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Nha may ché bién quéng déng thudc Céng ty Cé phén Khoang san T4y Béc da di vao hoat déng sén
xuét ra déng kim loai tir quéng déng sunfua va quéng déng oxit. Quang déng sunfua sau qua trinh tuyén
da thu dwoc quéng tinh déng dat ham luong = 20% cép cho khau ché bién tiép theo. Quédng déng oxit
c6 ham lwong dong tir 1-3% tién hanh nghién min va dwa truc tiép vao thdy luyén dé san xuét ra dong
kim loai, qua trinh nay doi héi tiéu hao hda chét (thudc chiét) rat I&n, nén hiéu qua kinh t& chua cao. Vién
Khoa hoc va Céng nghé M@ - Luyén kim da nghién ciru dwa ra quy trinh cdng nghé tuyén hop ly dbi voi
quang dong oxit Son La, gidi quyét nhivng khé khan va hoan thién cong nghé tai Nha may, nang cao hiéu
quakinh té ddng thoi gidm thiéu 6 nhiém moéi trudng. Pay la két qua nghién ciru cda dwan SXTN méa sé
CNKK.013.19 do Vién Khoa hoc Vat liéu chd tri thuc hién duoc tai tro béi B6 Céng Thuong.

Tw khéa: tuyén quédng dong oxit; hoan thién céng nghé; tuyén nbi; tuyén tu.

1. DAT VAN DPE

Theo théng ké, Viét Nam cé khoang 1.874.380
tAn Cu kim loai, trong do trlr lwong khai thac la
441.000 tan, tri» lwong tai nguyén khodng 983.843
tAn va tai nguyén dy bao la 449.537 tan dong [1].

Khoang san déng & nudc ta phan bd & nhiéu
noi, song cac mo cé quy mod cdng nghiép tap trung
cht yéu & vung Tay Béc, cac vung khac chi ¢
nhitng mé va diém quéng don I&, c6 quy mé nhd
va it c6 gia tri kinh t& [1].

Cong ty C4 phan Khoang san Tay Bac la don vi
dwoc Nha nwdc cap phép khai thac vaché bién hai
mé déng Sao Tua va Song Pe, 1a don vi duy nhat
cla Son La da dau tw ché bién sau khoang san
quang déng dén san pham déng kim loai. M6 déng
Song Pe, huyén Bac Yén, tinh Son La c6 trir lwong
va tai nguyén quiang déng duwoc xac dinh 14 62.597
tAn quang, twong &ng 1.096,80 tAn déng kim loai,
ham lwong quéng ddng oxit dao dong tv 1-3% Cu,
quang sunfua c6 ham lwong tr 0,8-5% Cu, trung
binh khoang 1-2% Cu

+) Coéng nghé tuyén quéng sunfua

Coéng nghé tuyén quang déng sunfua tai Cong
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ty C6 phan Khoang San Tay Bac dwoc mo ta nhw
sau: Quang dau sau khi dap-sang dwoc dwa vao
may nghién bi, san phdm sau may nghién bi dwoc
cp vao thiét bi phan cap rudt xoan. Bun tran phan
cap rudt xoan cé dod hat dén 85% cap -0,074 mm
dwoc dwa vao khau tuyén ndi déng, cap hat thod
+0,074mm duoc cap lai may nghién bi d& nghién
lai. So' d6 tuyén néi gdbm 01 khau tuyén chinh, 03
khau tuyén tinh va 02 khau tuyén vét. San pham
quéng tinh ddng nhan dwoc cé ham lwong >20%
Cu véi thue thu déng twong (ng la 85-90%.

+) Céng nghé ché bién quing dong oxit

Cac cong trinh nghién ctru coéng nghé tuyén
quéng déng & Viét Nam chu yéu tap trung vao dbi
twong quang dong sunfua. Quéng oxit déng cla
Viét Nam chiém ty trong khong 1&n va quy mé cac
co s& ché bién thwong rat nhd. Cong nghé tuyén
quing ddng oxit chwa dwgc nghién ciu sau va
chwa cé phuwong an tuyén hiéu qua [3;4].

Péi véi quang déng oxit tai Cong ty C6 phan
Khoang San Tay Bac cé ham lwong 1-3% Cu,
khong qua khau tuyén dé loai bé dat da tap ma
dworc dung truc tiép theo cdng nghé thiy luyén nhw
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so dd Hinh H.1: Quang déng oxit — nghién min
dén 50um — hoa tach trong dung dich axit sunfuric
thu dwoc dich sunfat ddng ham lwong 3- 6g Cu/
lit — chiét lam sach va nang cao ham lwgng Cu
lén 18-20g/lit — dién phan ra déng tAm véi cong
suat khoang 1 tAn/ngay dém. Do quéng déng oxit
khong duoc lam giau qua qua trinh tuyén dan dén
quy trinh thay luyén quéng déng oxit ddi hai chi phi
hoéa chét (thubc chiét) ratIén, nén hiéu qua kinh té
chwa cao.

Tl cac van dé néu trén, Vién Khoa hoc va Cong
nghé Moé-Luyén kim da phéi hop v&i Vién Khoahoc
Vatliéu thyc hién nhiém vu Nghién ciru phat trién
va hoan thién céng nghé tuyén quang déng oxit
Son La cta Céng ty C6 phan Khodng san Tay
Bac thudoc Dy an san xuét thir nghiém cap Nha
nuoc: “Hoan thién céng nghé, thiét bj thay luyén
va ap dung dé ché bién sadu khoang sén déng khu
vuwre Son La, Viét Nam” v&éi muc tiéu xay dwng quy
trinh cong nghé tuyén hop ly quang ddng oxit Son
La dé thu dwoc san phdm quang tinh ddng dat ham
lwong >20% Cu, thwe thu ddng 250% cép cho khau
ché bién tiép theo [7].

N X . Nghién min Hoa tach béng
Quang dongoxit n 50um axit HpSO 4
Dungdich sunfat AP R Dung dich
di”)nggth'wcép 15, ————— Chiét tuan hoan swnfat déng so
20g Cufit cap 3-6g Cullit

bién phan

Ddng dién phan
thuong phédm

H.1. So d6 cdng nghé khai thac quang titan-zircon mé Sao Mai
thanh kim loai déng dién phan

H.2. Nha may ché bién quiang dong thudc Cong ty (5 phan
Khoang san Tay Bac.

2. NOI DUNG NGHIEN cUrU

Cac ndi dung nghién ctu chinh cta dé tai nhw
sau:

- Nghién ctu thanh phan vat chdt mau cong
nghé

- Nghién ctru xac 1ap céc diéu kién, ché doé cong
nghé tuyén hop ly dbi véi mau quang ddng oxit
trong phong thi nghiém.

- Nghién ctru cac yéu td anh hwéng cia cuong
do tir trdrng dén qua trinh tuyén thu héi ddng trong
phan dudi tuyén néi.

- Nghién ctu lwa chon va ap dung moét sb gidi
phap cong nghé phu hop nhdm nang hiéu qua cua
quy trinh tuyén quang ddng oxit trong phong thi
nghiém

- Nghién ctru xac 1ap so d6 tuyén ndi vong kin
véi dbi twong quing déng oxit trong phong thi
nghiém.

- Nghién clru cdng nghé tuyén quy md pilot.

3. KET QUA VA THAO LUAN

M&u nghién ciru céng nghé tuyén quing déng
oxit mé déng Ban Ngam, x& Song Pe, huyén Bac
Yén, tinh Son La do Vién Khoa hoc Vat liéu - Vién
Han ldm Khoa hoc va Céng nghé Viét Nam cung
cAp. Mau nghién ctru cé khdi lwgng 3.000 kg, bang
méat thwéng nhan thdy mau c6 mau nau, vang dat,
bi phong hoa Ién cap hat min nhiéu, d6 4m 9,34%.
Mau dwoc tron chia, gia cong dé 1ay duwoc cac mau
phan tich khoang twéng, thach hoc, mau phan tich
ronghen, phan tich héa, mau phan tich thanh phan
dé hat va cac mau thi nghiém. Cac mau duwoc gl di
phan tich dé xac dinh thanh phan khoang vat, ham
lwong cac khoang vat c6 ich, cé hai trong mau va
trién khai cac thi nghiém diéu kién.

3.1. Két qua nghién ctru thanh phan vat chat
mau

- K&t qua phan tich thanh phan héa hoc mau
quang nguyén khai cho thay, ham lwong déng tir
1,73 -1,85% Cu; cac thanh phan khac bao gom:
Si0,=74,66%; >Fe =4,72%, S = 0,10%. Ngoaira,
cac nguyén t6 vang, bac trong mau cé ham lwong
thap lan lwot 14 0,2 g/t Auva 6,3 g/t Ag.

- Két qua phan tich thanh phan khoang vat mau
quing nguyén khai, cac khoang vat chra déng
bao gdbm: malachit 2%, chalcopyrit <1%, cuprit
<1%, tetrahedrit <1%. Cac thanh phan khoang vat
khac bao gém: thach anh 72%, mica 18%, felspat

CONG NGHIEP MO, SO 2 - 2021 el



% TUYEN VA CHE BIEN KHOANG SAN

NGHIEN ClrU VA TRAO DO

2%, chlorit 2%, calcit 1%, dolomit 1%, goethit 1%,
hematit <1%.

- K&t qua phan tich thanh phan dé hat cho thay
murc thu hoach cé xu hwéng gidm dan; ham luvong
déng phan bé & cac cap hat tdng dan theo huéng
gidm dan do hat; ham lwong déng trong cap hat
min (-0,074 mm) giau hon trong cép hat thé. Phan
bd déng trong cép hat -0,045 mm l1a 21,61% (xem
Hinh H.3).
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H.3. Do thi bi€u dién thanh phan dé hat mau nghién citu.

3.2. Két qua nghién ctru xac lap cac ché do
céng nghé tuyén

Téng hop két qué nghién clru xac 1ap ché do
cong nghé tuyén quang ddng oxit khu vwc Son La
dwoc trinh bay nhw Bang 1.
Bang 1. Tong hop két qua nghién aiuxaclap ché dd cdngnghétuyén

:; éé: m (Ché d6 congnghé tuyén n::;té:ujiu
1 Ché do min nghién
- Do min nghién ti uu ~90% -0,074 mm
2 Nong dd bun tuyén
- TjlRL 25%
3 (hédo thudc diéu chinh moi trucng
- ChiphiNayo, 1000 g/t
- Maitrudngtuyén pH 8,5
4 (hé do thudc sunfua hda bé mat
- ChiphiNa,s 1500 g/t
- Chiphi (NH,),50, 5009/t
- 5  (Chédo thudc taphap
= o e Sodium isoamyl
"é - (hing loaithudctap hgp antat (SIAX)
£ - ChiphiSIAX 3009/t
S 6 Chédo thuc diéu chinh bot
S |0 [chi phidauthong 100g/t
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7 Xacdinh s6 lan tuyén tinh, tuyén vét

- S0 lan tuyéntinh 2
S0 lan tuyén vét 1
g 1 CiphiNas 7009/t
& 2 Chiphi(NH,).0, 150 g/t
=
- . .
:é 3 Chi phiSIAX 100 g/t
£ 4 (hiphidauthdng 100 g/t
1 Khéutuyéntinh1
- Chi phiNa 0, 100 g/t
€ - MoitrudngtuyénpH 9
-«.;,‘ 2 Khautuyéntinh2
S - ChiphiNa o, 7509/t
= - Moitrudng tuyén pH 9
= 1 Nong do cp liéu
g - Tem 15%
:é 2 (uong do turtrudng tuyén tir
£ - (udngdo tirtruongH 12000 Gauss

3.3. Két qua thi nghiém tuyén néi so dé vong kin

Nhém tac gid da xay dwng 02 so db thi nghiém
tuyén ndi vong kin. So' d6 tuyén vong kin 1- wu
tién ham lwong quang tinh déng, st dung phwong
phap tuyén ndi dé thu dwoc sdn pham quang tinh
ddng c6 mirc thu hoach 5,01%, ham lugng déng la
22,90% Cu, thuc thu dat 66,28% Cu. So' dd tuyén
vong kin 2- wu tién thye thu quang tinh ddng, st
dung phuong phap tuyén ndi két hop tuyén tir dé
thu dwg'c s&n phdm quéang tinh déng cé muc thu
hoach 6,40%, ham lwgng déng 1a 20,38% Cu, thuwc
thu dat 75,35% Cu.

Bang 2. Két quathi nghiémso do vongkin 1

e o Thuhoach, Hamluong Thucthu
TT  Tén san pham % : Cu,"/t; 9 C.u,%
1 Quang tinh dong 5,01 22,90 66,28
2 Thai 94,9 0,61 33,72
Quang cap 100,00 1,73 100,00

Bang 3. Két quathi nghiém so do vong kin 2

TT  Ténsanpham Thu ': /:ad" Ha':ul;;)mg Th:;‘;? ‘
1 Quang tinh dong 6,40 20,38 75,35
2 Thai 93,60 0,46 24,65
Quéng cp 100,00 173 100,00
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So d6 thi nghiém tuyén vong kin 2 (Hinh H.5)
duoc dé xuét dé tinh toan, 1&p dat va chay thi
nghiém mau I&n trén day chuyén pilot.

3.4. Két qua thi nghiém tuyén trén day chuyén
quy moé pilot

Nhém nghién clru da tién hanh tinh toan, lap

ddng c6 mrc thu hoach 6,28%, ham lwong déng
dat 20,23% Cu, thyc thu déng trong san pham
quang tinh la 72,55%. Quang thai c6 ham lwong
déng 1a 0,51%.

Bang 4. Két quathi nghiém trén dy chuyén pilot

dit, chay thiv va hiéu chinh khong tai, co tai trén  T1  Tensinpham ™ ';/”‘h' "a':u'f;‘-’“g "‘C-‘:I‘:/"“
~ PN 2 a o X 0 170 , 70
day chuyén tuyén quy md pilot nang suat 120 kg/h. o
Sau khi day chuy&n chay &n dinh, tién hanh 14y | Quangtinhdong 6,28 20,3 72,55
mau danh gid cac chi tiéu cong nghé tuyén. K&t 2 Thai 9,72 051 27,45
qua thi nghiém tuyén trén day chuyén quy mé pilot Quing cép 100,00 175 100,00
duoc trinh bay tai Bang 4: s&n phdm quang tinh
Mau nghién ctru
Nghién
Na.S: 1500 g/
(NI 14)>S0.: 500 g/t:
SIAX: 300 g/t;
Déu théng: 100 g/t.
Tuyén chinh Cu NazS- 700 git:
(NI 14)280.,: 150 g/1:
Na:C0: 1.000 g PH=85 l SIAX. 100 g
v Dau thang: 30 g/l
Tuyén tinh 1 Tuyén vét
NezCOu: 750 gt l pH=5 | ‘ pH=85
Tuyén tinh 2 Trgian1 Bet vet
pH=9
LN N Tuyén tiv
Tr gian 2
H=12.000 Gauss

Bot tuyén tinh 2

!

Quiing tinh déng

San pham c6 I

Quang thai

H.5. So d6 cong nghé dé xuat tuyén quang dong oxit khu wiicSon La.

4. KET LUAN

Qua trinh nghién clru phat trién va hoan thién
c6éng nghé tuyén quang ddng oxit Son La clia Cong
ty C6 phan khoang san Tay B&c da dat nhirng két
qua ndi bat nhw sau:

- P4 xac dinh thanh phan vat chat mau quang
déng oxit Son La, t» d6 dinh hudng coéng nghé
tuyén.

- Da x&c lap cac diéu kién, ché dd coéng nghé
tuyén t&i wu dbi véi mau quing ddng oxit Son La
la tuyén ndi két hop v&i tuyén tir & cwong do tr
treong 12000 Gauss.

') CONG NGHIEP MO, SO 2 - 2021

- O’ quy m6 phong thi nghiém da xay dwng duoc
so dd céng nghé tuyén hop ly déi véi mau quang
déng oxit Son La. Két qua thu duoc tir so dd 1a san
pham quéng tinh ddng cé ham lwong dat 20,38%
Cu, thwc thu déng twong tng dat 75,35%. Quéng
thai co ham luvong la 0,46% Cu.

- Da tinh toan, lap dat va chay khong tai, c6 tai
trén day chuyén thi nghiém quy mé pilot v&i nang
suat 120 kg/h thu dwoc san pham quéng tinh déng
c6 mirc thu hoach 6,28%, ham lwong déng dat
20,23% Cu, thuc thu ddng trong sé&n phdm quang
tinh & 72,55%, quang thai c6 ham lwong dong la
0,51%.04
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RESEARCH ON PERFECTION AND DEVELOPMENT
OF THE PROCESSING TECHNOLOGY OF SON LA COPPER OXIDE ORE
FROM TAY BAC MINERAL JOINT STOCK COMPANY

ABSTRACT

Copper ore processing plant of Tay Bédc Minerals Joint Stock Company has been in operation to
produce metallic copper from copper sulphide ore and copper oxide ore. From copper sulphide ores
after processing, have obtained copper concentrate with the content 2 20% Cu for the next processing
stage. Copper oxide ore, with Cu content of 1-3%, after grinding was put directly into hydrometallurgy
process to produce copper; this process requires very high consommation of chemistry (extract agent).
Therefore, the economic efficiency is not high. The National Institute of Mining-Metallurgy Science &
Technology has researched and proposed a reasonable technology process for Son La copper oxide ore,
solving difficulties and perfecting technology at the plant, from that improves economic efficiency while
minimizing environmental pollution. This is the research result of the research project of experimental
production code CNKK.013.19 implemented by the Institute of Materials Science and sponsored by the
Ministry of Industry and Trade.

Keywords: Copper oxide ores processing; perfection the processing technology; flotation; magnetic
separation
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