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Truong Pai hoc Mo - bia chét

Bai bao trinh bay vé két qua nghién cizu thuc nghiém hoa tdch dong trong xi 10 luyén

stén dong (SKS) Lao Cai bang dung dich axit H,SO4. Qud trinh dd nghién ciru khao sét anh

hrong cua cac thdng sé nhw: nong dé axit, nhiér d@é, thoi gian, ty s6 L/R va lhrong chat oxy

hoa Fex(SO4)3 téi mize dé hoa tach dong trong xi. Két qud nghién cizu cho thdy ¢ mize dé tach

dong twong dwong thi khi hoa tach c6 mat chdt oxy hoa Fey(SO4)s Sé giam duwoc chi phi axit

nhiéu so véi sir dung chdt oxy hoa 1a oxy khong khi: ¢ ché dé hoa tach H,SO4 = 3 mol/l, R/L

= 4/1, nhi¢t do = 80 °C, thoi gian = 8h va suc khdng khi lién tuc hiéu sudt hoa tach dat 63%,

trong khi si dung chdt oxy hoa Fex(SO4)s, hiéu sudt hoa tich dat 65,2% & nong do axit chi
0,5 moll/I.

1. Pit van dé

Xi dong sinh ra trong quéa trinh hoa luyén dong Lao Cai (trong khau luyén stén
ddng 10 SKS) con Ian dong véi ham luong tir 3 - 5% Cu. Viéc nghién cau cdng nghé
xur ly thu hoi dong tir xi nay 1 rat quan trong va can thiét, knéng nhitng gidp tan thu
kim loai dong ma con gép phan dinh huéng xir Iy méi truong thai xi, tranh gay 0
nhi&m va ton that tai nguyén khoang san cua dat nudc.

Muyc dich cua nghién ciru nay 1a thim do kha niang tach dong trong xi bang
phuong phap thuy luyén thong qua qué trinh hoa tach trong dung dich axit H,SO,4 c6
st dyung chat oxy hoa la oxy khéng khi va muéi sunfat sat ba. Qua trinh nghién cuu
anh huong caa nong do axit, nhiét do, thoi gian va chat oxy héa téi hiéu suat hoa tach
ddng di duoc dua ra. Bén canh viéc tich dong c6 xem xét dén hanh vi cua sat anh
hudng téi qué trinh nay.

2. Co sé ly thuyét

Qua trinh hoa tach dua trén co so dong va cac hop chét cia dong hoa tan trong
dung dich axit H,SO, khi c6 chat oxy hda oxy hoic sufat sat ba theo cac phan tng: [1,
2,3]

Cu,0 + 2H" = 2Cu*" + H,0 + 2e

Cu + 2H" + 0,50, = Cu** + H,0

Cu,S + 2H" + 0,50, = 2Cu** + H,0 + S + 2e
Cu+Fe¥=Cu® +Fe* +e

Cu,S +Fe**=2Cu** +S+e

Diéu nay dugc phan anh rd trén gian d6 trang thai E-pH caa hé Cu-S-H,0, Hinh
1 [3]: Vung tdn tai cua san phim hoa tach 1a dung dich Cu?* & khoang viing gia tri E >
0,35 (V) va pH < 7. Nhu vay, dong va hop chat cia déng déu c6 kha nang hoa tan
trong dung dich axit sunfuric khi c6 mit chit oxy hoa.



EMV)

Hinh 1. Gian d6 can bang E — pH hé Cu-S-H,0 & 25 °C [3]

3. Miu nghién ciru va cach thirc thi nghiém

- Mau thi nghiém:

Mau xi st dung trong nghién ciru duoc lay tir xi 10 luyén Stén dong (10 SKS),
thuoc Nha may luyén dong Lao Cai cung cap. Phan tich Ronghen cho thay thanh phan
chinh cua xi chtra chii yéu sit ¢ ba dang: Fayalite 60 — 77% (Fe,SiO,),Magnetite 16 —
18% (Fe;0,) va Gotite 1-3% (Fe,05.H,0). Pdng ciing ton tai ba dang: oxit Cu,0 1 —
2%, sunfua CuS, Cu,S 1 — 2% va dong kim loai (it). Thanh phan chinh cua mau duoc
néu ¢ Bang 1

Bang 1. Thanh phan hoa hoc chinh mau nghién ctu

STT Chi ti?éjhphén D\Zn lﬂgrr]r;
1 Al,O4 3,15
2 CaO 1,84
3 Fe,O, 66,07
4 K,O 0,21
5 MgO % 1,15
6 MnO 0,11
7 P,O5 0,01
8 TiO, 0,20
9 Cu 4,05




- Thiét bi

Thiét bi thi nghiém bao gdm céc thay tinh 250 - 500ml, méay khuiy diia c6 hé
thng gia nhiét va may do pH kiéu handylab of SCHOTT.

- Qua trinh thi nghiém

Qué trinh hoa tach wng véi mdi lan thi nghiém 20 gam mau xi, duoc khao sat
theo cac ché do khéac nhau vé nhiét do, thoi gian, nong do axit, ty s6 16ng — ran va chét
oxy héa la oxy khdng khi cung mudi sit ba sunfat. Hiéu suat qua trinh hoa tach ddng
duoc tinh theo c6ng thurc sau:

=S =CUa 110005
ubd

Trong do:

Cuyg - luong d6ng c6 trong mau xi ban dau, gam

Cug - luong dong con lai trong ba sau qué trinh hoa tach, gam.

4. Két qua nghién ciru va thao luan
4.1. Hoa tach sir dung chdt oxy hoa l1a oxy khéng khi.

Qua trinh thi nghiém khao sat gdm: nong do axit H,SO,, thoi gian hoa tach, nhiét
d6 hoa tach, ty s6 1ong - ran. Con oxy dua vao dung dich hoa tach bang may suc khdng
khi lién tuc. Két qua khao sat thé hién trén Hinh 1, Hinh 2, Hinh 3 va Hinh 4.
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Nhan xét:

- Muc d6 hoa tach dong ting cao theo néng do axit va nhiét do. O diéu kién
khao sat ap suat thuong, mirc hoa tach dong cao nhat xung quanh dat mac 70%, tuy
nhién mic do hoa tan sat ciing rat cao trén 80%.

- Khéng nén str dung axit o luong du cao dé tranh sat ciing hoa tan. Muc do hoa
tan dong nén lua chon 1a 63% khi hoa tach & nong do axit H,SO, = 3 mol/l, ty I¢
long/ran = 4/1, véi ché do nay sat hoa tan trong dung dich thap.

- Ham luong dong trong b hoa tach con cao (Cu = 2%) chua dap ung duoc yéu
cau thai.

4.2. Hoa tach si dung chdt oxy hoa 1a Fe,(SOy)s.

Céch thuc thi nghiém tuong ty nhu khi sir dung chat oxy hoa Ia oxy khong khi.
Qua trinh thi nghiém khao sat anh huong cua céc thong sé cdng nghé dén mic do hoa
tach ddng gom: nong do axit H,SO,, thoi gian hoa tach, nhiét do hoa tach, ty 18 long -
ran va luong chat oxy hda Fe,(SO,);. Két qua thé hién trén Hinh 5, Hinh 6, Hinh 7,
Hinh 8 va Hinh 9.

Nhgn xet:

- O cling ndng do axit va cac thdng sb khac khong dbi, mirc do hoa tan ddng vao
dung dich khi sir dung chat oxy hoa Fe,(SO,); cao hon so véi st dung oxy khdng khi.

- Khi nong d6 axit H,SO, ting trén 2 mol/l, mirc d6 hoa tan dong ting nhung
ddng thoi sit cling hoa tan nhiéu giéng véi qua trinh hoa tach sir dung oxy khéng khi,
lam cho khéi luong ba giam manh téi 70% gay ton nhiéu axit. Do d6 can nghién ctu
hoa tach & nong do axit thap.

- V& mat c6ng nghé khi hoa tach str dung chéat oxy hoa 1a Fe,(SO,); nén chon
hop 1y & ché d: ndng do axit 0,5 mol/l; nhiét d6 70 °C; thoi gian 10h; ty 18 ran/long 1a
1/8 va luong Fe,(SO,); 0,163 mol/l (65 g/1). Vi ché d6 nay hiéu suit hoa tach dong
dat 65,2%.
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5. Két luan

Tir két qua nghién ciru kha ning tach dong tir xi 10 luyén stén déng (10 SKS) cua
nha may luyén ddng Lao Cai, rat ra két luan:



1. Thanh phan vat chat miu xi 10 luyén stén dong (106 SKS) Lao Cai, chitra ham
luong d6ng khoang 4% va dong ton tai ca ba dang: kim loai, oxit cing sunfua. Thanh
phan khoéang chinh chira trong xi gom fayalite (Fe,SiO,) va magnetite (FesO,).

2. Khi hoa tach ddng trong xi bang axit H,SO, ¢6 suc khong khi, hiéu suat hoa tach
dat 63% va khéi lwong mau giam 26% & ché do hoa tach: H,SO, = 3 mol/l, R/L = 4/1,
nhiét do = 80 °C, thoi gian = 8h. Hiéu suat qua trinh nay cé thé dat téi 70% ¢ nong do
axit cao trén 3 mol/l, tuy nhién lugng sit cling hoa tan vao dung dich ciing rat I6n trén
70% (twong duong khdi lwong mau giam 72%)

3. Khi hoa tach bang axit H,SO, va str dung chat oxy hda 1a Fe,(SO,)s, hiéu suit
hoa tach dat 65,2% va khéi lwong miu giam 20,4% & ché d6 hoa tach: H,SO, = 0,5
mol/l, R/L = 8/1, nhiét @6 = 70 °C, thoi gian = 10h va lugng Fe,(SO4); = 65 g/l.

4. Kha ning hoa tach dong trong xi bang axit H,SO, khi st dung chat oxy hoa
Fe,(SO4)stuy giam duoc chi phi axit, nhung hiéu suat hoa tach ddng trong xi con thap,
ham lugng dong trong dudi thai van cao trén 0,9 % Cu, do d6 can tiép tuc nghién ciu
tim chat oxy héa khéac cho hoa tach dong trong xi./.
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Copper extraction from slag of the Lao Cai SKS copper smelter

The report presents the results of the experimental research on copper leaching of the
Lao Cai SKS furnace slag by sulfuric acid solutions. The study investigated the influence of
important variables including acid concentration, temperature, leaching period, L/S ratio and
Fe,(SO4); concentration. The results showed that the Fe,(SO4)3 is better oxidizing agent than
air. At leaching temperature of 80 °C, L/S of 4/1, leaching period of 8 hours, continuous air
saturation and acid concentration of 3 mol/l, the leach efficiency was about 63%, while with
the same leach conditions but acid concentration of 0.5 mol/l, the leach efficiency of 62.5%
were obtained when using Fe,(SO,); instead of air.

Keywords: Leaching, copper smelter slag, Fe,(SO.)s, oxidization agent, Lao Cai.



