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Nghién ctru hoa tdch dong trong ba xi mang hoéa cia Nha may dién
phan kém Thai Nguyén bang mot s6 dung moi phd bién
Phung Tién Thuat"*, Udng Vin Bac?

! Truong Dai hoc Mo - Dia chat
2Céng ty TNHH khai thac ché bién khoang san Niti Phdo

TOM TAT

Ba xi mang hoa tai Nha may Dién phan k&€m Thai Nguyén thu duoc tir qua trinh lam sach dung dich dién
phan k&m sulfat. Thanh phén trong ba c¢6 chira mot s6 kim loai ¢o gia tri nhu Cu, Cd, Zn, Pb. Trong d6 ham
lugng Cu 1én t61 18,08%. Béo cao nay trinh bay mét s6 két qua nghién ctru nham dinh huéng cong nghé
hoa tach kim loai Cu tir ngudn nguyén liéu nay. Cac két qua nghién ctru cho thy trén 98% Cu trong nguyén
liéu dugc hoa tan vao dung dich H,SO4 trong didu kién c6 suc khi oxy. H,SO4 12 nguon nguyeén liéu san co
tai nha may Dién phan k&m Thai Nguyén, do vay két qua nghién ctru con moé ra trién vong trién khai thyuc
tién tai Nha may nay.

Tir khéa: Ba chira Cu; hoa tich déng; tan thu Cu tur ba thai.

1. bt vin dé

Dong 1a kim loai co gid tri su dung va gia tri kinh té cao, no duoc san xut tir nhiéu ngudn nguyén liéu
khac nhau nhung chu yéu tr quang ddng va thuc té ¢ Viét Nam ta ciing méi chi co mot nha may luyén dong
tir quang. Cac phé thai, phé pham khac chtra dong duge xir ly thu cong, nho 1é trong cac lang nghé hay
xuong tu nhan voi cong nghé lac hau cho hiéu suat thu hoi thip, gay 6 nhiém méi truong (Nguyén Vin K¢,
2007; Pham Xuan Kinh, 2008). Do d6 céan thiét phai c6 nhiing nghién ciru cu thé vé timg d6i tuong tir d6
dinh huéng cong nghé phu hop, kinh té.

Hang nam, Nha may Dié¢n phan k&m Thai Nguyén thudc cong ty CP Kim loai mau Thai Nguyén -
VIMICO thai ra mét lugng 16n ba thai tir qua trinh xi mang hoa lam sach dung dich, ba thai nay chira kim
loai ddng voi ham lugng khoang 15 - 20% va mot s6 kim loai khac (Nguyén Vin K&, 2007; Phung Viét
Ngu, 1981). Hién nay, nguyén li€u nay chua dugc xir Iy ma duoc thu gom lai hodc ban véi gia rét thép.

V6i muc dich tim ra huéng cong nghé phu hop c6 thé thu hdi duoc kim loai dong tir ngudn nguyén liéu
noi trén, tir 46 tang hiéu qua kinh té cho Nha may Dién phan kém Thai Nguyén, van dé nghién ciru thu hoi
ddng tir ba xi ming hoa ctia Nha may dién phan kém Thai Nguyén 1a thyuc sy can thiét.

2. Co sé' ly thuyet va phwong phap nghién ciru
2.1. Co 56 I thuyét hoa tich dong

Qua trinh hoa tach kim loai dya vao kha nang hoa tan ctia kim loai va céc tap chat c6 trong nguyén ligu,
sau do6 sir dung qua trinh két tia hodc xir li dién hoa dé thu hoi kim loai. Phuong phép nay thuong duoc
dung véi quang dong oxit nghéo chira it vang va bac; quing ddng tu nhién va nuéc mo & ving khoang san
ddng (Lé Xuan Khudng va Truong Ngoc Than, 1997).

Cac dung moi thuong dugce sir dung c6 3 loai dung méi chinh:

-Axit sunfuric (H:SO,): dung moi nay c6 thé hoa tan mot sé khoang vat cua ddng nhu CuCOs.Cu(OH),,
CuSi03.2H,0, CuO tuy nhién chi pht hop v6i quing oxit ddng chira it tap chit ¢ tinh bazo. N6 rat dé tai
sinh khi dién phan dé két tia dong cyc am (Lé Xuan Khudng va Truong Ngoc Than, 1997).

Céc phan tng hoa tach chu yéu:

CuCO3.Cu(OH)2 + HaSO4 » 2CuS04+ CO2 + 3H,0 (1)
CuSi03.2H,0 + H2S04 »  CuSO4+Si0; + 3H,0 2)
CuO + H,S04 > CuSO4 +H,0 3)

* Tac gia lién hé
Email: phungtienthuat@humg.edu.vn
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Vé6i Cuz0 ¢6 thé hoa tan t6t trong HoSO4 khi ¢6 oxy lam chat oxi hoa

Cu20 + 2H5S04 +1/205 & CuSO4 + H20 %)

- Dung dich mudi sdt (II) sunfat: dung moi nay dugc ding dé hoa tach quing dong ty nhién , dong oxit
va ca ddng sunfua don gian, ddi véi chalcopyrit - CuFeS; thi kha nang hoa tan rat thap. Tuy nhién can luu
y rang Fex(SO4); bi thity phan manh trong méi trudng nude. Vi vay, dé chdng thuy phan qua trinh hoa tach
phai dugc thuce hién trong méi trudng axit. Trong thyuc t& ngudi ta ding né cung véi axit HySO4. Dung méi
nay hoa tan t6t CuzS va CuS (Lé Xuén Khudng va Truong Ngoc Than, 1997).

Céc phan tng hoa tach chu yéu:

CuzS + 2Fex(S04); —» 2CuSO,4 + 4FeSO4 + S (%)

CuS + Fex(SO4)s —» CuSO4 +2FeSO4s + S (6)

Dung mdi Fe>(SO4); rat it khi dung doc 1ap ma thuong chi 1a phan bo sung cho dung moi H>SO4 dé ting
cuong hiéu suat tach dong ty nhién va cac dong sunfua c6 1an trong quang dong oxit.

- Dung dich amon [NH,OH-][(NH,),COs]: dung mdi ndy dung dé hoa tach quang dong ty nhién, dong
oxit chira nhiéu tap chat tinh bazo. Do dic tinh dé bay hoi ctia NH; va cac hop chat ciia no, viéc tai sinh va
rira ba rat don gian, dé dang.

Trong qua trinh hoa tach, cic khoang dong oxit c6 thé tic dung véi NH,OH va (NH4)2COs | tao thanh
mudi phirc ddng amon hoa tan trong dung dich nude (Lé Xuan Khudng va Truong Ngoc Than, 1997):

CuCO;.Cu(OH), + NH4OH + (NH4),CO; —® 2Cu(NH3)4CO; + 8H,0 (7
Tuong tu, CuO ciling bi hoa tan:
CuO + 2NH4OH + (NH4)>,COs — Cu(NH3)4COs3 + H,O (8
Cuprit tao thanh muoi phtirc amén dong mot:
CuO + 2NH4OH + (NH4)2CO3 — CUQ(NH3)4CO3 +3H,0 (9)
Pong tu nhién cling bi hoa tach béi muoi phirc dong amon:
Cu + Cu(NH;3),CO; — Cuy(NH;3),COs (10)

Cac dong sunfua va kim loai qity khong hoa tan trong dung dich muo1 amén. Dung méi nay cling khong
tac dung véi Fe,O3 va CaCO;. Do d6, néu quing dong oxit chira nhidu sat va da voi thi phai ding dung moi
amon chir khong dung axit sunfuric dé hoa tach.

2.2. Phwong phap nghién ciru

Mau nghién ciru ban dau s& dugc gia cong gian luge chia lam cac mau nho sir dung cho viéc phéan tich
thanh phan vat chat va cac thi nghiém nghién ctu.

Qua trinh nghién ctru duge t6 churc theo phuong phap truyen thdng, khi nghién ctru mot ché d6 cong
ngh¢ thi cac ché d¢ cong nghé khac s& ¢b dinh. Cac két qua t6i uu & str dung cho cac nghién ctru sau. Cac
két qua nghién ciru dugc so sanh dé danh gia hiéu qua, dong thoi ddi chiéu véi tinh hinh thuc té tai co so
san xuat, tir 46 dé xuat lya chon phuong phap va ché do phi hop.

3. Két qua va théo lugn
3.1. Thanh phan mau nghién ciru

Mau nghién ctru 1 ba xi mang hoa chira dong, duoc lay tai Nha may Dién phan kém Thai Nguyén.
Nghién ctru ban ddu cho thay: d6 4m ciia mau khoang 25%, kich thudc hat min tuy nhién bi von cuc do do
4m cao.

Mau ban dau dugc phoi kho sau d6 dap nho dé gia cong gian luoc thanh cac mau thi nghiém va phén
tich héa. Thanh phan ctia mau duoc xac dinh qua két qua phan tich ICP tai Trung tAm Phan tich thi nghiém
dia chét.

Két qua phan tich (Bang 1) cho thay, trong thanh phan ctia ba chu yéu chira Cu, Cd, Pb, Zn, trong 6 Cu
chiém 18,08%. Cac kim loai khac nhu Fe, Al, Mn... c6 ham luong rit thap (<1%), %CaO 1a 3,99 s& giy
tidu hao axit néu dung phuong phap thay luyén.

Tir két qua phéan tich miu cho thay, ham lugng dong kha cao (18, 08%) do d6 co thé thyuc hién theo
phuong phap thuy luyén hodc hoa luyén. Tuy nhién do diéu kién thyc té tai phong thi nghiém khong du
diéu kién nghién ctru theo phwong phép hoa luyén, dong thoi cling dwa trén ngudn axit sin c6 ciia Nha may
Dbién phan kém Thai Nguyén do d6 nhém nghién ctru lya chon phuong phap thuy luyén va lua chon dung
mdi cho qua trinh hoa tach 1a axit HoSO4. Phuong phap nay dugc thuc hién thong qua viée hoa tan kim loai
vao dung dich sau d6 xir Iy thu hdi kim loai tir dung dich nay.
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Bang 1. Két qua phdn tich ICP mdu nghién ciru

HAM LUONG CHI TIEU PHAN TiCH

STT | Thanhphan | Ponvi | Ham lugng STT 13;2:1}1 B\Zn Ham lugng
1 AI203 0,47 19 Cu 180.825.6
2 CaO 3,99 20 Ga <10
3 Fe203 0,33 21 Ge <20
4 K20 S 0,08 22 La <5
5 MgO =~ 0,76 23 Li 5.8
6 MnO 1,30 24 Mo 15,0
7 P205 0,90 25 Nb <5
8 TiO2 0,03 26 Ni 1.2342
9 Ag <2 27 Pb g 43.570,6
10 | As 1.407.5 28 Sb & 892.4
11 |B 12,3 29 Sc <5
12 | Ba 346.6 30 Sn 612.1
13 | Be E <5 31 Sr 1.530,0
14 | Bi & <10 32 Ta <10
15 |cd 134.289.1 33 \% 2.3
16 | Ce 12,1 34 W 293
17 | Co 4373 35 Y <5
18 | Cr 79,9 36 Zn 52.741,5

3.2. Két qud thi nghi¢m
3.2.1 Hoa tach nuéc

Mau nghién ctru 14 bi clia qua trinh xi ming dong tir dung dich hoa tach kém bang axit H>SO4, nén no
con chtra mot lugng axit nhat dinh dan dén hién tuwong tugng oxi hoéa, sunfat hda kim loai tao thanh céc san
pham c6 thé hoa tan nhu ZnSO4, CuSOs... diéu nay sé& thuan loi cho qua trinh hoa tan. Muyc dich cia thi
nghiém 1a kiém chimg sy ton tai ctia cac sunfat cling nhu ham luong ctia chung.

Bdng 2. Két qua hoa tach véi dung méi nuée

Mau Khéi lugng mau (g) %Cu Thuc thu %
Miu dau 20 18.08 100

Ba hoa tach 19,9 18,11 99.67
Hiéu xuét hoa tach 0,33

Két qua hoa tach cho tl}éy luong mudi sunfat ton tai trong ba khong dang ké do d6 khong thé sir dung
dung mo6i nudce nguyén chat dé hoa tach.

3.2.2 Hoa tach voi dung dich H>SO4

Theo 1y thuyét da trinh bay ¢ trén, Cu khong tan trong dung dich H>SO4 lodng nhung khi ¢6 mat cua oxy
thi Cu lai hoa tan tot. Do d6 co6 thé sir dung dung dich H>SO4 dé hoa tach.
Diéu kién cua thi nghiém nhu sau:

Khéi lugng miu: 20 gam

Ty 1€ R/L: 1/10

Thoi gian hoa tach : 3h

Nong d6 axit duge khao sat & cac mue: 0,25; 0,5; 1,0; 1,5; 2 mol/lit
Trong qua trinh thi nghi€m luén suc khong khi.
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Két qua nghién ctru duge thé hién trong Bang 3 va d6 thi Hinh 1.
Bdang 3. Két qua hoa tach trong dung dich H>SO,

Dung dich Miu diu Ba hoa tich Hiéu suét
STT H,2SO4
Mol/lit Khbi lugng %Cu Khbi lugng %Cu
1 0,25 20 18,08 8.7 14.78 64.44
2 0,5 20 18,08 6 1.56 97.41
3 1,0 20 18,08 5.7 1.21 98.09
4 1,5 20 18,08 58 1.11 98.22
5 2.0 20 18,08 55 1.14 98.27

Két qua thi nghiém cho thiy viéc cp oxi cho qua trinh hoa tach thuc sy phét huy tac dung. Hiéu suét
hoa tach déng 1én dén 98% khi ndng do axit trén 1 mol/L. Tuy nhién tir khdi luong bi hoa tach thu duoc
co the thay, ngoai Cu thi cac kim loai khac hoa tan ciing tuong abi cao (khdi lugng ba giam rat nhiéu). Do
d6, van dé nay can dugc xem xét ki hon khi Iya chon dung moi va nong d6 ciia no cho phut hop.

100
90

80 /
70 /

60

L 3
L 3
L 2

Hiéu suét hoa tach (%)

5 O T T T T 1

0 0.5 1 15 2 25
Nong d6 HoSO4 (mol/lit)

Hinh 1. D6 thi anh huong cua néng do axit t6i hiéu sudt hoa tach

3.2.3 Hoa tach voi dung méi HySO4 + Fey(SO4)3

Cu khong chi tan trong dung dich H2SO4 ma con hoa tan tdt trong dung dich Vmuéi sét‘(IH). Céc thi
nghiém sau s€ khéo sat sy hoa tan cia Cu trong dung dich HZSQ4 két hop va1 muoi sat (I11). Nong do HaSO4
phai dam bao dé Fe** khong bi thuy phan. O thi nghiém nay nong do H.SO. dugc chon 1a 0,25 mol/lit.

Mac du Vmu(‘)i Fe(III) c6 kha ning hoa tan dugc dong kim loai, tuy nhién theo két qua thi nghiém trén so
sa'n}} voi ket qua thi nghiém véi dung dich H2S04 ddc 18p thi nhan thay, trong truong hop nay, tac dung ciia
muoi Fe(III) chua nang cao dugc hiéu suat hoa tach.

Bdng 4. Két qud hoa tach véi dung moi HaSO, + Fex(SO,)3

Mau Khéi lwong méu (g) %Cu Thyc thu %
Miu dau 20 18.08 100
Ba hoa tach 5.9 2.04 3.33
Hiéu xuat hoa tach (%) 96.67
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3.2.4. Hoa tach bang dung méi H:SO4 + NH,CI

Trong cac tai liéu cho thdy, Cu c6 kha ning tao phtrc véi NHs, do d6 sir dung mubi amoni ciing ¢6 thé
la mot giai phap dé hoa tan dong, hon nita muoi amoni ciing 1a mot chat than thién véi mai truong.

Bang 5. Két qua hoa tach véi dung méi H)SO4 + NH,CI

Mau dau Bi hoa tich Hiéu suét
STT NHA4CI , % ) Khéi hoa tach
Khoi lugng %Cu lrong %Cu (%)
1 5 20 18,08 6.0 1.19 98.03
2 7,5 20 18,08 5.7 1.20 98.11
3 10 20 18,08 5.7 1.18 98.14

Cac thi nghiém vé su két hop dung dich H>SO4 v6i dung dich NH4CI ciing cho higu suét hoa téch ciing
khong khac véi khi dung H>SO4 ddc 1ap. Co 1€ nén cd nhiing nghién ciru riéng vé dung dich muoi cua
amoni. Boi day la dung dich than thién voi moi truong.

4. Két luidn

Nhom nghién ctru di x4c dinh thanh phan cta ba dong nha may Dién phan kém Thai Nguyén. D3 tién
hanh thi nghiém hoa tach véi dung méi HoSO4 doc 1ap va HoSO4 két hop véi mudi sit (1) hoac NH4CL
Céc két qua cho thiy dong kim loai hoa tan t6t trong cac truong hop, hiéu suat hoa tach 1én t6i 98%;

Axit H»SO4 1a ngudn nguyén liéu sin c6 tai Nha may Dién phan kém Thai Nguyén; nong d6 dung moéi
ciing khong qué cao (0,5 - 1,0 mol/lit), do d6 c6 thé tan dung dung dich thai ctia qué trinh dién phan. Diéu
nay s& gitp tiét kiém chi phi do tan dung ngudn nguyén liéu sin co ctia nha may; mé ra co hoi cho viée
nghién ctru sdu hon nham trién khai thyc té, ting hiéu qua kinh té va gop phan bao vé méi trudng tai Nha
may Dién phan kém Thai Nguyén.
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ABSTRACT
Dissolve Cu in solid residue of Thai Nguyen Zinc Electrolysis Plant

Phung Tien Thuat -*, Uong Van Bac?
! Hanoi University of Mining and Geology
2 Nui Phao Mining company LTD Masan Resources

In the production process, Thai Nguyen Zinc Electrolysis Plant emits a quantity residual solid which
contains some valuable metals such as Cu, Cd, Zn, Pb. With Cu content up to 18.08%, this residual solid
can become a source of raw materials for Cu metal production. This report presents some research to orient
the copper production technology from this raw material. The research results show that over 98% Cu from
this source is dissolved in H,SO4 solution under oxygen aeration conditions. H>SOys is an available material
source at Thai Nguyen Zinc Electrolysis plant, so the research results also open up the prospect of practical
implementation at this plant.

Keywords: Copper production technology; dissolve copper; recovering Cu metal.
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