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effective was the adglitiygnysnal ytical resdgl_;ts for vajious 5Q@gpompounds

tested are .shown in Tables 1, 11 and IIII at additive concentrations of
200, 100_and 50 wei gﬁt pd‘%%c“ber mllionh (3bpm) respéktivelys2in the nolten .
‘sulfur. *®n Table I, Zgﬁrp gs havi ng t he g7 2Me test group nunber were.
drawn on the sane day an 'ave’ conparabl e Thitial H2S val ues. %5 60 65 4
"0 045 636 TABLE | . 5 - CO(NH,), : Tests at 206 wppm adgditive | evel
First 2.5 hr Second 2.5 Test o ~ wWi-th additive hr -
- wi-th P’ Total |, gr®up- ‘N”staé?ddr tive - 213 (ppm1FQS)_ @dm H2S)
(ppm HZS) None . (NH . 246 61a 282 0 10
\1° [err] (<1000 pprr) e 355 2 2 [err]
218 272, 8 MmDB [err] 33. 498 259333 _' . 266
925 15 g *Son[e phgphmecamed by gas into the solution caus an artifi alue because the err]
619 analysis cannot dustmgurshgzzvzwpho hine: and H,S. eg cfQH‘Q'S?GX '
583 | Ferr® 625 |
. 32 - 657* 4. [err] ' - TABLE Il 331 ' 190
521 25 4@ ( NH4) 3P04 ' Tests at 100 4gpm additive level 4 503 5
[err] _ o 486 - First 25 A8 Second 25904 30 Total 6
[err] ' 2 1Biditive w’[tﬁglddltwe wilf2bs - H,S (wpbray r]
614 o 0 6148 335

498 % 833 35 M phosphi AP carri ed bl?3t he -spar f#2gas i nto the

- solution causes an QNHJ)JSbF?]' al'ly | agge val ue begguse the agpglysis cannot
di stingui sh between phosphines and [err]. TABLE Il 40

Tests at 100 wppm adlHYiSy@ | evel FWe&t 2.5 hrs. 2 Secondi@.5 hr.  Total

Addi t.i veso Wit g%rtrve th PbS [err] ( m 45
NH4HS03 ‘n‘i : Z! 153 8 . 442%& r]
421 25 446 [err] TABLE W 428 .
430 ; o ) Tests at 50 wppm additive level
' s - First 26 hrs.  Second 2.6 hr. - . Total
Additive with additive . with PbS H;S (wppm)
(NH,),S0; 401 145 : 546
% (NH.),S.0; Cas 162 580
| . NH)HPO, - a4 - n 50
- % . . -_:.. (NH‘,apo‘ . | 272 - -_ _ 3i0 . ’ 582




| 50 ferr]. : 374 93 467 TABLE 111 Tests at 50 ($

~ wppm atldi tive | evel First 2.5 hrs. Second 2.5 hr. Total Additive
: W th addltlve W th PbS ~[err} (wppm [err] o401
- 145 546 [err] 04085 636 162 580

lerr] " Ther e degassi n a Jﬂ &\ 272

316 . oncentrsgtlz in tl'?e umg’ glgé e({téel‘ég %au 83%353’ fle]rf cté\r;:g su tult? ;

L conpounds vaRng béncertRtior¥TH the SUlfEEHAY\be Bden FroMIFlguri1f ﬁ%icﬂ@r@ dion is plotted

cbﬁcent [ atagains ttnenpdnhet efuthé total HED) eeleasddaini tre fisf ﬁembmryeness of t r ee sel| ected
nmpounds& | nT tadg [T Lﬁ!i'P‘t"u'?at avmz ora:erreethe pettwrmfsha ammtherrmdltfmat wamy

be seen f I‘ag lng h g §' t v'ée?t mom m sa %PFG ?rgmgn"gtr }b@ E%m

t he percen &tlcs i l@@ﬁlg the be, Qgg gsfgez:{%esfeé m thlo "‘?jat a

i'n Tabl e Iamtwmtdnasphstaenammm ditfohitd) AinBhohiGr cb ﬁbuﬁwrﬁdy%a ed b 3tﬁe

salt thae atempergturesat whlcld eyhatatially ne hmmonib tsemodwécf since lF&p‘peﬁxaﬁphtﬁmotﬁmt um-

chl ori de &m"'%%ﬁ "rea ae0wtef tee tnerrﬁgsreetcmveaﬁ%sc oﬁégais | '{; e
agents. Evea.a vt sh m g‘.‘% p yas
car boni ¢ egé.rd%mmranrms&unf 8 Sas Qb .ermteld\éﬁd v w" s;e}}a?ﬁ o
test ed, rarE@miingtbs velsad herkig bummagrinion mqahmninﬂtfene amdr inQ Qnt,. lafd
Anmroni um wr%_ga#@saswmnmmmcmeble latter roinbistiors andf ssrbsei;ﬁ)enat:odhemmea" adsictatsy, at
V\hl Ch SUbSlfll:O anic. salee Etﬂag tel':'l nskFI " Pé?jg{é%%'.%e(%?o%g{qsg: ,%? rt@ttt ma}]a@mm a
i's not ess les'df Sut felkeptSat &6’% Lhe pre r
i nventi ag brothéfd edabretelalid &ﬁall@@g raddicé?f;ontslﬂa@r m’bm’ﬁes: "&lw,s m them Et mlfl on 5
of ash- f ordiedgp mrspmuﬂdmletahaherwasleidﬁm&rdagmmoaﬂhétfﬂa{eowfur Jh%e&rﬁiﬁeat‘éafaﬁrﬁm of
the ol t envesagamaled Fampheir top %tﬁtarﬁﬂdéfgemea'ph%mqm dtiirespértivn@naerst Thesenemai um
t hi osul f at"e™ 9998 vEsamRieh Bofh dovy apd high ins ashy qoptenty, Theytspults jate shownpyTpbles 8% es of
tests the ash 15 deternination invol vegs@epel y burning a 100 gram sanpl e of
the sulfur in.a prewei ghe&ih&éstbclhhir&e@adafwt:&w i@ dahRnagby remaining in the
cruci ble after conbustion and subsequent cooI [ ng i n-a desiccator. The
ability of ammoniumthiosulfate to ffda i coH'E‘@ﬂle s@ﬁ"P'SarrpI és both
& t&%& ﬁf??'

! high ang,low in inorganic, salt lev n sence of
¢ concrete and carbe-n—st—eeJ—Sa#pJ—es—d_s.uL.f_u.LAAe kg% A:Hte %’68?@“] for 24

¢ hours whil e suspertid@dshseifrn t hem were smal | 20 bl ocks of concrete and . -

.smal| sanpl es of catBRIP CIREP. Two thousdfd wppm of anmmddi um t hi osul fat e

‘was addgd to one saggm i bgudanot her wasgeft with no agent. Both the =
treated sul fur and the untreated control were sanpled fromtheir top strata

- and from near the Higtdsbrsuiir t hei r respective containers. These.tests were .

- done with sanples b¥rmlelfsup apd high in agh content. Thets®sults are shown

in Table I'V. 25 - TABLE IV Ash tests

I n presg’nce of concsrae gféor%b%tg"bon st eel "wgat ed sanpl e 780t reat ed

sanpl e (2, 006\ BiRMohiEh EHigsulfard dAQsedtf ttwtg.) £

“ash cont ot ct(n‘zﬁ&m)f 'car&‘lla ltlééao lﬁse orro p%t:g)argd‘:ma e ocongatﬁqb thes t:éth{\%ﬁte
8.7 It should be noféd 9haB the ash content of the tre@egDsatnpl e&m@c& &lﬁmthe controls for the
25.6 H § hzompoun S‘%‘% AseRe The B‘fﬂ‘@ sst r:)f the alm'rinonrum thzﬁr?fate in causing ash forming 139
40 T s gfusn m the sample havjng gh salt content. The samptfj_romgo
The anmon E) ﬁftﬁ%p ft ’£ ;E§ ﬁwg.e dg?g':sh content. than the c:)r%g)? vr1hrle trhe aagﬁ)é d@m[tae '?P(S‘ﬁt‘}r et e

in these tesh iabor'EhG/ uaa; @ wak fauad amnegbooé toaabbm:.ﬁ.toeelsuraﬁgt sfahd YuirdesurRgaRd
af t er t e degdeingi rsppesst Indwerberir tests; srbstantlaMasimilar td thedeonréwdbuble dasatiled, 4 Sigdificelty ash
content of Pl a"Eﬁ"q%t‘tlé'Hs wag{reessed whenthaRampleryees stirrg. hamwhen no stitsing wasdat, as
~sanples ta en romthe top. The effectiveness of the ammoni umthiosul fate

I n causing ash. form: ng conpounds to f agite ¥0 the top may be seen fromthe

- sanpl e Having the high salt. coes Berhovafl‘hmﬁaﬂplsambreemthe top of the treated
sanpl e was hi gher in ash contg ‘?gmtlxban th cSanLs while the sanple from

the bottomof the treated sanple wa mwia‘ﬁﬁfh’:’i&‘ﬂmt ‘than the control.
In | aboratory tests it was f @6Bnahdazbe ant ageous 108 have continuous stirri ng

of the %ul flé gurl n the850 dega rco%ess tvvcg h‘our tefsts
cubstant | gl SeeiohrT e o e e B e il 2 P o oy
concentrations to relatrvely low levels in commercial facllmes Surprisingly, however, in a commercial-

_ sized installation the sulfur could be degassed to relatively low levels merely by gravity feeding the agent
65 into the molten sulfur through the inspection box or look box in the inlet line to the sulfur pit.
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f‘eat er anount of [err] was degassed when the sanpl € was str rred, than wh n[-b

-nf-stJ rring was done, as shown:-in Tabl e V. TABLE V [err] Renoval wppmfro

sarrp1es No stirring Conti nuous stirring 265 and 296 . ' 408 6

Based upon tHese tests it was beli evgoo‘!'sr onti nuous. mi xi ng was necessary
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igstal Iat | 6 a%h‘é:%‘é’aﬁeﬁ BquiRTRAN EP"ES‘@“UP@Q&%%%BQ £o5ty whilerarqyiding § moe Felgle- &rovkis-ge, -
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: )36 Af t er addiaitinarmentatdndavechent orvittad fad sirnplieity. Mblkes sultus lealirgl the suiferoedorey sysvemof
nyidr ogen sza$SP%Fér°aelfd"h§|/’t9rﬂb @WPHGW?M’W%%‘WG(}YWQWOW wtor abegt 16-‘? The sulfur -

e ol Sr 53to agg" 65° é"?é% Qi mﬁ?ﬁ '!'ogfiﬁ)%ﬁ}r%ar&’h wesga %&E&%ﬁ%‘ éra%?ss |

o'(

ver conpl %p
fi this sy&hmgragafahmy aam&&&nemursanmt priferabii &v5ayuedusl sahjiioh, F atgst@nsbfthe
M| e pr oV i agentgjs enetered into ivsnectivh dox mm@adenmmhmm iinecsmA&t atererv. if the melting-

ik sﬁffp""“&: RS T e

i'nspection fhk m%ri ud@rbﬁus.dgrscb Atiohhl BLrh . A FIBHY0 someas;,beu yRS
and all i nsﬁm-umari:bmhmrasnoha;rehebmelnncsmfurtaed té prevesit Plobding dfymetdingtvaive S0l f ur

| eavi ng t#Ae glm rﬁw l¢cetmv aseee@ntgﬁﬂeﬁrgy $Qn|fe'rp;@@c'e§a elgme elflrathr e
Ipra]_sg)e(getsﬁr qﬁ:{amc onaﬁ Jtiﬁgdwﬁt’?rfggosaﬁrge caa:ﬁés lnto héemtrdu%}ﬁ%u ?ﬁglmslan@grg
ifate to .
‘sul fur, typhagh |s¥|ﬂﬁ0ﬂhﬁ¢ l iaa&per&bﬁu?fan t:‘awaémwouﬁ sapreowl Thy dére@iation of - -
sul fi de oA Chnvimyash iosyifate jratbe a‘ulfvzteatemudhefsumnpabrumut l@eqh@mabm}tnoa@la rwofate'v A
ash- f or ni n gﬁa%ogha%i:e%g%ﬁ%rﬂg ﬂyg'ﬂﬁ *ﬁ,’;b' ssweqt%r*:%'g{' ’&'ge o
and coolin
“preferably g e § hoed thodr ﬁ&ﬁtheaensrfthatahe@ hissulifite SRR,

I Nt-0 | NSE@Cish EdhtdnOHf tmuffwmmémagesam bl the I Deoptent of tie sBRur was b sigsitidan v,

i f the mel tredugeds biterttestsf withhan agprous $dlutiop ganteining 301149 wi| % uredeliowgd thatit, too, has the

t enper at ur t;e?ﬂe";’ Wé&‘%\gﬁ‘éﬁs‘*gwqq&ﬁ ash fram sylfuys and fgumagion of @ layer that may ppkimmeg from

m ni mi ze t he® SULBHERY: oG fatlea S @ Qgﬁcetcﬁ% sGifur 7Y hBR iHiIHEE the ADBMRation of

i nspect i css rbea@g surfaedro e 3QRMTpitSd ¥ dsihgl MCaquddue sbILBUN Halling 55 wt.CT einfriinluard

by met er i nghissiifere abe agehovaa denetin sfolntstage sulfor pitheving atowbavenage fesidamex temeafialiont &

t he nol t en houtsf byt withsechanigal W“U@F'f?g'a@"convent i onal punp. A filter 100 al so
~may be added to mininmize contamination g le molten sul fur and to prevent

pl uggi ng &f nmetering val ¢geP@s ac%ﬂrg amrﬁda.mmasulfasmbeaﬁ,eﬁdasart ail gas from

the reaction of H2S and SQ2 éufur it odthei g cadcenrmanorabf sflf ur is treated to

renove small anounts ' of [er ; 23y ti
“sol Ution CoRta. SHePGddanHr&anf'J(‘s Q&ér@\t §t?°rpr§§q'9’ff J&ﬁf’? %ﬁ chflerfe' 3 Qﬂﬂﬁﬁm s are

ccarried igt mrﬁ)tmomtmhdcbrssul flmsulful‘ pitone (Egitibg anfuagentsmmm‘mnr Ertin loading truck
thiosul fate, TS ) ; DTt :
t hi osul fate t Qqd o éjj‘e& [ 2geterrperature randf‘rﬁj betvveen about 125
and [err]. The concentrati-on of 26 amoni um t hi osulfate in the sul fur
entering ghe sulfuwo pit wthowsimszhanical 1sng1s‘4at I on was approxi npgeiy 118
wppm The average residence tinme of the sulfur in the pit was 70-80 hrs. It
was noted within tfle first fedhddfs that H8&Méck crust—forned on’kfe
-sulfur surface. Aggindicated ifa, Tapl e VI the'ash content of the sul fur,
neasured g a sanple taken fromthe pit surface, was 74-85 wppm before the
addrtron of ammoni7Z@m t hi osul f 218 Whs start e, 164fter 70 -Aours fronaz be start
ymoni um t hosul fate. ddrtron the 30 ash content of the sulfur
0 47-55 pm but t h€ 038 ZW¥ht ent of t he sul fur"was not -
-r;%l y redyged. Later t2e§t2r§4vmth an agueous sol yti-on cont ai ni ng

Your ea showed that it, too, has.the property of causing this
of Hades fiy Dands3 Mbureqamledf \uﬂrmrrfwowclwa@nl having 16913 Otyed JR GMd

T S 3;’55??‘*‘%&5"%@3*3??" PR

fur pirt, a test usi ng an aqueous solufion having 55 wt. %

osul fate as the agent was done in a four-stage sulfur pit :
al average residence ti-ne of Tabout 6 hours, but w th nechani cal
culation. TABLE VI 40 : Ef f ect of addi ng

l.fate in a conventional sulfur_ pit on the H2S concentration




i [erp] Concentration in sulfur; wpm Ash content of sul fur; wppm Tine
tafter, ~add|t|on of . 45[err]started hrs. In sul fur pit EX|\t2|ng sul fur
| Sul fur” pi t From'l oadi ng trl_Jck, 0 (IG B“bgégl 23219 220, 220, 236

74, 85 addi tion started) 20 7 - 190, 194 S
. 74, 71 43 Ch - 241, 176, - ,. 218, 264 - - -
71; 70 66 - N 181 188 _ - ' - 55 70
199, 114 - 164 164" - ;. 47, 55 89 R
- 204, I89, 210 - - 171 ‘ o 213, 224

- e ~+ - Stages 1, 2and3were equi pped with-
: _suI fur reC| rcuI ati on Qurrps havi ng. 160, ._‘§L§0 and 150 GPM capaciti es,
respectively, equivalent to 605.7, Haang 567.8 litres/mnute ~~
respectively, to recirtulate the suI rign EI net k@ sane stage. These . |
results are present edin Table" VI (g at® that on a commercial scale
amoni um t hi osul fate effectively catal )@es The degassing of sulfur. 7 0
045 636 [err] [err] [err] . [err] [erq}=[err] [err] [err] [err] .68 =~ O
045 636 It shoul d be noted that the ®ydrogen sulfide and-:hydrogen *
pol ysul fides concentrati on in-Tabl e &Il decgeage @f ter the addi tion of
anmoni um t hi osul f at e. when the sul.furgyas re®i reéulated. The dafa of "Tables
VI and VIl ‘thus indicate that ammoniUh thi osul fate is effective as an-ash
flotation agent and al so as.a degaSS| g agent. In a sim/lar test on sul.fur
‘having a relatively high aslﬁ contentm f approxi mately 600 5 wppm a crust
‘of inorganic salts formed \M‘fen aquecm sol ugi QRS .ha\a ng 20-40 wt. %urea -
were added to the nolten sulSur to & oncen%ratu owm o approxi mately 40- 160
wppm ur ea, thus indicating t§1at ured ifs also an effective ash fl.otation
agent. The conbi nation of 'r@lﬁm ng th concentration of “ash formng
conmpounds in the sul fur and aiegaSS| r@ tggne sul fur can be achieved by . .
renovi ng the .ash formng co eunds o the s@fage@f the sulfur. This may
| be achi eved by conventi onal qu d- ol Ati separ"étl“bn means. Anong - the 10 =
met hods whi ch appear. to be_ @Etl cul arlfy" applicabl e ar€ skiming the surface
of the sulfur pit and pass?rﬁJ at Ieas the upper portion of the nolten
- sul fur through a filtratio &maanse CF§ ure 3 is a plot of the residual H2S
concentratlon in nmolten su %m coIlLa; ed in a non-stirred sulfur pit where
the sulfur, to which about Jﬂ)g wp§)g1§) ourea was - agldedl usi ng. an aqueous
sol ution of 40 wt. % urea hdgan 9-.\2‘?2 g’e resi dence t7ne rangi ng from about -
‘3.5 to about 6 days. The resg-aualoedh entration of H2S 15 decreased
significantly,' illustratin Bhat cohti nuous use of urea al so decreases the
residual [err] concentrat i org 8f the syl fur- even in the absence of sulfur

agitation. The ash content & t ke, sul ffur, both at the comencenent and
‘termination of the test, remi neoE@tEIess than 5 wppm .thus indicating that ,
the urea addition did not aobler%e % &fifect thejash gontent of the sul fur.
20  The-concentration of @entggl Ei¥ilzed is not critical and will be
dependent on the specific agent Ws&d. {Generally, the rate -of addition of
the agent to the nolten sul fur wll range betvveen 1 (one) part per billion:
o e . - g
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parts per mllion by weight. The equilibriumconstant[err] is described
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Hi-Lott, publlsh oem h',%,r ﬁ? ?ﬂ?ﬁ % a e 187 etl
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