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Ghs RINCRICS OF SULPRHUL BRELS  Bobiral Bhn Al MULTEN TROH

A ebudy haps bean made 0 evalunte somy of the kinoctle
factors affocting sulphuy troansfogy botwoon &0 anxd molton iron.
Gos eboosphores gonbalindng wrying concentrablons of 805, with
or withoud the sddition of GOy wexe pagped al 1400YC and MEHOMG
ovar nolbton sanples of lvown~csybon slloys o lrxonecazbonesililceon
alloys, ond the anount of sulphuy pleked up by the sanples vop

detorminede

The eoffects of change in Somporature, seuplo goomalyy,
the gos eulphur polentisl, the gus oxyzen potentled and dn the

erucible meborlal on bhe amount of plel up,vere notaed.

the aobuald zabte o sulphuy plek wp in ench exporimend
wag caleulated, and compared with the theorebleal sulphur aad
ogypen flowes. The acbual sate of sulpbsy plek up was found bo
tape the samg megoddude as the Sheopeblenl swiphuwy flux. I
appebys bhus thad sudphur diffuslon from the surfoce of Lhe metal
o its bulk ds the rote contwolding olup in the traanfer of sulphur
feom ges bo metal, which le 3o be expeckted in the absoacs of
arbificlal sbiveziag of Gy melte Bocawsp of expoximontol

@ 00denltdne, the aclunl fate ofawbon lose eopuld not bo
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&
Eﬁo

aceuratuly debermined.  An opbimabed valuve for cavbon loss
add havae the geme magnibude ap thob of the zabte of sulphuw
phek upe

From the reocgulte of thls work 1% appoare Hhot thero
La kool oguiilbrlonm bobweon the melb and the gas $4in
lomodintoly adincond o 4% and Ghob tho oversldl zencbion

foy the gulphur plok wp by Vhe webal ip
Blg « & = 260 » §

which may be wibbon os

80 @ 8w gy
Oy & 20 = 8GO

RN

¥

go bhat bhe offoot of the caovbon conbend Of tho meted on p Uy and

Immce on omount of suipbuy plek wp lo of prim impoyioncg.
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AHCROIGTION

slneeo Man £lxet loww ond adwdred the properiies of
mabooric fvon, I8 hap heen one of mante goale, and oue of his
grozb achlovemenus, to produce bie own iyen, by zogovering 1t
fxom the gozthy nebbey, ocnd by sheoping 36 dnlo o usable f@xm;
Ib i bopd G0 dmagine what coupee elvilizatlon would have

vaken, had nob manking developsd the mothods of dron productlons

Ag wan gang 3o know and tehe adventego of the adnizebla
nachenlend and ptruetural propexviles of dron, he sleo cono teo
Imow dhe harnful effect of sulphny on these mechanicond and
pbruehural properticss  Uith tho advent of wmodorn selontlfic
thow: bk, and techoology, Bhe peroblen of pulphur conbrol 1l ivon
and gbosluoking procosges ie one thad has bean inbensively

considorode

Up 311 now, the mojor economie mebhods for the productlon
of tonnoge irvan ond sheel, nrae hosed on the usu of coybon, in the
form of fogeid fueldp, ag Sthe reducing agont foy bthe pogovery of
fdron ¥rom ite patupally cccurzing oxides,:, and oleo os the waln
sotpen of thonmod enerpy, esconbiel in the chain of oparations
Ioading bo the productlon of dron in A%c £ineld Lo

P

Ho neburplly ccotirylng fopmpldld fual ig knewn bo be sulphue
£rea, and ap such the fued 1o the meldn source of contaninction of

the motald by sulphbuy.
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khen the demnnd for lron and ebecl wao reletdvely smsll,
and uben dorge depopsdis of high quodldiy foowldl fucls wore avallabla,
Bhe Izon producor eodd Lo colective ond ondy the besh oy
mabendads woxa ugod in lron production.  HAGh ths advance of
eividizetion, btho domends on ivon ond sbecd hocame tore exnchbing.
The acemn), sulphuy contond, for the crdinoyy geades of gboal,
bhocane Goo high for corbain modorsn vHBebe In bho groab domond fox
fron and gbeol poprbs to verk wader bigh touporabures, bthe
digopbrovs offects of sulphur bocamg a gelevoup problom. At the
Samd bine, e high quulisy saw metorisds werae dwlndling and
whe dxon produgors have néw B0 usg poopey and poorer gunlitlies
Of oy potexlels.

While the ope prepugation techniques, which ope widoly
uged now fov the bonelleintion of ivon oveo have proved bheldr worth
in Incrasping bhe opevaldonal ofiiclonuy of the blash fuynoce,
houvavey, the docwveane in slog wolumos regulbing from bhese
propoakablion boshndcuso hove added to the probloos of swiphuy
gonbrols,  Unce the siphuy eontamingser the dlqulid mobal in the

L] L] LR

pingt furnoeg, the only posslble mathod of removing 16 is by it

j##]

X

paruibloning bebtwean thw moebtol ond o plog phege chomically able fe
sbabiline elphur ond provead bs roburn Ho the wmetole Undoz
Ghe condibiens provweiling in the blest fuynnco ths btrensfor of
gulphur b0 the sing phase o quite fovoursblo, tho hipber tho

Bomporobure, the moxe soe  I6 is obviows St for o plven chemicol
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guispeeibion of he plag, the Joyesr She slag volww, e lopgee

Lt cauoeily £.op aulphur. Thoo onsiler gisg v ;?‘a‘;}«l&’ffﬁ%ﬂi will reoulds An

B odower stound of sulobue rousenle fo Lo Lho Pa 13;3?”{1&3& sEfaah of

&

tomesaturg on pulphur Seannafey o ologe, Shle fe grontly 1isiled

£

.

by She Srpe of dron b bo provusad sloco wlio weo of higiny lSoeuperatuze

Wil ouconrags tho saduebioh of addlevn and A8 beanefer o the

motode

The problon of swlphur gondaaloabion Lo opsn hoeyth

N

ghoolegniing Lo noolbey oxenpls of the problows of oulpbur copirol.

Horg the beabiog and nedbtling procodirs, neoseoidates she eonbosdion
of old, wolic oven ges oy peadocer gao widoeh all contnln suipher,

oy o elnedae of dron and fiuges. Ve dzon bodng nob oo yofeactony

o Ghe flweny molie S3xot, ond Lo mdn ddngor of conteningdion
ol bhe soetad by ouipkily Lo the gacoute phaoe, comee ol Shie obago

wignt Shepo Lo ddreeld conlool bodwoen Ghe goo phose ond $he medblog

gehad amd She Ansdobivg olag blsoked hoe nob yeb covepsd Sho melol.

3 the goflindop of stuel Sn She cpon hepwbly Ohe sleg i Wi mein
rohiols Loy tonoving gulphuy Sron Whe astode  IF conddilons fowng

Gl feaaofop of eudphuw feum the Suronce gooon o 0 olog, bhe
dooudpherindeg ablidty of the alng will ba poducote

e

Tho phyodeal choniobry of polublon of malpber Lo lJiguid

Y



iron Lo word hnowne The lisershure do fuld of dabo on the

Oa

shopnodynondes of sulphuy trensfer bholuveon gaseolog and motel.

SGwpprloingdy vory 13ttle hao hoon dore in the extwisntion of

3

bhe kingbles 08 this procesd.s

Apprecinting the opitfesl fuportoscy of sulphur
transdor, holuween & ges phose canbdalning owlphur end o welbing
iven, this woyh hoo been on abbonpt al the ovelusbtion of

goms of the knobie factors affecding the sulphwy Yransfoy.



LIS ERATYRE SIRLEY

RS i

Ehs




L Qﬁi’ BEATULT WURYEY

Ao BULEHUE 14 0o [ FUSLS, 105 5OMS LH GULPHUR 1IGK WP BE TIG HETAL

burdng the processas of phool=malking, ewlphur io wndergolng
continuons dleteibubion beltuesn mobtel, sleg ood pos phosops. %o
undozsband tho conditlons govexning the final eulphuwy canbendy of the
wakt, many workors dswestlgobtod swiphuy weacblons undey Iron ond sbool
waking conditlonn. Aldthough nogt of theso dnvestligobions have boecw
cavziod oub on glogemetel wysbtemp {(due to 3io exbrouvs dwporbence in
desulphusdantion), the popsiblliby shol sulphue moy bo tveneferved
o and Lrom bhe sdag/mednl syetom by the furnoco sbuosphare, has long
boon vecognised and sthudied.

Sulphue s preosontd dn bhe cpon hosrbh fepndes goses oo
HoB, B, 008, 8O, B0y and g  The proporbion of vaplous suiphuy
aonpounds dopends on the degreg of combustion of thoe gooop, and bo
gome oxbond on the temperaturg. ‘f&ix@ﬁi cprpiod out o caloulodion
of gae composiblon ab difforent sloges of thoe conbusbion procens
for & mmbox of bypicel opon hoapdh fuelo. The coleulabions
phow thot b high CO/00y vation (deav Iou ply) welphue io prosond,
moinly ag oy 8y ond 8pe Ao combuphion proceads,; S50y hocomes
the principol eulphay conpounds b CO/00; potles fron 3 to Oefid
gulphuy s presont almest enbiyely os §0;. A% veey high orygon
potenblads and copocinlly ob low temparaturcs, 80, bocomsg bhe weln

awdphur compound prosents



Oe

o
ahdston ang Alren  osbimebed hot ones shird of the

sulphur conbeunt of the geses could be petadined in the pas ohogkepe
and oxidised and ronoved by the wasbe gooes Juving the subseguont
govereal,  Bisengbscken aud éﬁe}%a‘tsl; howeyer elainoed bhat Y0 poz
cont of the culphuy conbonb of the geses {contaliuving 90 » 220 gralns
of swlphun /100 cuble foot) conld be retained in the goo checkexs and
bupnt oud in the wasde. Thy rebonblon of sulphny wee etbributed

o the foarmotion of Cod and Foli feon (el and Fol previouply coveiod

owp by tho veete gasoon and doposited over ths chockers suvefece.
2

i

Schenek , from o bhoorabical conglderstion of the couiidbeiven of
oulphur conlpining goses with solld Caly Mgl ond lely, bog shown

that the conditions provalllay in vhe gao chocker on the ingoing
elda, Leo. low bompsvabure and bigh G3/00s reblas, do fovour Sronsfer
of sulphuy fyon ths gas phoage o the sollds  In practiecs, bhe
desudpliordzion aotion of the gos checkeys moy bo Llnited by tho
arovnt of avellable owides dopondlod on the chockers and the elosenses
off approach bo gquildibrium wilth the gas pbasge  in tho wapbe poo
period the sulpbides ere omidieced o enlphates and the lose of
sulphvy %0 tho stock ogponds on the decumposiition of the sulphabo
Soymad, which lp foveuraed by bigh tenpesatvwe. X6 de doubitiul A4
bhe Gouporatupa of the chagkers is high enounh o decompong Onlily,

50 Ghet pll swlphuy &6 nob remowsd on the oubpedne glde, amd bhere will
& £ ) 5



7o

be o stoady acounmwlation of wulphug dn the chwekars gp the furnsce

operablon procoads.

o

ﬁhiﬁﬁl@y‘ pbabon Ghat polld etesld euposed e
unbbznb goses formed o seale condoining ae much as 1F culphue,
vhopeos o elight Joos cunld ocewr in bugnd goses.  Ho hag also
ghown thed silien dn the sonle tends to prevent sulpiwe plelt up,
mivd he bas suggoobed Phat pig lron is lees sweeptlblo to piak up
thon serap, precunsbly becousg OF the fozmiblon of o probichive
piilcecno okin and boeausce covbon aud 81 Juoreaso tho ecbiviby
cogificiont of swiphuwe Prseco and ﬁilagﬁ guamariecd thels resulis
obtadned in oo examinotion of the sealing pyoperiy of cbools et
LILO°C as Lollouss

“he compoalibion of fuppneo abtuosphone, cspeclally wilh

5 Y,

roperd $0 3%y Sy and Oy condents, io an dnpozbant facbor in

gontyolling the soeling properdles of sbesld supoged to 3t Sulphup

L) »

plote up wlll oot coour dn fupnnco plaosphere eontaining oore than

4% Oy
’? =
Hopby ond covorlezro olatad Shab the enlpbur conbont of

Geoplete formed 200 sckoap durdng well doun iz propovdional to the

&8
80y conbend of the fursaco gasos. Hordons,Grove and Uslsen  indlonsod
thot bthe wold down sulphur deponded on the sulphur contond of the

gaepen used Jduyling chorpglivg and weldlng

Wt

ndgnceoyding o thon, Lthe

silploy conbond of dthe Inkdial cherge sppetred o he of RLbtle lnportance.



?i’my alne aboabad bhad tho siphue plek vy de Indepandont of the
dogroe of conbughlon ol funls, provided that the gns s pufficientdy
oxidiciog b0 envne paburation of bhe lron with wmygone This could
maon thet sulphue 36 pleked vp o pBy Ao oouiddbelun with oxypoen
saboraded Lyone
9
Shoet and Hoyelek eledmed Shat the owlphny content of the
gasas ne wvory Ai6le offoot on She ioal sulpbuy contant of gtoolk.
They stoted that by uwolng o sulphue free ges ohe gos will plek wp
gdphuy feon Bhe seld and deponit 1% on the cheolwr, po whab whe
tha fornace s rovereoed tho culplnr covld bo plolked wp aguin by
wh gase
320
Gopbor and Tobdy  sunmed up the viows of Herlty end pe
voxkove, dung, Mobhl, Sohlobron and Alwon, Blsenabecken aod Sohulta,
on bhe role of the sudpbur conbonb of bthe gapes on the swlpbur contoud
off tha baths
de The most critdeol pardod in the operatlon of tho Ul

for sulphwy pick un Lfrom tho goesos io the molbing down peplod
aupecioldly 18 lighb oercp conobibubes noot of the ochovgo.

Ze The emount of sulplpe troncforred fzom gos 50 mebal 48
proportdonat to the oulplur contenb of the furpaco ganes,

Je Lf lov sulphur or sulplvy froo fueld iz used

desulphupinntion of tho sorop may pocurs Phis doponds on polobtive

swiphur gontont Of sceeen and gose
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& For o glven suwiphur content of Ghe gag, the mooh
Inpoxbent focbor alfevting ouly huy ebsorplion fzom the fuwnnge gaseo
by the nedbing from fo bhe sinbe of combueiion of tho fwels Tu all
cepes, colphur wild be sdeorped from furosco gesed cunbaining sulphuz,
whon gombueblon lo incomplate, albhough sudpbus may bs lost to
farneco gased whon combusblon La complebae

De The bost woy of imbeing sulpluy piek up, epaxt fron
uping o low sulphur fusl, 4o b0 shopben the melbing down povied
to 2 alodotn by uelog 2 hot flonge

5.0

Gaztor and Tahly obhservad hovever that most of the shove

O " e B B - "
phatenants are gualitetlive in nelurd.

B JEALTIONS ©b SULPHGL widdf HOLRRG 1800

n
-

Tha bhepnodymnlc properbies of dllube golubionn of sulphuy

in lron arve well kooune The solubility of sudpbnr in 1iagld iron

-

LA

o oo biph, thet 48 veducing goses conbalining sulphor come In euntach
with molton ivon, #ll dhe oulphur should be sbeopoed. Howover, In
praeticn tho contact botwgen bhe selphur conbalning gecos and the
nolben matal Lo pooy, dug bo Ghe prossuce of the elog layer, and lov

43
gonconbrations of sulphur ovo ustnily mobe. {Sovsshow  shoued thed

]

fop ¥FeleBiln sleps the slog loyer is nob o bazeler to culphur plck up).
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The svandaprd free encrgy ol solublon 0f gessous sulphuy
L
in licedd dyon wao glven by Showman, dlvandsy nnd Ghlpozo

B = &% AG Y m e63,080 + BeBE Y eveses{d)

"
Tho thevnodynonie propeydles of pedutions of culphtsr dn 1iguid ivon

ware dederaived mdnly fyom the shady of the zeacblon

; y £t . iy . = R o
;2;':} (&;) s é?‘ Wik }im&&(g) }Sﬁs’ &3 & "’ - LI T N Y {ﬁ,)

Fouger and Bischo® corvied oub an doveablgnblion fop tha detesmination

of the sgnilibrion constont for thie veoscblon. Howovers due to

rafpactory tyouble, the rescblon wld not reneh cquilibrium, ond the

§ G e : . \ gt R
auuilibyivg concband given By = mgmﬁw\, wag wunly an estimbed ong.

ﬁf;

phig A5
Thoy @d bowevey find & Jlnear velatlonohip bebuson the ai;‘egm zablo
Pfge
ond the ouwlphur coabont of She wobols
I T o ) ,
Chipnmen and Tell used an lwduveblon Durntee in the sbudy

of this roeocbion and corvisd ovd Anveobigatlone in o beupopatuve

"

pange of 1518 « 1640YC.  hlts conbalning 003 o 203% § vore pludied.

a,

& prehooted sixbuve of Holl and Hp wvas poesod over the gurfeco of a

pmall pool of weisld me inbedned ob congbond bomparatures Tho mobol

was oonlod repddiy and ansldyocde  The edwnbsgos 0Of vsloy sn induetion

furnace glving o good ehivying effooh ave offaet by the plsep

banpgrature grodient An the systen promobing thormsl diffacion.

Heza She ddfforonce in dougdbics of Il and Hy recuwdtsd in thad the



dle

gedes neap the hob swlece boecane plohar in the lighdor pon w
bydpogone  Yhe velus glven by Chdpson and o 34 for the oquliibyium
1

eongtont By was G UG08 ab 3600Y0.  Thie valus wop o 500 frastion

of bhoet of Matrey and Bigohofs. This dlffexoncs in tha Uy wives

s abtedbutod o the food Shaet Howvor ond  Mechof hod used
beeyidle cruciiles In fhwlir Lowesblgnblons. Chlpman and Ta 14 found
Wt Deb eewelbloo ploked vp suiphuy fran il/Med ges nlaturos

=

KA
Hidto and Skally ueed & panictonce wound fupnocs In davestipaling

Give meactlon in Lhe teapsrebure range ABBH « 16GGYC.  Tho ronetion
ehambey wan amldd enoush o bo onblrody In the hob sone of the

Surnacs. dmoell lvon bBeads welghing ohoob ong gean were placed on

an adweion bray in the vonclion chemboxs. Iy takdog She aversgo

values of the ingoing and oubgolog Hadylh pableo, and by toking ‘aﬁj}a

3 vone glying the lowest volue, thone weliers gove an poudlibefun
coupbont Ky of pOURS af 16000, However the vorzou bompovebupo
vange lavastlgobed and the high sdildcon contont of the motel, which wae
oo mieh ap 200 por eonb 81, leave e Ky vodue glvon i comy donbb.

#153
Morrds and Wlllieme  oubablished the effoct of inopoosing

tho eilloon conbont of tho pelol on the amount of sulphur cbuorpod
from eSS/l gos nintuves. Thoy dotesmined tho K wolva for o purg

Fanfi gyobom ab 6150 to be -Q0RED.
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]
25
shopmen Blyandon ead Chipman  Iovestigeted the eifoch of J
concenveabtlon on the eebivity esefflclent of sulphur. The
polatdions of swliphue in Jdquid iron wre founl Lo a‘éw;%z%ﬁ £ om
Honpdon bolnvicur ab 89 above (o8 wh ¥ and eﬂ e f%%&fm w w003
/e

o bing lncpotse in swlphur cuncanbzablon decrennes tho activity

of gulphuy dn the melbe  They Sfound thet the oquilibeiun va oL

¥ i ‘::! k3 5 I .
o Wﬁ E;“ ab Affovent pwipbur conconbrablons uwp bo 44 not to
3:gw

haa t s conpbont. Fhe teue valve woudd be obtolned Ly bthe
grephieal onbropodeblon bo sowo pulphus. Those workops stabed

thad thely Bs volue wop in geod sgeeomont with the repulbe of Morpie

L0 26
and Willions  and with the corgectad voduss of vhito snd Shelly .

The doilvanco of alioylung eloneubs on the gobivity

27
gosfileiout of oudphur wap doternlnod by sevezal workero. Hopple

Pound thad menganepo doopansed bhe aoblvity coofficlant of sul, g’z}“w:
in noplion Arone
A0

Kischnor, Bookrls pnd Libepean  wpeporbing on o cludy of
tha effaed of G on the acblvity eocffdedond of sulphuy, obabod thoeb
sptusntion of the melt widh gavbon doubles off ob BGO7C. Mopxdn
and Bmhf ’ houaver gove the dncxoases In of o8 a sinfold on Thoy
found Hhoat slllcon hes o oladday Db o swnller effect thun enpbone

Shezman ond Chips fru% in o comprelmnedve gbudy of the

influsnce of slloying olemonts on the sobdvilty Sp stobed that



this offectd ds iinser ob low concenbpatlon of alloying elomente

i 8 s

and g doseribed by dog y = (3;3 fup % 3&‘_}-; o wag Lound that
phogphorug, sluminium, silicon and essbon Ineregoed tho acbiviby
of pudnhue, while nlchol, copper ond mangomeso, vhich tond G0 form
slphides, docgoascs the cobividy of swlplue. Theso workers gove
o tsbhod for detvsmination of bths coblvity cvofficiendt in a

mibdeonponent ayeten dn vhich

X s “:i
o Ay .*_7:*“3 G &"i‘
‘SS\ el ,}3,& * §§§ . fﬁﬁ; I XX RS EXEER Y L]

o' G , £54,
o dlog Fq w  dog f}&; + log i”g s dog fa

Thoy oleo gove an aldegnodlve geophical mebhod for compubing the
pvopall ecblvity coefficlont. This nethoed ves. dusodron. an ebiervation
Gf Movrde ond Buebloe

Litelde work hos boon dons on bhe reacbion of Gby with
molban dyon, albhoungh under bthe cpen hespbh conditlons, the porctions
of 90, with Jiqudd lvon assuno gront loportancd.

S
Havrar and Blschof otudisd the ronobion

- ' P
:’EN.*G & éﬁf—;}g 3’;;? E‘G’S R {3;3 vbaéwﬁﬂcaouaae-atot«u(t‘}}

Thelr roculto indicoted thab btho finad suiphor eoubent of the uebal

e proporbiounl 4o the pits retde. I the abova rescblon i tho
1l _ o
ponbpolliag one, 4% shovdd be pogsible to reduce § o 0U0G 5

Suipher by pocolng o gos over % in which pOy = pllh.  This o

LS
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X3

howovex dnocovreet.  Obhipman and @ L1 Shexefore poggested thab
aince the onypon formed In Shis roscblon wonld bo absorped
damedintely by molbton izton $0 fowm iron opdde shen fthe effoctlive
geoabion bobusen BUy ond 1ioudd izon shoula be

31’?{? H g}’;‘;}‘} £3 Egs % .?}ngﬁ EBGQe RABTERS
; v o& -, - v %
Thy equilibrlun conctant for this ronction i Bl 3 10 ab

-

AB0UV0, which dndicaten $heb 5U in conboed with moilben dron

should bz alnosh cemplebtely abaoxpeds Thoeo autliozs gtotod thnb
Ghe funchbion of cueoss sly wag Bo produes a protoctive oxide fiim

vhich prevonts the repcbion Lrom polog to cunplotlon.

The plel wo of sulphur feon ebnusphazes conbolalng 80y
} X!
hag been studied by Gopbor and Yehly ; w

3

o posned o wigtoze of
plirogon containing smedd porconbags of Sy ovey molbon dren
gonbalned In wegnealbo cruolbles and heobted by dndustion hoobdling.
Congldopable owxidablon of iyon coeurred which evenbuslly led Lo
the gepeveblon of on oxide vich phosoe The eblrzing used by the
duduchilon hoabing csvged the slog Sormad 40 nove to bhe pewviphozy

A

of tha cruelble vo thab the webal appesred to bo in dirgeb conboaoh

‘:c"

with the gas phese bhpoughout bhe enperiment.  The gysten vag Loy
Sram equilibriw and the § walucn flundly obloined wewo bhe yobuds
of abbolmmsut of gbendy sbate condivdonp, in ubleh the zato o which
sulplar enbored bhewmobal fyum Bhe ges phase, equulled bthe vebte ob

3,

ubieb tho suiphur entored tho conbinuousldy forming glog phaeo feon



A3y
he mebal. The sulpbur conceabroabions obdbained woro propvrblonel
oo the pbly dn the gus ond were groatend ab Jow bomperaluross
This relntionshlp wap apressed o follou

dapn ! A 8] = T Al .
g f: 2 = mg,ﬁ-gf%oéw w L0 350
i}‘i{}g 0y

Sulpbuy vapour wog found In bhe sxlb ganes, s0 bhnt the reacbion

wag bhoushi to ceowy in twoe etoges

5 % . g By . gg‘\ 5
4-3 ,g}a o+ §;£_23 24 E‘%F@O -3 2‘3&«){3 o R R BOERPEDOEERERE (‘b)
X
. S o >
e} .g,‘é&g; w FTE'S FaNRResPOEUERIR. {é}

Foldoved by copsgabion of an Fol nich sley, vhen paturablon wag
ponchode

By weing sbopbing noteriel contolning wore sulplay than
soprosponding o sheady shnbo condiblone, the sulphur conteot foll,
bah 36 wag ohvious bthat the ralo of sulphbuy removel ung mueh
slowey Shon bhe roba of abaoppblon bapcouss oxeess § eould only bo
removad Shyough Feb plap vhows Domngbion is linited by the amound
of Dy dn 80z.  Tho megoitiudo of pick up was vnalfecbed by the
progsones of oG O dn bl gos mizburo, and the subhors susgesbed
that thely pooulis couvldd bo applied bo the meliivng down period
provided thab the Oy woes high enough to form Fol,

Haynahoy Me;szz-s:ri@d out Ltwsetdpgotions oompricing the
gltuy of the renchlonn of LUy with Liguid frons This anbhon

stobed that the roabe of abporpbion of cudphur by wmolben izon from



16,

o Sl miteogen gag nin was vory dopendent on the mode of conbuch

of gne ond netal phogese Bubbllug the gog thaoush the mebal
ivarecsad tho conbnod aven of bthe tuoe phages and hence Incronged
the rete of chooepbion by the nedele Boisdng tho poavdleld prossure
of &ls dn bho ges phaoe ab o consbant nllrogen flovw incvensad the
rabe of pick up of sulphloy by the mebtnl bud nob proporéionnily.
Inepenpa of eonsentrabion of covbon and pilicon in petal and iveveose
in tempevebure wove found bo Jdacrease dthe yalie of abuorpblon of
suiphit. Phip eubhor indiosvod that &% As ohwious it absompbion
of sulpluy by molien Fe«G elloye fyom the gag, coudd wot Loke plaece
wishott o cintlbangous absoypblon of oxygen by she webol ond henco
Pho removeld of caxbon b uos vexy noblceable thub tho chopge
dn the rate of covbon resovel wes alnost proportionsl 4o the
ghange &n the rate of sulpbuy absoypblon. L6 was found Shab
polten Arceo lzon obsorpod sulphur and oxygen feom 80n/Mp nlxbureo,
Hhe oxypen evendbuelly formling o soparabte oxide phace which repetod
with thoe ges, and into which sulphuy pertitloned fron tho mobal.
to gauilibrive concontpabions wore found, the rato of absorpblon

bodng olwost wndforsm tlwovghoud, with o glight decreaso in (ho

¥ate ab highoy concantredions of swiphuy in the motel. (Partition of

botwoen olag and wedd remained in eoulliibrium).
& wovdd be copgbpuctlve to neoblon hore awne of tha

pork dono on ges/elog polobionships which might throw some light

#

sudpin
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on the gag/metal yonebicens. Hicherdson and Vithors sbated thas

Sho branstfer of svldphur feom silog o ges o cogompanded by e
gimplancons ronefer of ogygen Ivom pee Lo siagse Siedlazly,
tronsfer of sulphur from mebal o sleg ls accomponded by @

gloulianesus broangdfer of oxysen from sleg bo nebals.

She Florveand Chipman  eonenined the equillbzium

batuoon gos ndgbures of 80 with $0 or Oy in which the porbial
pragaures of 8 ond Up are knouny and Idwoedron onide slogs ob
constent ptmospherde gondlbions.  Theso authors conbended that
the equilibeie bobwoon gooes snd slogs could be deseribed by ths

rancblonus

~ - !

-
] ¢ ;ﬁgﬁ Frzedl = & gs,,‘;_ag B 2l gﬁéﬁhoto-vata(?)

oy ny 1{ § % e . .
Q & 1&3;} g e ;‘5;;@;3 gas- = 3&3, ﬂé..&g aaoaiecae(g}

Thoy conpldovaed vhe fizet o bo controllisg ol cwygon prossuros
Joss then about 8 x 10 Catm. s thile bhe second governs W

=
swlphuy conbent b oxygon preepures greabey that 3 10 »

, o
Richazdoon and Flochow's  posudbe £36 Ain with bhis schiug.
i3 R ,

AL oxygon prassured groeboy then 10 Lo 10 they found the
sacond vancbion ves prodoninant vhlle the Liret one was controlilng

i ol

ob onygen prosoures leos bHhon 10 Lo 1075
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bhe Ploxve anu Chipmon  puve also bhs fyeo encrgy of gow
rangblons eoamrising swlphur which wmight ccouy ob slool saking
eiporabunes and dopepibed the offo D change in bl ing
bomperebures anxd dosceyibed the offoct of choange in bhoe alog

cogposition ami of the chanpe dn btewporatura on bhe sulplny conbong

of the slage

Rogongeiet and Byone  sbuciod the reachlon boebween dyon
sulphide and Glg. They eonsidogred 1 o be
£

R e e Ty K ."‘)Y ¥ N Frprge o ¥ i
dell  » B8U; = Fealy o i AGY = G370 « Je13 ¥

Re PP UG R AR g

*

Tha voluo of A GF do willd dn H06 « L000%C Yomparabture rango.
Thesg authory conbended tint regordioss of whileh gumpogition the

opdginel sulphido bhag, the swlpbur content will adluet iloelf

o he dn sopdlibrlum vith the gos. I bhopo Lo an originel sulphux

exeass Bhis will bo axpelied sud may rosebd vith ony nagnetite presonb
H0 give Pob and SO, I¢ thore in any sulphuy defieiency. stlphvy
wiil be plekad we fpon tha abnogphero wbil eguilibriun e restarods

B

powing and Bichardson  arominod ths Shermedymanicn of
foprous guiphide and oxlde miztores, and Sxdaed a tentoilve applicobion
of theix finsings | bo bthe opon bhonrdhe  Apsuming thab tho metal

n

durdng molbing fu almost cepbalnly protected by a £1dm of oxlde
which melbs al about MO0YC, bthey considorad thet the oxbend o
wbich oulpbuy Is picked up by the charge is peobably goveraod by

the agount of sulphur that Lhie oxdide could ebotract fxom the gases



iDe

during o Lovmetlog.
1

=
iy 4
bl

FoO  Fp = BB+ B0z AGYavoagop = 25,000 = 154 ¥
L
annentaecotnta(l{))
These suthors coellected samples of oxdde dilpplugs in an iren gpoon

inosarbed inbo o MO0 von D.de furnoge, fived with oll conbdaining

o7 oy . I3 = % Jb o » s X, - S 3
T et He Ay aassuming that thoe Feely=eL pablo in the delppings
voflocts bhs COm/C0 vablo prepont al the ploce vhopay the Julppings

.

¥

4

mra fovmod, the soulpbur conbont wideh wowld be reached if the
drdppings come 0 equilibrium wilbh the gasogscould br onloulobods
The geleundntions book accomt of the iugolng stean se woll os aly
and gllow £or the formebion of ded, GOL, 80 and § ap well o8 &8s
Doing an alaborate colevlation in vhich they took fnte considerablon
the offechs of tempopaiure, of the dégreg of combusbion of thy goces
aad of bho diffepent GO/00 pablos overy didffovont areap of the Llad
bably, they esbimabed thot the pick up by the chowge is fyon 20 - 30 lbg,

L

whieh confizng practicol rosulis. Accoddingly, they considgr it o

Zaly

veapanable working hypobhasie Ghal the melbing webnl ie protecied

hy molblng oxdde and that the absorpblen of sulplur by this oxide e

ey

the mosh deportant nechunisn of plek up. They algo coungldered
1.

phat bhe axbant of plek vp 16 palndy determined by the Senporatwre of

the oxide and the daygen and sulpbuy pobenbial of bho zssen and Lot

Jl
robher losg then the equildibyium grounto of gulphury are obsopeds
They conbondod that the low oxygoen pobeutisls ab bthe Feo/lel interfocoes

a

do nob appepy B0 bo contwollling, obthovwise mueh greaber ebporption
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would probably ba founde

'\

&lusn and @.lm; exanined tho offecth of slags compogition

on bhe rabe of tponaior oF sulphor fvow furnsce abtmospheres W

melian alagee Thedr odporlnends vore carried oub b 1B60YC and
congbont ges compositicn (G0 watio corvesponding roughly Se
10 gtnos. of oxvaen ond 2087 805 by volung ). The only verloeble
g oleg composibions These workers found thab both tlwe rxabe

nd anount of sulphur trensfer bo plag dopended on the siate of

'y

oxidabion of the mlsg ond i4s pilics contenb;bhs latGor bueing o very
Imporbant fachore  Thoy veprasonbed slgreplacemcad of oxygen by

gulphor in the nlag as
'"3“‘ 3 “‘g}m
&

3
. Wty
(f} } & %‘kiéggﬁ

} P “%Q&a&a (REEE SRR EX R (ll)
Thsy vonsideved Shrt ab tha high bomperature used, the rotg of

the chomiesl peaction would pob be the slouost abep ond that in the
aboenge of arbificlel sbizring, the slousst abpp ds more likoly

to bhe the diffusion ol sulphur fyowm bhe glog/ges intoxfocs than

r

bhe @lifusion of oxygen fyowm the melddb to the lobsrloea. e lonig

- & &

£ osulpbur bhlog LeB4AR and that of osygen belng Jedqi®,

t»n

raains

.

Thay inferrad bhat the lower rabte of sulpbur plek up aspuglobed with
highey sildean conbonb muslh ba ol lessh fn porxd due to Bl decreacod
rabo of sulphuy diffucion through the wore complew silicobe nobworl,
Simdlozdly thoe depandencae of sulphur piek up rabtes by fovvuglous slags
on é;ila:s,z? shabe of oxidation (below o parbicl proscure of oxygon

of .1{} abnos) eould be ouplainod on the grounds bhat ferrie iron
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ny

ie o noabuorl Lopmed. Theog subhors aoensildored the regulds of bhods

guperdnsnbe o be conslstent with tho theoyy whot oulpbur repldacod
aly exygen which wog nob bonded o gdlicon.  Highor sulphuy
concan.eabions then equiliboiun valuo vere obbodnads
a7 k ‘
Wazrd and Saelnon cwazinios bhe luebles of suiphur beronsfor
fz2om weteld 0 slog, assimed that sulpiny diffusion i rube conbrolling,
and ealeulabing thedy wesulis on this bosis they foune oud thaid

de  Bhe Initial bronsfop of sulphup Dvom mobtel o sglag obeys

)
FAX. - " 2y ot gn B8y e e vy B A iy D £ ey ?&
Lived order roachblon squutlon of tho form wni B FH R

£y by

“e The pobe coafiiclent Ky lo gencrally dncrossed by

“3

fele

neyansing tonporehurg
L« dnexeasing the alog bosloldy

248 ~ adding Caly W the oclag.
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Tho moebnl somplon in this invenbigebion wepe melnly
Iropegarbon alloys with wirylng ascbon contents. In aone of the
gupordnonts, Lronecorbonesilicon alloye vore uoode
The 4% dzon cavbon aliloys
Shook frneo droa { G s 0L P e Mo 0018 & = P 4 0 O0BY
o fis W035 F - B3 ¢ Graco), wos nalted in e gpephile epuciblo
waing bhigh fyequency boabling.  Whon the metol was couplosely
muitan, 1% was sudsyaed vith o geraphite pod, ond the hot metel
guanehad do vatos. Thoe poldd metel, afber boday cleaned and deded,

wos broken dnbo smaldl pileoes in o prveunsolon wopday.

M o & wv s Pyt .
Bhe 3 and B4 dron capbon alluyse

. 0 . ) . of
A& codoulabod mixbuze of sbock Armeo Jron and of bhe 4% alloy weno
nedbed Sogethoer Ao o dorgonlbe opucible using ah froquoncy hoabing.

o)

. . A d Eyged " & X VU "
&t won gstlnmabed that 280 of the ¢apbun in bthe alley wos looth dueing

hoating and meltingand the chavge woo wade ne to compensate fop bhis
= I ¢ 1 T ; ; ?’ uy
Jogpe  Lhe coxbon conbend of ths alloys was 297 % and 2 % penpectivoly

as ghoul by analysio.

The lyon=garbonegllicon alloyss

Tore & ndsbura of ths 4 % cavbon alivy and caleuleted omounds of
forvonilicon, conboining 05 ¥ gildeon, wore nolted togother using high
Froquoney beabings IV was found JALficnds o welt Ghin anlziure

usdng o grophbiie opvedble. The deon-enybon alloy woee modied Livst



ey
e

in o Morgenite cruedblo and dumps of feryosilicon thon added, afbey

Lho mellbing of vhich, the Lath wos ghirged with & oilica z0de  The

alloy wae panelied dn o gesphite crueibde, and in thip wey o
hemegeneous alloy uvas oblialnoede. Tha olloys made conbained

~ I T | - e " ! e r
G733 Dy ko83 % oand H06 3 silloon zospoetively.

Anodyals of tho nebol samplons

(o) doslysln for enwbone
Garbon was ashlmated bBoth bolore ond aftor the exporiunents
by the Btandazd combusbtion we ﬁ;imszm@ Jeygon ves passed overn elloy
wiliings oy 30 pinubes at IAODYC, weing dln powdsy as secelopator.
The eapbon diowide ovolved wee aksorbad dn o YOorbosozb” bulp
containing sodu ashastoa and Gally. For the eetimadion of cavbon
in pamploc afber the empovizwnks, speciol cove wae tokon, in pubting
an additlonal, potagaivn poymmnganate gao sevubbor dn bhoe teain, B0 vemove
alld traces of sulphur gases.  Shandard dvonecoybon nlloye wepe usad

B chack ovary ben ouulysot.

(B) Analyels for sulphums

RO
T esbimation of sulphuy by Lhoe gtanderd combupbion mebhod

woeg brledy houevor, 46 proved quibe unbrestuorbhy and guve eyroneous
rosulbs. Fop ship asthod $o be puccessful, one hne o uvse shondopd
jron-eagbonepulphvr alloys, the culphuy contont of which must bo

omparabis B0 the swiphny conbant of tho apndysod alloy. It vas
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deedded 4o esblmete sulpbur gravinctyicndly . Dulphuy ig

gonvarted Lo potassivn stlpbate by solublon of Sthe gasple in nitedee
hydrochlople acid, folloved by eveporatlon $o deynoss in the presoneg
i posnssien nlbrate.  Alber bakdn: So renove ndwwle seld, the
posidue s dlgsolved in hydgoghlovrie sold, end the solutlon brentod
wibh @ine bo neduce drome  The Jerrous dron solublon is filtevod
and sulphur preclpiiabed og bawlum suiphsta fronm dilube hydgechlovic
aoid solutione The wolght of he ignised Dirlum sulphabe is

3

gorrocbed for bhlonk and convartud to sulphuy conbenb.

(o)} Hotdmnbion of silicons

an
Hilicon woo osbimabod by o sbanderd procedura fhe
alloy woeg disgodved in gouc. hydroohlople acid and then gvaporebed

w0 dyyness ond bakeode  The rosiduc 1z pedissolved in cong. hydyochlovie

acld and the polubion ls dilubed ond bolled, and the silies s
fltered off on an neblens paper pade  Tho pesldue was trensferzaed

Bo o platinem cenelblo, drled and dpnited ab 1A00%C, then cooled and

yolghwde 4 sixdbure of 1 nl. sulphupie acdd ond 8 ml. bydvofivovic

acid g added to ths repidug, vhich ig thon fumed Ho deyndes and
ignibod, cooded and roweiphede. The difference betueen the tuo
walghings bolng the amount of siliea, fron which the silicon content

wae ealondnboeds
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Fhe geees wood ln Ghis lovesbtigebion wore eithor mixbuses
OF ergon anxd sulphur dloxido, or of aygon, sudpbuy dionias and
capbon dlodda.

L6 was decided bo cupny on the cxpeviments ueing 8 gos
Llow pate over 4 Ltz per minule, 50 g L0 by quito suwro $had the

rabe G sulphnr plick up by she moléon ueteld woudd bs dIndepondent of

3

e gas flow zaba. L6 we also deeidad 0 work with o nes mixbura

P

n owideh Ghe &0y conbont dosn nob exevad LA 16 wos found thas
with ges mdhuros with 80y content over 1% most of i sulplmr was
plekod vp by tho meted and 2% wes vopy GAIlleeldd o gel a claeng
pleburg of the rate of sulphuy plck up.

With thosg repbyleticus In mind, oand slnce the dnvesbipgation
dapended on the gat mm‘:&@n of the sulphue potentlel in a corbaln
volume of gop ndxbure bhobh before and after the yune, 16 une aocsssary
bo avolve o mobhod of preopazing o ges nisburs with o dellinite stoble
compesition throunghoub saeh qxperimanb.

* e

Jaing Ltho conwvenbionol nethods of ges mebtoping oand nixing

dy

proved quite unsabipfactony. At Lizst § foob copillony mobors (using G.T.
mrognetor oil} vere wwed in mebering avgon and 30z.  Tho high pupity
argon fros bho oydinder vag delad dn o dpyliog touey cuntaliniag lump
b 5 {4
acid
o, Clp. (Bulphuric/ sepubbers cowld not b3 used in thie cose sinee ob

Hhe high apgon flow rabe the gop would ensey oway with A6 80y, funce)e



e

From the f3owmobters, spgon enbtered the alxing ebombor
whiteh gonpleted of gylindpical glons bube condalnlap wegnonivg
porchiorate and glass beeds.  Sulphoe dlonlveo vag used fron a
giphon, and boforg 1% wan wotovod, the goo wee deled in o Hpbly
bubblers $hon passed thvough o bower conboining odlicn gol and
mognsglun porebdozate (0 eduplobe tho deying of the gos and 0
sonove the Halls niast cnrrlod over fvom bhe HauQy bubblew.

After wmeboring B0y oubored bhe nlxing chombey, vhero alter adnizbure
with apgon, 36 wos led odbhoy o the wescblon chanbey op to bthe
analyeio gyston o Lo wobo ag poquizeds Howousr, dug o the

vary big dlecrapancy botusen ths spgon prospiwre and S presowe
{awgon § Libres per sloube, S0y 6 . per mimube), 46 wep oxbronely
al. fieuld o control the ges composition. Sordous Leaks dovelopod
whenavey o choange in the dlyacbion ol gas flow wapn mades In sone
casen, bhe o Gy flownmobor did nob pegistey alb alld dus to the high
boek prongure of avgon. Hongures Lo zomedy thio weovo todoeds. In
ong aaso, o eoplllory bhube was wed o leed LUy o the mizing chambsy,
yhtldo o bilg diomoter gless bube wver weed Lop argone  This wap dono
%0 bzy end equaliso bhe bhck prosswo of Bl two goascs.  In

anodhor teial, the S8, flowrate wan controlled by o neadle valve

by the mondpulobdon of which o bigh back pressure 5O was obtalooed.
Howewor, nong of bhese nobhode ws pucessofuvl. The contyol of gas
compooibion wes vory JlLfienlt and o bompgeneous composiblon
vhrovghout the ran wea rewey obbelnod, ond goenocrally 16 was nob

proagbleal to do any lrvestigetion using bhis selb up.
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The solubion adopbed weg o nix e gases dn a cborpge
chamboy, bthe capneddy of which woslarge onongh o contaln sufficiant
gas for o complebe exporiments The ges nlsxbure could then he
drawn off se roguired. S was dried and then melezad bhrough o
Sloveator (Flschor end Porter indleobing worisble ares £lou nmetoy).
H0n woo then pushed into o pubbez eontalner wbaose copaclly wag 10U
Litres » High purlity apgon, wag mebored, In o veb ges neboer vhich
aecvrately nessures bthe volunmetzic dipehnrge of gason, snd wog then
pushed ab high Liow rabe into the rubber conbalners  The turbulence
caneed by the high flow robe of azgon wis encugh o enours o bhorough
mluing of the geseo. The goe pizburo was §hoen deauvn off with the
bolp of o pusp ob the Liow rabe yoguived. JIn tho eupepiments whore
GUp wire vsed, % wag oleo pebored ipto the rubbey conbainey beloyo

the admicalon of apgon.

Although BUsy abbecle rubbor, 3% wes found Ghat the yate of
oudphvw lops heoowss consband with tinc, so dhabt wibh eunperleuve, ib
Wi quite oigy o caleuwlale the amount of oxecosy HUy 50 be added, to
give o certedin swlphue potontial ab the tdwe of the erperiment.  (Ths
advantgge of the rubboy conbainey wae thet the gas nlxbure van aduses
al ths some presoure bhvoughoub the enpeximents Thin prosoure was

alightly lese thon ainogphevie prostnze)s
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Wi/ offectad by S lp»  This mebhod, houvever, gove nuch highsy
rosulbs over whab pight bo oxpoected fpom dhe omeunt of Iy inltially
addad to bl goo wixburas When puve argon was passed Shoough bhe
shsorpbion solubion conbndolng RI/I0;, Lor o ime ond ab o flov xala
compovable (o Ghe aexperdamsnbal obe, o Jogs of KI/AIG, solublon wes
ragisboreds  This wap vopy surpedsings and slnge puro aygon coudd
noh be oxidising, the only explonstion would be that o payd of Gthe
Foding Jibeynbtod in the acld polnbion wos swopb ey by Hhe geo

dug bo Lhe high flov rabte uosde  Thug 40 wep decided 40 vse bhy

wdvegen peponide mobhods

Daternioation of Gy fn the oxldl zonoss

An ptbompt wos mode Ho doberming the rabe of wwrbon loop
from bhe semplen by oxldicivg G0 in tho exdt goses B0 GOyy ond
doterndndng carbon ag (8.  The ozldising agenbs usaed wore
GuB ab 600Y0 and acblvavced Bolae ALY the allorpbs howover wero
tosuesessfvl.e The kigh flow raba did nod aliow onough convach
Hdne hetween (O and ths oxduledng azonbse  Mbosmpis o colloch
gaa somplos andd bhen arelyso iy pas fox oy did nob solve bhe

problen pipoe ohls webhod ghve diffcrent resulis on dufiication.
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Thrao types of crucibles wore upcds
e leoryeloliced alunine bosko ehogen in sueh o way ag bo give
rarinble gurioco srens and dopbh of sosplos.
e Rough aluaing boate fopmed by shapdng feom o pagbe of alundum

piavder and figing ob bhigh tooparaburge

e Grophite boats formed by mechlodng from o grephlibe yod.

The apporatus veed in this dovesbigation wap glupla,

-

and ellowsd enasy contaxol of the wwerlmontal conditious. Fige. (1)
4o o pkeoteh of its waln feaburos.

iy gho ds led frow sdphon & o o bubblse § contoining

HabiQpp nind Bhom throwgh o diyling touer G conbelning silics gol

and magnesion povchioyeber 00y Xz notorved by a Clowrabor I feom
vhleh 80 eondd be lod win o detachoble Pa¥.Ce tube o v buouny
top L conngoted So thoe subbow stovage conbalner Jh Avgon gos

fpow oylinder U dn dvded In diying wowoe [ contalning lump Gollp.
Apgon could edblny bo comwebed bo the peaction cheabey Y vio o
w0 way bap M, ow opgon coudd he connectod bo o dvum sbaped wob gos
mator &, from wbich the motoved goe io led vin bwo-uny Gap L Lo tiw
subbzy gboroge balle B Thio rubbey contedner hod 3/8% wells end
uae eselly deflated, oo that as the gos ds sucked frow 4%, bthe wells

deflato, and tho gas Inelde tho conbtelner i alvaye ot the sone presslzds
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The pes minbure conld be sucked tbyrough tvo way top b
bo bhe gan snnlyels sybem conplabing of Jeve P and I contoindug
o & wolune soluddon of hydvogon pepopide which sbyips the gee sbveow
wom Aty L0y content.  Tho gow le then Jed Shyough buo sovubloro
g oand O, contolning ohyomo-gulphurde acids  Thic wes a precawbtiovany
aeastre againet the corposion of bthe gos weter Ly any oscapblng 80y.
The gog iz sucked thyough the wd gos webor J, and tlwough a balsch
bopk with o clnple nereuny manomsber § Y0 o waber suctlon pump I
of the typo wssd an filborebion add In chemical laboyaborles. A
gradunted dise and & polnter abbechod to the pump, sewved oe a
Fough gulde to the £low rabe, which wnip measuwed sccuratoly by the
veb gos metor.  The balloet baok seorved as o glabilisey of the gas
flow and tho nenomeber § gove a messura of the gas prossuro which wop

foverisbly 2 ml. of moxoury ob 8 Mbvon per minute flou rato.

The gon pinbwwe coudd also be loed Ghrouvgh tuwo way. daps
Aoond M bo the yoncbion chombey U, oad bonoe eitlne bo the amelyels
uysbem or o wapbe. The roscbion fuwrnneoe ¥ was o plodtinm wouad
sovinbonce typa, ulih ke tubo dn o hovlgonbal pogltlon. The furnaee
Bube wap o 30" Jong, Le/6Y Anternad dlameter, recgyetollised olunipe
onge  Thiv woas plaved within a Hthin slundun tube on which wes wound

20 gevefie plubinum wize @ The winding wos inpulobed by fuosd

adwndnn § end distomacecus briek Lo
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Thio furpaes gove ol 340070 o L450Y0 o hol song coneband

o withdn 570 ovor a laengbh of & lochess  The power dnput Go the

ok

fupnoce wed conbrodlad by s 16 suporg Yovlae subo tranpformes by

adjusinent of which and in conjuncbion with o Kolvdn Hughos bempesratwae

bomperature 3 G

L) 2 - * oy vy e kY =

The bemperebure wae woogured by a plabinue=13% rhodlun ploabivum
thaymocouply, housed 3n o wulldie sheadh which fitvted batwean the
semeblon tubes and She slundum tubgs  The thoymocoupds was voguloply

2 8 : 38 Jern N wn « q D T TSI S G B
ghandardiced ogalnnd o enlibrated platinim « 135 phedium plabinug one,

uelng o Gambyidoa potontlonsber.

Expavdnentald Frocodung

LS L TR T BAR S P A,

an apgon/sulphte dionide ges sdzbure contelving o covéain
sulphur potenblal,vith op vithoub the addibion of GGy doponding on
the expeginenbel conddilons denired, wap prepoyed souwe houvs hefova
tha heglondog of the oupordasib. Hy this dine, bthe guiphur louvs
RO Lhe rubber storege conbninegy wolly, wondd gebtle down tc:;‘aa vory
low valug, and the change ln sulphur potential in the zeaction gos
minbure coming from bhe rubboy condbelnoy would wob be signilicant doxdug

tho cxpoxinsnte
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e vendred welght of the alloy sample wag logdsd din
whie Doat upod dn the axporimonbe The Josdad boab wag then
pushod earefully dnsice dhe furmce goscbion tuhe G0 the hob
gong posltion. The fwmnaes wag swibtohed on, am o phrean of
200 mi. por minwle apxgon uag uged 0 flush bhe yoachion chambux,
and auring hoeabing Upe

The furpeeg took 3 Lol3h hovre o peneh the depisced
agupeeinentel toopevature. BHoafore bhls beoperabure wen reached,
sh gos ahovage conbalner wos conueebad 0 the gos anelysiso
gysten and three annldysos were made Lor the stlphur pobendlal in
wha gon pigburce These bthree anolyeor invepiobly ghowsd vasy
good agzeanonbe.

Guopy bhweo rmue, In ohe expoerlment, ond ob bhe end of
the opporinent, tho stoek gao pdnbure wvas oleo amslyood.  Thaso
soadyees showad thad the gas sixbure wos hopogonous Shyoughoub the
gxparingihe

Whan the furssce seached the deslred temperature the oxldid
end of the vesciolom bubsg wos sondod, bhe argon Llow pbopped; ond the
gos gboppge covtoloory wap contwobed 4o the peaction chombere The
gzlit oud of vhe pooctlon chamboy woe comnoceted bo the zas saslysic
syetem.  Ingboleents of Lfive lidres of gos nilxbuves were suckaed

through tho roogblion chanbor and over Lo bhe gos anelyels pystem ab



e
o carbinin ouw soba. Thm exdb ond of the seneblon ehombhor wa

Phen sealed off and bhe diffsrence in sulphur potentiel bobusen the

Indab vrd outled goatos was debormined by blteablon of the abosopplion

golubdon against BGH.,  This was done ovawny <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>