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PbAs;Ss TORKIBLI TIOBIRLOSMONIN HIDROTERMAL USULLA
ALINMASI SORAITININ ARASDIRILMASI

Isdo natrium tioarsenitls qurgugun(ll) nitratin su mahitinds qargihiglt tasirindon alinan qurgu-
sun(ll) tioarsenitin tadgiqi naticalari verilir, Sublima tisulu ila tamizlanmiy arsen(1ll) sulfidl> natrium sul-
Jiddan natrium tioarsenit alinmy va qurguyun(il) nitratla tasir edarak reakuviarin mol nishatindan asth
olaraq muxialif tarkibli birlagmalar all hir. Cok torkibi va mohlula kecan arsenin migdan
tayin edilmiy, coktinttintin tam ¢okmosina muhit pH-in tasiri ayronilmis, cokintingn tarkibi tam kimyavi
analiz ol $. onun termoqram ¢ixanlmug, rentgenfazo analizina asasan gtrixdiagramu tartib edilmig-
dir. Naticada sabit tarkibli PhyAs,S, tiobirlagmasi alinmuigdir.

Agar sizlor: tioarsenit, qurguyun(ll) tioarsenit, ¢okdiarma, mahitin pH-1, termogram, rentgenfaza
analiz.

Oksar agir metal tioarasenitlari yanmkegirici xassalidirlar. Adatan onlar compo-
nentlarin ckvimol nisbatda qangiginin sintezindan alinirlar [2, 3. Agir metallarin su mi-
hitindon hidrotermal isulla alinmasi hagqinda adabiyyatda malumata GOX az rast galinir.

Bu igda natrium tioarsenitla qurgusun(ll) nitratin su mithitinds qargihql: tasirindan
alinan qurgugun(ll) tioarsenitin tadqiqi naticalari verilir. Tadgiqat aparmaq Ugiin tamiz-
lonmig natrium sulfid, kimyavi tomiz gesidli qurgusun(ll) nitrat va Dandag auripigment
mineralindan alinmig va tamizlanmis arsen(I1) sulfiddan istifada edilmigdir. Arsen(IIT)
sulfida natrium sulfidin mol nisbatindan asih olaraq asagidaki reaksiyalar gedir:

As:Sy + NaaS = 2NaAsS,;...... (1)
As:Sy + 3Nu;.’\' = ‘.’NZI)AXS) o 2)

Tanliklordon goriindilydl kimi ikinci reaksiyada birinciya nisbotan arsen(IIl) sulfi-
din bir moluna 3 mol natrium sulfid sarf olunur. Reaksiyalarin duzgitinldyiinil yoxlamaq
{Ii¢iin natrium sulfid tamizlanmis va ondan titrli mahlul hazirlanmisdir. Natrium sulfidin
qatligr agagidaki kimi tayin edilmisdir: milayyan hacm natrium sulfid mahlulu ammo-
nium hidroksid mihitinda gau hidrogen peroksidla oksidlagdirilmisdir. Mahlul quru ga-
liq alinana kimi buxarlandirilir va soyumaga buraxilir. Qaliq distills suyunda hall edilir
va sulfat ionlart BaCl,-la ¢kdiriilir. Alnmug barium sulfaun kiitlasina asasan ana mah-
lulda natrium sulfidin miqdar1 hesablanir. Muayyan miqdar arsen(III) sulfid tzarina he-
sublanmig hacm natrium sulfid mohlulu alava edilir. Bir nega tacriiba ila miayyen edildi
ki, natrium sulfidin arsen(III) sulfida mol nisbati 1.05:1-2 catdiqda arsen(III) sulfid ta-
mamila hall olur. Bu onu gdstarir ki. qarsiigh tasirds olan komponentlarin an az mol
nisbatinda NaAsS; tarkibli natrium tioarsenit amala galir. Natrium sulfidin aruginin
mohlulda galmamasi {iglin natrium tioarsenit mohlulu bu qaydada hazirlanir: milayyan
miqdar arsen(III) sulfid mahlulu stakana wkilldr, 0zarina magqnit qanigdiricis ila qang-
dirmaqla hissalorle 5%-li natrium sulfid mahlulu slavs edilir. Natrium sulfid mohlulu
arsen(I1I) sulfidin hall olmasina qadar slava edilir. Arsen(lIT) sulfid hall oldugda mah-
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lulda az da olmus olsa natrium sulfidin arug qalir ki. bu da sonraki ¢tkditrma prosesin-
da isin gedigino mane olur. Buna gora da stakamin dibinda hamiga az miqdarda arsen(111)
sulfidin arug qalmalidir.

Arsen(IIl) sulfida natrium sulfidla tasir edarak (As;S: + Nay$ = 2NaAsS:) natrium
tioarsenit alinmug va ona qurgusun(ll) nitratla tasir etdikda reaktiviarin nisbatindan asil
olaraq asagidaki reaksiyalarin getmasi gliman edilir:

NaAsS; + 2Pb(NO1); = 2PbS +NaNO: + As(NOu):
2 NaAsS; . Pb(NOv); = PH{AsS:); + 2 NaNO«:
5 NaAsS; + 4 Pb(N01); = 2PbyAs;S¢ +5 NaNOx + As(NOw.

Birinci reaksiya gedarss xarakter qara rangli qurgusun(Il) sulfid ¢okiintisii alin-
mali va arsenin hamisi mahlula kegmalidir. Lakin tacriibada gahvayi rangli ¢okintil ah-
nir. Stzntdys isa gdzlanilon miqdardan az arsen kegir.

Ikinci reaksiyaya gora mahlula arsen kegmamoalidir. Lakin siiziintilda arsen olur,
Ugiincil reaksiyanin dilzgiinlilyiini aydinlasdirmag tigtin alinan ¢okintiintin kiitlasini ¢ak-
makla va mahlula kegan arsenin migdanm tayin etmakla asagidaki tacriiba aparilmig-
dir: 10 ml natrium arsenit mahluluna (T, = 0. 012 g/ml) qurgusun(1l) nitrat mahlulu
alava edilir. Alinan ¢kiintd gakisi malum 2 Ne-li Sotta putadan stiziilir, distilla suyu ila
qurgusun ionlar qurtarana kimi yuyulur, 110°C-da sabit kiltlaya gatirilib ¢akilir. Eyni
zamanda mahlula kegan arsen tayin edilir (cadval 1).

Cadval 1

Alinan gokiintiiniin va mahlula kegan arsenin migdanmin tayini
Mohlula kegan arsenin

Natrium Qurfrusun(ll) ticarsenit, q L “miqdariq
toarsenit, ml alinmuy. hesab. | ahinmuy. hesab.
10 0.4637 0.4642 ‘ 0,0238 0.0240
0.4638 0.0237 e
. 0.4636 H 00236
- 0.4640 ' 00237

Cadvaldaki ragamlara asasan miayyan edilmisdir ki, mahlula kegan arsenin x'niq-
dan gotdridlan dmumi miqdann 1/5-ni tagkil edir. Eyni zamanda alinan qurgus‘xln tioar-
senitin kiltlasi reaksiya tanliyina asasan nazari hesablanmig migdara mitvafiq Ea.hr. -

Seriya tacriibalarla muhitin pH-in ¢okiintinin tam ¢dkmasina vo (9rk|h|na Lasiri
yoxlanmigdir. Mahlulun pH-n1 asagi salmaq tgtin 1:10 durulagdiriimig nitrat turgusun-
dan istifada edilir (cadval 2).

Cadval 2
Miihit pH-nin qurgusun(Il) tioarsenitin tam ¢okmasina tasiri
Ticarsenit, ml Miihitin son pH-1 Qurpusun(ll) ticarsenit al 5d
q %
5.0 9 0.2608 112.53
M2 7 0.2688 11.65
i 4 0.2306 99.87
- 2 0.2314 99.43

Cadvaldan goriindilyil kimi. mihitin pH-1 4-dan ¢ox oldugda qurgusun(Il) _hidrnk-
sidin amala galmasi hesabina ¢okiintindn kiltlasi arur. Ona gra da ¢okdirmoani pH-in

4-dan asag1 giymatlarinda aparmaq lazimdir. ] '
Tacrilbalarla milayyan edilmisdir ki, ¢6kdiirmani 60°C-dan yuxari emperaturda

apardiqda nisbatan agag: naticalar alinir.
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pH = 2 va temperatur 20°C-da alinmug qurgusun(II) tioarsenitdan mUayysn migdar
gottrtimilg, 110°C-da sabit kUuaya gadar qurudulmus va tarkib elementlara gbra analiz
edilmigdir. NUmuna ammonyak muhitinda gati hidrogen peroksidlo pargalanir. mahlul
milayyan hacmo kegirilir. Mahluldan muayyan hacm gotlrtilarak qurgusun sulfat gok-
linda, digar hacmda sulfat ionu barium sulfat formasinda, slizlintids isa arsen yodomet-
rik metodla tayin edilir [1]. Naticalar cadval 3-da verilir.

Cadval 3
Qurgugun(II) tioarsenitin element analizi
Qurguyun(Il) Tayin olunan elementlor, %
tioarsenit Ph As S
i i, q tap. [ hessb. | tap. | hesab. | tap. | hesab.
| 0.7224 5721 | 57.19 | 2060 | 2068 | 2204 | 22.12

Naticalara asason qurgusun(ll) tioarsenitin empirik formulu - Pb,As,Ss ¢ixaril-
migdir.
 PbAs;Ss-in mUxtalif temperaturda (20-50°C) suda hallolma qabiliyyati tayin edil-
migdir. Alinan ragamlara gora birlogmani suda g¢atin hall olan birlagmalar qrupuna aid
ctmak olar.

Pb2As:Ss-in termogrami gixarilmig va sakil 1-da verilmisdir.

T, day

Sakil 1. Pb,As;Ss-nin termogramu.

Sokildaki ayrilordan gdriinir ki, qizma va soyuma ayrilarinda bir pik vardir ki, bu
da (430°C) birlagmanin arima va barkima temperaturlanni gstarir,

Birlogmanin fardiliyi eyni zamanda onun rentgenograminin gixanmast va buna
asasan tartib olunmus strixdiagrama gra da mitayyan edilmigdir. PbyAs,Ss-in strix-
diagram1 AsSy va PbS-in malum gtrixdiagramlan ilo mugayisada verilmisdir (sokil 2).

P 4y,

S
o r——
e AS

$akil 2. Pb,As;Ss-nin strixdiaqramu.
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Strixdiagramdan gdriindilydl kimi, Ugld birlasma xatlarinin intensivliyina va mis-
Lavi aras1 masafalara gdra bir-birindan farglanirlar.

ODIBIYYAT

1. Kopaxuu A K., Anrenos H.H. Uncruie xumireckne sewectsa. Mocksa: Ximis,
1974. 351 c.

2. Jlazapes B.B.. Bspym: C.H., Canos A.B. Tpoiitbie nOnynpoBOAHMKOBBIE COCMTHEHIA
8 cicremax A'BYCY. Mocksa: Hayxka, 1982, 148 c.
3. HanoGawswmm JLA.. Barname E.C.. Moprunamse JLT., [yrkapamse H.B. i ap. /

CepHHCTBIC COEMHEHNA HHANA, FEPMANIA, FAUTHA, 0noBa i cypbMbL. Y. 11, TGumicn:
Meunnepeba, 1974, c. 6-7.

Baiipam Piaen

HCCJIEJOBAHHE YCJIOBHIi NOJYYEHHS THOCOE/JMHEHISA
COCTABA PbAs;Ss THIPOTEPMAJIbHBIM CIIOCOBOM

B pa6ote npuBoAATCA pe3ynbTaThl HeCAea0BaHuA THoapcenirTa coinua(ll), nony-
YEHHOMO NPH B3aHMONENICTBIH THOAPCEHHTA HATPHA ¢ Hirrpatom ceinua(ll). Ownuen-
Hbiii BO3roHKoit cynbpua muibaka(lll) pacrsopsercs B cyaspuae natpus. Monywaercn
THoapceHuT HaTpHA. Ha nocnennnii neiictsytor nirrpatom cunua(ll). B 3asicimocti
OT MOJILHOMO COOTHOILEHHA PEAKTHBOB MOYHAIOTCA PAIINMHBIE N0 COCTABY COE/MNC-
HHA. Onpeneneuu COCTaB OCANKA M KOJHYECTBO Nepeulieiluero B pacTBoOp MbllIbAKA,
H3yueHO BauAHKE pH cpenbl Ha NONHOTY OCAXACHIA OCAIKA, NPOBEACH MOANDIT XitMII-
4ecKHii AHANH3 COCTABA OCANIKA, CHATA €0 TEPMOIPAMMAa, Ha OCHOBE penTreHodalosoro
8HANH3A COCTABNEHA WITPHX-AHarpamMma. B pesynbtate nosyueHo THOCOCAHHEHIE CO
crabHnbHbIM cocTaBoM PbyAs;Ss.

Kmouensnie crosa: muoapcenum, muoapcenum ceunya(ll), ocaxcoenue, pll cpeoa, mepyocpav-
Ma, penmaenopazenil ananus,

Bayram Rzayev

INVESTIGATION OF OBTAINING CONDITION OF Pb;As;Ss STRUCTURED
THIOCOMBINATION WITH HYDROTHERMAL METHOD

The results of a study of lead thioarsenite(Il) obtained by the interaction of sodium
thioarsenite with lead(11) nitrate are presented in the paper. The arsenic(I11) sulfide puri-
fied by sublimation dissolves in sodium sulphide. Then sodium thioarsenite is obtained.
The latter is effected by lead (11) nitrate, and different compounds are obtained depen-
ding on the molar ratio of the reagents. The composition of the sediment and the amount
of arsenic passed into the solution have been determined, the effect of pH on scdimen-
tation completeness has been studied, complete chemical analysis of the sediment
composition has been carried oul. its thermogram has been taken, and a feature diagram
has been made on the basis of X-ray phase analysis. As a result, the stable structured
thiocompound of Pb;As;Sshas been obtained.

Keywords: thioarsenite, lead(ll) thioarsenite, precipitation, pH medium, thermogram, X-ray
phase analysis.
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