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TOM TAT

Coéng nghé tuyén ctia nha méy tuyen dbéng thudc Céng ty CP Dong Ta Phoi - Vinacomin nham muc
dich thu héi déng trong quang la chu yéu, ap dung cong nghé tuyén néi chon riéng hogc tuyén néi tap
hop déu thu duoc chi tiéu céng nghé khé tét, ham luong quédng tinh dong sén xuét trung binh ~23% Cu
dam béo tiéu chuén xuét bén, thuc thu san phém quang tinh dat trung binh 288%+92%, ham Iwong dudi
thai <0,09% Cu, ham luwong vang khodng 0,1 - 0,3 g/, ham lwong oxit dat hiém trong quang dudi khodng
3,29%. Bdng thoi, hé s6 thu hbi Au trong quéng tinh déng ciing dat duoc ~60% véi ham luong ~5 g/t Au.
Trong cong nghé ctia Nha méy tuyén déng Ta Phoi chua chu trong dén thu hdi céc thanh phén cé ich
khéc, da sb cac thanh phan nay di theo quéng duéi, trong dé c6 déng, vang, dat hiém,... M&t khac, Nha
maéy tuyén déng T4 Phoi méi di vao hoat dong tir ndm 2018, nén hién nay, tai Viét Nam chuwa cé nghién
clru néo vé thu héi céc thanh phén cé ich trong dudi thai ctia Nha may tuyén déng T4 Phoi. Bai béo trinh
bay mét s6 két qua nghién ctru kha nang thu hoi quéng tinh vang trong dudi thai cia nha may tuyén Déng
T4 Phoi nham t/et kiém tai nguyén va nang lwong, giam suy thoai moi triong, giam chi phi xw ly va giam
long phé thai rdn ra méi trwvong, dam bdo an toan cho hé thai, déng thoi gitp tdng nguén cung cép
nguyén liéu khoéng sén cho cac nganh cong nghiép ché bién tiép theo.

T khéa: Tuyén ndi, ham lwong, thuce thu, quang dudi

@ Hoi Khoa hoc va Cong nghé Mé Viét Nam

1. DAT VAN BE

Trén thé gidi, tir 1au vang da dwoc san xuét &

loai quang [2],[4]. Phan I6n quang vang tren thé
gi¢ila quang goc va duoc dap nghién - tuyén bang

quy moé cdng nghiép, cé6 khoang 8 nwéc cod san
lwong vang Ién trén 150 T/nam. Trwéc day, san
xuét vang chi yéu tir quang sa khoang. Ngay nay,
san lwong vang chi yéu thu hoi tv quang gbc bang
phwong phap két hop tuyén trong luc, tuyén ndi va
héa tuyén. Dac biét véi quing chra vang khé
tuyén phai tién hanh x& ly bang nhiéu phwong
phap tuyén két hop. Phwong phap xyanua va
phuo’ng phap hoa tuyen chu yéu hién nay tren thé
gi&i st dung dé thu hdi vang do c6 wu diém nbi bat
la hiéu suét thu hdi cao, nang suét I16n, vén dau tw
thap c6 thé xt ly cac loai quéng vang phan tan va
loai quang kho xt ly. Cac bao cdo chu yéu l1a cac
thong bao nghién clru cho tirng mé, loai quang
riéng biét hay la & tirng nha may riéng cho tirng
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phwong phap tuyén ndi, ket hop trong lyc dé thu
dwoc quang tinh dat yéu cau cung cép cho luyén
kim. Quéng sa khoang thwéng dugc tuyén bang
phwong phap trong lyc. C6 rat nhiéu mé da siv
dung thanh cong may tuyén Knelson dé tuyén vang
nhw: Mé Morila (Mali), Serra Grande (Braxin),
Surrise Dam, Kunada Gold, WMC (Australia),
Norilsk Nickel (Nga), BHP Tintaya (Peru), Geita
(Tanzania)...Thyc thu véng dat trén 30%. M6 BHP
Tintaya (Peru) [5] la md déng sunfua c6 ham lwong
Cu 1,5%; 0,359/t Au, c6 thanh phan khoang gan
g|ong véi quang dong Sin Quyen Trwac nam 1988,
mé chi dung phwong phap tuyén ndi dé tuyén dong
va vang, dat muc thyc thu déng 90%, thwc thu
vang xap xi 60%. Sau khi dwa may tuyén trong luc
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Knelson KC-XD 48 vao lwu trinh tuyén trong lwc,
trwdc khau tuyén ndi cho két qua thyc thu vang
tang l1én 5%.

Tai Viét Nam, cong nghé tuyén quang vang
thwong ap dung la dung cac may dap ham, dap
bua dé dap quang xudng do hat -2 mm va tuyen
trén mang dai tha cong. Doi khi con nghién lai
quang trung gian t&i -0,5 mm va tuyén tiép trén ban
déi, quang tinh dwoc x& ly tiép bang thay ngén dé
thu hoéi vang. O mot sé xi nghiép quéc doanh tw
nam 1996 da ap dung ca phuong phap tuyén ndi
két hop véi tuyén trong lwc dé thu hdi vang (Coéng
ty 392 va Xi nghiép khai thac vang Tra Nang) [2].
O cac hd tw nhan khai thac tw do thwong ap dung
phwong phap khai thac chon loc, sau dé dung dap
tht cong, dap bang may dap bua va tuyén trén
mang dai thG cong, quang tinh vang dem hén hng
thdy ngén, hoa tach béng Xyanua hoac nung luyén

dé thu hoi vang [7], vi thé kha nang thu hdi con thap.

Déi voi cac mé sa khoang ti I€ thu hdi chi dat 50 -
60 %, con dbi véi vang gbc chi tiéu nay chi dat 30-
50 %, do dé dan dén ton that Ién vé tai nguyén
khoang san.

VAn dé thu hdi quéng tinh vang tlr dudi thai qua
trinh tuyén ctia cac nha may tuyén déng buwédc dau
da dwoc nghién clru trong nwdc véi cac két qua
day htra hen, tuy nhién cac nghién ctru, cong nghé
m&i véi kha ndng thu hdi vang cao hon van ludn la
van dé danh dwoc sy quan tam dac biét clia cac
co quan quan ly nha nwéc cling nhw cac nha khoa
hoc. So v&i cac cong nghé thu hdi vang trén thé
gi&i hién nay, ti 1& thu hdi vang tr quéng duéi thai

clia mé déng Sin Quyén tai Viét Nam la rat thap
(~16%), twong ng ham lwong ~40 g/t Au. Néu
muén thye thu cao hon (~30%) thi ham lwgng Au
chi dat ~14 g/t [1],[3]. V&i thue thu vang thap nhw
vay, néu ap dung cong nghé vao thuc té san xuét
sé lang phi tai nguyén, quang tinh dem luyén
khéng mang lai hiéu qua kinh t&. Vi ham lwong
vang trong cac dudi thai cia nha may tuyen noi
ddng thudng rat thap (~0,1 g/t). Theo cac két qua
phan tich vang trong quang dau va quéng dudi cla
Nha may tuyén déng Ta Ph&i ndm 2022 - 2024,
ham lwong vang 1an lwot1a ~0,3 g/t va ~0,1 g/t, nén
muc dich phat trién nghién cru Ia tap trung thu hoi
t6i da quang tinh vang tir dudi thai, ham lwong Au
& mire d6 vai gam/tan, sau d6 quang tinh vang sé
tiép tuc dem ché bién dé thu héi vang kim loai. Do
do, can thiét phai nghién ctru lam chi cong nghé
thu hdi quéng tinh vang tir dudi thai clia nha may
tuyén déng véi mire thye thu cao hon nhadm tan
thu tai nguyén, bao vé moi treong.

2. DU LIEU VA PHUONG PHAP NGHIEN C(PU

S& dung phwong phap phan tich, phuong
phap thwe nghiém trong phong dé xac dinh thanh
phan, dic diém cac khoang vat co trong quang
dubi, xac dinh murc phan bd Au trong tirng cap hat;
tr do tién hanh nghién ctru ap dung céng nghé
tuyén dé tim ra cac thong sb hop ly cé thé thu héi
t6i da dworc quéng tinh vang.

Céc thiét bi chinh dwoc dung trong thi nghiém
dwoec trinh bay trén cac Hinh 1, 2 va 3.

May tuyén Knelson

T khoa Knelson
May tuyén trong lwc Knelson

Mo ta thiétbi | S dung luc ly tam deé tuyén
tach va phén chia cac hat
khoang c& hat min
Xuat sw: Uc
NS: 0 - 45 kg/h

Thong s6 ky Dauang: < 1,7mm

thuat Mat d6é bun: 0-75% ran

' LxWxH: 510x650x530
Ghi chu Knelson Gravity

Hinh 1. Hinh anh va théng s6 ky thuat may tuyén Knelson
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Ban dai (Bun va cat)

Tir khoa Ban dai

Ban dai la thiét bi tuyén
trong lwc st dung dé
Mo ta thiét bj | tuyén tach cac hat
khoang cé ty trong khac
nhau

Xuét str: Uc

Dién tich mat: 0,8 m2
Motor: 0,37 kW

, Mat do bun: 25-30% ran
Thong sb k§ | Nwérc riva: 6-12 lit/phat

thuat NS: 1-20 kg/h
Hai loai: Ban dai bun va
cat

LxWxH: 2350x830x1450

Ghi chu Shaking Table

Hinh 2. Hinh anh va théng s6 ky thuat thiét bi ban dai

May tuyén néi

Tw khoa Tuyén ndi

May tuyén ndi co gidi thi nghiém
cta Btrc, co thé diéu chinh téc do
khudy va tw hat tao béng khi theo
yéu cau; st dung dé tuyén tach
cac khoang vat c6 tinh ky nwéc

M6 ta thiét bi

Xuéat st: Brc

Thé tich ngan: 2 lit

Théng sb ky | Téc dd khudy: 100 — 1500
thuat vong/phut

Ghi chu Flotation

Hinh 3. Hinh anh va théng s6 ky thuat may tuyén néi
3. KET QUA VA THAO LUAN
3.1. Pic diém mau quang dudi tuyén ndi déng Ta Phoi

Mau quang dudi duoc tron déu, gian lwoc, 1y cac mau phan tich khoang vat, phan tich héa, phan
tich ré’y xac dinh thanh phan dé hat va st dung cho cac thi nghiém.
Két qua phan tich thé hién trong cac Bang 1, 2 va 3.
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Bang 1. Thanh phan khodng vat miu quing duéi

Thanh phan khoang vat

Khoang ham Ilwong (%)

Mica (lllit) — KAI2[AISi3010](OH)2
Amphibon
Clorit — Mg2AI3[AISizsO10](OH)s
Thach anh — SiO;
Felspat — Ko_5Nao_5A|Si3OB

Albit - NaAISizOsg
Canxit — CaCO3

Maghemit — yFe203
Pyrotin — Fe xS

Chalcopyrit — CuFeS;

33-35
11-13
4-6
10-12
1-3
25-27
4-6
1-3

<1

Bang 2. Thanh phan héa hoc mau quing duéi

STT Chi tiéu phan tich Don vi Ham lwong
1 Al2O3 13,46
2 CaO 1,24
3 TFe203 7,32
4 K20 1,31

(%)

5 MgO 4,47
6 MnO 0,06
7 P20s 0,22
8 TiOo 0,82
9 Ag <2

10 Au <0,1
11 As <20
12 B <10
13 Ba 157,3
14 Be <5

15 Bi <10
16 Cd <2

17 Ce 181,8
18 Co (ppm) 32,6
19 Cr 143,5
20 Cu 572,4
21 Ga <10
22 Ge <20
23 La 96,2
24 Li 7,7

25 Mo <5

26 Nb 16,9
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27 Ni 42,7
28 Pb 8,3
29 Sb <10
30 Sc <5
31 Sn <10
32 Sr 243,5
33 Ta <10
34 \Y 121,6
35 w <20
36 Y 32,7
37 Zn 66,7
Bang 3. Két qua phan tich thanh phan dé hat mau quang dudi
Cap Thu Thu hoach liy | Hamlwong | Tyléthuhdi | Ty Ié thu héi liy
hat,mm hoach,% tich,% Au,g/t Au,% tich,%
+0,2 8,22 8,22 0,15 12,33 12,33
0,1-0,2 20,01 28,23 0,07 14,01 26,34
0,074-0,1 16,74 44 97 0,07 11,72 38,06
8;8;: 17,61 62,58 0,07 12,33 50,39
0,02-0,04 8,17 70,75 0,07 5,72 56,11
-0,02 29,25 100 0,15 43,89 100
Téng 100 - 0,1 100 -
*Nhan xét: phan nhe dem phan tich ham lwong Au cho thay

Két qua phan tich thanh phan vat chat mau
quang dudi tuyén ndi ddng Ta Phoi cho thay van
con modt lwong khoang vat sulfua doéng la
chalcopyrit, kém v&i pyrit, pyrotin. Ham lwong vang
trong quang dudi khoang 0,1g/t. Vang thwong di
kém v6&i cac khoang vat sulfua, nén muén thu hoéi
vang, can nghién ctu phwong an tuyén tach cac
khoang vat sulfua ra khdi cac khoang vat dat da.

Pé tai dinh huwéng dung phwong phap tuyén
trong luc (Knelson, ban dai) va phwong phap tuyén
ndi dé tuyén quing dudi nha may tuyén ndi dong
Ta Phoi, nham thu héi téi da quang tinh chira vang.
3.2. Két qua thi nghiém
3.2.1. Thi nghiém trén thiét bi Knelson

Céc théng s6 céng nghé nhw sau: Lwu lwong
nudc: 3,6 m¥h; Nong d6 cap quing: 60%; Khoéi
lwong quéng dua tuyén: 1 kg; Lwc ly tam thay déi:
30g,509,70g, 90 G.

Quan sat qua trinh thi nghiém trén thiét bi
Knelson va ldy mau cac san pham phan nang va
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qua trinh phan tuyén trén thiét bi Knelson phong thi
nghiém ctia B& mén Tuyén khoang chwa hiéu qua,
c6 thé do thiét bi, hodc ham lwong vang trong mau
qua thap, ham lwong Au & cac san pham phan
ndng va nhe khac nhau khéng nhiéu. Két qua tuyén
& lwc ly tdm 70 G cho quang tinh vang c6 ham
lwong cao nhat 1a 0,52 g/t va thuc thu ~80%. Dé
tai da thk nghiém v&i 2 1an tuyén tinh trén may
Knelson nhwng ciing chi thu dwgc quang tinh vang
véi ham lwong ~0,8 g/t chwa dat muc tiéu dé ra.

3.2.2. Thi nghiém trén thiét bi ban dai

MAu quang dudi dua tuyén trén ban dai dé 1ay
ra 4 sdn phdm: quang tinh, trung gian, dudi va mun.
Cac san pham séy kho, can, tinh thu hoach, lay
mau phan tich hda xac dinh ham lwong Au.

D3 tién hanh thi nghiém xac dinh bién do dao
déng va géc nghiéng mat ban ti wu. Tan sb dao
dong mat ban: 100 1an/phat. Két qua thi nghiém thé
hién trén Hinh 4 va 5.
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Hinh 4. Do thi biéu dién anh hwéng bién dé dao dong dén két qua tuyén ban dai
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Hinh 5. Do thi biéu dién anh hwéng géc nghiéng dén két qua tuyén ban dai

T két qua thi nghiém trén ban dai chon duwoc
bién dd dao déng mét ban ti wu la 9 mm va géc
nghiéng tbi wu 1a 2 d6. Tai d6 thu dwoc quang tinh
vang vé&i cac chi tiéu: Thu hoach 0,66%; ham
lwvong 3,37g/t Au; thue thu ~30%.

3.2.3. Thi nghiém tuyén néi
Bang 4. Két qua thi nghiém tuyén néi mau quang dau

Ché d6 thudc tuyén ndi nhu sau [6]: CaO: 2000
g/t (pH = 9); Na.S: 300 g/t; CuSO4: 100 gft;
Butylxantat/dibutylditiophosphat ammoni:

g/t; Dau théng: 10 git.
Két qua tuyén cho & Bang 4.

San pham Thu hoach,% Ham lwong Au, g/t Thuwc thu,%
Quang tinh 2,11 1,56 32,9
Pubi thai 97,89 0,02 67,1
Cong 100 0,1 100
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Két qua tuyén ndi so bd dat dwoc nhu sau:
Quang tinh vang c6 ham lwgng la 1,56 g/t, thuc thu
~33% va dudi thai cé ham lwgng la 0,02 g/t Au.

4. KET LUAN

> Thanh phan vat chat mau quang dudi tuyén
ndi ddng Ta Phoi gdm mot lwong khoang vat sulfua
ddng la chalcopyrit, kém v&i pyrit, pyrotin; khoang
vat dat da cha yéu la thach anh va silicat. Ham
lwong ddng va vang trong quang dudi lan lwot &
~0,06% va 0,1 g/t;

> Nghién ctvu da st dung phwong phap tuyén
trong lwc (Knelson, ban dai) va tuyén ndi nham thu
hdi quang tinh vang tlr quéng dudi ciia Nha may
tuyén déng Ta Phoi;

TAI LIEU THAM KHAO

> Qua trinh phan tuyén trén thiét bi Knelson
chwa dat hiéu qua;

> Cac diéu kién cdng nghé téi wu tuyén trén ban
dai: Bién d6 9 mm, tdn sb 100 lan/phut, géc
nghiéng 2 d0. Quang tinh thu dwoc c6 ham lwong
vang 3,37 g/t Au, thuc thu ~30%;

> Két qua tuyén ndi dat dwoc nhw sau: Quang
tinh vang cé ham Ivong la 1,56 g/t, thwc thu ~33%;

» Quang tinh vang thu dwgc tir cac thi nghiém
diéu kién trén may Knelson, ban dai va tuyén néi
c6 ham lwong va thue thu con thap, nén can tiép
tuc nghién ctru cac so dd tuyén trong luc — tuyén
ndi d& nang cao cac chi tiéu tuyén va thu hai téi da
quang tinh vang tlr quéng dudi ctia Nha may tuyén
déng Ta Phoi O
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ABSTRACT

The beneficiation technology employed at the copper ore processing plant of Ta Phoi Copper Joint
Stock Company is primarily aimed at recovering copper from ores. Both selective flotation and bulk
flotation technologies have been applied, yielding relatively good technical indicators. The average copper
concentrate grade reaches approximately 23% Cu, meeting export standards, while the average copper
recovery rate in concentrate is around 88%—92%. The copper content in the ftailings is <0.09% Cu.
Additionally, the tailings contain approximately 0.1-0.3 g/t of gold and about 3.29% of rare earth oxide
(REO). Furthermore, the gold recovery in the copper concentrate is around 60%, with an average grade
of ~5g/t Au. Currently, the beneficiation process at Ta Phoi Copper Processing Plant does not focus on
the recovery of other valuable components. Most of these elements, including copper, gold, rare earth
elements,.., remain in the tailings. Since the Ta Phoi Copper Processing Plant only recently commenced
operations in 2018, there have been no studies in Vietnam specifically targeting the recovery of valuable
components from its tailings. This paper presents several research findings on the potential recovery of
gold from the tailings of the Ta Phoi Copper Processing Plant. The aim is to conserve natural resources
and energy, reduce environmental degradation, lower treatment costs, minimize the discharge of solid
waste into the environment, and ensure the safety of the tailings storage facility. At the same time, it seeks
to enhance the supply of mineral raw materials for downstream processing industries.

Keywords: flotation, grade, recovery, tailings
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