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M6 Chg Dién 1a m6 quing da kim véi bon nguyén t ¢6 ich chinh 1a kém, chi, sit va mangan, ngoai
ra tly timg than quing con mot s6 nguyén tb c6 ich khac nhu thiée, vang, dong,... Quing chi yéu ton tai &
hai dang 1a sulfua k€m va oxyt kém. Trong dang quang oxyt lai chia ra lam hai loai 1a quang oxyt kém mau
nau dét va quing oxyt kém mau den.

Ca hai mau quing oxyt kém mau den va mau quing oxyt kém mau nau dat co cac dic diém chung nhu
da bi phong hoa kha manh, ddc biét 12 quang oxyt kém mau nu dat. Cap hat min -0,212 mm va -0,035
mm c6 s6 luong rat 16n, trong mg v6i cac ty 1€ 31,10%; 16,46% va 37,57%; 24,45% trong téng luong
quang nguyén khai. Him luong sit cao phan bd khong c6 quy lugt va ham luong kém thdp tuong tng
35,30% TFe, 5,43% Zn va 25,71% TFe, 8,01% Zn. Cac khoang st chu yeu ¢ dang gotit [Fe;05.H, O]
khong tur tinh. Céac khoang vat quang va phi quang cung dat d4 xam tan trong nhau tir min dén rat min,
phan 16n nam trong dai tir 0,2 mm dén 0,05 mm.

Quang oxyt kém mau den: Cac khoang co ich va khong ¢6 ich rat da dang, phtrc tap va ching c6 quan
h¢ cong sinh chat ché v6i nhau. Khoang kém chu yeu la chalcophanit [ZnMn;0,(H,0);]. Nguyén td
mangan gin nhu khong ton tai ¢ khoang vat doc lap, ma nd ton tai trong thanh phan cta khoang vat kém,
chiém vi tri ctia k&m trong céu triic tinh thé khoang vat chalcophanit. Véi cac két qua phan tich thanh
phan vat chit va nghién ctru dinh hudng cac phuong phap tuyén cho thiy day 1a loai quang déc biét kho
tuyén va s& 1a bat kha tuyén neu chi ap dung cac phuong phap tuyén co hoc truyén thong nhu tuyén trong
luc, nung tir hoa két hop tuyén tir hodc tuyén ndi.

Quang oxyt mau nau dét: Khoang kém chu yeu 1a calamin [Zn481207(OH)2(H20)] ngoal ra trong mau
ton tai rat nhiéu cac khoang sét cung dat da. Véi cac két qua phan tich thanh phan vat chit va nghién ctru
dinh hudng cac phuong phéap tuyén cho thiy day 1a loai quang tuong dbi dé tuyén. Bang cac phuong phap
tuyén trong lyc (Rura, danh toi, phan cép va tuyén da trong luc), nung tir hoa va tuyén tir w6t cudng do tir
truong thap (tiy timg khau cong nghé tir 600 gauss dén 1.200 gauss) dat dwoc két qua:

- Quang tinh kém: Ham luong 25,35% Zn, 7,09% TFe, 1,18% Pb; Muc thuc thu k&m 79,94%.
- Quing tinh sat: Ham luong 62,86% TFe, 2,30% Zn, 0,283% Pb; Mtc thuc thu sit 64,68%.
Pé tai c6 mot sb kién nghi sau:
- Thuc té san xuét véi nang suit 16n, san phém quéng tinh kém loai 1 ham luong k&m nén

liy trong khoang 20,0 - 22,0% Zn, nhim ting ty 1& thyc thu kém tranh t6n that tai nguyén, nng cao hiéu
qua kinh t& ma van d4p (mg yéu cau cht lugng trong san xuat.

- Voi d01 tuong quang oxyt kém mau den can duoc nghién ciru day du cong nghé ph01 hop cac
phuong phép tuyén lam giau co hoc truyén thong nhu tuyén trong lye, nung tur hoa va tuyén tir vi cac
phuong phap hoa tuyen (thuy luyén) cling nhu phuong phap hoa tuyén (nhiét d6) nham tim ra dugc cong
nghé tuyén phut hop nhét, kinh té nhat, tan thu toi da ngudn tai nguyén c6 ich.

- Can trién khai nghién ctru quy m6 ban cong nghiép, nhidm danh gia tinh 6n dinh va tinh toan
hiéu qua kinh té vdi so d6 cong nghé tuyén da dé xuét.

Abstract:

Cho Dien deposit is a multi — metal ore mine with four main useful elements are zinc, lead, iron,
manganese, in addition, depending on the ore body, there may be other useful elements such as tin, gold
and copper. Ores exist mainly in two forms: zinc sulfide, zinc oxide. Zinc oxide form is divided into two
types: brown zinc oxide ore and black zinc oxide ore.



Two types of zinc oxide ore have common features: highly weathered ore; high content of fines;
high iron content and it is distributed without rule; low zinc content. Iron exists mainly in non-
magnetic form such as goethite [Fe,05;.H,0]. Valuable minerals are finely disseminated in the
gangue, mainly of the grain size range of 0.2-0.05 mm.

Black zinc oxide ore: valuable mineral and gangue mineral are diverse and complex, closely
associated as intergrowth. Zinc mineral is mostly chalcophanite [ZnMn,0,(H,0);]. Manganese element
almost does not exist as an independent mineral, but exist in the composition of zinc minerals, occupying
the position of zinc in the chalcophanite mineral crystal structure. The results of orientation studies
showed that black zinc oxide ore is particularly difficult to enrich. Black zinc oxide ore is particularly
difficult to be processed by traditional separation methods.

Brown zinc oxide ore: zinc minerals are mostly calamine [Zn,Si,O,(OH),(H,0)]. Besides, this ore
contains a lot of clay mineral and rock. Based on results of researching of separation methods, it can be
said that brown zinc oxide ore is relatively easy for separation. Using a combination of methods
including gravity separation (washing, shaking, classification and multi-gravity separation), the
magnetization process by heating, wet magnetic separation with low field intensity (600 - 1200 gauss),
the recovery yields reached: 79,94% with fine zinc ore (zinc content of 25,35%; TFe content of 7,09%;
lead content of 1,18%) and 64,68% with fine iron ore (TFe content of 62,86%; zinc content of 2,30%;
lead content of 0,283%).

Recommendations:

1. In industrial production, with zinc concentrate products of type 1, zinc content should be in the
range of 20.0 - 22.0% (by the weight) not only for increasing the yield of zinc recovery, but also
for avoiding resource loss and still meeting the requirements of quality for production.

2. With the black zinc oxide ore, it is necessary to study comprehensively the technology, in which
traditional mechanical enrichment methods such as gravity separation, magnetization heating
process and magnetic separation or flotation combined with the chemical separation methods
(hydrometallurgy) as well as separation methods by temperature to find the most suitable and
economical technology, recovering maximum useful mineral resources.

3. It is necessary to study at semi-industrial scale, in order to assess the stability and calculate
economic efficiency with the suggested milling technology layout.
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Tém tit

Mo Cho Pién 1a mé quang da kim, quing chu yéu ton tai & hai dang 1a sulfua kém va oxyt kém. Trong
dang quang oxyt lai chia ra 1am hai loai l1a quang oxyt kém mau néu dat va quing oxyt k&ém mau den.

Ca hai loai quang oxyt c6 cac dédc diém chung nhu da bi phong hoa kha manh, cap hat min chiém ty 1&
rat 16n. Ham luong sat cao va ham luong k&m thap. Cac khoang sit chu yéu 12 khong tir tinh. Cac khoang
vat quang va phi quing cuing dat da xam tan trong nhau tir min dén rat min.

Quing oxyt mau nau dat: Khoang k&m chu yeu 1a calamin, ngoai ra trong mau tf)n tai rat nhiéu cac
khodng sét cung dat da. Pay 1a loai quang twong ddi dé tuyén. Vi cac phuong phap tuyén trong luc, nung
tur hoa va tuyen tir w6t dat dwoc két qua: Quing tinh kém ham luong 25,35% Zn véi mire thue thu 79,94%
va quing tinh sat ham lugng 62,86% TFe voi mic thuc thu 64,68%.
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Quéng oxyt kém mau den: Cac khoang c6 ich va khong c6 ich rat da dang, phre tap va chung c6 quan
h¢ cong sinh chat ché voi nhau. Khoang kém chu yéu la chalcophanit. Nguyén td mangan gan nhu khong
ton tai ¢ khodng vét doc 1ap, ma nd tn tai trong thanh phan cia khoang vat kém, chlem vi tri cua kém
trong cau trac tinh thé khoang vat chalcophanit. Day la loai quéng ddc biét kho tuyén va s& 1a bat kha
tuyén néu chi 4p dung cic phuong phap tuyén co hoc truyén thong.

Tur khéa: Mo Cho Dién; quang da kim; quang tinh thd; quang tinh; quéang thai; sang quay danh toi;
tuyén da trong lyc; nung tr hda; tuyén tur udt.

1. Mé dau

Ving mé Cho Dién 1a mé quing da kim voi bon nguyén t6 6 ich chinh 1a k&m, chi, sit va
mangan, ngoai ra tiy timg than quang con mot s6 nguyén t6 c6 ich khac nhu thiéc, vang, dong,...
Quing chi yéu ton tai & hai dang 1a sulfua k&m va oxyt kém, trong dang quing oxyt lai chia ra
lam hai loai 14 quing oxyt kém mau nau dét va quing oxyt kém mau den. Quing oxyt mau niu
dat dé tuyén hon, con quing oxyt mau den thudc dang dic biét kho tuyén.

Ca hai loai quang oxyt c6 cac déc diém chung 14 da bi phong hoa kha manh; déc biét la quang
oxyt kém mau néu dat cap hat min chiém ty 18 kha 16n. Céac khoang sat chu yéu 1a khong co tir
tinh va tir tinh rat yéu. Cac khoang vat quing va phi quing cing dat da xam tan trong nhau tir
min dén rit min.

Véi loai quing oxyt mau den c¢6 ham luong sat rat cao, ham luong kém rat thap va ca hai
nguyén tb sat, kém phéan bb khong c6 quy luat. Cac khoang kém co trong mau rat da dang va
phic tap, chu yéu la chalcophanit va mét lugng nho la cac khoang calamin, smitsonit, zincit,
hydrozincit. Nguyén t6 mangan gan nhu khong ton tai & khoang vat dgc lap, ma no ton tai trong
thanh phan cua khoang vat kém, chiém vi tri ctia kém trong cau tric tinh thé khoang vat
chalcophanit va ham lugng mangan gap ba lan ham luong kém. Néu phan loai khoang vt theo
ham Iugng c6 ich thi khoang vat chalcophanit 1a khoang vat mangan va mau den cua quing la
mau dac trung cta khoang vat mangan.

Véi loai quing oxyt mau nau dat c6 ham luong sit twong ddi cao va phan bd khong co quy
luat, ham luong kém thip va phan bé ty 1¢ thuan vai kich thude cac cap hat. C6 ba loai khoang
kém ton tai trong quing, chu yéu la calamin cing mot luong nhé 1a smitsonit va chalcophanit.
Khac voi loai quing mau den, thi trong loai quing mau nau dét ton tai rat nhiéu cac khoang sét
cung dat d4; mau nau dat cta quing la mau dic trung cia cac khoang sét va dat da.

Trr lvgng quang sulfua k&m ngay cang can kiét, cong nghiép khai thac va ché bién quang
sulfua kém Viét Nam dang budce vao giai doan cudi. Dang quing oxyt k&m ham lugng k&m thip
trir luong con rat 1on, hién nay Cong ty C6 phan Kim loai mau Thai Nguyén chi khai thac chon
loc va ché bién loai quang oxyt kém mau nau dat véi ham lugng kém cao va ham luong sat thap.

Nam 2017 Vién Cong ngh¢ xa hiém phéi hop voi Cong ty C6 phan Kim loai mau Thai
Nguyén nghién ctru lam giau d6i twgng quing nay véi dé tai “Nghién ciru phuong phap tuyen tur
dé thu tinh quing cong nghiép tir quing k&m ham luong thip tai moé Cho Dién, huyén Chg Don,
tinh Bac Kan”. Viéc nghién ctru c6ng nghé lam giau quéng oxyt kém ham luong kém thap va
gidu st co ¥ nghia quan trong, s& chu dong nguon nguyén liéu dau vao cho Cong ty vé lau dai,
dua ra dugc cong nghé thu hoi cac nguyén té c6 ich dugc hiéu qua, tan thu t6i da, sir dung tong
hop va hop 1y ngudn tai nguyén c6 ich.

2. Két qua nghién ctru thanh phan vit chat
2.1. Mdu cong nghé quang oxyt kém mau den
2.1.1. Két qua phan tich khodng vt



Qua két qua nghién ciru cac phuong phap phan tich ronghen (Bang 1), khoang tudng va trong
sa d¢ tai c6 nhiing nhan xét sau:

> Cac khoang sit ton tai chu yéu ¢ dang khong c6 tir tinh 1a gotit va mot luong nho cé tir tinh
yeu la hematit;

> Cac khoang k&m c6 trong miu rat da dang va phiic tap nhu chalcophanit, calamin,
smitsonit, zincit, hydrozincit. Ching dugc thanh tao c6 quan hé cdng sinh chat ché va xen lan,
xam tan trong cac khoang tap cung dat da tr min dén rat min (0,2 mm dén 0,05 mm);

> Mangan hau nhu chi ton tai trong khoang vat chalcophanit [ZnMn3;O7(H,0)s], n6 tham gia
va chiém vi tri cua kém trong cau truc tinh thé khoang vat chalcophanit voi ham lugng gap ba
lan ham Iuwgng kém;

> Tinh so b thi chalcophanit chiém sb luong 16n nhét, khoang 70 % dén 85 % trong tong s6
cac khoang vat chira kém. Trong khoang vét sach chalcophanit thi ham luong kém dat cao nhat
14 15,36 % Zn va ham lugng mangan la 45,39 % Mn. Nhu vay néu chi ap dung cac phuong phap
lam giau co hoc truyén thdng thi ham luong ké&m trong quing tinh cudi cing kho c6 thé cao hon
17,0 % Zn. Néu phan loai khoang vat theo ham lugng c6 ich thi khoang vat chalcophanit phai 1a
khoang vat mangan va mau den cua quang la mau dac trung cua khodng vat mangan.

> Mangan 14 kim loai den, vi vdy néu ap dung phuong phép nung tur hoa, thi chalcophanit
cung tr¢ thanh khoang vét co tr tinh. Sau d6 ap dung phuong phap tuyén tur thi hiéu qua phén
tuyén va chat lugng cac san pham quéng tinh cling khong cao.

Bang 1. Két qua phan tich ronghen hai mau quing oxyt kém

Khodng ham lugng (~%)
TT Thanh phan khoang vat Quang oxyt | Quédng oxyt kém
kém mau den mau nau dat
1 Chalcophanit - ZnMn3;07(H,0); 16+18 2+4
2 | Hemimorphit (Calamin) -Zn4Si,07(OH),(H,0) 6+8 17+19
3 | Smithsonit - ZnCO; it 5+7
4 | Gotit - Fe;05.H,O 34+36 31+33
5 Hematit - Fe, O3 14+16 4+6
6 Thach anh - SiO, 4+6 -
7 Felspat - Ky sNag sAlSi3Og 4+6 R
8 | Hlit - KAI,[AISi30,0](OH), 9+11 19+21
9 Clorit - Mg2A13 [AISI3010](OH)8 - 4+6
10 Talc - Mg3[Si4010](OH)2 - <1
11 | Gipxit - AI(OH); - 1+3
12 Amphlbol - (Mg, Fe).[Si4011]g.(OH)3 - <I
13 | Canxit - CaCO; - <1
14 | V6 dinh hinh Cé -

2.1.2. Két qua phan tich héa hoc da nguyén t6

Két qua phén tich hoa da nguyén t6 hai mau qudng oxyt kém dugc cho trong Bang 2. Ket qua
phén tich hoa cho thdy cac nguyén t6 c6 ich bao gom sit, mangan, k&m va chi. Ham lugng sat va
mangan rat cao, ham luong k&m va chi thip, con cac nguyén t6 khac khong dang ké.

Bang 2. Két qua phan tich hoa da nguyén t6 hai mau quing oxyt kém

TT 1 2 | 3] 4] 5] 6 | 7| 8 ] 9 | 10]

4



Chi ti€u phan

tich 7n TFe Mn Cu Pb CaO | ALO; | SiO, S P

Quéang oxyt kém

mau den. % 5,43 | 35,30 | 14,08 | 0,097 | 3,59 | 0,48 | 2,07 | 4,34 | 0,16 | 0,033
, /0

Quang oxyt kém

mau nau dit. % 8,01 | 2571 3,32 10,032]0,899 | 0,06 | 815 | 11,50 |<0,01 | 0,038

2.1.3. Két qua phan tich thanh phan dé hat

Phan tich thanh phan d6 hat cho két qua: phan b thu hoach theo cac cap khong cé quy luat;
ham luong k&m va sat phan bd gan nhu déng déu & tat ca cac cap hat; thu hoach cdp hat min -0,2
mm va -0,035 mm trong quing nguyén khai tuong tng chiém 31,10 % va 16,46 %, chiing t6
quing oxyt k&m mau den d bi phong hoa kha nhiéu.

2.1.4. Két qua phan tich tir

Mau quing nguyén khai dua thi nghiém phan tich tir da duoc gia cong xudng -0,2 mm. Thi
nghiém dugc tién hanh trén may phan tich tir éng.

Phan tich tir cho thdy ham luong sit va k&m trong san phim c6 tir va khong tir khong khac
biét nhau nhiéu, két qua nay phu hop véi két qua phan tich khoang vat. Vi cac khoang sat ton tai
chu yéu ¢ dang khong tir tinh va tur tinh yéu la gotit va hematit, mot dlem nita la khoang
chancophanit 13 loai khoang chira rat nhiéu mangan ciing cé tir tinh rat yéu. Néu dung phuong
phap tuyén tir, ké ca quang c6 duge nung tir hoa thi ciing khong hiéu qua.

Tir cac két qua phén tich thanh phan vat chét cho thdy mau quing oxyt kém mau den 12 loai
quang da kim rat phtrc tap va thudc loai dac bi¢t kho tuyen.

2.2. Mdu cong ngh¢ quing oxyt kém mau niu dit

2.2.1. Két qua phan tich khodng vt

Ciing nhu mau | quang oxyt mau den, bang phuong phap phén tich ronghen (Bang 1), khoang
tudng, trong sa mau quing oxyt k&m mau nau dat cho két qua va dé tai cé nhiing nhan xét sau:

> Céc khoang sit ton tai chii yéu ¢ dang khong tir tinh 1a gotit va mot lugng rat nho co tir tinh
yeu la hematit;

» Co ba loai khoang kém ton tai trong mau, nhung chu yéu la calamin Zn4Si,07(OH),(H,0)
cung mot lugng rat nhé 1a smitsonit va chalcophanit. Cling nhu loai quing mau den, chung dugc
thanh tao xen lan va xam tan trong dat da cung cac khoang khac tir min dén rat min (0,2 mm dén
0,05 mm);

> Mot diém khéc biét so véi quang oxyt kém mau den la trong quang oxyt kém mau nau dat

ton tai rat nhleu cac khoang sét cung dat d4, dac diém nay cho thay day 1a dbi tugng qudng tuong
dbi d& tuyén va va mau nau dat ctia quing la mau dic trung ciia cac khoang sét va dat da.

2.2.2. Két qua phan tich héa hoc da nguyén t6

Két qua phén tich héa da nguyén t6 duoc cho trong Béng 2. Ket qua phan tich hoa cho thay
céc nguyén t6 c6 ich bao gdm sit, mangan va kém. Ham luong sat twong d6i cao, ham luong
kém va mangan thip, con cac nguyén to khac khong dang ke.

2.2.3. Két qua phan tich thanh phan dé hat

Phén tich thanh phan do hat cho thay (1) Phan b thu hoach theo cac cap khong c6 quy luét;
(2) Ham lugng sat phan bd gan nhu dong deu & tat ca cac cap hat, con ham lugng nguyén t6 kém
phan bd ty 1€ thuan véi kich thudc cac cap hat; (3) Thu hoach cap hat min -0,2 mm va -0,035




mm tuong ung chiém 37,57 % va 24,45 %, ching té quing oxyt kém mau nau d4t da bi phong
hoa rat manh.

2.2.4. Két qua phan tich tir

Mau quing nguyén khai dua thi nghiém phan tich tir da duoc gia cong xudng -0,2 mm. Thi
nghiém duoc tién hanh trén may phan tich tir ong. Phan tich tir cho thidy ham luong sit va kém
trong san phém co tu va khong tr da c6 su khac bi¢t nhau nhiéu, dic biét 1a & néc cuong do tu
truong cao 5.000 gauss. Ly do c6 thé la mau quing nau dat cé rat it khoang chancophanit 1 loai
khoang chtra mangan c6 tur tinh rat yéu. Péi tuong quing mau nau dat nay néu ap dung phuong
phap nung tir hoa va sau d6 1 tuyén tir wdt véi cuong do tir truong thap sé rat hiéu qua.

Tir cac két qua phén tich thanh phan vat chit cho thdy mau qudng oxyt kém mau nau dat 1a
loai quang da kim twong ddi phirc tap nhung thudc loai tuong dbi dé tuyén.

3. Két qua nghién ctru, thi nghiém diéu kién cong nghé tuyen

3.1. Thi nghiém diéu kién trén thiét bi riva, sang quay ddnh toi

V('ri’ ly do ca hai loai quang: da bi phong h(’)g kha mar}h dac biét 1a loai quang mau nau dat.
Cac cap hat min -0,2 mm hodc -0,035 mm chiém ty 1€ rat 16n, twong ng trong hai loai quang
mau den Vé.’ nau dat 1a 31,10 %; 16,46 % va 37,57 %; 2{,45 %; cac khoang qé ich va cac khoang
tap cung dat da xen 1an, xam tan trong nhau min dén rat min tir 0,2 mm dén 0, 05 mm. Vi vay
chon khau dau tién trong so d6 cong nghé 1a phuong phap danh toi, rira va phan cép, nham tach

riéng ré cép hat min nguyén sinh -0,2 mm dé xu ly riéng tranh bi qua nghién. Két qua thi nghiém
diéu kién rira, dénh toi hai mau quing & gia tri t6i wu cho trong Bang 3.

Bang 3. Két qua thi nghiém diéu kién rira, danh toi hai mau quing ¢ gia tri téi wu

Gid tri dat i uu
Céc chi tiéu, yéu t6 hodc diéu kién cong nghé | Don B Quang oxyt
T dat duoc trong nghién ctru, thi nghiém vi tinh 9“‘?‘“% oxyt k&m mau nau
k&m mau den %
dat
1 | Ty 1€ R/L trong tang quay - 1,0/1,2
) Chi phi nudc raa ¢ khau sang quay va sang m/dn 5.5 6.5
rung
3 | Ap lyc nudc rira & sang quay va sang rung at 2,0+2,5
4 | Thoi gian danh toi pht 5,0 | 6,0
T6c d quay cua tang mdy danh toi (bang
5 | khoang 118,0 % toc do quay c6 1¢1 (nc1,i=55 | v/ph 65
v/ph).
6 | Thu hoach ce”ip hat -0,2 mm da tach duoc % 32,23 | 38,69

3.2. Thi nghiém diéu kién trén thiét bi tuyén da trong luc

May tuyén da trong luc (MGS) cua hing Mozley (Anh) 1a thiét bi tuyén hién dai, phu hop voi
dbi tugng quang min va cé ty trong cao ma cac thiét bi trong luc khac tuyén khong cé hiéu qua
nhu ban dai bun, xyclon, vit xoan. Ca hai mau cong ngh¢ duoc rira, danh toi, dép, sang, nghlen
hop 1y xudng -0,2 mm va dugc dua tuyén trén thiét bi da trong luc. Két qua thi nghiém diéu kién
trén may MGS hai mau quing & gia tri tdi uu cho trong trong Bang 4.

Bang 4. Két qua thi nghiém diéu kién trén may MGS hai mau quing & gié tri toi uu

4 2 4t A A A - Y N A A Don .y . L.
Céc chi tiéu, yeu to hodc diéu kién cong nghé dat Gia tri dat t0i uu

TT Vi

dugc trong nghién curu, thi nghiém tinh Quing Quing oxyt
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oxytkém | kém mau néu
mau den dat

1 | Ham luong k&m trong quing dau 5,43 8,01

2 | Ham luong st trong quing dau % 35,30 25,76

3 | Mat do pha ran trong dung dich bun quing dau vao 20,0

4 | Téc @6 quay ciia tang tuyén v/ph 250

5 | Goc nghiéng cia tang tuyén do 3,0

6 | Ty 1€ thyc thu k’ém trong san p%lém nang o >83,0 >91,0

7 | Ty 1€ thuc thu sat trong san pham nang >88,0 >94,0

3.3. Thi nghi¢m diéu ki¢n nung tic héa truyén théng két hop tuyén tiv wot cwong dj tir
truong thap

Quing dua thi nghiém nung tir hoa 1a san pham tong khoang vat ning (quing tinh thd) cua
khau tuyén da trong lyc. Lo nung dung trong thi nghi¢m nung tr hoa 1a loai 16 di¢n tré 1.200 do
Lenton (CHLB buc).

Dé danh gia dugc diéu kién hay ché d6 tdi wu ciia qué trinh nung tir hoa thi can phai két hop
voi khéu tuyén tir w6t cuong do tur truong thap va san pham sau nung dugc dua di phén tich
ronghen d€ nhan biét dugc su chuyén hoa cac khoang sat khong co tir tinh va c6 tir tinh yéu sang
khoang sat c6 tr tinh manh 1a magnetit.

San phém sau nung duoc tach than va dua tuyén tlr uSt voi cuong do tir truong thap 900
gauss. Cac yéu t6, ché do t6i wu chinh anh huong dén chit luong nung va két qua thi nghiém
diéu kién nung tir hoa truyén thng dugc cho trong Bang 5 va Bang 6. Két qua phan tich ronghen
san pham sau nung dugc cho trong Bang 7.

Bang 5. Két qua thi nghiém nung tir h6a hai mau quing & ché do ti uu

L £ , Ty 1€ phoi tron Nhiét do Thoi gian
T Loal quing Chat khu chat khtr, % nung, do nung, phut
1 | Oxyt kém mau den Than hoat 10,0 870 90
2 | Oxyt kém mau nau dat tinh HTV 8,0 730

Bang 6. Két qua thi nghiém diéu kién nung tir hoa truyén thdng hai mau quing & ché do t6i uu

L , 2 Thu Ham luong, % Thuc thu, %
TT | Loai quang San pham hoach, % TFe 7 TFe 7
San phém sau nung 86,82 54,98 9,43 100,00 | 100,00
Oxyt kém Mat khi nung 13,18 0,00 0,00 0,00 0,00
1 mau den | Co tur 65,23 61,72 8,05 84,35 64,11
Khong tur 20,36 34,59 14,05 14,75 34,93
Bun quang cuc min 1,23 34,76 6,37 0,90 0,96
Quang vao 100,00 47,73 8,91 100,00 | 100,00
San phém sau nung 84,27 37,46 15,84 100,00 | 100,00
Oxyt kém Mat khi nung 15,73 0,00 0,00 0,00 0,00
2 mau nau | Co tur 42,83 66,15 6,28 89,74 20,15
dat Khong tur 40,73 7,47 26,09 9,64 79,60
Bun quang cuc min 0,71 27,52 4,76 0,62 0,25
Quaéng vao 100,00 31,57 13,35 100,00 | 100,00
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Bang 7. Két qua phan tich ronghen mau quing tinh trudc va sau khi nung tir hoa

Khoang ham luong, %
TT Thanh phan khoang vat Oxyt kém Oxyt kém
mau den mau nau dat
Chalcophanit - ZnMn3;07.3H,0 7,0+9,0 -
Hemimorphit (Canamin)
Zn4(SiO7r)IEOH)2 4,026,0 16,0=18,0
Quing truge | Smithsonit - ZnCO; 3,0+5,0 14,0+16,0
1 khi nung | Gotit - Fe;03.H,0 31,0+33,0 34,0+36,0
Hematit - Fe,O; 8,0+10,0 12,0+14,0
Lepidocrocit - FeO.OH 1,0+3,0 -
Thach anh - SiO, 6,0+8,0 14,0+16,0
Amphibol - (Mg, Fe).[Si4O;]s.(OH); - <1,0
Smithsonit - ZnCO3 2,0+4,0 -
. Willemit - Zn(SiOy) - 35,0+37,0
Quang sau |y o etit - FesOs 38.0:40,0 | 40,0-42,0
2 khi nung .
Hematit - Fe,O3 6,0+8,0 -
Thach anh - SiO, 1,0+3,0 8,0+10,0
Khoang sét 6,0-8,0 7,0-9,0

Qua két qua thi nghiém diéu kién nung tir hoa roi tuyén tir w6t cuong do tir truong thap co thé
két luan:

> Nung tir hoa quing oxyt k&m mau den cac chi s6 nhiét do va chat khir & ché dé t6i wu cao
hon nhiéu so v6i quing oxyt kém mau nau dat (8700C va 10% than HTV so v6i 730°C va 8,0%
than HTV). Nhu vay c6 thé néi nang luong cho chuyen d6i cac khoang sit trong quéng oxyt kém
mau den cao hon nhiéu quing oxyt kém mau néu dat - Didu nay cang khang dinh quing oxyt
kém mau den thudc loai ddc biét kho tuyén va khé tuyén hon nhidu quing oxyt kém mau nau dat.

» Vi dbi twong quing oxyt kém mau den: S¢ la bt kha tuyen néu chi ding phwong phdap
tuyén trong lwc, nung tir héa va tuyén tir (cdc phieong phdp tuyén co hoc truyén thong).

» Nung tir hoa quang oxyt kém mau nau dat voi cac didu kién yeu t6 toi uu trén két hop
phuong phép tuyén tir udt cuong do tur truong thap dat chit luong rat tot. Lam giau dbi tuong
nay chi can ding cac phuong phép tuyén co hoc truyén thong.

Vi vdy p{ian con lai ciia bdo cdo tdp thé tac gia chi trinh bay cdc nghién civu quang oxyt kém
mau ndu dat.

4. Két qua nghién ctru cong nghé tuyén miu quing oxyt kém mau nau dat

4.1. Co s¢ lwa chon so do cong nghé tuyén va cdc thiét bi tuyén

» Quéng oxyt kém mau néu dat 1a (101 tuong quang da kim tuong dbi phtic tap, xép theo thir
tu giam dan vé ham luong céc nguyén t6 c6 ich 1a sat-kém-mangan. Ham lugng sat cao (25, 71 %
TFe), ham luong k&m va mangan thap (8,01 % Zn; 3,32 % ‘Mn). Cac nguyén t6 khac ton tai
trong rat nhi€u loai khoang vat khac nhau nhung khong dang ké.

> Khoang kém c6 trong mau & ba dang chinh, chiém dai da s6 1a calamin va sb it 1a
smithsonit va so rat it la chalcophanit.



> Céac khoang sit ton tai chi yéu & hai dang khong co tir tinh va tir tinh rat yéu Ia gotit va
luong nho 14 hematit. Bac diém nay thich hop khi ap dung phuong phap nung tr hda két hop
phuong phép tuyén tir u6t voi cudng do tir truong thép.

> Céc khoang sét cung dit da chlem ty 1¢ trong mau quing véi sb luong 16n. Bac diém nay
cho thay day la quing tuong ddi d& tuyén va c6 thé ap dung phuong phéap tuyén trong luc kha tot.

> Céac khoang vat co ich va cac khoang tap cung dt d4 xam tan trong nhau twong dbi min
dén rat min, chi yéu nam trong dai tir 0,2 mm dén 0,05 mm.

» Thu Thu hoach cac cap hat min -0,2 mm, -0,075 mm va -0,035 mm c6 sb luong rit 1on
tuong tng 1a 37,57%, 32,56% va 24,45%, ching t6 rang quing oxyt kém mau ndu dat da bi
phong héa rat manh. Khau diu tién trong cong nghé can ap dung danh toi, rira va phan cip dé
tach riéng cdp hat nguyén sinh -0,2 mm tranh bi qua nghién. Két qua thi nghiém dinh huéng trén
thiét bi sang quay danh toi rat hiéu qua - O cac ché do t6i uu da tach duoc cip -0,2 mm véi thu
hoach > 38,0%.

> Phéan b6 thu hoach theo cac cap hat khong ¢ quy luat. Ham lugng kém phén b ¢o quy
luat, ty 1€ thuén voi kich thude hat. Ham lugng sat phén bd gan nhu dong déu 0 tat ca cac cap
hat. Dic diém nay cho thiy véi nguyén t6 kém co thé 1oi dung cip hat dé phéan tuyén.

» Thi nghi¢m diéu kién trén thiét bi tuyén da trong luc, ban dai bun vai co hat dua tuyén -0,2
mm thi thi€t bi tuyén da trong lyc thé hién tinh uu viét hon han. Vi vay d¢ tai lya chon thiét bi
tuyén da trong luc.

Quing nguyén khai= 1250 mm

Sangd—'_% 0mm +

Bap ham -35,0mm
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Hinh 1: So do cong nghé tuyén quing oxyt kém mau nau dat

> Cac khoang sit va khoang kém déu c6 ty trong cao tur 3,3 dén 5,7, cac khoang tap nhe cung
dat da déu co ty trong nho hon 2,5. Vi vay c6 thé dung phuong phap tuyen trong luc va cy thé 1a
thiét bi da trong luc dé tach thai dai bo phan cac khoang tap nhe cung dat d4 ¢ ngay sau khau
cong nghé rira va danh toi.

> Két qua nung tir hoa dat hiéu qua rat cao, gan nhu tat ca cac khoang sit ¢ tir tinh yéu va rat
yéu chuyén thanh khoéng sat c6 tir tinh manh 14 magnetit. Chat khr ding trong nung tir hoa thich
hop 1a than hoat tinh HTV véi cac diéu kién toi vu nhu: Ty 1¢ phéi tron than 1 8,0 %; Nhiét do
nung la 730 °C; Thoi gian nung 1a 90 phut.

> Két qua thi ~nghiém diéu kién tuyén tir quing sau nung da két luan: Chi c6 thé ap dung
phuong phap tuyén tir ut véi cuong do tir truong thap cho ddi twgng quing sau nung, tiiy ting
khau cong nghé cudng do tir truong tir 600 dén 1.200 gauss.

» Quang trung gian tong hop ctia cac khau tuyén tir hogc tuyén da trong luc can dugc gop
chung va nghién udt xudéng c& hat -0, 1 mm nham pha v& tiép cac ket hach min hon, quing sau
nghién dua tré lai khau cong nghé tuyén trudc nham tan thu kém va sat.

Tir nhitng ddc diém vé thanh phan vat chit quing, nhiing luan giai va két qua thi nghiém diéu
kién cac phuong phap tuyén cung voi ndi dung cling nhu myc tiéu nghién ctru - Dé tai nghién
ctru két hop cac phuong phap tuyén, lua chon cac thiét bi tuyen da dé xuat tuyén thi nghiém va
da lya chon dugc so d6 cong nghé tuyén phu hop nhit véi mau quing oxyt kdm mau nau dét
duoc gioi thi¢u trén Hinh 1.

4.2. Két qud nghién cieu cong nghé tuyén

Pé tai da tuyén thi nghiém mau quang oxyt kém mau néu dat theo so d6 cong nghé Hinh 1 &
quy mo phong thi nghi€ém mo rong, két qua thi nghiém dugc cho trong Bang 8.

’Ké't qué phén tich hoa da nguyén té cac san pham quing tinh va quing thai cho trong Bang 9.
K&t qué phan tich ronghen mau quang tinh kém va quang tinh sat cho trong Bang 10.

Bang 8. Két qua thi nghiém mau quing oxyt k&m mau nau dat theo so 6 Hinh 1

) ) Thu Ham lugng, % Thyc thu, %
TT Khau tuyén va san pham hoach,
o Zn TFe Zn TFe
1 | Sang quay rira, danh toi va phéan cap rugt xodn
1.1 | Cap +0,20 mm 53,79 11,70 25,02 78,54 52,35
1.2 | Cap -0,20 mm 46,21 3,72 26,51 21,46 47,65
Quang vao 100,00 8,01 25,71 100,00 | 100,00

2 | Tuyén da trong luc 1
Téng khoang vt nang 1 (Quing

2.1 finh tho) 64,04 11,12 29,85 88,90 74,35
2.2 | Tong khoang vat nhe 1 (thai 1) 35,96 2,47 18,34 11,10 25,65
Quang vao 100,00 8,01 25,71 100,00 | 100,00
3 | Nung tir hoa
3.1 | San phém sau nung 55,29 12,87 34,58 88,90 74,36
3.2 | Mét khi nung 8,75 0,00 0,00 0,00 0,00
Quang vao 64,04 11,12 29,85 88,90 74,35
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4 | T uyén da trong lyc 2
4.1 Téng khoang vét nang 2 62,56 13,27 33,81 103,66 82,26
4.2 Téng khoang véat nhe 2 (thai 2) 3,58 3,10 19,50 1,39 2,72
Quéng vao 66,14 12,72 33,03 105,04 | 84,98
5 | Tuyén tir wét chinh 900 gaus
5.1 | San pham co tir 27,94 2,70 61,13 9,40 66,44
5.2 | San pham khong tir 34,62 21,81 11,75 94,25 15,82
Quéng vao 62,56 13,27 33,81 103,66 | 82,26
6 | Tuyén tir vét 1.200 gaus
6.1 | Quang tinh kém QTK-1 25,26 25,35 7,09 79,94 6,96
6.2 | Trung gian 1 9,36 12,25 24,33 14,31 8,86
Quang vao 34,62 21,81 11,75 94,25 15,82
7 | Tuyén tir wét tinh 600 gaus
7.1 | Quing tinh sat QTS-1 26,45 2,30 62,86 7,58 64,68
7.2 | Trung gian 2 1,49 9,80 30,47 1,82 1,77
Quéng vao 27,94 2,70 61,13 9,40 66,44
8 %“5ng thai tong hop (thai I +thai | - 5 54 | 553 | 1344 | 1248 | 2836
Quang nguyén khai 100,00 8,01 25,71 100,00 | 100,00
Bang 9. Két qua phan tich hoa da nguyén tb cac san phadm quing tinh, quing thai
71 | Chiveuphimden | Culng i | Gufng i e | Gun it g
1 Zn 25,35 2,30 3,35
2 TFe 7,09 62,86 19,09
3 Pb 1,18 0,283 0,383
4 Mn 2,34 2,57 0,548
5 Cu 0,059 - -
6 CaO 1,26 0,158 -
7 SiO, 36,64 2,48 -
8 AlLOs 4,79 0,57 -
9 S <0,01 <0,01 <0,01
10 P 0,028 0,002 0,017
11 As - - <0,01
12 Hg - - <0,05

Bang 10. Két qua phan tich ronghen mau quing tinh QTS-1, QTK-1
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TT Ky hiéu mau Thanh phﬁn khoang vat Khoang ham luong, %

Oxyt kém - ZnO 24,0+26,0
Willemit - Zn,(SiO4) 11,0+13,0

Franklinit - (Zn,Mn)Fe,04 1,0+3,0

) Quing tinh kém Hematit - Fe,O; 6,0+8,0
QTK-1 Thach anh - SiO, 20,0+22,0
I1lit - Kal,[AlSi;0s].(OH), 18,0+20,0

Canxit - CaCOs 2,0+4,0

Cristobalit (SiO,) + Ramsdelit (MnO,) 4,0+6,0
) Quing tinh sit Magnetit - Fe;O4 75,0+77,0
QTS-1 Hematit - Fe,0; 9,0+11,0

5. Két luan, két qua va kién nghi
5.1. Két luan va két qua

> Quing oxyt kém mé Cho Dién c6 hai loai 1a quing oxyt kém mau nau dat va quing oxyt
k&m mau den. Hai loai quing nay vé co ban c6 thanh phan vat chat rat khac biét nhau.

> Ddi tugng quing oxyt kém mau den - Vi cac két qua nghién ctru thanh phan vat chét, két
qua nghién ctru dinh hudng va nghién ctru di€u kién cac phuong phap tuyén cung muc ti€u, ndi
dung nghién ctru cua de tai da cho thay:

- Quang oxyt kém mau den phurc tap cling nhu kho tuyén hon rat nhiéu mau quing oxyt
k&ém mau nau dat va thudc loai dic biét kho tuyén.

- S& bét kha tuyén néu chi dung cac phuong phap tuyén co hoc truyén thdng nhu tuyén
trong luc, nung tir hoa va tuyén tur.

> Déi twong quang oxyt kém mau nau dat 1a loai quéng tuong d6i dé tuyén va so dd cong
ngh¢ phoi hop cac phuong phéap tuyén phu hop nhat dugc gidi thi€u trén Hinh 1.

) > V&i mau qudng oxyt kém ham lugng thép mau niu dat mo Cho Dién, huyén Chg Dén, tinh
Bac Kan khi tuyén theo so d6 cong ngh¢ Hinh 1 da dat duoc cac loai quang tinh c6 chat lugng
nhu sau:

- Quang tinh k&€m va&i ham lugng Bz, = 25,35% Zn; Bre =7,09% TFe; Bpy, = 1,18% Pb;
muc thuc thu kém gz, = 79,94%.

- Quefmg tinh sit v6i ham lugng Pre = 62,86% TFe; Bzy = 2,30% Zn; Bp, = 0,283% Pb;
murc thuc thu sat gp. = 64,68%.

5.2. Kién nghi

> Thuc té san xuat véi ning suat 16n, san pham quing tinh kém loai 1 ham lugng kém nén
lay trong khoang 20,0 - 22,0% Zn, nham tang ty 1¢ thyc thu kém tranh t6n that tai nguyén ma van
dap mg yéu cau chét luong trong san xuét.

> Véi d6i tuong quang oxyt kém mau den can duoc nghién ctru day du cong nghé phoi hop
cac phuong phap tuyén lam giau co hoc truyén thong nhu tuyén trong lyc, nung tir hoa va tuyen
tur hodc tuyen ndi voi cac phuong phap hoa tuyen (thuy luyén) cing nhu phuong phap hoa tuyen
(nhiét do) nham tim ra dugc cong nghé tuyén phit hop nhét, kinh té nhét, tan thu t6i da ngudn tai
nguyén c6 ich.
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> Can nghién ctru quy mo ban cong nghiép, nham danh gia tinh on dinh va tinh toan hiéu qua
kinh t€ v&i so do cong nghé tuyén da dé xuat.
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