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NGHIEN CUU ANH HUGNG CUA AXIT SUNFURIC
DEN QUA TRINH CHUYEN HOA TINH QUANG SUNFUA DONG

MO SONGPE - SON LA

RESEARCH THE EFFECT OF SUNFURIC ACID ON SYMPTOMS OF COPPER SUNFUA SONGPE - SON LA

TOM TAT

Nghién ctiu anh huéng cda axit sunfuric dén qua trinh chuyén héa tinh
quang sunfua dong mo Songpe - Son La dugc trinh bay trong bai bao nay.
Nguyén liéu dau vao |a tinh quing sau tuyén mo Songpe - Son La ¢6 ham lugng
ddng trong khoang tlr 20 - 24%. Tinh quang sau tuyén la sunfua dong khd hoa
tan trong diéu kién axit loang va nhiét do thong thutng, do do can dua vao cac
chat chuyén hda, chdt oxy hda, chat két dinh va cic phu gia. Muc dich chuyén
héa tinh quang sunfua thanh dang deex hoa tan trong méi truong axit lodng va
nhiét d6 thudng. Tinh quang tron véi chdt chuyén hoa, chdt oxy hda, chét két
dinh va phu gia khac, chdt déng va luu gii trong thdi gian 30 ngay. San phdm
thu dugc la hgp chat Acatamite ctia dong.

T khéa: Tinh qudng, chdt chuyén hda, chdt oxy hda, chdt két dinh,
Acatamite.

ABSTRACT

Research on the influence of sulfuric acid on the conversion of copper sulfide
concentrates from Songpe - Son La mine is presented in this paper. The input
material is concentrate after the Songpe - Son La mine has been selected with
copper content in the range of 20 - 24%. The concentrate after selection is
copper sulfide which is difficult to dissolve in dilute acid and normal temperature
conditions, so it is necessary to include metabolites, oxidants, binders and
additives. The purpose of converting sulfide concentrates into deex is soluble in
dilute acid and normal temperature. Concentrates mixed with metabolites,
oxidants, binders and other additives, are piled up and stored for 30 days. The
resulting product is copper acatamite.

Keywords: Concentrates, metabolites, oxidizers, binder, Acatamite.
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1.PAT VAN BE

Trong s6 cac khoang vat ctia déng, hgp chat Atacamite
rat phé bién. Atacamite la tén thudng goi cta hgp chéat
Dicopper clorua trihydroxide. Atacamit cling thudng dugc
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Ngé Huy Khoa'’, Nguyén Trung Kién',
Nguyén Ba Phuong’, Tiéu Xuan Hoang?

goi bang mot s6 tén khac nhu hydroxy clorua dong, déng
clorua tribasic, déng clorua trihydroxyl hoac doéng Il
oxychloride). Atacamit cé cong thuc phan ti Cu,CI(OH), [1],
thuc chat la hgp chat ctia muéi CuCIOH va hidroxit Cu(OH),.
N6 thudng gip trong mé khoang déng, san pham cla &n
mon kim loai, sdn phdm c6ng nghiép, nghé thuat va cac dé
khdo c6 hoc, ngoai ra né cling gap trong mét sé hé séng.
Atacamite thudng gdp trong khodng san déng, dac biét
trong diéu kién khd, man, mau sic né thay déi tir den dén
xanh ngoc, bi phan hay & nhiét dé trén 220°C. Atacamit hau
nhu khong hoa tan trong nudc va dung méi hiu co, dé
dang hoa tan trong axit, amoniac, amin. San phim mong
mudn clia cac qua trinh la d6ng sunfat va atacamite [2].

2. CO SO LY THUYET CUA QUA TRINH CHUYEN HOA
TINH QUANG SUNFUA MO SONGPE - SON LA

Tinh quédng la hgp chat sunfua da kim c6 cau tric va
tinh chat phuc tap, thay d6i theo tling diéu kién ché tao
trudc dé. Bai vay, thudng khong thé hoa tach Tinh quing
mot cach dé dang. Trong Tinh quang chd yéu la cac kim
loai Cu, Al, Fe,... va cac phi kim S, O. Cac hgp chét c6 trong
Tinh quéng chl yéu cé dang: Me Fe,S_hodc MeO, Oxyt
kim loai Me,O, trong Tinh qudng thudng la cac dang: Fe,0,,
Cu,0, ching c6 thé dé dang phan (ing dé tao ra cac mudi
Fe,(SO,);, CuSO,, va déng thai sinh khi SO, hay nguyén t6 S.
Muéi dang Me,S. (hay Me,Fe,S.) kho tan hon, dudi tac dong
cla oxy va cac chat oxy héa. Cac hgp chat sunfua déng noi
trén c6 thé chuyén hoéa thanh hgp chat trung gian oxy
clorua nhu Cu,CI(OH),, CuCl(OH) véi su tham gia cla hén
hgp gbm : axit sunfuric HCL, sunfat sat (Il), cac chat cung
cdp ngudn O,, mudi an NaCl theo cac phan ung lién hoan
nhu sau [3,4].

2FeSO, + 1/20, + H,50, — Fe,(SO,); + H,0 )
Fe,(SO,); + 2H,0 — 2FeSO,(OH) + H,SO, )
2H,0, - 2H,0 + 0, 3)
2NaNO, — 2NaNO, + O, )
2KMnO, + H,0, — 2MnO, + 20, + 2KOH (5)
CuS + Fe,(SO,); — CuSO, + 2FeSO, + S° ©6)
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Cu,S + 2Fe,(SO,); — 2CuSO, + 4FeSO, + S° 7)

4CuSO, + 2CI + 3FeSO,(OH) — 2Cu,CI(OH), +
3FeSO, + SO,>
S + 3Fe,(SO,); + 4H,0 — 2H,50, + 6FeSO, ©)
CuFeS, + 2Fe,(SO,); — CuSO, + 25° + 5FeSO,
2FeS + H,S0, + 5/20, — 2FeSO, + H,0
4Cu + 4HCI + 0, + 2H,0 — 4CuCIOH
2CuCIOH + 2Cu + O, + 2H,0 —> 2Cu,CI(OH),
2Cu,0 + 4HCl + O, — 4CuCIOH (14
Boi véi tinh quang sunfua déng, ching t6i uu tién
nhiing khao sét lién quan dén: cac tac nhan oxy hoa, cac tac
nhan chuyén hoa, cac tac nhan két dinh... Chat oxy hoa
gém: axit sunfuric H,SO,, Natri nitorat NaNO,, oxy gia. Chat
chuyén héa gém: mudi dn NaCl, sunfat sat Il FeSO,. Chat két
dinh la nudc thuy tinh Na,SiO;. Ngoai ra con st dung nudc
H,0, b sung cho qua trinh chuyén héa. Co s& khoa hoc
cla qua trinh chuyén hoa tinh quang sunfua dugc trinh bay
tu phan tng 1 dén 14. Day la chubi cac phan tng oxy hoa
khdi, phan ng chuyén hdéa nham mé td qua trinh chuyén
héa hop chat sunfua déng thanh dang hgp chat Acatamite
clia dong [3, 51.
3. THUC NGHIEM
3.1. Déi tugng nghién cuu
Tinh quang sunfua d6ng moé SongPe, Bac Yén, Son La
lam d6i tugng nghién ctu chinh. Thanh phan cda tinh
quang sunfua mo Songpe - Son La trong hinh 1.

ZAF Method Srandardless Quantitative Analysis
Fitting Coefficienk..: 0.3588

Element (keV) Mass%.. Exxors Atom$
OK 0.525 35.98 0.38 59.10
Mg K 1.253 0.57 0.25 0.61
Al K 1.486 2.22 0.21 2.16
Si K 1.739 6.55 0.19 6.13
SK 2.307 12.95 0.14 12.26
Cl K 2.621 0.95 0.17 0.70
KK 3.312 0.75 0.21 0.51
Ca K 3.690 5.86 0.23 3.84
Ti K 4.508 0.30 0.28 0.17
Fe K 6.398 13.50 0.49 11.06
Cu K 8.040 20.36 1.04 3.486
Total 100.00 100.00
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Hinh 1. Két qua phan tich SEM-EDX tinh quang sunfua dong mé Songpe -
Son La
3.2. Thiét bi

Thiét bi dung dé thuc nghiém 1a may tron hén hgp tinh
quang va bé& hoa tach kiém tra san pham.
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* May trén: dung tich 50 lit, vat liéu inox 316L day
10mm, dong co 3 pha 380V, Toc d6 80 - 90 vong/phut.

Hinh 2. Mdy trén nguyén liéu

* B& hoa tach: Dung tich 220 lit, vat liéu inox 316L day
5mm, déng co 1 pha 220V, céng suat 1500W, téc do 90 -
100 vong/phut.

45
Hinh 3. B& hoa tach kiém tra sin pham

3.3. Thuc nghiém nghién ciu
Bang 1. Thanh phan nguyén liéu cdc mau thi nghiém

Thi nghiém Téng
Thanh phin M| M2 | M3 | M4 | M5 '“::"g;‘:’
nguyén lidu dung (Kg)
Tinh quang (kg) 10 10 10 | 10 | 10
4,50, (k) 0| 1 [12]15] 2 5,7
Feso), (kg) 06 | 06 | 06|06 06| 3
H,0, (kg) 03] 03 [03]03 03] 15
NaNO,(kg) 0,3 0,3 03103103 15
NaCl (kg) 1,2 12 | 121212 6
H,0 (kg) B 5
Na,Si0 (kg) 03] 03 0303 03] 15
Tong khéi lugng mé
thi nghiém mé réng| 13,7 | 14,7 | 14,9 (15,2 | 15,7
sau chuyén héa (kg)
Lugng _ dong  trong |, yc | ) 036 | 2,036 | 2,036 | 2,036
mau (kg)
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Qua trinh nghién ctu thuc nghiém tién hanh 5 mau, cac
mau nghién ctu st dung ham lugng cac chat nhu trong
bang 1.

Cac mau dugc tron trong may trén quy mo thi nghiém,
diéu kién ap suat thudng va dé trong méi trudng khéng khi
V@i thoi gian 30 ngay. Sau qua trinh chuyén héa, 1y toan
hén hop sau chuyén héa mang di hoa tach véi ty lé
ran/ldng la 1/10. San pham thu dugc la dung dich déng va
ba sau qua trinh hoa tach sé dugc kiém tra, danh gia bang
cac phuong phap phan tich dé tinh ty lé thu héi déng sau
chuyén héa.

3.4. Phuong phap phan tich

+ Phdn tich SEM-EDX: DUng phan tich thanh phan trong
nguyén liéu tinh quang ban dau dung cho qua trinh
chuyén hoéa va mét mau can tinh quang sau qua trinh hoa
tach hén hop chuyén héa. Thuc hién Tai trung tam Danh
gid hu hdng Vat liéu Comfa, Vién Khoa hoc Vat liéu [5].

+ Phan tich héa: Dung phuang phap thé kim loai dé
phan tich thanh phan déng trong dung dich sau hoa tach.
thuc hién tai phong Céng nghé Kim loai va cac Phong
chuyén nganh héa hoc thudc Vién Khoa hoc Vat liéu [5].

+ Phuong phap X-Ray: dung xéac dinh thanh phan pha
sau chuyén héa, dugc thuc hién tai Vién Han 1am Khoa hoc
va Cong nghé Viét Nam [5].

4. KET QUA VA THAO LUAN

* Mau M1: khéng st dung H,SO,

Hiéu sudt thu héi déng sau chuyén héa trong mau M1:

Hoa tach 13,7kg hén hgp chuyén héa mau M1 trong
137 lit nudc va dung phuong phép thé kim loai dé phan
tich dung dich d6ng sau hoa tach ta thu dugc ham lugng
déng trong dung dich sau qua trinh hoa tach hén hop
chuyén héa 1a 2 g/I. Do d6 tinh dugc hiéu suat thu héi la:

Téng lugng d6ng thu dugc sau hoa tach 1a: 2.137=274g

Hiéu suat thu héi déng sau chuyén hoa:

H=274/2036.100 = 13,5%

* Mau M2: St dung 1kg H,SO,

Hiéu sudt thu héi déng sau chuyén héa trong méu M2:

Hoa tach 14,7kg hén hop chuyén hoéa trong 147 lit nudc
va dung phuong phép thé kim loai dé phan tich dung dich
déng sau hoa tach ta thu dugc ham lugng déng trong
dung dich sau qua trinh hoa tach hén hgp chuyén hoa la
11g/l. Do d6 tinh dugc hiéu suat thu héi la:

Téng lugng d6ng thu dugc sau hoa tach la:

11.147=16179g

Hiéu suat thu héi déng sau chuyén hoa:

H=1617/2036.100 = 79,4%

* Mau M3: St dung 1,2kg H,SO,

Hiéu sudt thu héi déng sau chuyén héa trong mau M3:

Hoa tach 14,9kg hén hop chuyén hoéa trong 149 lit nudc
va dung phuong phép thé kim loai dé phan tich dung dich
déng sau hoa tach ta thu dugc ham lugng déng trong
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dung dich sau qua trinh hoa tach hén hgp chuyén hoa la
12 g/l. Do d6 tinh dugc hiéu suat thu héi la:

Téng lugng déng thu dugc sau hoa tach la:

12.149=1788¢g

Hiéu suét thu hoéi déng sau chuyén hoa:

H=1788/2036.100 = 87,8%

* Mau M4: St dung 1,5kg H,SO,

Hiéu sudt thu héi déng sau chuyén héa trong mau M4:

Hoa tach 15,2kg hén hop chuyén héa trong 152 lit nudc
va dung phucng phép thé kim loai dé phan tich dung dich
déng sau hoa tach ta thu dugc ham lugng déng trong
dung dich sau qua trinh hoa tach hén hgp chuyén hoa 1a
12,5g/1. Do @6 tinh dugc hiéu suat thu héi la:

Téng lugng déng thu dugc sau hoa tach la:

12,5.152 =1900g

Hiéu suat thu héi déng sau chuyén hoa:

H=1900/2036.100 = 93,3%

* Mau M5: Su dung 2kg H,SO,

Hiéu sudt thu héi déng sau chuyén héa trong mau M5:

Hoa tach 15,7kg hdn hop chuyén hoéa trong 157 lit nudc
va dung phucong phép thé kim loai dé phan tich dung dich
dong sau hoa tach ta thu dugc ham lugng déng trong
dung dich sau qua trinh hoa tach hén hgp chuyén hoa la
11g/1. Do d6 tinh dugc hiéu suat thu hoi la:

Téng lugng déng thu dugc sau hoa tach la:

11.157=17279

Hiéu suat thu héi déng sau chuyén hoa:

H=1727/2036.100 = 84,8%

* K&t qua hiéu suat thu héi déng sau qua trinh chuyén
héa tinh quang phu thudc vao ham lugng axit sunfuric
dugc biéu dién trong bang 2 va hinh 4.

Bang 2. Két qua 5 mau thi nghiém véi ham lugng axit sunfuric thay ddi

Ham lugng axit H,50, (kg) 0 1 1,2 1,5 2
Hiéu sudt thu hdi dong (%) | 13,5 | 794 | 878 93,3 | 848
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Hinh 4. D4 thi hiéu sudt thu héi dong phu thudc ham lugng axit sunfuric
- Dua trén két qua bang 2 va hinh 4 c6 thé thay rang khi
sir dung ham lugng axit sunfuric thay déi thi hiéu suat thu
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héi déng clng thay déi, cu thé 1a véi ham lugng axit
sunfuric la 1,5kg axit H,SO, tuang duong vdéi ty 1é axit/ tinh
qudng theo khéi lugng la 3/20 cho hiéu suat thu héi dong
sau chuyén héa la cao nhat dat 93,3%. Tién hanh phan tich
EDX mau can sau hoa tach vdi ty lé axit/ tinh quang theo
khéi lugng la 3/20 thu dugc két qua trong hinh 5.

ZAF Method Standardless Quantitative Analysis

Fitting Coefficient : 0.3055
Element (keV) Mass% Error$ Atom$
0 K 0.525 23.37 0.13 42.59
Mg K 1.253 0.42 0.24 0.64
Al K 1.486 0.93 0.22 1.28
Si K 1.739 3.04 0.21 4.02
S K 2.307 16.37 0.17 1.59
Cl K 2.621 1.10 0.20 1.16
K K 3.312 0.14 0.28 0.14
Ca K 3.690 0.19 0.33 0.18
Fe K 6.398 44.30 0.93 40.98
Cu K 8.040 6.13 2.4 7.4
Total 100.00 100.00
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Hinh 5. Mau can sau hoa téch vi ty 1é axit/ tinh quang theo khdi lugng la
3/20

Tién hanh phan tich nhiéu xa Ronghen thi nghiém ty lé
axit/tinh quang theo khéi lugng l1a 3/20 nham xac dinh su
ton tai clla pha Acatamite sau chuyén héa két qué trong
bang 3.

Bang 3. Két qua phén tich Ronghen mau ty 1@ axit/tinh quang theo khi
lugng la 3/20

chuyén hoa sang dang dé hoa tan va tan vao dung dich.
Clng trén bang 3 ta thay ro su xudt hién pha Acatamite sau
qua trinh chuyén héa.
5. KET LUAN

Lugng axit sunfuric H,SO, anh hudng truc tiép téi qua
trinh Acatamite lugng H,SO, cang tang thi hiéu suat thu hoi
déng cang cao, nhung tdng dén ty lé gilra axit/tinh quang
theo khéi lugng la 1/5 va 1/4 thi lugng thu héi déng sau
chuyén héa gidam. Vay luong H,SO, t6i uu cho qua trinh
chuyén hoéa déng trong tinh quang lugng axit/ tinh quing
theo khdi lugng la 3/20 theo khéi lugng. Lugng H,SO, so
vai tinh quang theo khéi lugng la 3/20 sé cho hiéu suat thu
héi dat khoang 93 - 94%.
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Theo hinh 5 c6 thé thdy rat rd khi ta st dung ty lé axit/
tinh quang theo khéi lugng la 3/20 ham lugng déng con lai
trong tinh quang la rat thap 6,13% va dua trén bang 3 thay
rang hiéu suat thu héi déng dat 93,3% diéu nay la hgp Iy vi
khi quang chuyén héa dugc thi lugng déng dugc hoa tan
vao dung dich con lai lugng déng trong can hoa tach rat
thap. Phan 16n lugng dong trong tinh quang da duoc
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