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Recovery and Quality of the
Ta Phoi Beneficiation Plant

tions to Increase the

.Copper Concentrate at
In Vietnam

ng", VU Thi Chinh?, LE Viet HqV

Abstract
ficiation plant is one of the main copper beneficiation
lly process more than one rtn'llion tons of ROM copper
e first years of operation the plant’s metallurgical performanc

rtant task at the company in this day is to improve and
e f 23% Cu and recovery of over 91.5%. This report presen
ver concentrate at Ta Phoi beneficiation plant. As the results,

ization of the reagent regime as well as of flotation flowsheet. Some of these solutions have been tested directly in the plant

Phoi ben
In'

impo

n line and have the perspective to apply.

plants in Vietnam. The plant has been put in operation since
ore to collect 32 thousand tons of copper concentrate of 23%
e has. fzot been consistent and not been as good as in design

stabilize this performance with a target to obtain the coppe;
ts some research results to increase the recovery and quality
some technological solutions have been proposed concerning

shed on January 15, 2009. After its establishment,
any actively carried out exploration work and was
the National Mineral Reserve Evaluation Coun-
es of 11.3 million tons of primary ore, equiv-
9.2 thousand tons of copper metal and 3.5 tons of
riencing many difficulties and challenges, after a lot
Ta Phoi Copper Joint Stock Company ended the in-
hase in 2019. On November 16, 2019, Ta Phoi cop-
ciation plant went into official production. During
n, the plant's employees always strive non-stop,
ology in production and improve the process-
gy scheme to bring the plant into stable operation
e annual set target. The production and business
the plant in recent years is higher than in the
he ind the technological performance
roximately to the design.
oduction up to now, Ta Phoi
changed its technology flow-
ge, the plant operates at the
regime. By May 2021, the
T rougher flotation and fast
at will remove the grinding
heet of the plant is as
v
| copper beneficiation
year, with copper con-
very of copper 0r¢
ached the design
:91.5%) [3]. The
tent and recov-
ind there is still
pment to

s: copper concentrate, optimization, reagent regime, flotation flowsheet

increase the copper recovery (to > 91.5%) and the stabilize the
concentrate content at level of 23% Cu.

2. Methods and reagents

- A number of open-circuit flotation tests were conducted
at the laboratory of the Mineral Processing Department, Uni-
versity of Mining and Geology, using a mixture of different
collectors and depressants. The purpose is to choose the best
reagent regime for Ta Phoi copper ore.

- Tests on plant’s ground samples at the laboratory of Ta
Phoi copper beneficiation plant with the selected reagent re-
gime to evaluate the ability to increase the content and recov-
ery of copper concentrate products.

~ Proposing a plan to run tests at the actual plant produc-
tion line with a change in the reagent regime.

- The reagents that were used in tests as following [4-5]:

Modifier: Lime;

Collectors: Sodium Butyl xanthate (SBX), Potassium
Amyl Xanthate (PAX), AP2, Ammonium Dibutyl Dithio-
phosphate (ADD);

Depressants: Dextrin, water glass;

Frother: Pine oil

3. Results and discussion

3.1. Tests at the laboratory of the Mineral Processing Depart-

ment
_ The samples are colle
o the mills.

cted at the plant, taken at the feed
The results of the analysis of the
i .+ are shown in documents [1-2].
le material composition . :
fIillimpore sample belongs t© copper sulﬁde'ore, Wlt.h a s(r:nal
/ t of copper oxide minerals (malachite, azurite). Cop-
amoun
ontent in raw ore sample ~0.8%. ) ;
s sheet as in Figure &

conveyor belt t

cuit test flow

ly - December — Journa
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gical flowsheet of the plant

Fig. 1.

Feed 0%

-

Fast rougher flotation

i

T.:._ ==
P Middling ' Tailing

E
~

2% Concentrate 2Middling

Fig. 2. The open-circuit test flowsheet

 medium modified by lime: 9-10; pine
ugher flotation stage: 10 g/T and to

R trin/water glass = 50/50 (g/T)
added to the fast rough- -

- Collectors dosage to the fast rougher flotati
tyl xanthate/Dithiophosphate =
flotation stage: Butyl xanthate/Dithiophosphate = =

G - The depressant dosage to the cleaning flota!

The results in Table 2 show that, at the dos& A
dextrin = 1000/200 (g/T) the first copper concentr™ sontert
second copper concentrate have obtained with highe?
and recovery, and lower tailing content of 0.07% |
fore, in the fast rougher flotation stage, the additio® o (g7®
Sants of lime and dextrin with a dosage of 1000/20

on stage: B

et |

T);and tothe ™% 1|

10/10 (g/T) :10/10(5’“‘ |
.

tion:

er flotatio®

h
N Change the depressant dosage to the fast roug @
ion sage: Buylxanthate  stage:Lime/dextrin = 100/205 500/100; 1000/200: 2000/
h“th* Bu- The test results are shown in Table 2. meél

of li
ge Jihe

cu. T
e



Tab. 1. The results of the cojp
= Qﬁ" Ectors Ombination teg
€sts
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e = e
z P — 7 ¥)
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100.00 [ ——— 0.03 [ ———1L10]

Butyl xanthete/ I L1 — Y Y Y —

/AP2 N\z.zgw#
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Tab. 2. The results
2o of the depres T
Lime/Dextrin (g/T) rodam——r2sa0ts combination fests
100/20 W-\m\}m%
W\m‘\m%
e i —— sl i
1* Concentrate I T
I T —0 | 5.0
07200 L 1 — 1 2
e T Y
Feed \M\m\m
i Reae———— 100.00 e =
Concentrate [ e g0 | 100.00
-W\W\L_ﬂ__w
oo %\m\x%\\m
EEm iy :
——— 2% Middiing 0.91 \\E\%g
—\\mﬁ%\“& .07 8.26 |
L — 100.00 [ 30 | —pas|
—pacentate [ 0T 0.80] 50,00
2" Concentrate T 7 e 27 B YK 7
5 _W\:m\hoﬁs\l 533 |
/400 W\gg\ﬁ§ .26 |
R Y e 7, | E—: ¥ 420
Feed 93.53 .11 12.84 |
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Tab. 3. The first closed-circuit flotation test results
Products Yield (% Content of r (%, Recovery (%
;': Coneantn: : 27.04 71.97
1= Tailin, 93, H -(7’: 20.62
———— -~ Talling X Y
2" Tailing 2. ‘F\g-gg
Total of copper -
Foncentrates 3.10 23.79 92.59
|—Total of Tailings 96.90 0.06 AESINTS > T
Feed 100.00 0.8 100.00
Tab. 4. The second closed-circuit flotation test results
Products Yield (%) Content of copper (% Recovery (%)
| 1% Concentrate 2.14 26.51 68.81
2™ Concentrate i3 17.09 23.01
Aol 1% Talling 94.76 0.05 .75
2™ Talling 1,99 1.01 .44
' % & 3.25 23.29 91.82
96.75 0.07 8.18
22 o —1
‘ﬁpplied to the flotation at the cuit flotation flowsheet showed that the copper concentrate
fabout 0.8% Cu, the mesh of reached the target in terms of content and recovery, content was
e bl ¢l A
over 23% Cu, recovery was over 91.5%. The copper content in
sted at plant’s labora- tailing is 0.06-0.07%. The concentrate at the 1st clos.ed-cucunt
,bgsed 611 the results of flotation flowsheet has the higher copper content than in the 2nd
i in the tailing.
ination of collec- flowsheet and lower copper content in th g
as the plant’s data.

A 4. Conclusion

From the research results, the following conclusions can
o % drann;'enlly the technology flowsheet of the plant has 3 tank
cells-foru:oughe’r and fast cleaning, apandor.lir.lg the 2ndfg};ig;:
ino stage. The capacity of the plant is 1 million tons o

i copper content is about 0.8%. The contenf and
e ye?r;o er concentrates after flotation were basically
feC(.’W")’ (;1 deps}i’ 1 level (content: 23% Cu, recovery: 91.5%).
aChle"’;:etc:lleclogr' putin flotation stages are butyl xanthate and

AP2.
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flotation flowsheet

| Fig. 3. The first closed-circuit
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Fig. 4. The second closed-circuit flotation flowsheet

=

. _The tests results of some flotation flowsheets in the labo- - Closed-circuit flotation using a combination of collec-
' ratory using a combination of collectors and depressants give tors and a combination of depressants: butyl xanthate with
. _ the copper concentrate with quite good processing perfor- dithiophosphate, lime with dextrin and dextrin with water
~ mance. The combination of butyl xanthate with dithiophos- glass, allows to obtain the copper concentrate reaching the
3 phate gives the best seperation results, the depressants can target content of over 23% Cu, recovery over 91.5%. The tail-
~ combine are lime with dextrin and dextrin with water g]ass. ing copper content is 0.06-0.07%.
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