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ANNOTATSIYA

Hozirgi vagtda jahon amaliyotida oson qayta ishlanuvchi rudalar
zaxiralarining kamayishi murakkab tarkibli oltin rudalarini gayta ishlashning tez
o ‘sishiga sabab bo ‘lmogda. Oltinni ajratib olish darajasining oshishi va xom
ashyodan kompleks foydalanish qayta ishlash sanoatining asosiy vazifalaridir.
Rudalar va konsentratlardagi oltinni ajratish darajasini oshirish va mineral xom
ashyoni qayta ishlashning murakkabligini kamaytirish uchun yangi noan’anaviy
gayta ishlash usullaridan foydalanilgan holda yuqori samarali gayta ishlash
texnologiyalarini ishlab chigish va joriy etish alohida ahamiyatga ega. Ushbu
magqolada ultratovush to ‘lginlarining murakkab tarkibli oltin rudalaridagi mineral
zarrachalarga ta’siriga ko ‘rsatilgan. Tahlillar o ‘tkazish va natijalarni olish uchun
zamonaviy tadgiqot usullari: kukun rentgen difraksiyasi, SEM-EDS tahlili, Ritfeld
metodi bo ‘yicha tahlil va boshqalar qo ‘llanilgan.

Kalit so’zlar: ultratovush, kukun rentgen difraksiyasi, mineral xom ashyo,
SEM-EDS, Ritfeld metodi, konsentrat, ruda, murakkab tarkibli ruda, mineral
zarracha gayta ishlash sanoati.

AHHOTALASA

B Hacmosuee B8peEMA 6 MUPOGOﬁ npakmuke CHUDICEeHRUue 3anacoe
MeCmopodNCOeHUll ¢ necKonepepadbamvléaembiMu pyoamu Cmaio NPUYUHOU pocma
nepepabomKu  YNOPHLIX 30J10MOCO0EPHCAWUX PYO CMPEMUMENbHbIMU MeEeMNAMU.
Tlosvienue cx603H020 U36NEYCHUS 30J0MA U KOMHJIEKCHOE UCNOIb306AHUE
UCXOOH020  CbIPbsl  ABAAEMCsl  OCHOBHOU  NpobiemMou  nepepabamviéaioujel
npomviunenHocmu. Ilpu smom ocoboe 3Hauenue npuobpemaem pazpabomra u
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BHeOpeHUe B8blCOKOIPDEKMUBHBIX MEXHON02UU NepepadbomKu pyo U KOHYEHMPAmos ¢
NPUMEHEHUEM HOBbLX HempaauuMOHHblx Memooos 06]9616011’”(‘7/{, no3eoJIAIwmuUx
yeeaudums usejlederHue 3sojioma U KOMNIEKCHOCNb nepepa6oml<u MUHEPATIbHO20
CblpbAl. B oannoun cmamwve noxkazano énusnue Yabmpda36yKo6blx 60JIH HA MUHEPAIbHbLE
yacmuysbl 8 YNOPHLIX 30J0Mocooepiicauux pyoax. s nposedeHus amaiuzos u
NONY4Y4eHus pes3yjibmamos NPUMEHRAIUCHL COBPDEMEHHbLIE Memoowvl UCCAeO0B8AHUSL:
nopowkosas pemmeenosckas ougparxyus, SEM-EDS-ananus, ananuz no memoody
Pumdghenvoa.

Knioueevie cnoea: ynompassyk, nopowikosas peHmeeHO8CKAsi Ou@paxyus,
Munepanvtoe cvipve, SEM-EDS, memoo Pumghenvoa, xonyenmpam, pyoa, ynopHas
Pyoa, NPOMbLULIEHHOCMb NO NepepadbomKe MUHEPANbHbIX YaACUY.

ABSTRACT

Currently, in global practice, the decline in reserves of deposits with easily
processed ores has led to rapid growth in the processing of refractory gold-bearing
ores. Increasing the overall gold recovery rate and the comprehensive use of raw
materials are the main challenges facing the processing industry. In this context, the
development and implementation of highly efficient technologies for processing ores
and concentrates using new non-traditional methods of treatment, which allow for
increased gold extraction and comprehensive processing of mineral raw materials,
are of particular importance. This article shows the effect of ultrasonic waves on
mineral particles in refractory gold-bearing ores. Modern research methods were
used to conduct analyses and obtain results: powder X-ray diffraction, SEM-EDS
analysis, and Rietveld analysis.

Key words: ultrasound, powder X-ray diffraction, mineral raw materials, SEM-
EDS, Rietveld method, concentrate, ore, refractory ore, mineral particle processing
industry.

KIRISH

Hozirgi zamonda, dunyoda murakkab tarkibli oltin saglovchi rudalar va
konsentratsiyalarni gayta ishlashga alohida e'tibor garatilmogda. Mahsulotlar narxini
kamaytirish, gimmatbaho metallarni ajratib olish koeffitsientini oshirish va gayta
ishlash xarajatlarini gisqartirishga garatilgan yangi usullar va texnologik yechimlar
ishlab chigilmogda. Shuningdek, xom ashyodan kompleks foydalanish va go'shimcha
mahsulotlar olishga alohida e'tibor garatilmogda. Shuning uchun xom ashyodan
kompleks foydalanishda gimmatbaho komponentlarni olishni oshirish magsadida
samarali texnologiyalarni ishlab chigish va mavjudlarini takomillashtirish ilm-fan va
kon - metallurgiya sanoati amaliyoti uchun dolzarb vazifa hisoblanadi [1].
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Hozirgi paytda GMZ-3 rudani flotatsiya-bioksid-sorbsiya texnologiyasi
bo’yicha qayta ishlaydi va KEMIKS jarayonining chiqindilarini sorbsiyali-sianlash
jarayoni amalga oshiriladi [2]. Tadgigotlar shuni ko'rsatadiki, KEMIKS jarayonining
chigindilarini gayta ishlashdan olingan mahsulotda oltin zarrachalarining bir gismi
maggemit (nog’ovak gamma-gematit) ichida inkapsulalangan. Oltin zarrachalarining
maggemit va boshga moddalar bilan qoplanishi, kuyindini sorbsion sianlash
jarayonida oltinni olishga imkon bermaydi. Oltinni ajratib olish darajasini oshirish
yo’li bilan ishlab chiqarish hajmini oshirish uchun oltinni, sorbsiyali sianlashda,
ajratib olishga halagit giladigan, turli xil modallardan, jumladan, maggemit, kislotali
gayta ishlash orgali optimallashtirilgan yo’llarini topish zarur [3].

MATERIALLAR VA METODLAR

Sorbsiya chigindilaridan olingan kulning xususiyatlarini o'rganish uchun GMZ-
3 sorbsiya chigindising kuyindisi rentgen difraksiyasi, SEM-EDS va mineralogik
tahlili yordamida tahlil gilindi. Kukunli rentgen nurlari Shimadzu XRD 6100 kukunli
rentgen diffraktsiyasi uskunalari yordamida olingan [4]. Ma'lumotlar 5 dan 65
darajagacha bo'lgan ikkita teta oralig'ida o'lchandi. Namunalar aralashtirildi, barcha
o'lchovlarning o'rtacha giymatini ko'rsatadigan tarzda tanlandi va o'lchovlardan oldin
maydalandi. SEM-EDS bosilgan tabletkalarda yoki bo'shashgan kukunlarda amalga
oshirildi [5]. Energiya dispersiyasi spektroskopiyasi (EDS) natijalarining bir xilligini
ta'minlash uchun namuna sirtining ko'payishi barcha namunalar uchun bir xil edi.
SEM-EDS 35 mm? JEOL EDS detektorli JEOL IT-200 uskunalari yordamida amalga
oshirildi [6]. EDS barcha namunalardagi elementlarning o'rtacha konsentratsiyasini
aniglash uchun 50x kattalashtirishda o'lchandi. Shuni ham ta'kidlash kerakki, EDS
spektrlari namuna yuzasidan o'lchanadi va penetratsiya chuqurligi va o'zaro ta'sir
hajmi alohida zarrachalar natijalariga ta'sir qgiladi [7]. Olingan kukun
rentgenogrammalarining Rietveld tahlili Profex Rietveld refinement ochig kodli
dasturiy ta'minot yordamida tahlil gilindi.
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1-rasm. Kukuning rentgen difraksiyasi

1-Jadval
Mineral fazalar va GMZ-3 sorbsiyasi chigindilarni miqdoriy tahlil gilish natijalari
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2-rasm. SEM-EDS tahlili

2-Jadval
GMZ-3 sorbsiya chigindilarining 50 barobar kattalashtirishdagi EDS natijalari
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