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TOM TAT
Céng ty c6 phan déng T4 Phoi - Vinacomin chinh thic nghiém thu dwa vao san xuét tir thang

11/2019 véi ddy chuyén céng nghé khép kin ter khdu khai thac dén tuyén khoéng. Hién tai Céng ty da
va dang budc vao giai doan én dinh sén xuét trén moi linh vure va trén da phét trién bén viing. Véi ké
hoach san xuét 5 ndm (2021-2025) ctia Céng ty, cong suét quéng déng nguyén khai la 1.000.000 téan/
nam, ham luong trung binh 0,8% Cu, sén phadm tuyén thu duoc = 32.000 tan quéng tinh déng ham
luong 23%, thuc thu sén phdm yéu céu dat cao hon so véi thiét ké la mét strc ép khéng nhd. Pé thuc
hién tét duoc ké hoach trén, Céng ty xac dinh khau tuyén khoéng Ia mét khadu quan trong nhét trong
céng tac sén xuét nhdm nang cao san luong, gidm gié thanh san xuéat quéng tinh, trénh lang phi tai
nguyén. Bao cdo nay trinh bay mot s6 két qua nghién ctru tuyén néi so dé nhdm dé xuat mot sé gidi
phép céng nghé cé thé dwa vao ap dung thir nghiém tai nha may tuyén déng Té Phoi - Lao Cai, dong
thoi gidi thiéu phuong én céi tién so dé cong nghé ctuia nha may. Muc dich cta nhiing gidi phap céng
nghé va thiét bi 4p dung tai nha méy tuyén déng T4 Phdi - Lao Cai nhdm thu duoc sén phdm quéng
tinh déng dat ham luvong 23% Cu, thuc thu trén 91,5%.

T khéa: Quéang dong nguyén khai, quéang tinh déng, ham luong déng, thuc thu déng

1. DAT VAN BE
Cong ty cb phan ddng Ta Phoi - VINACOMIN

Quare reen ki 3
duwoc thanh lap ngay 15/01/2009. Sau khi thanh Bu{jomm Ky |
lap, Cong ty da tich cuc trién khai cong tac tham do N ;Ehm
va dwoc Hai ddng danh gia trir lwong khoang san N
Quéc gia phé duyét Bao cao tham do vai triv lwong ol D iy~
11,3 triéu tAn quang nguyén khai, twong ng voi smh:,i.;,;mm Iodnchih ing)
99,2 nghin tan déng kim loai va 3,5 tan vang. Trai A Tyin g |
qua nhiéu kho khan thach thire, sau rat nhiéu né Tuyénv!m.sngz
lwc Cong ty da két thic giai doan dau tw vao nam S i
2019. Ngay 16/11/2019, nha may tuyén ddng Ta Sing ki 13
Phoi da di vao san xuét chinh thire. Trong qué trinh 1
hoat dong, CBCNV clia nha may ludn phan dau o Ef?pm -
khéng nglrng nghi, ap dung céng nghé méi vao - T T
san xuét va cai tién so dd cong nghé tuyén dé dwa e b,
nha may vao hoat déng én dinh nhadm dat muc tiéu on i 3
dé ra hang nam. Hiéu qua san xuét kinh doanh clia ﬁ; F
nha may trong nhitng ndm gan day déu ndm sau =
cao hon nam truéic, cdng suat va céc chi tiéu cong = e 00
nghé,tuyén da vuwot hoac dat xap xj theo thiét ke. Al i It
bén thang 5/2021, nha may |1ap xong 3 may ) o
tuyén thd va tuyén tinh nhanh. So' d5 céng nghé H.1. 50 0 cong nghé theo thiét ké

thé hién trén hinh H.1-H.3.
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Hién tai, cong suét nha may tuyén déng Ta Phoi
tinh theo quang nguyén khai la 1 triéu tAn quang/
nam, ham lwgng déng khoédng 0,8%. Ham lwong
va thuc thu quéng tinh déng sau khau tuyén ndi vé
co ban da dat theo thiét ké (ham lwong: 23% Cu,
thwe thu: 91,5%) [3]. Thuc t& sdn xuét cho thay,
ham lwong va thuc thu quang tinh ddng van chua
4n dinh va con cé tiém nang dé cai tién, hoan thién
vé cong nghé va thiét bi nhdm nang cao thuc thu
quéng tinh ddng (> 91,5%) va ham lwong gitr én
dinh dat khoang 23%.

%—_l—

Cell 1ty én thd nhanh
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H3. So d6 cong nghé hién tai
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2.PHPONG PHAP NGHIEN CPUVATHUOC
TUYEN

- Tién hanh mét sé thi nghiém tuyén néi so dé
vong hé tai phong thi nghiém ctia bd mén Tuyén
khoang, Truwéng Dai hoc M6 - Dia chét, si dung
phéi trén cac loai thube tap hop va dé chim khac
nhau. Muc dich 1a dé chon dwoc ché do thudc
tuyén phu hop nhat véi quéng déng Ta Phoi.

- Thi nghiém trén mau nghién thuc t& ctia nha
may tai phong thi nghiém cGia nha may tuyén dong
Ta Phoi voi ché do thube tuyén da lwa chon dé
danh gia kha nang tang ham lwgng va thyc thu san
ph&m quang tinh déng.

- D& xuét phwong an chay thtr nghiém tai day
chuyén thyc té cé thay dbi ché do thubc tuyén.

- C4c loai thubc tuyén str dung:

Diéu chinh moéi trwong: Véi; Thubc tap hop:
Butylxantat, amylxantat, AP2, dithiophosphat;
Thubc dé chim: Dextrin, thay tinh 16ng; Thubc tao
bot: Dau théng. [4]

3. KET QUA NGHIEN CU’U VA THAO LUAN

3.1. Thi nghiém tuyén néi so dé tai phong thi
nghiém ctia b6 mén Tuyén khoang

- MAu nghién clru duoc lay tai nha may tuyén,
ldy mau trwdc khi vao may nghién. Két qua phan
tich thanh phan vat chat mau thé hién & tai liéu
[1-2]. MAu quéang thudc quang ddng sulfua, cé mot
lwong nhd khoang vat déng oxit (malachit, azurit).
Ham lwong Cu trong mau quang dau ~0,8%.

So db thi nghiém vong hé nhw Hinh H.4.

Quang dau

Nghien

Tuyen néi chinh nhanh

|

Tuyén tinh Tuyeén ndi chinh

l l

Tuyeén tink Buél

TQCul

TQ Cu? TG2

H.4. So d6 thi nghiém tuyén néi vong hé
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+ Cac diéu kién tuyén cb dinh nhw sau: B6 min
nghién: 62,67% -0,074mm; diéu chinh mdi trudng
béng CaO (pH = 9 — 10); dau théng cap vao khau
tuyén ndi chinh nhanh: 10g/t va tuyén ndi chinh:
10g/t.

a) Phdi hop cac loai thubc tap hop cép
vao khau tuyén ndi chinh nhanh va tuyén néi
chinh: Butylxantat + amylxantat; butylxantat +
dithiophosphat; butylxantat + AP2, amylxantat +
AP2.

Ty I& chi phi & khau tuyén ndi chinh nhanh:
10110 (git)

Ty |& chi phi & khau tuyén ndi chinh: 20/20 (g/)

- Két qua thi nghiém cho & Bang 1.

Két qué & Bang 1 cho thay, khi phéi hop thubc
butylxantat + dithiophosphat cho ham lwgng quang
tinh Cu 1 va quang tinh Cu 2 déu cao, mat mat
ddng vao quang dudi it nhat (0,03% Cu). Vi vay dé
thwe hién tiép cac thi nghiém sau, chon thubc tap
hop la butylxantat + dithiophosphat.

Bang 1. Két qua thi nghiém ph éi hgp thudctap hop
Ham

Loaithuéc  San pham W, lugng Cu [l
(%) (%)
(%)

QTCu1 2,24 23,82 68,50

Ta1 1,64 5,34 11,24

butylxantat + QrCu2 0,96 8,66 10,74
TG2 2,49 1 3,56

amylxantat =

92,67 0,05 5,96

Tong Q.ddu 100,00 08 100,00

QrCu1 0,86 30,55 33,50

TG1 1,06 16,75 22,52

butylxantat+ QT Cu 2 1,13 20,23 29,22
dithiophosphat TG 2 1,12 7,78 11,10
Dudi 95,83 0,03 3,66

Tong Q.dau 100,00 0,8 100,00

QTCu 1 1,49 26,27 49,19

161 2,20 9,49 26,28

butylxantat+ QT Cu 2 1,18 10,02 14,82
AP2 162 2,14 1,44 3,86

Dudi 92,99 0,05 5,85

Tong Q.dau 100,00 0,8 100,0

QrCu1 1,15 28,82 40,94

161 1,99 11,30 27,77

amylxantat+ QT Cu2 1,08 13,45 17,93
AP2 162 3,03 1,12 4,19

Dudi 92,75 0,08 9,16

Tong Qdéu 10000 08 100,00

b) Phéi hop thubc dé chim:

- Thubc tap hop: Khau tuyén ndi chinh nhanh:
Butylxantat/dithiophosphat = 10/10 (g/t); Khau
tuyén ndi chinh: Butylxantat/dithiophosphat = 10/10
(9/t) ,

- Khau tuyén tinh: Dextrin/thly tinh Idng = 50/50
(@) ) ,

- Thay dbi ty 1& thudéc d& chim & khau tuyén
ndi chinh nhanh: CaO/dextrin = 100/20; 500/100;
1000/200; 20007400 (gft).

Két qua thi nghiém thé hién trong Bang 2.

Két qué & Bang 2 cho thay, ty I&6 CaO/dextrin =
1000/200 (g/t) thu dwgrc quang tinh Cu 1 va quang
tinh Cu 2 v&i ham lwong va thwe thu déu cao hon,
ham lwong quang dudi thap 0,07% Cu. Vi vay &
khau tuyén néi chinh nhanh ding thém thudc dé
chim CaO + dextrin ty I& chi phi 1000/200 (g/t).

Bang 2. Két qua thi nghiém xac dinh chi phi thuéc dé chim

. Thu Ham
QO/(:/:))M" San pham hoach  lugng Cu T::; :A)h)u
(%) (%)

arcut 1,91 700 6478

a2 099 1244 1546

T61 1,88 212 4,99

162 171 19 420

b2y Pubi 9351 0,09 1056
TongQddu 1000 080 1000

arcut 19 743 6480

w2 09 1502 1787

T61 157 1,92 3,74

T62 149 228 423

ALY Pubi 94,08 0,08 9,36
TongQddu 1000 0,80 1000

aTCut 192 261 6615

a2 099 1543 1910

T61 162 1,9 3,97

162 0,91 23 253

[l Pubi 94,56 0,07 8,26
TongQddu 1000 080 1000

aTCut 185 70 637

a2 10 1205 1533

T61 1,90 2 5,26

T62 170 1,98 420

ARYER Pubi 93,53 0,11 1284
TongQddu 1000 080 1000
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3.2. Thi nghiém trén mau nghién thwc té

- MAu thi nghiém dworc lay sau khau nghién, tai
dudrng 6ng bun tran xyclon cap vao may tuyén nbi
tai nha may. Mau c6 ham lwong ~0,8% Cu, dd min
nghién ~62%.

- Qua céac két qua thi nghiém so dd vong hé
phdi hop thube tap hop va thude dé chim (Muc 3.1)
va tham khao so dd tuyén ndi thuc té tai nha may,
nhém nghién ctru thuc hién thi nghiém tuyén noi
vong kin theo 02 so dd hinh H.5 va hinh H.6 tai
phong thi nghiém clia nha may.

- Ché d6 thubc tuyén:

+ Tuyén ndi 1: CaO/dextrin: 1000/200 (g/t);
Butylxantat/dithiophosphat: 10/10g/t; Dau théng:
10 git

+ Tuyén ndi 2: Butylxantat/dithiophosphat: 20/20
(g/t); Dau théng: 10 g/t

+ Tuyén tinh 1: Dextrin/thay tinh 1dng 50/50 (g/t)

+ Tuyén tinh 2: Dextrin/thay tinh 1dng 50/50 (g/t)

+ Tuyén vét: Butylxantat/dithiophosphat: 20/20
(g/t); Dau théng: 10 g/t

Két qua thi nghiém thé hién & Bang 3 va 4.

Bang 3. Két qua tuyén so dé vong kin 1

S Thuhoach  Hamlugng Thucthu Cu

San phém o ey o
Quangtinh 1 2,12 27,04 71,97
Quang tinh 2 0,98 16,76 20,62
Duoi 1 93,98 0,06 7,08
Duodi 2 292 0,09 0,33
Tong quangtinhCu 3,10 23,79 92,59
T6ng dudi thai 96,90 0,06 741
Quéng dau 100,00 0,8 100,00

-

Tuyén ndi 1

—

Tuyén tinh 1 Tuyén ndi 2

Tinh quing | Tuyén vét

Tuy én tinh 2

Tuyén tinh 3

Puoi 1

Tuy én vét tinh

—

Pudi 2

Tinh quing 2

H.5. S¢ dd tuyén ndi vong kin 1
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Bang 4. Két qua tuyén s¢ d6 vong kin 2
Thuhoach Hamlugng ThucthuCu

San pham o W o
Qudng tinh 1 2,14 26,51 68,81
Qudng tinh 2 1,11 17,09 23,01
Dudi 94,76 0,05 5,75
Dudi2 1,99 1,01 2,44
Bngquangtinh @ 3,25 23,29 91,82
Tong dudi thai 96,75 0,07 8,18

Quang dau 100,00 0,8 100,00

Bun quing
Tuyén ndi 1
Tuyén tinh 1 Tuyén ndi 2

|

Tuyén vét

Tinh quing 1

Tuyén tinh 2 ‘J

Tinh quing 2
Dudi |

Tuyén vét tinh

g

Dudi2

Tinh quing Cu

H.6. So dd tuyén néi vong kin 2

Nhan xét: Két qua tuyén theo so db vong kin 1 va
2 déu cho quang tinh déng dat chi tiéu vé ham lwong
va thyc thu, ham lwgng >23% Cu, thye thu >91,5%.
Méat mat déng vao quang dudi 0,06 — 0,07%. Tuyén
theo so dd vong kin 1 dat dwoc céc chi tiéu quang
tinh ddng déu cao hon so v&i so d6 2 va ham luong
ddng trong quang dudi cling thap hon.

4. KET LUAN

Tw céc két qua nghién clru cho phép rat ra mot
sb két luan sau:

- Hién tai, so d6 cong nghé cha nha may co
I&p 3 may tuyén thd va tuyén tinh nhanh, bé giai
doan nghién 2. Céng suat nha may tinh theo quang
nguyén khai la 1 triéu tAn quéng/ndm, ham luvong
déng khodng 0,8%. Ham lwong va thuc thu quang
tinh ddng sau khau tuyén ndi vé co ban da dat theo
thiét ké (ham lwong: 23% Cu, thwc thu: 91,5%).

- Thubc tap hop cép vao cac khau tuyén ndi la
butylxantat + AP2.
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- Két qua tuyén néi theo mot sb so dd trong
phong thi nghiém s dung phéi hop thubc tap hop
va phéi hop thudc dé chim cho chi tiéu cong nghé
quéng tinh ddng kha tét. Phdi hop butylxantat véi
dithiophosphat cho két qua tuyén tét nhat, thudc dé
chim c6 thé phdi hop CaO véi dextrin va dextrin voi
thay tinh 16ng.

- Tuyén ndi so dd vong kin st dung phdi
hop thubc tap hop va phéi hop thudc dé chim:

dextrin + thly tinh 16ng thu dwoc quéng tinh dong
dat chi tiéu ham lwgng >23% Cu, thuc thu >91,5%.
Mé&t mat dong vao quang dudi 0,06 — 0,07%.

*Kién nghi: Thoi gian t&i c6 thé thir nghiém trén
day chuyén san xuét thyc t& gidi phap dung phdi
hop thudc tap hop butylxantat + dithiophosphat &
cac khau tuyén chinh, tuyén vét. Phdi hop thubc dé
chim CaO + dextrin, dextrin + thdy tinh 1dng & cac
khau tuyén tinhd

butylxantat + dithiophosphat, CaO + dextrin va
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STUDY ON TECHNOLOGICAL SOLUTIONS TO UPGRADE THE RECOVERY AND
CONTENT OF THE COPPER CONCENTRATE AT TA PHOI COPPER PLANT-LAO CAI
Vu Thi Chinh, Nhu Thi Kim Dung, Pham Van Luan,
Tran Van Duoc, Nguyen Quy Nam, Pham Manh Ha

ABSTRACT

Ta Phoi Copper Joint Stock Company - Vinacomin officially been accepted and put into production
from November 2019 with a closed technology process from mining to mineral processing. At present, the
company has been entering the stage of stabilizing production in all fields and on the path of sustainable
development. With the Company’s 5-year production plan (2021-2025), the capacity of raw copper ore is
1,000,000 tons/year, the average content of 0.8% Cu, the product obtained is = 32,000 tons of concentrate.
Copper content 23%, actual product requirements to achieve higher than design is a big difficulty. In
order to well implement the above plan, the Company determines that mineral processing is the most
important stage in production in order to improve output, reduce the cost of producing concentrates, and
avoid wasting resources. This paper presents some research results of schematic flotation to propose
some technological solutions that can be put into application at Ta Phoi copper processing plant - Lao
Cai, and at the same time introduces an improvement technological diagram of the plant. The purmpose
of technological solutions and equipment applied at Ta Phoi copper plant - Lao Cai is to obtain copper
concentrate products with a content of 23% Cu, the recovery is over 91.5%.

Keywords: raw copper ore, copper concentrate, copper content, copper recovery
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