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Tém tit
Ti i‘j khoa: ) ) Cong nghé ché tao sunfat dong dang hat tir tinh quing sunfua dong
Cau tric t€ vi; Ket tinh; Sunfat bang phuong phap Két tinh duge md ta trong bai bao nay. Cac
dong; EDS. nguyeén liéu dau vao dugc danh gia vé chat luong va thanh phan hoa

hoc @ phu hop voi diéu kién ché tao Sunfat dong lam thirc dn chin
nudi. Thanh phan hoa hoc va Cau triic té vi clia san pham sunfat sau
ché tao duoc phan tich bang phuwong phap EDS trén thiét bi JEOL-
JSM-6490, phuong phap SMEWW va phuong phap phan tich hoa
wot. Tinh chét cua san pham sau ché tao cing dugc nghién ciru danh
gi4. San pham Sunfat dong 1am ra c6 thanh phan dam bao lam thirc dn
chan nuéi. Céc chi tiéu clia san pham sunfat dap ung du yéu cu canh
tranh véi cac san pham cua thé giéi.

Abstract
Keywords: The technology of making sulfate co-formations from crystalline
Concentrates; EDS; Microstructure; copper sulfide using concentrates method is described in this paper.
Sunfat copper. Input materials are evaluated for quality and chemical composition to

conform to the conditions of producing copper Sulphate for animal
feed. The chemical composition and Microstructure of post-
manufactured sulphate are analyzed by EDS method using JEOL-
JSM-6490 and wet chemical analysis. The properties of the post-
manufacturing product are also evaluated. Copper sulphate products
have appropriate ingredients to be used as are made animal feed. The
criteria of sulfate products meet the requirements of competing with
other products in the world.
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1. GIOI THIEU

Hién nay, Nudc ta co trit lrong quing sunfua dong kha doi dao, phan bd chinh ¢ cac ving
Lao Cai, Hoa Binh, Son La, Lai Chau, Dién Bién, Thanh Hoa, Thai Nguyén... Hién nay, trong
nude da co day truyén luyén dong tir quang sunfua tai nha may Tang Loong theo phuong phap
niu luyén sten. Day la phuong phap kha phd bién trén thé gidi, tuy nhién, nd c6 nhuge diém la
hi¢u suat thap (60- 70%) va xi thai chira ham lugng dong kha cao 1a chat thai cong nghiép nguy
hai. Hiéu dwoc tinh can thiét cta viée sir dung cong nghé mdi thay cho cong nghé hoa luyén trudc
day, can bo phong Cong ngh¢ kim loai da nghién ctru cong nghé mai theo hudng thuy luyén va
xem xét kha ning tng dung v6i quang Chancopyrit ciia Viét Nam nham tao ra san phim sunfat
dong chét lrgng cao dung lam thirc in chin nudi va hudng dén thay thé cac san phim nhap ngoai.

2. NGUYEN LIEU VA PHUONG PHAP

2.1. Nguyén liéu va thiét bi

+ Péi tugng nghién ciru la oxit ddng dugc diéu ché tir quing sunfua dong cia mod dong
Sao Tua, Moc Chau, Son La. D61 tugng nghién ctru chinh cta bai bdo c6 ham lwgng nhu bang 1.

Bang 1. Thanh phan héa hoc bot oxit dong

Chi ti¢u CuO FeOOH.nH,0 CuCIOH

Pon vi % mg/Kg mg/Kg

Két qua 99,52 1,20 8,90
+ Thiét bi:

Heé théng hoa tach gia nhiét dung tich 120 lit. Binh két tinh sunfat dong dung tich 200 lit.
Binh chiét thu hoi dong, tat ca déu dugc ché tao tai Vién Khoa hoc vét li¢u, Vién Han lam Khoa
hoc va Cong ngh¢ Viét Nam [1].
2.2. Phuwong phap nghién ciru

Dua vao d6 tan cua déng sunfat phu thudc vao nhiét do. Dudi day la bang do tan cua déng
sunfat theo nhiét d¢ [2].

Bang 2. B¢ tan cua CuSO,.5H,0 trong nudc

t'C 30 40 50 60 70 80 90 100
D tan CuS04.5H,0 (g/1) 37,8 44,6 55 61,8 72 83,8 97,8 114

St dung phuong phap hoa tach bot oxit dong diéu ché tur quang sunfua ddng thanh dich
sunfat dong nong do cao va gia nhiét tao dich bdo hoa (Cu > 90g/lit) roi két tinh sunfat dong tir
dich bao hoa:

CuO + H,S0, = CuSO4 + H,0 (1
CuSO4 + 5H,0 — CuS04.5H,0 4 )

- Phuong phép nghién ciru anh huong ctia @6 PH dung dich, tc d6 khudy trong dung dich
t6i qua trinh két tinh sunfat dong.

- Thyc nghiém ché tao sunfat dong bang bot oxit dong dicu ché tir quing sunfua dong
duogc thyc hién trén thiét bi hoa tach gia nhiét va thiét bi khudy két tinh tai Vién Khoa hoc vét
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liéu; cac tinh chit cta san phdm sunfat ddng duoc phan tich danh gia bang cac phuong phap nhu:
nhiéu xa tia X, anh hién vi dién tir quét va phuong phap phén tich hoa hoc [1,2].

- Dya vao bang thanh phin hoa hoc ctia sunfat dong lam thirc dn chin nudi, dé kiém tra san
pham sunfat dong ché tao ra c6 dam bao yéu cau ky thuat dé lam thirc in chin nudi hay khong.

Bang 3. Tiéu chuan sunfat dong lam thirc an chan nudi

Nguyén tb Cu Pb Fe Zn Cd As pH Khéng tan trong nuwéc
Pon vi tinh % % % ppm | ppm | ppm %
Thanh phén >25 <0,1 <0,5 <20 <10 <10 3-4 <0,2

2.3. N¢i dung nghién ciru

- Nghién ctru ché tao sunfat dong bang phuong phap dun qué bao hoa oxit dong
- Nghién ctru ché tao sunfat ddng bang phuwong phap chiét dich hoa tan oxit dong.

3. KET QUA VA THAO LUAN
3.1. Ché tao sunfat dong bang phwong phap dun qua bio hoa oxit dong
3.1.1. Anh huéng ciia @6 pH dén khd nding két tinh sunfat dong bang phwong phdp dun qud
bdo hoa

- PH dung dich dwoc khong ché thay doi tr 1 dén 3,5; dung dich ban dau giit bdo hoa &
95°C, sau d6 dé ngudi vé nhiét d6 phong trong 12h. Két qua do duoc lwong sunfat két tinh theo
bang va hinh v€ dudi day [3,4,5]:

Bing 4. Anh huong cta d6 pH dung dich bdo hoa dén luong sunfat két tinh (g), tinh cho 1 lit dung dich

pH 1 1,2 1,5 2 2,5 3,2 3,5
Sunfat két tinh (gam) 58 63 66 58 58 51 56
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Hinh 1. Lugng sunfat ddng két tinh phy thudc vao pH dung dich ban diu

- Tir d0 thi hinh 1 ¢6 thé thiy ring lwong sunfat dong két tinh phu thudc rat nhiéu vao do
pH hay n6i cach khac phu thu¢c nhiéu vao d6 du axit trong dung dich. Theo két qua thyc nghiém
do pH nén khong ché ¢ 1,5 sé€ thu dugc khoi lugng sunfat dong 16n nhat.
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3.1.2. Khéi lwgng két tinh sunfat dong phu thudc vao toc dp lam ngudi dung dich qud bao hoa

- Toe d6 1a ngudi anh huong dén san luong. Khao sat tdc do gidm nhiétt=2,4.5,6,7,10
trong 1h.

70

65

60

luong ket tinh (g)

55

50
toc do lam nguoi (0C/h)

45
0 2 4 6 8 10 12

Hinh 2. Luong sunfat déng két tinh phu thudc vao toc do 1am ngudi

- P4 thi hinh 2 cho thiy tdc d6 ngudi dung dich nén giit 6 °C/h s& thu duoc lwong sunfat
két tinh nhiéu nht. Nhu vay 6 thé két ludn ring diéu kién toi uu dé thu duoc lugng sunfat dong
16n nhat 1a: nhiét d6 gia nhiét 100°C, d6 pH 1 35 toc d6 ngudi 6 °C/h [3,4.5,6].

- Sau khi nghién ciru duoc cac thong s6 toi uu cho qua trinh két tinh sunfat bang phuong
phép dun bio hoa oxit d6 1a: 6 PH két tinh 1a 1,5 va téc d6 lam ngudi 1a 6 °C/h. Tép thé tac gia
da tién hanh két tinh sunfat déng ¢ diéu kién tdi wu d6 va thu duoc san phidm sunfat dong co
thanh phan nhu trong bang 4.

Bang 5. Két qua phan tich sunfat ddng diéu ché bang phwong phéap dun qua bdo hoa oxit dong

Nguyén to Cu Pb Fe Zn As Ccd
Pon vi tinh % ppm % ppm ppm ppm
Thanh phan 25,21 3 0,035 18 2,7 3

- Tur két qua san pham sunfat dong trong bang 5 dugc diéu ché bang phuong phap dun bio
hoa oxit dong so sanh v&i bang thanh phan sunfat dong lam thirc an chin nudi trong bang 3. Co
thé thay rang san pham sunfat dong lam bang phuong phap dun qua bao hoa oxit dong cho két
qua rat tot, sunfat dong ché tao ra dui tiéu chuan dung lam thirc dn chin nudi.

3.2. Ché tao sunfat ddng bang phwong phap chiét dich hoa tan oxit dong
3.2.1. Anh hwéng ciia @6 pH dén hiéu sudt thu héi dong bang phwong phdp chiét

- Nong d¢ axit (hay pH) anh huong 16n dén kha nang chiét cua cac nguyén té hoa hoc. Su
tao chelat ciia cac tc nhan véi cac kim loai can chiét va lam sach phu thudc rat 1on vao ndng do
axit [H]. Nong do axit cang cao sy tao phurc cua kim loai voi tac nhén chiét cang thap do vay
viéc nghién ctru lya chon noéng d6 axit thich hop lam tang hé sO phan b trong qua trinh chiét
dong rat can thiét. Thi nghiém duoc tién hanh nhu sau ndng do dong sulfat ban dau 1a 20 g/l voi
ndng do tac nhan chiét LIX860-I (40%) pha lodng véi 60% dau hoa, chiét trong thoi gian 5 phit,
phan pha trong 10 phut. Nong d6 dong trong pha nudc va pha hitu co dugc dem di phén tich va
tinh toan. Két qua dwoc ghi lai & bang 6 [3,4,5,6].
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Bang 6. Anh huong ctia PH t6i phan bo chiét dong

TT C, (Nong dd ban dau g/1) pH | Tac nhan chiét | Thoi gian chiét (phit) | H¢ s6 phian bé D
1 20 0,5 40% 5 7,96
2 20 1,0 40% 5 8,01
3 20 2,0 40% 5 8,13
4 20 3,0 40% 5 9,10
5 20 4,0 40% 5 8,60
6 20 5,0 40% 5 8,63
7 20 6,0 40% 5 6,55

- Két qua bang 6 cho thdy hé s6 phan bd phu thuge rat 16n vao ndéng do axit (pH). O pH
thap kha ning chiét kém hon khi tang pH 1én thi hé sO phan bd tang, pH = 3-5 hé s6 phan bd cao
nhét. Khi pH ting 1én tiép thi hé sé phan bd lai giam do kha ning phan pha kém hon. Hé phd
phan bd quyét dinh dén kha niang chiét dong ra khoi hop chit hiru co giau dong va ciing quyét
dinh dén hiéu suat thu hdi dong. Vi pH = 3 cho hé sé phan b D = 9,1 16n nhét dong nghia véi
viée cho hiéu suat thu hdi dong 16n nhat.

3.2.2. Anh huwéng ciia chit chiét dén hi¢u sudt thu hoi dong bang phwong phdp chiét

- Pé d4nh gia anh hudng cua ti 1 tac nhan chat chiét va dung moi dén hé sé phan bd ctia
Cu(Il) va hiéu sudt thu hdi dong bang tic nhan chiét LIX860-I, ching toi thuc hién nhu sau:
Dung mdi chiét dugc pha theo ti 18 1dn lugt 20%, 30%, 40%, 60%, 100% tic nhan chiét LIX860-
I pha lodng trong diu hoa. Dung dich Cu(ll) c6 néng d6 ban dau C, = = 20g/l .Cho dung dich
Cu(Il) va dung moi chiét vao phéu chiét vai ti 18 the tich 1+1, thoi gian chiét 5 phut, phan pha
10 phut. Dung dich sau chiét dugc dem phan tich ndng d6 Cu, ket qua ghi trong bang 7. H¢ s6
phan b6 (D) 1a dai luong co ban danh gia h¢ tc nhan chiét. Hé s6 phan bd ciia mot nguyén to A
phu thudc vao ndng do theo hé thirc [6]: D = Cpe/Cre

Che: NOng d6 ion Cu(Il) trong pha hitu co (M)
Cue: NOng d6 ion Cu(II) trong pha nuée (M)

Bang 7. Anh huéng ciia ndng d¢ tac nhan chiét va dung moi dén hé sé phan bé ciia Cu(Il)

TT Nﬁl}g do tac nhan Nong do¢ Cu(Il) Nong d9 Cu trong | Nong d§ Cu trong Hé S(‘é
chiét va dung méi ban dau C, (g/1) pha nwéce C,. (g/1) | pha hitu co Cy. (g/1) | phian bo D
1 20% 20 2,44 2,56 1,049
2 30% 20 1,05 3,95 3,76
3 40% 20 1,01 3,99 3,95
4 60% 20 0,72 4,28 5,941
5 80% 20 0,68 0,43 6,352
6 100% 20 0,66 4,34 6,576

- Két qua thi nghiém bang 7, cho thay ndng do tac nhan chiét cang cao thi hé sb phan bd
cang cao tirc 1a kha ning chiét kim loai dong cang 16n. Tuy nhién su tuyén tinh cia ndng do tac
nhan chiét véi hé s6 phan bd ciing chi ting tGi mot gidi han xac dinh. Hon nita khi ndng d tac
nhan chiét ting lam cho qua trinh phén pha chdm, khong thuén loi cho qua trinh rira giai chiét sau
ndy do vay chung t6i Iya chon ndng d6 tac nhan chiét 1a 40% du dé chiét tach lam sach Cu(Il). Véi
ndng d6 tac nhan chiét 1a 40% LIX860-I pha v61 60% dau hoa s& cho h¢ s6 phan bd D hop 1y thuén
loi cho qua trinh chiét va rira giai chiét dé dat duoc hiéu suét thu hdi dong 16n nhét.
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- Sau khi nghién ctru dwoc cac thong sb tdi wu cho qua trinh két tinh sunfat bang phwong
phéap chiét dich hoa tan oxit dong do 1a: ¢6 PH chiét 1a 3 va Vi ndng do tac nhan chiét 1a 40%
LIX860-I pha v&i 60% dau hoa. Tap thé tac gia da tién hanh két tinh sunfat dong & diéu kién toi
vu d6 va thu duoc san pham sunfat dong c6 thanh phan nhu trong bang 8 [5,6].

Bang 8. Két qua phan tich sunfat dong diéu ché bang phuong phap chiét dich hoa tan oxit dong

Nguyén to Cu Pb Fe Zn As Ccd
Pon vi tinh % % % ppm ppm ppm
Thanh phan 25,18 0,035 0,027 12 3,2 3,7

- Tir két qua san phim sunfat dong trong bang 8 dugc diéu ché bang phuong phap chiét
dich hoa tan oxit déng, so sanh v&i bang thanh phan sunfat dong lam thirc dn chin nudi trong
bang 3. C6 thé thay rang san pham sunfat dong lam bang phuong phap chiét dich hoa tan oxit
dong cho két qua rat tét, sunfat dong ché tao ra du tiéu chuan ding lam thic dn chin nudi.

4. KET LUAN

Viée nghién ctiru va chon lya nguyén liéu phu hgp cho qua trinh két tinh sunfat dong lam
thire an chan nudi da duge mo ta trong bai bao nay Che do két tinh cling nu cac thong so két tinh
sunfat dong toi wu da dugc lya chon va danh gia. Két qua phan tich vé thanh phan hoa hoc cua
san pham sunfat dong sau khi két tinh cho két qua tét, sunfat dong diéu ché ra co du tiéu chuan
lam thirc an chan nudi. Cac phuong phap két tinh sunfat dugc trinh bay trong bai bio nay dong
vai tr0 quan trong trong viéc hoan thién cong ngh¢ thuy luyén quang sunfua dong tai Viét nam
va tién dén ap dung cho quy mo trén toan thé gidi.
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