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TOM TAT

Vung mo Cho Pién 1a mé quang da kim voi bén nguyén té ¢6 ich chinh 13 k&m, chi, sit va
mangan, ngoai ra tuy tung diém quing con mot sd nguyén t6 ¢ ich khac nhu Sn, Au, Cu, ...
Quing chu yéu ton tai ¢ hai dang 13 sulfua kém va oxyt kém, trong dang quing oxyt lai chia ra lam
hai loai 1a loai quang oxyt kém mau nau dét va loai quang oxyt kém mau den, phan biét bang mét
thudng rét 0.

Quang oxyt kém mau den la loai quang rat giau sat va mangan thudc loai dic biét kho tuyén.
Xép theo thtr tu giam dan vé ham luong cac nguyén t6 co ich la sit - mangan - kém - chi Va cac
nguyén t6 c6 ich nay phén b gan nhu dong déu & tat ca cic cap hat. Cac khoang sat chi yéu 1a
khong tir tinh va tir tinh rat yeu Cac khoang vat quang va phi quang cung dat da xam tan trong
nhau min dén rat min. Nguyén t6 mangan gan nhu khong ton tai & khoang vét doc 1ap, ma no ton
tai trong thanh phan cta khoang vat k&m, chiém vi tri ctia k&m trong ciu tric tinh thé khoang vat.

Péi tuong quing kém sulfua va quang oxyt kém mau néu dat ngay cang can kiét. Dang quing
oxyt kém mau den trit lugng con rat 16n, dén nay van chua dugc nghién ctu va khai thac. Viéc
nghién ciru thanh phan vat chat loai quang oxyt kém mau den giau sit v mangan co ¥ nghia quan
trong, s€ dinh huong cho cong ngh¢ thu hdi cac nguyén t6 co ich duoc hiéu qua, tan thu tdi da, st
dung tong hop va hop 1y ngudn tai nguyén cé ich.

Tir khéa : Tuyén khodng, quing Oxyt kém, Nung tir héa

I. MO PAU

Mo chi k&m Chg Dién nam trong pham vi hai xa Ban Thi va Tan Lap huyén Cho Don Tinh
Bic Kan. Trit lugng ving mé Cho Pién theo s liéu dia chat moi nhat, trén dién tich toan vung
hién c6 24 than quang kém chi co gia tri cong nghiép, tong trir luong dy tinh 1a 5.405 nghin tan
quang nguyén khai. Trit luong cap 122 1a 1.963 nghin tn, tai nguyén cap 333 1a 1.820 nghin tan,
trong d6 trit lugng quang oxyt chiém qué bén.

Mo Chg Dién 1a mé quing da kim, quing k&m chil yéu ton tai ¢ hai dang 1a oxyt va sulfua.
Trong dang quang oxyt lai chia ra hai loai 1a loai quang oxyt mau nau dat va loai quang oxyt mau
den. Trén thyc té hai loai quing nay c6 tinh chét rat khac biét nhau va phéan biét bang mat thuong
rat 1d.

Véi loai quang oxyt: Trudc, trong thoi Phap thuge va hién nay nguoi ta chi khai thac quang
oxyt mau nau dat. Ké ca cac cong trinh nghién ciru tuyén 1am gidu di cong bd hau nhu ciing chi
nghién ctru thu hoi k&m loai quing mau nau dat. Co quan chi quan mé Cho Dién 1a Cong ty Kim
loai mau Thai Nguyén - Vi quing oxyt Cong ty ciing chi khai thac, ché bién loai quang mau nau
dat. San luong khai thac hang nim quing oxyt mau nau dat chi bang khoang 1/10 qudng sulfua va
khai thac chon loc nhiing diém quing c6 ham luong k&m cao va sit thap. Sau d6 quing duoc phdi
tron dat khoang > 18,0% Zn trudc khi dua 10 luyén.
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Cho dén nay d6i trong quing sulfua va oxyt mau nau dat Cho Dién ngay cang nghéo va can
kiét, cong nghiép khai thac va cong nghé ché bién quing sulfua dang budc vao giai doan cudi.
Quing oxyt trit luong con rt 16n va dic biét 1a loai quing mau den, nhung loai quing nay co
thanh phan vat chit phuc tap, da dang va rat kho tuyén

Vi viy voi déi tuong ‘quang oxyt kém mau den can duoc dau tu nghién ctru thanh phan vat chét
cling nhu cong nghé ché bién, 1am giau toan dién va day du dé mot thoi gian gan c6 thé thay thé
loai quing sulfua, dap tng lau dai vé sé luong ciing nhu chat lugng cho nguyén lidu dau vao caa
Cong ty Co phan Kim loai mau Thai nguyén ciing nhu cac doanh nghiép khoang san khac c6
ngudn quing nay.

I. CAC CONG TRINH PIEN HINH NGHIEN CUU QUANG OXYT KEM CHQ PIEN........

Thoi gian gan day nhét da c6 ba cong trinh dién hinh nghién ciru vé quang oxyt kém mau néu dat
va quiang oxyt kém mau den mo Cho Dién. So lugce gidi thiéu thanh phan vat chat mau nghién ctru
va ket qua dat duoc cua cac cong trinh nay nhu sau:

1. Quing oxyt kém mau nau dat

Nam 2007, tai Vién Khoa hoc va cong nghé mo - luyén kim trién khai dé tai “Nghién ciu cong
nghé tuyén quang oxyt kem (dwdi 10,0%) mo Cho Dién phuc vu yéu cdau san xudt bot kem”.

Pé tai chi tap trung thu hdi va lam giau kém nhim phuc vu yéu ciu san xuat bot kém va khong
de cap thu hoi cac nguyén to c6 ich di kém nhu sat, chi, ...

Mau quang c¢6 mau néu dat, mau ri kém. Két qua phan tich hoa da nguyén t6 va két qua phan
tich thanh phan khoang vat (phén tich khoang tuéng c6 tham khao két qua phan tich ronghen) cua
mau quing nguyén khai cho trong Bang lva Bang 2. Trong mau quing, kém chu yéu ton tai &
dang khoang vat calamin va sat chu yéu ton tai ¢ dang khoang vat gotit. Mau nghién cau chira
mot luong bun sét 16n, tinh theo ham luong k&m trong cac cap hat thi ham luong k&m giam dan
theo chiéu giam cua d6 hat va kém phén bo ¢ cac cap hat thé Ia chu yeu.

So d6 cong nghé tuyén duoc gioi thiéu trén Hinh 1. Két qua dé tai dat duogc quang tinh kém
tong hop dat ham lugng kém 17,05% Zn v&1 muc thuc thu 1a 74,52%.

Bang 1: Két qua phan tich héa da nguyén t6 mau quiang nguyén khai

TT 1 2 3 4 5 6 7 8

Chi tiéu phan tich Zn Fe2O3 | SiO2 Pb Al203 | MnO | P205 | TiO2

Ham luong, % 8,82 | 26,09 | 24,12 | 3,47 | 11,27 | 541 0,28 0,54

Bang 2: Két qua phan tich thanh phan cac khoang vat mau quing nguyén khai

TT Thanh phan khoang vt Khoang ham luong, %
1 Calamin (Hemimorphit) - Zn,Si,07(OH)2(H,0) 15,0- 20,0
2 Smithsonit - ZnCO3 3,0-50
3 Gotit - Fe;03.H,0 10,0 - 15,0
4 Xeéruxit - PbCO; 50-8,0
5 Clorit - Mg,Al;[AlSiz010].(OH)s 50-7,0
6 Mica, fenspat, canxit, thach anh 25,0 - 40,0
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Hinh 1: So d6 cong nghé tuyén cia Vién Khoa hoc va cong nghé mo - luyén kim

1.2. Quang oxyt kém mau den

1.2.1. Nam 2016, tai Cong ty C6 phan Kim loai mau Thai nguyén trlen khai dé tai cap Bo “Nghién
cuu cong nghé tuyen thu hoi cdc kim logi thiéc, sdt trong déi mii sat khu Liing Chdy va Suéi Teo
mé kém chi Cho Pién”.

Vi kém ¢6 ham luong thip va kinh phi dé tai c6 han nén dé tai tap trung nghién ctru thu hoi hai
nguyén to c0 ich chinh la thiéc va sat.

Ket qué phan tich héa va két qua phan tich thanh phan khoang vat bang phuong phap ronghen
mau quing cho trong Bang 3 va Bang 4. La mau quang da kim (sdt - thiéc - kém - mangan) rat
phtre tap, cac khoang co ich va khoang tap xdm nhlem trong nhau cyc min. Ham luong sat rat cao,
sat chu yeu ton tai trong cac khoang sit cO tir tinh rat yéu va yéu nhu gotit va hematit. Ham luong
kém va st phan bd gan nhu dong déu O”tat ca cac cgp hat. K&€m chu yéu ton tai trong khoang vat
chalcophanit ZnMn3O7.3H20. Nguyén t6 mangan gan nhu khong ton tai ¢ khoang vat riéng biét
ma tham gia vao thanh phan cua khoang vat kém dud¢i dang cung ton tai va chiém vi tri cua kém
trong cau truc tinh thé khoang vat chalcophanit.

So dd cong nghé tuyén duogc gidi thiéu trén Hinh 2. Két qua cua dé tai dat duoc quéng tinh
thiéc c6 ham lugng 43,53% Sn véi muc thuc thu 51,27% va quang tinh sat c6 ham lugng 60,76%
TFe vo1 muc thue thu 70,01%.

Bang 3: Két qua phén tich da nguyén té mau quing nguyén khai

Chi tiéu phan tich va ham luong, % (hoac ppm)

sn | TFe | zn | Mn | Sio, | ca | cu | Pb P s Hg
(ppm)
055 | 4620 | 383 | 1025 | 220 | 020 | 019 | 004 | <0001 | <001 | 028




Bang 4: Két qua phan tich ronghen miu quing nguyén khai

TT Thanh phan khoang vat Khoang ham luong, %

1 Chalcophanit - ZnMn307.3H,0 25,0-27,0

2 Gotit - Fe;03.H,0 34,0 - 36,0

3 Hematit - Fe,0O3 28,0 - 30,0

4 Gipxit - AI(OH); 1,0-3,0

5 Thach anh - SiO, 10-3,0

6 Hlit - KAI;[AISiz010].(OH); 2,0-4,0

7 Clorit - Mg,Al5[AlSiz010].(OH)g 4,0-6,0

8 Amphibon - (Mg, Fe).[Si4O11]s.(OH)3 <10

9 Felspat - Al,[Si,05].(OH)4 1,0-3,0
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Hinh 2: So d6 cong nghé tuyén ciia Cong ty Co phan Kim loai mau Thai nguyén

1.2.2. Nam 2017, tai Vién Cong ngh¢ xa hiém trién khai dé tai cap B6 “Nghién ctru phuong phap
tuyén tir dé thu tinh quing cong nghiép tir quing kém ham luong thap tai moé Cho Dién, huyén
Cho Ddn, tinh Bic Kan”.



II. NOI DUNG
I1. 1. P6i twong va Phwong phap

Dé tai dang trién khai nghién ctru trén ca hai ddi tuong 13 quing oxyt kém mau niu dat va
quang oxyt kém mau den.
1) MAu quing oxyt kém mau nau dit

Két qua phan tich hoa da nguyén t6 va két qua phan tich ronghen thanh phan khoang vat cia
mau quang oxyt k&ém mau nau dat nguyén khai cho trong Bang 5 va Bang 6. La mau quang da kim
(st - k&m — mangan) tuong d01 phtrc tap, cac khoang 6 ich va khoang tap xam nhiém trong nhau
tir nhé dén min. Ham luong sit cao, sit chi yéu ton tai trong cac khoang sit co tir tinh rat yéu 1a

gotit. Him lwong k&m phén bé ty 1¢ thuin véi kich thude cac cap hat, kém chu yéu ton tai trong
khoang vat calamin va smithsonit.

Bang 5: Két qua phan tich héa da nguyén t6 mau quing oxyt kém mau nau dit

TT 1 2 3 4 5 6 7 8 9 10
Chi tieu Zn | TFe | Mn | Cu Pb | CaO | Al,Os | SiO, | S P
phan tich

Ham 8,01 | 25,71 | 3,32 | 0,032 | 0,899 | 0,06 | 8,15 | 11,50 | <0,01 | 0,038
luong, %

Béng 6: Két qua phan tich thanh phan khoang vat miu quing oxyt k&m mau nau dat

TT Thanh phan khoéng vat Khoang ham lugng, %
1 Hemimorphit (Calamin) -Zn,Si,O;(OH),(H,0) 17,0-19,0
2 Smithsonit - ZnCO; 50-7,0

Chalcophanit - ZnMn307.3H,0 2,0-4,0
3 Gotit - Fe;03.H,0 31,0-33,0
4 Hematit - Fe,03 40-6,0
5 it - KAI[AISiz010] (OH), 19,0 - 21,0
6 Clorit - Mg,Al3[AlSiz010](OH)s 4,0-6,0
7 Gipxit - AI(OH), 1,0-3,0
8 Talc - Mgs[SisO10](OH), <1,0
9 Canxit - CaCO3 <10
Amphibole <10

2) Mau quing oxyt kém mau den

La miu quing da kim rat phire tap gdm bdn nguyén to chinh, ham lugng theo chiéu giam déan 1a
sat - mangan - kém - Chl Két qua phan tich hoa da nguyén t6 va két qua phan tich ronghen thanh
phan khoang vat cia mau quing oxyt kém mau den nguyén khai cho trong Bang 7 va Bang 8.



- Cac khoang kém c6 trong mau rat da dang va phuc tap (chalcophanit, calamin, smltsonlt)
Chung dugc thanh tao xen 1dn va xam tan trong dat d4 cing cac khoang khac tir min dén rt min
(tr 0,2 mm dén 0,05 mm).

- K&m va mangan chi yéu tip trung trong khoang vat chalcophanit ZnMn307(H20)3 Véi
cong thirc khoang vat chancophanit thi ham lugng mangan rat 1on va gép ba lan ham luong kém,
diéu nay phu hop voi két qua phan tich hoa. Gan nhu khong c6 khoang vat mangan ton tai riéng
biét trong mau quing. Mangan tham gia vao thanh phan cta khoang vat kém duéi dang ciing ton
tai va chiém vi tri ciia k&m trong cau truc tinh thé khoang vat chalcophanit.

- Ham luong sit rat cao, sit chu yéu ton tai trong cic khoang c6 tir tinh rat yéu va yéu nhu
gotit va hematit.

- Phén tich thanh phn d¢ hat cho thiy k&m va sit phan bd gan nhu dong déu ¢ tat ca cac cap
hat; Thu hoach cép hat min -0,212 mm va cap -0,035 mm rat 16n, tuong ung chiém 31,10% va
16,46%, chung to rang quang oxyt k&ém Chg Dién da bi phong hoa kha nhiécu.

Bang 7: Két qua phan tich héa da nguyén t6 mau quing oxyt kém mau den

TT 1 2 3 4 5 6 7 8 9 10
Chi tieu Zn | TFe | Mn Cu Pb | CaO | Al,Os | SiO, | S P
phan tich

Ham 543 | 35,30 | 14,08 | 0,097 | 3,59 | 0,48 | 2,07 | 434 | 0,16 | 0,033
luong, %

Béng 8: Két qua phan tich thanh phan khoang vat miu quing oxyt kém mau den

TT Thanh phan khoéng vat Khoang ham lugng, %

1 Chalcophanit - ZnMn307.3H,0 16,0 - 18,0

2 Hemimorphit (Calamin) -Zn,Si,07(OH),(H,0) 6,0-8,0

3 Smithsonit - ZnCO4 it

4 Gotit - Fe;03.H,0 34,0 - 36,0

5 Hematit - Fe;0s 14,0 - 16,0

6 Thach anh - SiO, 40-6,0

7 Felspat - Ko sNag sAISisOg 4,0-6,0

8 it - KAI[AISiz010] (OH), 9,0-11,0

9 V6 dinh hinh Co

IL. 2. Két qua

So luge két qua ba dé tai vé thanh phén vat chat cho thiy mau quang oxyt kém mau den phirc
tap cung nhu kho tuyén hon nhiéu mau quing oxyt kém mau nau dat va thudc loai dac biét kho
tuyen Vi vay can nghién ctru day du cong nghé¢ phdi hop CaC phuong phap 1am tuyén giau co hoc
truyén thong nhu tuyén trong luc, tuyén tir hodc tuyén ndi v0i cac phuong phap hoa tuyen (hoa
tach) va hoa tuyen (nhiét d6) nham tim ra dwoc cong nghé tuyén phu hop nhat, kinh té nhit va tan
thu t6i da ngudn tai nguyén co ich.

Nhiing kh6 khin khi tuyén 1am giau mau quing oxyt kém mau den



Cac déc diém thanh phan vat da néu trén, d6 13 nhitng kho khan va anh hudng rat lon dén cong
ngh¢ tuyén lam giau mau quang. Ngoai ra con céc ddc diém déc biét kho khan khac ve thanh phan
vat chat nhu:

1) Khoang vat chalcophanit ZnMnz07.3H,0 c6 trong mau nghién ctru:

- So b tinh thi chalcophanit chiém sé lugng 16n nhét, khoang 70 dén 85% trong tong sd CAC
khoédng vat chtra kém c6 trong mau cong nghé.

- Phan tich hoa rét phu hop véi cong thirc khoang vat chalcophanit la ham luvong mangan gap ba
lan ham lugng kém. Néu ldy chi s6 ham luong chét c¢6 ich dé phan loai khoang vat thi co thé noi
rang khoang vt chalcophanit 14 kho4ng vit mangan va mau den cia mau quing 13 mau dic trung
cua khoang vat mangan.

- Xét & khoang vat sach thi ham luong kém dat cao nhét 13 15,36% Zn va ham luong mangan la
45,39% Mn. Nhu vy néu chi 4p dung cac phuong phap 1am giau co hoc truyén thong thi ham lugng
kém trong quing tinh khé c6 thé cao hon 17,0% Zn.

2) Mangan 13 kim loai den - Vi vay néu 4p dung phuwong phap nung tir hoa, thi chalcophanit khi dugc
nung tir hoa ciing tré thanh khoang vat co tir tinh va co tir tinh yéu hon magnetit. Sau d6 ap dung
phuong phép tuyén tir thi hiéu qua phén tuyén ciing khong cao.

I1. 3. Ban luan

Dinh hudng céng nghé cho ddi tuong quing oxyt kém mau den gidu sit va mangan

1) Quang nguyén khai dugc dép, rira, phan cap, nghién hop 1y Xuong -0,20 mm va dua trén may
tuyén da trong luc, thu duoc san pham tong khoang vat ning va tong khoang vat nhe (quéng thai).

2) San pham tong khoang vat ning c6 thé dugc nghién ciru tuyén ndi véi cac thude tap hop dac
hiéu dung cho khoang vat mangan hodc dung cho khoang vat mangan - k&m, thu duoc san phdm
quéang tinh tong hop kém - mangan.

3) San pham tong khoang vt nang cua khau tuyén da trong luc hodc san pham quing tinh tong
hop k&m - mangan cia khau tuyén ndi dugc dua thiy luyén (hoa tuyén) chon loc voi nguyén td
kém bang tic nhan thich hop. bac diém cta phuong phap thuy luyén chon loc 1a ham luong kém
trong ba thuy luyén van con kha cao.

4) Dung dich k&m sau hoa tach dugc dua két tia, loc, sdy va thu duoc kém ¢ dang bot ZnO chét
luong cao.

5) Nghién ctru phuong phap nung tir hoa véi san pham tong khoang vat ndng cua khau tuyén da
trong luc hodc véi ba thuy luyén. Tim ra dugc chat khﬁrrdéc hi@u ¢ nhi¢t do thap < 1.000°C ma lai
thu dugc kém thang hoa dang bot ZnO va cac khoang sat chuyén thanh khoang magnetit cung cac
khoang khac van ¢ dang hat tao diéu kién cho khau tuyén tur wdt sau.

6) Quang sau khau nung tr héa con ham luong k&m rat thap (trong chi s6 cho phép), duoc dua
tuyen tir wét cudng do tir trudng thip va sau do la khéu tuyén tinh ¢ thé ap dung tuyén tir hoic
tuyén da trong lyuc, thu dugc quing tinh sit & dang khoang magnetit.
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MATERIAL COMPOSITION OF ZINC OXIDE ORES WITH ZINC-LOW,
MANGANESE-RICH AND IRON-RICH CONTENTS, CHO DIEN MINING
AREA - DIFFICULTIES AND TECHNOLOGY ORIENTATION

Abstract

Cho Dien mining area are “multi-metals” ore mines with four main useful elements,
namely zinc, lead, iron and manganese. Besides that, in some ore zones, there are other useful
elements such as Sn, Au, Cu, etc. Ores mainly exist under two forms, zinc sulphide and zinc oxide.
In zinc oxide form, ores are continuously divided into two other forms, brown zinc oxide ore and
black zinc oxide ore, which can be clearly distinguished by the naked eye.

Black zinc oxide ores are rich in iron and manganese, but are very hard for mining. Decreasing
order of useful elements’ content is iron - manganese - zinc — lead. These useful elements are
distributed almost equally at all levels. Iron minerals are mostly non-magnetic or very weak-
magnetic. Ore minerals and non-ore minerals are well mixed into rocks and soils. The manganese
element hardly exists in independent minerals, but exists in the composition of zinc minerals and
occupies the position of zinc in the mineral’s crystal structure.

The supplies of zinc sulphide ores and brown earth zinc ores are gradually exhausted. Although
the reserves of black zinc oxide ores are still large, they have, up to now, not been studied and
exploited. Therefore, the study of the material composition characteristics of iron- and manganese-
rich black zinc oxide ores is very important. It will help to choose the precise technology for the
recovery of useful elements, and maximum useful resources’ advantages.

Keywords: ore-processing, zinc oxide ore, magnetization



