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Viéc hoan thién qua trinh oxyclorua hoéa tir tinh quing sunfua dong
dugc md ta trong bai bao nay. Cac nguyén liéu dau vao dugc danh gia
vé chit lugng va thanh phan héa hoc dé phu hop véi diéu kién phuc
vu cho qua trinh oxyclorua hoa tric tiép tinh quéng sunfua dong.
Thanh phan héa hoc va cdu triic t& vi ctia san phdm sau qua trinh
oxyclorua dugc phén tich bang phwong phap EDS trén thiét bi JEOL-
JSM-6490, phuong phap SMEWW va phuong phap phan tich hoa
w6t. Tinh chit cua san pham sau ché tao ciing dugc nghién ciru danh
gid. San pham cua qua trinh oxyclorua héa truc tlep tinh quang
sunfua dong 1a dang hop chét oxyclorua cua dong dé hoa tan trong
moi truong axit lodng ¢ diéu kién va ap suat thong thuong. San pham
13 mit xich quan trong cho qué trinh hoan thién cong nghé thity luyén
quing sunfua dong tai Viét Nam.

Abstract
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Finishing of the oxyclorua process from copper sulfide concentrates
is described in this paper. The raw materials are evaluated for
quality and chemical composition to suit the conditions for
oxyclorua directly process the concentrate of copper sulphide.
Chemical composition and microstructure of the product after
process oxyclorua were analyzed by EDS method on JEOL-JSM-
6490, SMEWW method and wet chemical analysis method. The
nature of the post-manufacturing product is also evaluated. The
product of the direct oxyclorua pure copper sulphide refining
process is copper compound oxyclorua which is readily soluble in
dilute acidic conditions under normal conditions and pressures. This
product is an important link for the improvement of copper sulphide
ore hydrolysis technology in Vietnam.
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1. GIOI THIEU

Nudc ta cé trit lwong quing sunfua dong kha doi dao, phan bd chinh & cac ving Lao Cai,
Hoa Binh, Son La, Lai Chéu, Dién Bién, Thanh Hoa, Thai Nguyén... Hién nay, trong nudc da c6
day truyén luyén dong tir quing sunfua tai nha may Tang Loong theo phuong phap nau luyén
tinh quang. Day la phuong phap kha pho bién trén thé giéi, tuy nhién, né c6 nhugc diém Ia hiéu
suat thap (60 - 70%) va xi thai chira ham luong dong kha cao 1a chit thai cong nghiép nguy hai.
Hiéu dugc tinh can thiét cua viée sir dung cong nghé méi thay cho cong nghé hoa luyén trudc dy,
can by phong Cong nghé kim loai di nghién ctru cong nghé mai theo hudng thiy luyén. Tién hanh
nghién ctru dua quing déng sunfua ¢ dang kho hoa tan thanh dang oxyclorua dé hoa tan trong
dung dich axit lodng & diéu kién nhiét do va ap suét thong thuong dé thu duoc san pham 1a dung
dich sunfat ddng phuc vu cho cic khau thuy luyén tiép theo.

2. NGUYEN LIEU VA PHUONG PHAP
2.1. Nguyén liéu va thiét bi phuc vu nghién ciru
- Ddi twong nghién ctru 1a tinh quing sunfua dong ctia mé dong Sin Quyén, Lao Cai. Dbi

tuong nghién ctru chinh cua dé tai c6 ham lugng nhu bang 1 dudi day.

Bang 1. Thanh phan héa hoc bot oxit dong

Nguyén t6 o Mg Al Si S K Ca Fe Cu
Pon vi % % % % % % % % %
Két qua 17,24 0,56 2,92 9,64 17,05 0,91 0,55 2425 | 26,54

- Hé théng tron nguyén vat li¢u dung tich 20/ va Im’. Hé théng thu khi, bui cia qua trinh
oxyclorua héa dung tich 5001. Khuon gb dung dung nguyén liéu sau qua trinh oxyclorua héa, cac
thiét bi trén déu duogc ché tao tai Vién Khoa hoc vat liéu, Vién Han 1am Khoa hoc va Cong ngh¢
Viét Nam.

- Chat oxy hoéa H,O,, chit chuyén héa NaCl, chat két dinh Na,SiO; déu c6 xudt xir
Viét Nam.

2.2. Phuwong phap nghién ciru va ky thuét sir dung

- Phuong phap oxyclorua héa tryc tiép tinh quang sunfua dong
Tinh quang sunfua thuong c6 ham luong dong trén 20% dugce phdi tron véi cac chat phu
gia v mam vi sinh dé chuyén hoa tinh quiang vé dang dé hoa tan gdm sunfat dong va oxyclorua,
trong d6 chu yeu 1a oxyclorua. Qua trinh chuyén hoa dwoc thyc hién trong thoi gian 30 - 40 ngay
& diéu kién ap suat va nhiét do phong theo cac phan g sau [1,2] :

4CuFeS; + 2CI + 23/20, + 3H,0 — 2Cu,CI(OH); + SO4* + 4FeS0O,4 + 38" (1)

2FCSO4 + 1/202 + HzSO4 —> Fez(SO4)3 + Hzo (2)
S*+3 Fex(SO4); + 4H,0 — 2H,SO4 + 6FeSO4 3)
CU.FCSQ + 2F62(SO4)3 —> CU.SO4 + 2SO + SFCSO4 (4)

Cqu + FCQ(SO4)3 —> CU.SO4 + 2FCSO4 + SO (5)
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2CuSO0; + CI' + 30H — Cu,CI(OH); + SO4* (6)
CuO + HCl — CuCl, + H,O (7)
CuCl, + 3CuO + 3H,0 — 2Cu,CI(OH); (8)
CusFeS4 + 7CuSO; + 12NaCl — 5NaCuCl, + FeCl, + 7NaCuSO, + 48° )

- Qua trinh phdi tron s& co cac phan ng xay ra méanh liét va co khi thoat ra dang NOy (néu
ding chat oxy hoa NaNO;) va Cl, (néu ding NaClO). Cac khi ndy c6 thé khir kha triét dé bang
hé thong hap thy khi sir dung sita voi phun bui trong cac thap hap phu tu ché tao .

- Trong thoi gian phéi liéu chuyén hoa khong can bd sung thém nudc va hoa chit. Tuy
nhién cin phai che chan tranh mua gi6 hit vao lam nhio phdi lidu, vi moi su thay doi diéu kién
moi truong déu co thé anh hudng téi qua trinh chuyén hoa (phong hoa).

- Phuong phap nghién ctru thong sd toi uu cua chat oxy hoa, chit chuyén héa NaCl, chat
két dinh Na,SiO; dén qua trinh oxyclorua hoa.

- K¥ thuat phan tich ¢6 thé sir dung: phan tich phan bd ¢& hat, phan tich thanh phin EDX,
phuong phap nhiéu xa tia X, phan tich khdi phd plasma cam g ICP-MS, phén tich hoa hoc...
cac phuong phap nay dung dé phén tich dinh tinh hodc dinh lugng cc thanh phan nguyén td, ctia
cac mau dang bot, hoic dang dung dich... [3].

2.3. N§i dung nghién ciru

Nghién ctru thong s6 tdi uu ctia cac yéu to chit oxy hoa, chat chuyén héa, chat két dinh toi
qua trinh oxyclorua hoa truc ti€p tinh quang sunfua dong.

3. KET QUA VA THAO LUAN

3.1. Két qua nghién ciru thong sb toi wu ciia chit oxy héa H,0, dén qua trinh oxyclorua
héa truc tiep tinh quing dong.

Dé nghién ciru thong sd tdi wru cia cac chat oxy hoa dén qué trinh oxyclorua hoa thi ding
chit oxy hoa thong dung 1a H,0, véi lwong 1an luot 13 2-4-6-8-10-12% so véi khdi luong tinh
quing dong. Céc hoa chit con lai duogc bd sung voi lugng so véi tinh quing dong nhu sau : 15%
axit sunfuric H,SO4, 10% sunfat sat (IT), 12% mudi an NaCl, 0,3% chét két dinh Na,SiO3, 10% nudc
H>O. Dung Ikg tinh quang dong (kich ¢& dudi 50um) dé phdi liéu dugc hdn hop gém 5 miu c6
khbi luong lan huot 1a: 1 A93Ke; 1,513kg; 1,533kg; 1,553Kg; 1,573Kg; 1,593Kg.  Cac mau nay tron
déu 16i dé yén trong diu kién nhiét do va 4p suat trong “phong”. Sau 30 ngay chuyén hoa, tinh
quing dong duoc hoa tach va c6 thé xac dinh duoc ty 1¢ thu hoi dong tir tinh quang dong da
chuyén hoa [4,5,6].

Bang 2 . Ty 1é thu hoi dong tir tinh quang dong da duge oxyclorua hoa phy thude vao lwong chét oxy hoa H,0,

Ty 18 lwgng chét oxy héa H,0,, % 2 4 6 8 10 12
Ham lwgng dong ban diu, gram 2654 265,4 265,4 265,4 265,4 265,4
Ham lwgng dﬁng thu dwge, gram 209,1 221,6 226,7 2497 250,5 250,8

Ty 1¢ thu hdi dong, % 78,8 83,5 85,4 94,1 94,4 94,5
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Hinh 1. Hiéu suat thu hdi Cu phuy thudc vao ty 1¢ chat oxy héa H,0,

Can cir vao két qua trén bang 2 va do thi ¢ hinh 1, ¢6 thé thdy rang khi ting ty 1& chit oxy
hoa 1én thi ty 1& thu hdi dong ciing ting. Nguyén do Ia khi ting chat oxy hoa ban dau, cac phan
mg chira oxy xay ra cang manh liét hon, gitp cho qué trinh chuyén hoa vé sau dugce dién ra
thuan loi hon. Khi cho chit oxy hoa trong khoang tir 2 - 6%, phan @ng ting manh gan nhu ty 1¢
thuan voi lugng chat oxy hoa, con khi ting tir 8 - 12% thi phan (ng tang cham. Co thé mot luong
oxy bi bay hoi di khong kip tham gia phan tng néu lrong chat oxy héa qua du thira. Béi vay co
thé chon ty 1& chit oxy gia H,O, so v6i lugng tinh quing dong trong khoang 8 - 10% 14 t&i wru va
ty 1¢ thu hoi dong s& dat dugc tir 94 - 95%.

3.2. Két qua nghién ciru thong so toi wu ciia chit chuyén héa NaCl dén qua trinh oxyclorua
héa truc tiep tinh quing dong.

Dé nghién ctru thong s tdi wu ctia chat chuyén hda mudi an NaCl dén qua trinh oxyclorua
hoa thi bd sung mudi dn véi lugng 1an luot 13 4 - 8 - 12 - 16 - 20% so véi khdi luong tinh quing
ddng. Cac hoa chét con lai dugc bd sung véi lugng so voi tinh quing dong nhu sau : 15% axit
sunfuric H,SO4, 10% sunfat sit (II), 8% oxy gid H,0,, 0,3% chat két dinh Na,SiO3, 10% nuéc H,O.
Dung 1kg tinh quang dong (kich ¢& dudi 50pm) dé phdi lidu duge h6n hop gdm 5 mﬁu c6 khoi
lugng lan luot 1a: 1,473Kg; 1 ,513kg; 1,553kg; 1,593Kg; 1,633Kg. Cac mau nay tron déu rdi dé yén
trong diéu kién nhiét do va ap suat trong “phong”. Sau 30 ngay chuyen hoa, tinh quing dong duoc
hoa tach va c6 thé xac dinh duoc ty 1é thu hdi dong tir tinh quing ddng di chuyén hoa [4,5,6].

Bang 3. Ty 1¢ thu hoi dong tir tinh quing dong da dugc oxyclorua héa phu thude vao lwgng chat chuyén héa NaCl

Ty 1¢ lwgng chit chuyén héa NaCl, % 4 8 12 16 20
Ham lwgng dong ban diu, gram 265,4 265,4 265,4 265,4 265,4
Ham lwgng dong thu dwge, gram 193,2 239,1 250,0 251,1 251,3
Ty 1¢ thu hdi dong, % 72,8 90,1 94,2 94,6 94,7
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Hinh 2. Hiéu suit thu hdi Cu phu thudc vao ty 1¢ chét chuyén ho6a NaCl

Can clr vao két qua trén bang 3 va do thi ¢ hinh 2, c6 thé thdy rang khi tang ty 1¢ chat
chuyén héa NaCl 1én thi ty 1¢ thu hdi dong ciing ting. Nguyén do 1a khi ting NaCl, lugng ion CI
duogc ting cudng va 6n dinh gitp cho qua trinh chuyén hoa vé sau dugc dién ra thuan lgi hon.
Khi cho chit chuyén hoa NaCl trong khoang tir 4 - 12%, phan tng ting manh gan nhu ty 1¢ thuan
voi lwong chét chuyén hoa, con khi tang tir 12 - 20% thi phan tng ting cham lai. Cé thé lwong
ion CI" qua du thira. Béi vay c6 thé chon ty 1& chit chuyén hoa NaCl so véi lugng tinh quing
ddng trong khoang 12 - 16% 1a toi wu va ty 1& thu hdi dong s& dat dugc tir 94 - 95% [4,5,6].

3.3. Ket qua nghién ciru thong s6 toi wu chét két dinh Na,SiO; dén qua trinh oxyclorua ho6a
truc tlep tinh quang dong

Dé nghién ciru thong s6 t6i wu ciia chit két dinh Na,SiOs dén qua trinh oxyclorua hoa thi
b6 sung Na,SiOs véi lugng 1an luot 14 0,1 - 0,2 - 0,3 - 0,4 - 0,5% so véi khdi lugng tinh quing
ddng. Cac hoa chét con lai dugc bd sung v6i lugng so voi tinh quing dong nhu sau : 15% axit
sunfuric H,SO4, 10% sunfat st (IT), 8% oxy gia H,O,, 12% chit chuyén hoa NaCl, 10% nuéc H,O.
Dung 1kg tinh quéng dong (kich ¢& dudi 50pm) dé phdi lidu duge hSn hop gdm 5 mﬁu c6 khoi
luong lan huot 1: 1,551Kg; 1 ,552kg; 1,553kg; 1,554Kg; 1,555Kg. Cac mau nay tron déu rdi dé yén
trong diéu kién nhiét do va 4p suat trong “phong”. Sau 30 ngay chuyen hoa, tinh quang dong dugc
hoa tach va c6 thé xac dinh duoc ty 1é thu hdi dong tir tinh quing ddng di chuyén hoa [4,5,6].

Bang 4. Ty 1¢ thu hoi dong tir tinh quing dong da dugc oxyclorua héa phu thudce vao lugng chat két dinh Na,SiO;

Ty 18 lwgng chét két dinh Na,SiOs, % 0,1 0,2 0,3 0,4 0,5
Ham lwgng dong ban diu, gram 265,4 265,4 265,4 265,4 265,4
Ham lwgng dong thu dwge, gram 2224 237,8 251,6 213,7 192,9

Ty 1¢ thu hoi dong, % 83,8 89,6 94,8 80,5 72,7
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Hinh 3. Hiéu sut thu hoi Cu phu thudc vao ty 1é chat két dinh Na,SiO;

Cain cir vao két qud trén bang 4 va d6 thi ¢ hinh 3, c6 thé thiy rang khi tang ty 1& chat két
dinh Na,SiO; 1én thi ty 1¢ thu hdi dong ciing tang. Nguyen do la khi tang Na,SiOs, sy dinh két
cac hat tinh quing dong dugc tang cudng va 6n dinh giap cho qua trinh trao ddi va chuyén hoa
gifra cac hat dugc dién ra thuan loi hon. Tuy nhién khi cho chat két dinh Na,SiO3 16n hon 0,3%,
phan tng chuyén hoa lai kém di. Nguyén nhén c6 thé 1a luong chit két dinh tang 1én lam sy trao
d6i bi ngin can, dic biét 1a khong khi kho xam nhap vao dbng liéu dé cung cip du oxy cho cac
phan tng oxyclorua hoa. Do d6 qua trinh chuyén héa bi phong téa va cham lai. Két qua thi
nghiém cho thay c6 thé chon ty 1¢ chit két dinh Na,SiOs so voi lwong tinh quing dong khoang
0,3% 1a toi vu va ty 16 thu hdi dong s& dat dugc khoang 95% [4.5,6].

3.4. Két qua tdi wu qua trinh oxyclorua héa trwe tiép tinh quing dong

Dua trén céac két qua nghién ctru néu trén, dé tai da xéac dinh duge ty 1€ cac thanh phﬁn phéi
liéu ti wru, cho qué trinh oxyclorua héa tinh quiang dong trong didu kién ap suat thuong 1a: 1kg
tinh quing doéng + 15% axit sunfuric H,SO4, 10% sunfat sat (IT), 8% oxy gia H,O,, 12% chat
chuyén hoa NaCl, 10% nuée H,0, 0,3% Na,SiO;. Tap thé nghién ctru da tién hanh oxyclorua hoa
tinh quing dong theo phdi lidu nhu trén dugc hon hop c6 khdi lwong 1,553Kg. Pem hdn hop dé
ngoai khong khi trong thoi gian 30 ngdy. Sau 30 ngay dem hdn hop di hoa tach ta thu dugc két
qua nhu sau [6]:

Bang 5. Ty 1¢ thu hoi dong tir tinh quing dong da dugc oxyclorua héa truc tiép véi cac chat phu gia tdi wu

Tong lwong chét phu gia tdi wu, % 55.3
Lwgng dong thue té trong miu phan tich, gram 265,4
Lwong dong thu dwoc sau phén tich, gram 2527
Ty 1& thu hdi dong, % 95,2
4. KET LUAN

Viéc nghién ctru hoan thién qua trinh oxyclorua héa truc tiép tinh quing dong da dwoc mé ta
trong bai bdo nay. Nguyén vat li¢u la quing sunfua dong cia md Sin Quyén - Lao Cai, cung vdi
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cac chét phy gia da dugc nghién ctru vé thanh phan va tinh chat. Két qua phan tich vé thanh phan
hoa hoc ctia san pham sau qua trinh oxyclorua cho ket qua qua trinh thu hoi 1én dén trén 95%;
bén canh do, ciing di xac dinh dugc tat ca cac thong s toi wru va hoan thién qué trinh oxyclorua
héa tryc tlép tinh quing dong 1a chat oxy hoa 8 - 10%, chét chuyén hoa 12 - 16%, chét két dinh
0.3% ap dung cho da dang cac loai quing sunfua dong. Két qua néu trén c6 ¥ nghia rat 16n , gop
phin hoan thién cong ngh¢ thuy luyen quing dong 4p dung cho ngudn quing sunfua dong vigt
nam. Dong thoi két qua cting mo ra viéc ap dung phuong phap oxyclorua hoa nay vao nhiéu loai
hop chét khic ctia dong 14 tién dé cho qua trinh ché bién sau kim loai dong tai Viét Nam.

LOI CAM ON
Nghién ctru nay dugc tai trg kinh phi tir dé dy an san xuat thir nghiém Vién Han 1am Khoa

hoc va Cong ngh¢ Viét Nam “Hoan thién va ung dung cong nghé thiy luyén quang dong vao san
xuat thu nghiém sunfat dong CuSO4.5H>0 chat luong cao” (ma s6: VAST.XSTN.01/17-18).
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