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Abstract. Published data on germanium and rare earths in coal and its combustion
waste (fly ash, slag) were analysed to assess ash-slag waste as their technogenic source.
Germanium reaches 65-220 g/t in world coal ash (17.2 g/t on average in Uzbekistan)
and is recovered as a by-product by sorption leaching (up to 93 %); rare earths reach
404-447 g/t in fly ash, with light elements (Ce, La, Nd, Y) dominant. Ash-slag waste
IS a promising source of both.
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Annotatsiya. Ko‘mir va uning yonish chigindilarida (kul, shlak) germaniy hamda
nodir yer elementlari (NYE) miqdori nashr ma’lumotlari asosida tahlil qilinib, kul-
shlak chigindilarining ularga texnogen manba sifatidagi imkoniyati baholandi.
Germaniy jahon ko‘mir kulida 65-220 g/t (O‘zbekistonda o‘rtacha 17,2 g/t) bo‘lib,
sorbsion yuvishda 93 % gacha ajratiladi; NYE uchuvchi kulda 404-447 g/t, yengil
elementlar (Ce, La, Nd, Y) ustun. Kul-shlak chigindilari germaniy va NYE ning
istigholli manbaidir.
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AnHoTtaums. I[lo omyOIMKOBAaHHBIM JAHHBIM MPOAHATM3UPOBAHO COJIEPKAHUE

repMaHus U PEeAKO3EeMENbHBIX 3JeMeHTOB (P33D) B yrie m oTxomax €ro CKWraHus
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(307a, MIIaK) AJIs OIICHKH 30JI0IIIAKOBBIX OTXO/I0B KaK UX TEXHOT€HHOT'O UCTOYHHUKA.
['epmanuii B MupoBoii yroibHoi 3o01e 65220 r/T (B cpeanem 17,2 r/T B Y30ekucrane)
M3BJICKAETCSI COPOITMOHHBIM BhITIeIadnBanueM (10 93 %); P30 B 30se yHOca 404447
/T, mpeobanatot nérkue (Ce, La, Nd, Y). 3oo1miakoBbie 0TXObI — MEPCICKTHBHBIHI
HUCTOYHUK 00OMX.

Kirish. Germaniy va nodir yer elementlari (NYE) yarimo‘tkazgichlar, optik tolalar,
doimiy magnitlar va katalizatorlar uchun strategik xomashyodir [1, 3]. Germaniy
tarqoq element bo‘lib (klark 1,5 g/t), asosan rux rudalari va ko‘mir kulidan yo‘ldosh
mahsulot sifatida olinadi [1]. NYE ta’minotining 70-95 %1 Xitoyga to‘g‘ri kelgani
ularni tangidiy material giladi [3]. Kul-shlak chigindilari germaniy va NYE ga boyligi
bilan istigbolli texnogen manba bo‘lib, magsad — nashr ma’lumotlari asosida ularning
miqgdorini baholashdir [2, 4].

Usul. Tahlil nashr ishlarida XRF, ICP-MS va kimyoviy usullar bilan aniglangan
germaniy va NYE miqdoriga asoslandi [2, 4, 5]. NYE Seredin—Dai tasnifi bo‘yicha
tanqidiy (Nd, Eu, Th, Dy, Y, Er), notangidiy va ortigcha guruhlarga ajratildi [3].
Natijalar. Germaniy va NYE miqdori jadvalda keltirilgan.

Jadval 1. Ko‘mir va kuyindi kulida germaniy va NYE miqdori

Komponent Miqdori, g/t Manba
Germaniy — klark (yer po‘sti) 1,5 [1]
Germaniy — jahon ko‘mir kuli 65-220 [2]
Germaniy — O‘zbekiston | 17,2 [2]
(o‘rtacha)

NYE — ko‘mir 68 [4]
NYE — kuyindi kuli 404-447 [3, 4]

Germaniy klarki past (1,5 g/t) bo‘lsa-da, ko‘mir yonganda kulda to‘planib jahon
migyosida 65-220 g/t, O‘zbekistonda 17,2 g/t ga — klarkdan o‘nlab marta yuqori
qiymatga yetadi [2]. U sorbsion yuvish orqali 93 % gacha yo‘ldosh mahsulot sifatida
ajratiladi [5]. NYE miqdori kulda (404447 g/t) ko‘mirnikidan (68 g/t) ~6 marta
yugori; yengil elementlar ~85 %, kritik elementlar 30—38 % [3, 4]. Shunday qilib, kul-
shlak ham germaniy, ham NYE ning birlashgan manbai sifatida igtisodiy ahamiyatga

ega.
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Xulosa. 1) Ko‘mir yonishi chiqindilarida germaniy 65-220 g/t (O‘zbekistonda 17,2
g/t), NYE 404-447 g/t miqgdorda uchraydi. 2) Germaniy sorbsion yuvishda 93 % gacha
ajratiladi, NYE da yengil elementlar ustun. 3) Kul-shlak chigindilari germaniy va NYE
ning istigbolli texnogen manbai bo‘lib, keyingi bosqichda O‘zbekiston issiqlik elektr
stansiyalari kullarida ularning migdorini aniglash magsadga muvofig.
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