n,, beeQlde import.ant at t.be G:nmae Eca.il.le oper.n:t.ion .. · During this 

period the price of :mlphw- re.ma.ined stead:,. The F ede:raL Government.- !'itllowed 

the sulphur producing eomp:mie., in Louisiana. a.r..d Texas to eatabliah their 

A ait,e on the W$St 'bani( o.t~ the iU.a:sia-s.ippi River 1t aeces.sible b:y hoth 

rail .a.ru1 highway I serves the Grande ~cal.lle operation. idt.h loadag and 

tho r-ive.t• bank, 'hist-ead ot by thtt ,acre.,, .c·reepo1~ 5w.phur Company $e~~ 

2.SOO trout ieet aloni:; i-l1e river bank ~ extending 7600 i'~h in depth .• 

A ~or oonsideratien i:n µlattning Port Juli,hur included the elim.iaatien 

of higl1way traffic. t .... ozx tho t"'wn pnper .. 12 .'\ plot. :;tiX'ty-i'ive feet wide,. 

12 Annota:t.ion. '.11k)d.el c~1mm.rl.ty of Pert .iulp!t1.u·, n Chem!Pal and 
Uetallurd.eal &lfJ.neering, 'fol;UU!~ 461: (Pee~bei" 1939}, ~~P~ 762-763 •. 



of t,he houses on 

,1herfJin ass~ables the par1unt-teache.rs ass,)cia:tion, t}-n Glw,, athiletic club, 

l3 
theater t;'Uild ar1u other meetli)ea. 



Figure 5. 
H ing Facilities c ) 

Port Sulphur ous (Courtesy, freeport Sulphur ompany 
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communi't.y and Parish projects. 

Port. Julph,:irt s 5tore~,. ,21,e,t•atucl ssparat.ely fro:w. i?roepo.rt C0,r~ny, 

of many employee public rel,:,.i'..ioa~1 prob.leri1s, o.ffirdv,g p1J1tentd.al obstacle3 to 

the nation• s econo;.1ic life. 

Eta,ployees e01rrmxte to t.vrk in cor,1,Pan;r 0~1~ m'Otor L"lunehes. 'i'he canal 

conneetini ths rxine with U1e Hiscris:;iippi Rivier provides 1:ieaus of tre.vel 

as v:mch ms thirty-five fe.et. A railt•oad .. uso links F.:;rt Sulphur with new 

Orleans c.nd by :mear1s of r~il t:\IJ'.ld water traner.it:irtat.ion, sulphur fro:.l\ the 



CHAPTER VI 

EOOmlUC CON& IDlffiA.'l'lONS or SULPHUR Iii IHmJSTliI. 

Sulphur has alwe.7s been referred to as «a very subtl.B matter.« It. 

pen.et.rat.es mrlUT industries. It. possesses qualit.ies desirable and satis.fying 

£or a variety o.r uses, .foremQst among theae include the ablli~y to assume 

m..$ey foms and adapt.ability to Vl'l....7ing eooolt,ions and eireW21StaneetS. Dirt!& 

of new industries gener-<lll.y finds 3ulphur plt.~~·it,g 1.i role.,. ~this does not 

nece:-;.sarily inrply that sulphur a.lways remains as a leader, .for new techniques 

and changes :in procedure may dirlinish uses o.t: sulphur in its i.111porta.nce in 

the manufacture Qt a given cnwlllodit.y.. Equal.ly probable, with its vitality 

and versatility; it. will ada.pt it3elf to the situation; oome\iJ;.1,es even halp

ing displace t.be produet. whieh it helped create... Obviously it is .ilapos1;1ible 

to t.raoe sulphur through all its branches of use in induat.ry, or liot its 

rm1ltiiarious uses in hietocy, but. an attempt will be made briefly' t.o t-rnee 

sorJ.e of the influences thn.t sulphur and particularly sulphuric a.eid has had 

on the development of t.i..raerica.n industry.. As about 90 pe.Peerit of all sulphur 

used i:;, burned to sulphur dioxide, many ~ourees of ra.w material ar.e available 

to sulphur consuming industries. Ji.eeordingly no attempt will be 1.aa.de to 

dif'ferent.iate between tile various :materials .. 

The JnJ,Q~ 9.zeJ.e. and ·S91Pbur in il.oij.§ 

'l'he tl".anaformation or prima.ry sulphur and its cou1.pounds .:f:ound in soils, 

into sulphates, its absorption ami assi;nilition into proteins, and it,s 

release by COllJbustion or putrei'aetion and :r~tu.m t.o the earth ara re.ferred to 

as the suJ.phur cyole. !be firs\ stage 1n thi$ cycle begins Di.th a prii113.'l'3' 

sulphide of a met.al 3Ueh as lead, zinc or :i:nm and copper pyrites. Oxidation 

of t.hese ta the second stage results in t.he formation oi sulphates. The 
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sulphates when in solution and ionized, are obsorbed. !ra:1 sQils by plant.s1 .. 

where they enter into '.t.b.e third stage in living; proteir1;i:; and ot.lier complex 

constituents or the liv.u1g pl.ante.. }Jhen a. plant ceases to grow or is 

during hwdfication, rele..:i.sin£; the sulphur aa b~rdrogen sulphide, or the 

present in the atmosphere,. the;r are likely' to be abso.rhed in rain .afid ret,urn-
1 

ed to the earth.. Beari~g iri1 mind that matter erumot be destroyed, but its 

During the siµphur eyele, sulphur b1--ouij;hi. to the earth in r&in or dew, 

added to th0 soil in irrigation water, ;3114 rot.urned in manm·es is frequently 

insuf.fici0nt to ba.lanee the loss in drainage water and crop reraova.1 ... 

Fertilizer helps eompensat.e the loss of sulphur in aoils dll.i·:ing the sulph\U" 

in the form. oi' suJ:phurie acid ir1 prepar.,,.tion of phosphate fertilleers ... 

Sulphur is also used as a dust, in fun~icidea and insecticides.. Furthermore 

it is a valuable: ingredient ot f'ertillzer it.self, altbougb until recently .more 

attention was fl'tiv·en to nit1•oger1, potash and phosphat.es. Today there is a 

general. recogt1ition of the fa.et tMt lilul.phur is a neceas~ry building material 

l W. f'. Kelley, t1The lteclama.tion o:t AJJta.:li Soils~ tt !,alitornia. Ay1·ti .. AK:pt. 
~ta. Uulletin l!g. ~, (192s), pp. 2-3. · 
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light green in color if there is a sulphur de:t'icieney. Sulphur ,;ives strong 

st,imul,1tec seed prouuetion and. generally enc0u.c'c1ges more vigorous plant 
3 

developm_ent. 'i'his co"nbincttion of fa.ctors causes a.gricultu:rists to give 

increasing attention to sulphur alll a. pL::t.nt nutrient. 

:_::.t:~1out;h there was no direct ei'f'ort to introduce sulphur into fer>tilizer 

in t.hat, area. In la84 the fe:t"tilizer :lridur.,tr;v used ab-out forty-five percent 

of the total sulphu:r·ie acid produced., 4 but 1:dth tbe developrJtent general 

about one-third of the sulphuric ~udd produced .find~ its way into the ;fertilizer 

5.ndust.ry .. 5 

technicians have dev,:,t-ed much ti:r,:.e and tl'lought to iaprovir1t~ m~thoos a:oo 

2 (~. H. Godfrey and Herb0rt itich, 1'@4\S LXP,t. 0ta. Pre>gr~ss Ji,p~. 1!2,« 672• 
u. b., liursten and i:. L. Powers, n;teel~ia.tion of 'Virgin .Black Alkali Doils11 , 

Journal ,9.l i,merican 0oclety of 1igrono1ltv, Volume 26, (1934), pp. 752-'/62. 

3 A .. L. ~·:al.l{er, u~3ulphur arid Ag, .. icUltu.ren, f..ertilizer jleview .• {;;;,eptE>.u-iber
October 1947)., p. 3. 

l+ H. :j,. Dueeker and t:. ~, • .!!4.dy, asulphur's Hole in 1ndu.~ri:.ry'1., Reprinted 
from, Chemical 

0
lndustri.e!?_, (l'>'ebruary 1942), p .• 5. 
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tons of 3,Cid., lO(} ;:ierce.ut basi$, were 1;1sed fo1• :!ertill:zo:r. Gre:1tl;r st:u,rua.ted. 

by the war this diam.and has inere!U'Jed tollr;nn.ng; the cas$ation of hostilities,,. 7 

DoJtestic requirementa a.ud foi"eign shipr,;.ents have reeultiiKI in fertilizer 

produeticm reaehini:; tJ.11 .... time highs,. '.!'.he year 1946., ~w 3,020,000 tons 0£ 

sulphuric acid., 100 percent b~<Jis., used for fertilizer.,;. These figures were 

increased substantially .in 1947, when f'oreiyi shipmen.ts .a,nd tha !:iarahal.1 

a 
'1'he impo:rta11t affects of' s.Ulphur on soils and crops include:: 

1. Improvement in soil $t,ructure or pbysielll eond.iti;m, 
2.. Modi!ioation of soil react.ion wit.h improvement ot a1·id soils. 
J., lnerease in moisturl@ holdir1g ea.pacit.y of the ..;oil. 

- 4. CQrreet.ion of alkali soils., 
;. lmprov011ent in the euppJ..y of sulphate, which is an ess.ential 

plant nutrient. 
6.. Liberation of basie nutrients, auch · a.s eA1eium:,. tm&'1esium ei'ld. 

potassium. 
7. i-iherati,.)n of phosphates. , 
8. .StimuJ.ation of be-naficia.l miero-organiai!IS eonee.rnoo with 

am:aoni.fica.tion or nit.rii.'icnt.ton and sulphur o,tidat.ion. 
9. Increase in chlorophyll and probably Vitamin A .. content of ·plants,. 

10,. Increase in root ®'J r·cot nodule development ... 
ill .. Increase of sulphur and protein contents of the plant. 
l2. Increase leaf ines.s with less shn.tterlng 0£ leg-ume l13Y. 

6 Duecker and l~dy, op .. cit., p., 5. 

7 C.!Jemic!l: 1.ngin~rw, (Febrw.u.7 1947)1 pp. 100-109. 

-8 :F., 1 .. Duley-., tt<fhs Relation o! .::iuJ.phur t.o ~il Pz•oou:otivity11 , Journal 
American Jociet.,: st A!l[OQ!?Wi, Volume· 8, {1916) pp. 154-l6o. w .. P. Kelley, 
nneplaeeable Uages in .Jcil,;Jti, Univ,ersit;t !!l. California AfJ;i. hyt. st.a. ·:.l.'ecq •. 
Paf)!r l~o • .U., {1924;. o. t-I. Shedd., "'i'he Relation or clulpb'ur to Soil 
Fertilliyu, l!entuekcy: £•.:X:gt. .. s:~ta ... au,. l.88 .. {1914), pp ... 595-6.30.. n .. Stewa.rt.,. 
U$ulphur in Relation to Soil I<'ert.llityrt' l,Uipois A,gr,i. Expt • .::;ta .. H:ul. 227, 
(1920). 
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a.mounts needed by phnta relative to the zttpply' in soils were unt.il recently 

others being currently carried out to det.e:r-;Jline needs of various .soils, in 

Crude sulphur suf'fioisnt]..v tine f o.r uJ.;i as soil sulphur is available 

at a s.:t:t.isfm::to~J price to 1uegt soil needs or plant Nqui.re.t!1(¢.t.s., Sulphur 

. suitable for soil use o:ddi.zes in a period of five i.ront,li.~.? ~"armers follow 

the general practice of a,pplying sulphur on a. calm clay aeeom,p.s,nied by 

imuediate harrowing.. Harrowing aids diatribution and :eon.verts the .. sulphur 

to an effective sulphate tor.m, along td.t.h preventin,s its blowuig or washing 

awa;;t. 'i'he landpl.:1ster serves a.s a desirable tool tor apreading.. ;J;uJ.phw-

should not be mixed. with fertilizers containing nit.rat:es, as auch mixtures 

Sulphuring the soil bacon.es the perm.~et1t pract.iee at WUl7' f'anrtars. and 

results in increased returwj .for cropa.. .Bla.ek alkaline· soils respond best. 

to sulphur treatment,. ~'!'any localities -with acid isoil.11'1 find ~1. treatment of 

lime anti sulphur hi&;hly pr,~ctieahle. lO 

Farmers it, the cott,m, peanut and fruit producing a.refls for the past 

two decades h.i\Ve relied upon the control of inseeta by sulp.bur dusting. Our 

cotton crops ranks as 011e of om:• ,t,;reat aericu.ltural re.aource:s. !·lillions of 

people throughout. thi;l aouth dep~nd u;-1on cotton £or their livelihood.. Sulphur 
ii" . 

9 ;, .. , •11. ,~a 'vv.J..e..y, op,. Cl.u.-. ,- P• .L,,17.-

lO •1ursten. and Powers, Loe. git., p., 757-. 



over a. period o.i..' years, experiments snoi-.ed. a.n incre~se of a yearl._v average 

11. 
profit of t'4. 75 per acre, ll-'h.er\9 large-~c-ala. sulphur dustiug was eor:iducted •. 

'£1,,rolve pQunds of sulphur per acre, applied at five day interval.a when 

the air is calm and t.he cot.ion is da.mp,. until intestatiot.t is under control., 

u.suaU.y gives sa.tit1faotocy resw.ts •. 12 Early application in sc:ctions where 

cotton root rot is prevalent, are advia.;lble in order- to establish an earzy 

crop before root rot proves .fatal.. M1.ere su()h e-ond::ttions prevail, appli

cations should . .start v.1'1en the cotton pbnt. begi.'1s t-0 square., 1.3 

0.f various d:ustin.g ~chines used tor control purposes, the airplane 

proves the most ~f.t'ectivc and efficient, and its use has becoo1e wldE::sp:read 

in areas infested with e1~op devastat.ing. insect.s •. 14 

ll It •. P. Ewing a.nd £!. t .. McGa.rr, n;,u1pnur a.s an :&:onai:uioa.l Control fo1 .. 
the Cat.tc.w1 Flea Hoppern, .i-UJ,1eo _Cir .. 1-.:-J48", ij'.U£ .. ..2L i-~t. .. and Pl..:u;t Quar., 
United Stat.es Department of lttrrielture, (AprU 1935}., p .. l .. 

12 .. , ~ ,f 'f .(11_ • t i:. Lw.i.ng. &:n.'4 heuarr., ..2e.• e.:i. .. 11 p. .1. 

13 F.. F. Bibb:r and F'.. L. Thowa.s, .:Field 'rests in Controlling Cotton Flea 
Hopper0 , 1111ne.o Cir., Texas Agri. ¥,x.)?t. ~-i-•, College ;:jt,ation,(l933-l9.35), p. l-2., 

14 "" ,.. a·1.-.l,,,,r --A • .,.. G. ' · ro · ' i ,ii'..;.....+ · ..... &'7th ' l · r • r • l.u.,.v ~ v • 'v • a mes., tefXaB 8/:'fT • ~.. p\,"~, · . . . . iiM'Ua. 
Reoort, College $tat.ion, {l",J34)1 p. 45. · · · · . 
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acre controls t,he red t,pider. Very destructive t.o ccik.ton, this mite 

!"or cemtrol ur, ;;,, co;,'1bined boll tveevil and red :,,;pider application, eS~ht 

·tc· 16 ,topper .. 

fungi harmi'ul to fruit culture, t,ree5, tuber crop1;1, tobacco., onions a11d other 

fruits and vegetables.17 

cannot be over-emphs.sizeci., ?ractically r10 plant life exists \~it.hout sulphm-, 

material i'or the ::ramuf act.ur.e of sulphu:·ic ac:id used in t.he production of 

17 W. 'l'. J~fcGeorge, 11 (101F1e !1opectfl of Citrus l'ree D,~cline r;.s m .. wc;,1.led by 
Soil and .Pl:int Jtttd:iatJ,,; Arizona J\gri. £;,xpt .. .Sta •. ·.1.'ech. Bul. ~. ~. (1936) •. 
,,,. H • .l".iartin, tt'l'he itelatton of dulphui:- to So:i.l Acidit;,r ,and to tha Control 
of Potatoe 3ca.b. 11 f,loil Ss1i,enct':,, Volume 9, (1920), pp. 393-t.OO. 
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18 only for domestic use but for foreign consumption. Fertilizer lllallufacturers 

now face the responsible probl of increasing t-0nnaee output to te t the 

r quir nts of the entire world. Lone r nge planni.!1.., by st.lphur prod cers 1 

a.lees av.iilable nufficiont supplieo of sulphur to · ke po sible the production 

of ere ter quantities of l'crtilizer required and lso sup lies the farmer 

with the uch needed sulphur for insecticides . 
· 19 

......................... ..__ ~ efense 

Restrict'on plc.ccd on critical material for defen and war purposes 

limit data e.nd st tisvica for sulphur used in c, emicals an cida . Chenlicals 

ford ens p .:yoses ha e consumed a.pproxiula.t ly 2.7 IJercent of the total 

ount of ·ul. huric acid produc d since 1940. 20 Therefore ch · cal manuf eturers 

us about 1,400,000 lone tons of sulphur annually. 

Sulphates, aulphide5 and sulphite'~ contain ulphu.r i varying quantities~ 

·'\ Initially the productio of bror.1.ine and cl lorine involve the use of sulphuric 

aci , althouch cl lorine w s subsequently d by an lect ytic :µrocess . 

·'inee 1832 bromine has continued to be r.:nde with sulp uric acid , however 

ther lva ... a ocline shortly after 1870 b c se oft f.development of a new 
21 

proce s of ki , photoesraphs . l.ld enly, in the arly 1870's ., a new en and 

for br ine appear • T1e petrol industry began to demarl! incr asing 

quanti ie:J of bro ·ae for ufacturin 1 ad tetra ethyl asollne . ~ulphurie 

acia and ulphur aioxide ere applied in a. process of recoveriig br i1e 

18 G o~g H. Jheppard, "Official Figures11 , Collector 5a. Intern 1 Hevenue 
~ta.to .2!, Louisia.n , (June 17, 1948 • • A. Cooper, "Official Figures" , 
Collector .9£. Int rnal li.evcnue, tate of Texas , June 17 1 1948) . 

19 Co bined to avoid disclosing esti..'tlate::; of direct war application. 

2° Chemical ~neineerinc , Voiume 54, 1umber 2 , l ~ebruary 1947), p. 109. 

21 Du cker and 1:.ddy, .Q.2• ill•, p. 7 • 
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from sea water which r aulted in the consumption of consi erable quantities 

o_f sulphur 5.n producing · che.nical which formerly had only 1 · ited use in 

edicin photogr phy. 

A though the major portion of chlorine is made by electofytic processes, 

sulphur c pounds a.re a.gain being considered for its production. Chlorine 

shortages have caused th conten1plating of replacing raillions of cubic feet 

of chlorine per day wit hydrochloric acid made by reactin6 salt with sulphuric 

a ... id. Attention ia lso t,iv n to process of producine chlorine by react-

ing salt with sulphur trioxide. 

he greater portion of sulphur consumed by cheoical .anufdcturers goes 

to sulphuric acid plant.; where it is turned into sulphuric acid . In this 

fo it erters o he che.nic 1 nanufacturera , oil refineries., fertiliz r 

plants., d other e ent · l. ine1ustl'ies . 

· jor aust.1. .ial consumers o! sulphuric acid include the iron and 

steel industr 1 tannit'1g in ustry, ba.kelite, re.yon., explosive and petroleum. 

industries. Other~-- e~l cone rns consume lesser qUJU1tities, but r ,iain 

i ·r. t . 22 s gn1 ican in our economy. 

The petrole industry, iron and steel and che.:nica.l industry accounts 

for approximately t ~-thirds of the annual consumption of ~Ulphur classified 

in the chemical and detense cateeory. 

Co:mpari on of the distribution of sulphuric a.cid pl&nts ·ith oil 

refineries and iron and steel lllills indicates the close relationship of the 

industries. The Grel.t Lakes area rantrn second in s lphuric acid plants and 

a ready · rket a its the product. at the nearby .. teel mills . 

22 Ibid., p. 7 



In the petroleum industry num rou refineries in the Gulf ..;oastal 

area secure necessary sulphuric acid supplies from acid plants located nearby. 

Plastics consume large quantities of sulphur, however defense measures 

prohibit revealing detailed statistics on chemicals used in the industry. 

Avail.able statistics provided by Chemical Engineering in 1939 indicated 

the industry is gradually- increasing the use oi' sulphur. 'l'he total a.mount 

ot sulphur consumed by the industry each year ranges over 350,000 tons. 

:E'ulp a d Paper Indust ry 

In the early days wood pulp paper was ma.de by mechanical processes or 

with :iid 0£ caustic soda. Sulphur entered the industry in 1S66 when it was 

found that 'WOod pulp could be :a.de b.1 cooking wood in water containing 

calcium or magnesitmt bisulfite. 23 Commercial operation of this process 

evolved about 1884, and since then the industry continu to consume sulphur 

in quantity. That it is a consumer cannot be doubted when today approxi-

mately two hundred fifty pounds is consUllled in producing one ton of sulfite 

pulp. Sulfite pulp is a standard raw material for paper manufacturing and 

the sulfite pulp prepared for paper manufacture is also successfully used. in 

synthetic fibers . 

Soon after tbe sulfit paper industry became well establisheo a 

co·apetitive pulp appeared . The sulfate pulp pr ocess produced in 1907 again 

brought oulphur into the pulp industry ., but int e form of sodium sulfate , 

In the wod pulp industr.1 two competitive pulping processes utilize 

sulphur and the active pulping agent is a sulph>J.r compound. Sulphur dioxide 

is also used as a bleaching a.gent , while in the form of alum compounds and 

certain pigments in it im.parts special properities to paper. 

23 H. A. Maddox, "Common Co odities and Industries , aperlt., London, 
(1909) ., p . 64. 
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of a mixture ot seventy-fivo parts saltpeter• thirteen parts of eharcoa11 

and twelve parts sulphur. In 1845 Schotlbein pre.pared 11 guneotton° by treat

ing cotton with a mixture of' strong nitric and sulphurie aeid. 24 ~everal 

severe explosions reeiulted in 1847 - 1848 while eonduet.ing sperimertt.s for 

2r. 
the Jtianuf act;ure ot guneotton. => This lead · to discontinuance oi the practice. 

DuPont Gom:pa.ny began its m.a.nuf'acture tor service use. 

The discovery of _preparing gun.cotton 1.ed to the d~velopinent of smoke-

loss powder, gel;1ttin dyn.m:1ite, blasting gelatin, T .. u:r. and pieric acid, 

acid, the 1<10Jt used agent, is rest.doted to dehydrating purposes. It 

requires 6.2 pound ot sulphur to pr~pare one pound of maokeless powder and 

0,.0.35 pound of sulphur fot .... one pound of '1'.M..'l'., a fact extramaly .important 

to Natiom:il Defense,. It · is f or't.unn:t.e tbat the ro(tuirements 0£ ::nu.phvic acid 

are leo3 today tivm during the 1914-1918 period,. because the supply could 

not ho furnished. It is nocesuary in all practice to recover all unused 

amounts of th~ acid required a.a eatalysts or re51.gents, in order to insure a 

supply. 

24 Walke, t'~"illoughby., Lt .. , uLeetures on Expl.osiveu,n (Prepared. for United 
States Artillery School), £Jew York: John tJiley & Jons., {1897), p .. 208. 



.Na:tiorml Deroos~ meas-ures prohibit publication of a:;1ounto of aulphur 

entering into the explosives indus·t:.r,r and fGr that reason a oertaw percent 

is included under chemicals.. ~losiv~s, aaitle fl"O::!l those dit'eetly utilized 

in National Defense:1. consume appro:.d.1-nat.el,y 90,000 tons oi $'U.lp.tiur ~.26 

'fhe Dx,e and Text:.;Y.e Ipdustg 

$oon a.ft.er the coloniea established their independence, woolen a.nd 

linen goods were produeed for dome$tic and fore~ sales .. A sulphur d~· 

:tor bleaching was thus developed .. Sulphuric aeid replaced. sour milk for 

bucking and souring o.f textiles,. In l.797 a sulphuric a;cid plant est.a.bliahod 

at ?hiladephia supplied the entire textil!II indust.ey with t,he needed acid~ 

Later the same plant began tlw s:imnutaeture ol alun1, copperas and other 

chemicals used by tbe textile industry.. Thus tho .ettt.ablishment of one of 

the firat indust.l"iee in tt1e United. States c,::>incid_e.; with tfu:) .first industrial 

use of sul.phur in this eountr.1.. il:.."Cpa."lSion or the t.e.;:.:tile ix1dua·t.:r;-r inereaaad 

the demand tor sulphur oorapoU4"1ds. Chlorir.te, produced by the aid of a~t,hurie 

hydroel'tl.orio .1:nd aeet.ic acid.,. ea.eh usad in the tct.ile indust.l"jl" and requir,,

ing sulphuric aeid tor their p:rodu.Qtion~ further increased the demand tor 

sulphur;. 

~-1wn rayon pror.hict:ton begall in the United St.1'1.tes in 19ll;, tbe textile 

bisulphide. 

'l'h.~ a.ppoar:a.nca -of cellulose &.eetate on tho .market. in the second deea.de 

of ·tho t1:.oentiet,h contu:r,r,, followed by othor special sul.fonated onemicala used 

26 l!inaral~ Yearbook, {1946), p. 1186. 



90. 

by the textile industries gave further :impetus to uses of sulpbw:-. Discoveries 

each year stimulate the sulphur demand in the textile industq.. Currently 

the industry annually comJumEH:; a.bout ao,ooo long tons of sulphur. 

Miscellaneous Industries 

'l'he rubber.. food processing Md pa.int manuf a.cturi!!g industries nor.ma.lly 

require approximately 17.5, 000 long tons o:£ sul;Jh.ur each ye&;:r,. ftubber is 

useless unless vulcanized .. Sulphur enables vulcanization of rubber by 

giving hard.71.ess and strength. 

The paint and lacquer manufacturing ui.dustcy draws upon sulphur stock

piles for various sulphur compounds., 1'he elem.ent ente:i•s the paint industry 

:indi1•ectly, as compounds o.r mixtures,: ruld usually about 100,000 long tons are 

consumed yearly by paint oanufaet-urers .. 

Mi·scellaneous uses include medicines, processing o! ores,, coke and 

steel, processing ~l food., liquor distill4"'1g1 ougar re.t'ining and others too 

num.t.irous to mention. 
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C PT II 

SULPHUR: ODY AD oru o · 

Como tition ~ Substitute& 

Curves of sulphur sales eorrespond. to and a.rallel it.h accuracy years 

of prosperity and ye rs of recession. ~ulphuric acid statistics --- production 

consumption, and st.ocks - indicate the pattern for the general ind es, 

lilhich sbo., the most ccurate picture of tr de . 3ince .I:lOSt four sulphur 

tonnage is converted into sulphuric ·cid, a glanc at sulphuric acid 

statistics generally reveal sulphur trends. 

[..ulpbur enter.., largely int.o the production of fertilizers, newsprint 

and wrapping papers, rayons, steel., paint pigments and ins cticides . In the 

nut'acture of one hundred fifty important industrial che.::uca.ls then ber 

of ti.mes different b eic raw materials are regularly ployed ha.s been 

carefully calculated as follows: 1 

Index number indicating the frequency of use of raw terials • 

1. Water ............. 99 6. • • ...... ... . .. 63 
2 .. Air •••••• •••••• • 96 7. 
3. Coa.l •••• •• •••••• 9l a. Brines • ............... 24 
4 .• Sulphur ••••••••• 88 9. Petroleum ............. 23 
5. Salt • • •••••••••• 75 10. atural gas ........... 10 

io article ot comm.ere reaches the ultimate consumer without having · 

sulphur used t s e stage in its nufacture . The average automobile, for 

example, has been est to use, including tires, thirty- five pounds or 

sulphur. Sulphur .ies .intained growth during the l9JOta when the repeated 

cycle of depression, recovery and recession upset th normal course of · 

l •• eller and T •• :uirke, "Mineral sources of the Cbmttical 
Industries", .r:;conomic Geology, Volume 34, ( y 1939) , pp. 287- 296. 



a process for recovery or elEmtenta.l sulphur front pyrites in Norwq, and a 

gro\li;1.na out.put of brimetone in Chile and Japan,/ 

Tho years following ~Iorld 1far 1 show sulphur gaining a the long and 

cQutpet'itive b~tt.l~ wit,h py1•it.es as a. source or .rna:t.,eri'.ll i."or i.iulphuri~ acid 

manufacture. trom 1920 t'o 1929, sulphur:ic ac.icl ~am.if aet,urei'e pWt'foraed £ew 

years cul.rn.in:atAA '15.'ith a.491,m :short. tons or· sulphuric acid~ a record 

product.ion .a:t tllat ti.'file. ~ediately tollowing 19)0 condition$ emphasiaed 

c<:>ata to the manufaeturer. ?eehnieal. develo1ment. led to less consU:11ption 

ot sulphm•i.c aeid in the pet.J"ole'Uhl a.rid other indlliat.rie$. ?he t.re.tcl toward. 

curt.ailed sulphwic acid p?oouct.ion.. 'l'he l~ter developr..n.ent of high 3rade 

mot.or fuel neeesoitat.es removing aalpbur from gases used in cracking processes. 

Explosives de~d.oo vast quantities of the eompound .ma.. tUSO other chemical 

production shortages e..-sd.st:ed. 

, 
needs b;;" introducing other Ghemiea.ls. ilo daposiu of md,ive sulphur '$Jdst, in 

2 M. p. Appleby :t 0 11.eeent DevelOfffllents 1n the t!hemc1a;ry of Sulph'W:"11 , 

Journal 2!. the SooJety .et. CtwJd.cal Industrx, Vol'IJllle SJ., (Uecember 26., 19.34), 
pp.. 1097-UOl. 
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ments f'oreed her to derive aulphurio acid from bariun ::mlphs.te · and calciun 

sulphate... Processes developed by the I. G. Parbenindustrie ·plant at 

sustain a large diversified, national industrial establiam1ent. lt re.mains 

Bri.11stone ia the most .favored sulphur n,aterial.. Cheapn~ss, availability, 

the ease of converting to oxides er acid. and it~ purity coupled with other 

properties a;,1.pport. its praot.abil,ity. 1aanu.facturer.s of various s~~hur 

eonip-ounds must eonsider the initial plant investment, depreciation., labor, 

power, maintena.nee and neu yields from two raw mte-ria.ls. In tern.a oi~ these 

items of car.»ital and operating expenses elemental sulphur ot.<>tweighs the 

sulphur tr-ai'71. pyrites.. From plant.a of identical sb:.e- twenty-five to thirty 

remains cQnsidera.bly great.er .when us.ing pyrites with depreciation charges 

higher than when using sUlphur.. Personnel noeded when using pyrites dottbles 

that. of sulphur consuming plants.3 The acid maker maintains a more :flexible 

actually pay more per pound for elemental sul:phur as c~pared to a po\md of 

uulphur tram pyr.it.es..-'* 

3 T. H .. Pough., f''resident .:Jou.them Acid and Chem.iea.l Company; ~t •. Louis, 
lilssouri. 11Co1'T'espondenee to the tfriter,u {December 331 1948). 

4 A. E. Wells and D. E .. Fo,Jg... nThe Hanufa.eture of Sulphuric Acid in the 
United States•\ United States .imreau .2£. ~'line$• Bulletin l.S4., (19.20), 'J7 ... 
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Sulphur is a basic mineral and increased activity in the manufacture 

of automobiles, textilet., .fertilizers., paints, petroleum produets, iron 

and steel, explosives., war materials, dru s , pUlp and pap r stimulat a the 

sulphur industry. \-a.rtime demands are greater than peacetime demands but 

e unst hle thereforQ les d.el:iira.ble. l orma.l demands r quire and give 

rise to experimentation in ;.,ricing, providing ca. petition a.i o-n.g prod cers 

ith ch co pany ueekin stead1 bu;yers of large shipments. the erican 

sulphur ining in ustry is highly localized but com:nand wide ttention 

among industrial circles. The i."ldustcy, .favored with raw material, power, 

transportation and water upplies e:nploys directly comparat..ivcl,y few people 

but indirectly aintains a.n influence on every rican citizen. 

Sulphur R serves 

Conservative estimates place United States sulphur reserves sufficient 

to last twen\y-fiv years under present ining and pricing practices. 5 The 

Frasch Process of extraction allows ruining at depth9 0£ twenty- five hw1dred 

feet providing ideal un erground conditions prevail. ossibly a partial 

solution lies with the prioe. llo doubt the supply ea.n be extended several 

years by raising the price consider bly, since kno depo its hav been 

abandoned because of uneconomical operati ns . Developing other mining and 

recovery ethods may alleviate the situation. ProspecLed uut undc..-veloped 

deposita exist in Alaska, New Mexico and Iwo Jima, with other possibilities 

in Colorado, evada, Utah and ~oming., where leaser deposits have been 

spas odically operat but capit le penditure requirements would mo t 

rapidly if fully developed . ¥quipment beiug currently installed a a 

5 L. L. Norton., President le.x.ican Gulf ->ulphur ompan;y, Correspondence 
.iQ. the \triter., August 26, 1948. 
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deposit in the era ruz Province of lexico promises a daily output of 

fifteen hundred tons, however reserve estimates have _not yet been made 

available. Mining practices in the United ~tates permits conservation and 

provides c ~lete recovery of the mineral fro ea.ch well stea.i ed. until 

exhausted. 

llod rn sulphur minlng ethod:s will enable the nit d ~tates to maintain 

its world position in industry., agriclture, science and war.fare until 

' exhaustion of the deposits . Reliable infor tion indicates the eriean 

sulphur resources ill supply do· stic and., partially suppl.J", for,ign 

requiz ents for many years before depletion of' the reserves . During this 

period the United :t tes faces the oblem or developing a substantial 

substitute for the el ent or relying on imports when the reserves become 

oxhauated4 The proble:n re!:lains an important concern of ngineers at 

present and ericano y well be a.ware that ~he future of our co try•s 

industry will partially depond on our su.Lphur supply. 
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APPEMDIX _...,. _____ ...., 



I 

Synonym: Br:L'ai3tono. 
Chet:J.ical !Symbol: s .. 
Color: H:t"ight., elt,a:r rmlphur-yellow, straw- or honey-yellow, yellowia.h 

brown, greenish, r&i,,U.sh to 7ellowish gray. 
Luster: iieainous, s·tre!!.k:1 light yellow, white,. 
Cleavage: Imperfect. 
F'raeturet Conehoidal to uneven, rather brittle to imperf'eetly Sl;\,"C·!:.ile .. 
. Hardn~ss; 1.5 to 2.5 (M(lh 1 \~ scale) •. 
Specific Gravity: 2 .. 05 to 2.09. 
Angle of Hepose: 35 dei;rees .. 

97. 

Density: Crystal - l30 lbs .. per eu. ft .. ; .l.1.quid, U3 lbs. pei· cu. ft,. at 
ll5 degrees c. (239 degraes 1'" .. ) bulk, 85 to 9,5 lbs., per cu • .rt. 

Atomic Weight.; .32.,0.6; ato:rle nw!lber 16,.. 
Valence: 2, 4, 6 .. 
f.:1.elting Foir:it: Hhonbie f,;:n:~m:, 112.e degrees C..- (23.5 de6Tees it .. ); £4onoclinio 

form, llS.9 d.eg-rees c. (246 degrees 'I:~.). 
Boiling Point: 44,4. 6 d-egrees C. ( e:)2 .28 degrees 11 .. ) .. 

Ignition :'.reillperatin-e; In tht1' air., app:ra."'i:ilna.tel;r 261 d@.,t;l'eas G., (501 .. a 
degrees t.). · 



Year 

1880 
1881 
1882 
188.3 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 
1893 
1894 
1895 
1896 
1897 
1898 
1899 
1900 
1901 
1902 
1903 
1904 
1905 
1906 
1907 
1908 
1909 
1910 
1911 
1912 
19l3 
1914 
1915 
1916 
1917 
1918 
1919 
1920 

PP 1 NDIX B 

SULPHU1 >RODIJC'l'ION IN THE UNI D ST l'ZS: 1000-1946)1 

(Long Tons) 

Production 

5.36 
536 
536 
893 
446 
648 

2 , 232 
2, 679 

402 
679 

1, 071 
2, 400 
1, 011 

446 
l , 6o7 
4, 696 
2 , 031 
1, 071 
4, 313 
3, 147 
6, 666 
7,443 
7,.382 

85, 000 
220, 000 
295,123 
100, 878 
364, 444 
273 ,983 
247, 060 
205, 066 
787,735 
491.,080 
417,690 
520, 582 
649, 683 

l , l34, 412 
i , .353, 525 
1, 190, 575 
1 , 255, 21~9 

Imports 

88.,ll9 
l.05,266 
97, 721 
94, 734 

105, 416 
97,074 

ll7,S67 
97,245 
98, J.i.06 

135, 958 
162, 789 
117,187 
101,122 
105, 823 
125,459 
1.22, 096 
139,280 
141, 905 
164, 504 
141, 533 
167,712 
175,.243 
174,939 
191,033 
129, 5.32 
84,3.39 
74.,241 
22, 523 
21, 136 
30, 589 
30, 833 
29,144 
29,.927 
22, 605 
26, )35 
26,367 
22,235 

973 
82 

101 
136 

aports 

••• • •• 
•• • ••• 
, ..... . ....... ....... ... , ... 
•••••• ........ .. ........ ...... .. .... •·. ....... ...... .... , ... ...... ....... 
•••••• 
•••••• 
•••••• ....... 
•••••• 
•••••• ....... 
•••••• 
3, 000 

11, 522 
14, 437 
35, 925 
27,894 
37,,142 
J0, 742 
28, 10.3 
57, 736 
89,221 
98, 16.3 
37,3l2 

128, 757 
158, 736 
l.31,.092 
224, 712 
447, 450 

98. 



SULPHtm PiOOUGTION n: Tim UliffiD S'FA'i'ES. lM0,;1946.) - (Cont.inued) 

(Long Tons) 

Year Pt'Oducticm Im1;0rts Exports 

1921 1,.879,150 ;o 285"762 
17..22 1,.830,942 269 485,664 
J.923 2,036,097 465 472;525 
1924 1.,220 .. ;61 1,005 482 li4 . I . 

1925· l,409.-262 100 629,401 
1926 1..,a,0,027 48 571!,966 
192""/ 2,-lll,618 3,384 7a9.274 
1928 1,981,.673 4,787 685,051 
1929 2,362,389 l1cl6J 855,il.83 
19.30 2,,;8,981 . ~9 ;9:,,:n.2 
1931' 2,128,9.30 ··-~ ........... 4t:f/,586 
19.32' S9014't-O ····•'•·$1. •· 352.610 
193.3 l,.406,063 4//7J 522 515 .. :, 

19.34' 1,421,473 5,839 507.,115 
19.35 l,6.32,590 l.,9'/8 402,38.3 
19.36 2 ,016,J.3$ 729 ,;47,200 
1937 2,741,:970 62:S 67S/J.97 
l9JS 2,393,408 2,.603 597,lO? 
1939 2,090,979 13,976 627 .. 819 
'1940' 2:, 7.32, 088 27,845 746,468 
1941. J_.)39,253 28.,631 76o,776 
:i~42 · 3,460,686 2;,h:,2 5$5,279 
l.14~. 2,.5.38, ?$6 16.658 68::l~J:i,12 
.1944 3,218,158 33 675,232 
1945 3,. 7S3,,lSS 33 942,662 
1946_' J .. .a,9,6/,;(. 35 l,,.245"$20 

: i ;JJa~a from ttJ,fuleral ltesources of the United ~tat.ea.,u 188.5 tht,•i:iugh 
l9Jl.;, 19:32 through 1946 from, HMiJlerals lea:rbookl'. 



Deposit 

Sulphur Hine, La,. 
ilryanmound, ·rex. 
Big hill, 'i'o;x:,. 
Big Hill, ~·~. 
Hoskins Hol.ll'ld, Tex. 
Big Creek, •rm:: .. 
Palanga.na., ';;ex,. 

Union. 
1-~reeport 
'l'exaa Gtuf 
Texas Gulf 
!f·reepo.rt 
Union 
Du.va;l 

BY 

Boling, 1'exas Union 
Holing, 'l'exas {tiewgulf) 'l'exas Gult 
Bo.ling, Tex. Duva.1-'1'&."ta.S 
Bf:iling, '.I1ex. 
Long Point, TW1;,. 
Je.t'ferson Island., La., 
Grande Bcaille, 1a .. 
Cle.mens, Tex. 
Orchard, 'i:e:x. 

Baker•·bill~s 
'l'exaB Guli' 
Jefferson l.sland 
l<'reeport 
J eff'er:son La.ke 
Ouval-Texa,s 

Producti.on Dates 

100. 

tong Tons 
Produced 
(In .t'ound 
.-.!·.,,ure .. s) -~!,~ 

'J2/29/95-J2/2J/21. 
11/12/13- 9/30/35 
3/19/19- 9/19/JZ 

. 9,400,000 
. . , . 7:,000,00'J 

1/ 1/36- S/10/J6 . 
J/31/23-operatirii 1949 
3/ 6/2[;- 2/24/26 

l0/27 /28- :3 /10/35 
ll/14/28- 8/30/.29 
.3/20/29·-operating l'i49 
3/23/35- 4/25/MJ 
6/ 2/35-12/ /J5 
3/19/30-10/19/'38 

10/20/32- 2/ /36 
U/ S/J3-()perating 1949 
5/ 3/:37-oper.:,d:.ing 1949 
1/29/38-operatilla 191+9 

.12,.350,000 
,12,145,244 

2;000 
21~0,000 

a,ooo 
27,853,541 

570,000 
2,000 

4.00,0CO 
425,000 

8,09B,95l 
2 .,321, 5451, 
2,043,.596* 

~·otal •• ,. .... ,. ... ,. .......... ,. ,. .,.,. •••• S0,469 ,877 

·~ 1947 and 1948 production figures a.re ea:rai'ull.y ernnput,ed est:Lua:l::.es; 
complete statistics not available. 
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