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ANNOTATSIYA

Mazkur maqolada flotatsiya jarayoni boyitmasida mavjud pirit (FeSy)
mineralini turli sharoitlarda oksidlanishi o ‘rganildi. Tadgiqotda oksidlovchi sifatida
vodorod peroksid (H20,), organik kislotalar qo ‘llanildi va kuchli kislotali muhitda
olib borildi. Jarayonning asosiy parametrlariga pH, OQP (oksidlanish-gaytarilish
potensiali), harorat va qo ‘shimcha reagentlar ta’siri o ‘rganildi. Asosiy tadqiqgot
obyekti, flotoboyitma, tarkibidagi piritni turli sharoitlarda oksidlanishi tajribaviy
o rganildi. Olingan natijalar sulfidli boyitmalarning gidrometallurgik qayta ishlash
texnologiyasini tanlash va optimallashtirish uchun ilmiy-amaliy ahamiyatga ega.

Kalit so‘zlar: gidrometallurgiya, sulfidli boyitma, pirit (FeS), arsenopirit
(FeAsS), uch valentli temir ioni (Fe®"), oksidlanish kinetikasi, gayta tiklanish
mexanizmi, ekologik xavfsizlik, gimmatbaho metallar, energiya tejamkor texnologiya.

AHHOTAIUA

B oannoti cmamve uzyueno oxucnenue nupuma (FeSz), codepowcawecocs 6
KOHYeHmpame, HNONYYEeHHOM & npoyecce Gromayuu, npu pasiudHblx yciosusx. B
UCcre008anuU 8 Kauecmee oKucaumenel NPUMeHsIuCL nepoxcuo sooopooa (H;Oy) u
opeanuyeckue KUCIOmsl, d Cam npoyecc NpoBOOUICS 8 CUNbHOKUCIOU cpede. Bulio
usyueno euuanue pH, OBII (okuciumenvbHo-60cCmMaHO8UMENbHO20 NOMEHYUAIa),
memnepamypol U OONOJIHUMENLHLIX Ped2eHmo8 Ha OCHOBHbLE NApamempsbl npoyecca.
B kauecmee ocnognoco o00vexma uccne0o8aHus SKCNEPUMEHMANbHO U3YUANOChH
OKUCNeHUe  nupuma,  cooepacawe2ocsi 80  (IOMAYUOHHOM  KOHYeHmpame
euopomemaniypeudeckoeo 3aeooa AO HI'MK, npu pa3muunslx  yClo8usx.
Ilonyuennvie pezynomamul UMeOmM HAYYHO-NPAKMUYECKOe 3HAYeHUue 015 8bl0opa U
ONMUMUZAYUY  TMEXHOTIO2UU 2UOPOMEMANTYPSULECKOL NnepepabomKu  CyIb@UOHbIX
KOHYEeHmpamos.

Knwuesvie cnoea: cuopomemannypaus, Cyib@UOHbIL KOHYEHMpam, Nupum
(FeS,), apcenonupum (FeAsS), uon mpexearenmmuozo oceneza (Fe®'), xumemuxa
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OKUCTIEHUA, MEXAHUIM 60CCMAHROBIIEHUA, OKUCTIUMETIBbHO-60CCMAROBUMETIbHO20
nomeHyuaaa, oKoJlocuvecKa 6630naCHOCI’I’lb, 6ﬂa20p00Hbl€ memailibl,
9Hepeoc6epe2ai0u4aﬂ MEXHOJIO2UAL.

ANNOTATION

This article examines the oxidation of pyrite (FeS;) contained in the concentrate
obtained during the flotation process under various conditions. In the study,
hydrogen peroxide (H,O,) and organic acids were used as oxidizing agents, and the
process itself was conducted in a highly acidic environment. The influence of pH,
ODP (oxidation-reduction potential), temperature, and additional reagents on the
main process parameters was studied. As the main object of research, the oxidation
of pyrite contained in the flotation concentrate of the NKMK JSC hydrometallurgical
plant under various conditions was studied experimentally. The obtained results are
of scientific and practical importance for selecting and optimizing the technology of
hydrometallurgical processing of sulfide concentrates.

Keywords: hydrometallurgy, sulfide concentrate, pyrite (FeS,), arsenopyrite
(FeAsS), trivalent iron ion (Fe®"), oxidation kinetics, reduction mechanism,
oxidation-reduction potential, environmental safety, noble metals, energy-saving
technology.

KIRISH

Pirit (FeS:) va arsenopirit (FeAsS) va boshqa sulfidli minerallarni
gidrometallurgik gayta ishlash zamonaviy metallurgiyada katta ahamiyat kasb
etadi.[1] Sulfidli boyitmalarda qgimmatbaho metallar ko‘pincha pirit va
arsenopiritning kristall panjarasida mustahkam bog‘langan bo‘lib, ularni bevosita
eritmaga o‘tkazish qiyin kichadi [2]. Shu sababli dastlabki oksidlovchi bosqichni
tashkil qilish muhimdir. Oksidlanish jarayonini tezlashtirish uchun kuchli
oksidlovchilar (Fe®* ionlari, H,0O,, O,), kislotali yoki organik muhitdan foydalanish
keng qo‘llaniladi. Ushbu ishda flotoboyitmada piritni turli sharoitlarda oksidlanishi
tajribaviy o‘rganildi.

Tadgiqot metodlari

Tadgigot davomida pirit va arsenopiritning Fe3+ ionlari yordamida oksidlanish
Kinetikasi, reaksiyaning asosiy bosgichlari hamda temir ionlarining gayta tiklanish
mexanizmi o‘rganildi. Olingan natijalar gidrometallurgik jarayonlarni ekologik
xavfsiz va energiya tejamkor sharoitlarda tashkil etish imkoniyatini ko‘rsatdi [3].

Ushbu izlanishlarning amaliy ahamiyati shundaki, uch valentli temir ionlaridan
foydalanish  sulfidli  boyitmalardan qgimmatbaho metallarni  ajratib  olish
texnologiyalarini takomillashtirishda samarali yo*‘nalishlardan biri hisoblanadi [4].
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Piritni vodorod peroksid yordamida oksidlash

Parametrlar: pH=2, Q:S=1:13, T=60°C, OQP=620-720mV. Dastlabki eritma
1000 ml suv, 485 g Fex(S04)3-9H,0 va 75 g GMZ-5 flotoboyitmadan tayyorlandi.
Muhit pH=2 gacha Ca(OH); bilan rostlandi [5]. Oksidlovchi sifatida H,O, byuretka
yordamida har 10 sekundda tomchilatib borildi [6]. pH va OQP har 1 soatda
o‘Ichandi (1- jadval). Natijada OQP 720 mV atrofida bargarorlashdi, bu temirning
cho‘kishi boshlanganini ko‘rsatdi [7]. Jarayon tugaganidan so‘ng bo‘tana filtrlanib,
90 °C da quritildi. 1-rasmda flotokonsentratni vodorod peroksid qo‘shilgan holda
Fe+3 ionlari bilan oksidlanishdan oldingi va keyingi holati ko‘rsatilgan [8]. Fe*® bilan
oksidlanish jarayonidan so‘ng pirit zarrachalarining sezilarli darajada kamaygani

kuzatiladi.

1-jadval

Piritni vodorod peroksid yordamida oksidlashda OQP va pH o‘zgarishi natijalari

Ne Vaqt OQP pH
1 Dastlabki 634 2,1
2 1 soat 654 2,17
3 2 soat 675,8 2,1
4 3 soat 682,6 2,2
5 4 soat 687,1 2,13
6 5 soat 691 2
7 6 soat 698,1 2,4

1-rasm. Flotokonsentrati vodorod peroksid qo‘shilgan Fe** ionlari bilan oksidlashdan oldin

va keyin
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Kuchli kislotali muhitda oksidlanish
Parametrlar: pH=2, T=60°C, OQP=600—-740mV. Eritma 4400 ml suv, 60 g
Fe2(S04)3-9H,0 va 300 gr flotoboyitmadan tayyorlandi [9]. Muhit kuchli kislotali
(pH = 1,2-1,5) saglandi. OQP vaqt davomida 580-741 mV oralig‘ida o‘zgarib,
jarayonning faol borishini ko‘rsatdi.
Maksimal OQP (740 mV) da jarayon
Parametrlar: pH=2, T=60 °C, OQP=600-740 mV. Tajriba 4500 ml eritmada
olib borildi. Jarayon boshida pH=1,26, OQP=730 bo‘ldi. Ca(OH); qo‘shilgach pH=2
ga ko‘tarilib, OQP 770 mV ga chiqdi, keyinchalik 540 mV gacha pasaydi. Bu hol
jarayon davomida Fe®/Fe?* nisbatining o‘zgarishini tasdiglaydi [10]. Keyingi
bosgichlarda OQP 600—700 mV oralig‘ida saglanib qoldi.
XULOSA
Tajribalardan quyidagi gonuniyatlar kuzatildi:

« Piritni H,O, yordamida oksidlashda jarayon tez va faol kechadi, OQP 720 mV
da bargarorlashadi, bu esa Fe** ning qayta tiklanishi va cho‘kish jarayonining
boshlanishini bildiradi.

« Kuchli kislotali muhitda OQP 740 mV gacha ko‘tarilib, pirit oksidlanishi
yugori darajada borishi aniglandi.

« Maksimal OQP (740 mV) sharoitida Fe** va Fe?* ionlari muvozanati jarayonni
boshqgaruvchi asosiy omil ekanligi qayd etildi.

Ushbu natijalar piritning gidrometallurgik oksidlanishi jarayonini samarali
boshqgarishda pH, OQP va oksidlovchi reagentlar konsentratsiyasi hal giluvchi omil
ekanligini tasdiglaydi.

ePiritni  H20: yordamida oksidlanishi qisqa muddatda yuqori OQP
ko‘rsatkichlarini beradi va samarali boradi;

eKuchli kislotali muhitda OQP 740 mV gacha yetib, jarayon eng faol kechdi;

eMaksimal OQP sharoitida Fe**/Fe?* muvozanati jarayon tezligini belgilovchi
asosiy omil bo‘lib chiqdi;

Natijalar sulfidli boyitmalarni gidrometallurgik gayta ishlash, xususan oltin va
boshga gimmatbaho metallarni ajratib olish texnologiyalarini takomillashtirishda
go‘llanishi mumkin.
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