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ABSTRACT 

The article describes the nickel recovery process by using dissolving method in order to 
dissolve alternately the hydroxide typed indissoluble ones fiom Nickel contained galvanization 
waste. The ICP-MS results show that, after some dissolving steps at room temperature the last 
one with boiling temperature at 100"C pernuts to recovery almost whole of nickel quantity. In this 
case the nickel recovery rate can reach up to 98.61%. Thus for better recovery efllciency the 
process should he rather conducted at 100"C than at room temperature. 

I - GlOl THIEU 

Hien nay d nudc ta cd nhilu ca sd sin xuit 
cd cac day chuyin ma dien vdi cdng suit ldn, 
hang nam phat sinh ra hang ngan tin ba thii 
cdng nghiep. Ba thii ma dien la chat thai nguy 
hai do chira rit nhilu cac nguyen to kim loai 
nang nhu Ni, Cr, Cu, Zn Theo quy dinh ciia 
nha nudc, cac chit thai nguy hai diu phii dugc 
xir ly hoac dugc luu giir trong cac dilu kien 
quan ly chat che dl trinh nguy ca phat tin gay d 
nhiim mdi trudng, mdi sinh [1]. Tuy nhien, mdt 
sd nguyen to kim loai cd trong chit thii ma dien 
lai cd gia trj kinh t l cao nhu niken, ddng, crdm 
cho nen viec xir ly tii ch i de thu hdi cac kim 
loai nay cd y nghTa thiet thuc vl nhilu mat. 
Trong khudn khd bai bao nay chiing tdi dl cap 
din phucmg phap boa tach thu hdi kim loai 
niken tir ba thai ma dien ciia Cdng ty Phu tiing 
old va xe may Ghosi Thang long vdi khdi lugng 
ba thai ma dien len din 500 tin mdi nam. 

2. Thanh phan va caiu tao pha cua ba thai ma 
dien 

Ba thii ma dien ciia cic ca sd sin xuit dugc 

thu hdi tir cac day chuyin khac nhau; miin can 
dugc lgc tach tir dung dich dien phan cac loai, tir 
cac cong doan tiy rira va danh bdng bl cac phdi 
ma trudc vi sau khi ma; than boat tfnh va cac 
loai biin cat lgc da hit tac dung v.v.. Cac loai 
miin can nay da phin dugc tap trung vao mdt be 
ling, trung hoa bing voi tdi va dugc ep thanh 
banh eho rao nudc. Ba thai ma dien ciia Cong ty 
Goshi Thang long ciing dugc hinh thanh nhu 
vay. Kit qua phan tich thanh phin cho tha'y ba 
thai ciia cdng ty nay cd cac nguyen td chii yeu 
nhu: O2, S, Ni, Fe, C, Cr, Si, Ca, Mg, Na.... 
Trong dd cac nguyen td kim loai cd thanh phin 
dao ddng trong mdt khoing nhit djnh (xem 
bang 1). 

VI ciu triic pha, ket qui phan tfch pha bang 
phucmg phap X-Ray da cho thiy su tdn tai eiia 
hinh thai vo djnh hinh trong ciu triic pha ciia 
phin ldn eac hgp chat trong ba thai (hinh 1). 

Tir dd cd the thiy ring cac hgp cha't chii:a 
cac kim loai da phin d dang hydroxyt, day la 
tien dl thuan Igi de tiln hanh khau hoa tich 
chiing bing cac axit vo ca. 
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3. Hoa chait, thiet bi va thuc nghiem hoa tach 
thu hdi ion niken 

De boa tach cac hydroxyt Ni sir dung dung 
djch axit sulfuric cdng nghiep H2SO4 cd ham 
lugng 30 g/lit. Ban dau qui trinh hoa tach dugc 
tiln hanh mot so lin d nhiet do trong phdng (25 
- 35°C), ty le giira dung djch axit va ba thii 
(Ldng/rin) la L/R = 15-20 , khuiy trdn hdn hgp 
trong bl cd miy khuiy vdi td'c do khoang 200-
300 vdng/phiit, thdi gian khuay 6 h vi thdi gian 
ngam sau khuiy hem 12h [2, 3]. Sau mdi lin hoa 
tach djch ling trong dugc chit rieng ra dl phan 
tich va thu hdi. Biin da tach nude lai dugc hoi 
tich quay vdng cho den lin cudi ciing. 0 lin 
hoa tach cud'i ciing biin dugc hoa tach vdi cac 
dilu kien nhu tren nhung hdn hgp dung djch 
bun - axit dugc gia nhiet din 100°C. 

4. Ket qua phan tich va thao luan 

Ta't ca cac dich thu hdi diu duac dem di 

phan tich bang phucmg phap quang phd phat xa 
nguyen tir plasma ghep nd'i cam iing (ICP - MS) 
hoac quang phd hip phu AAS. Kit qui phan 
tfch dugc trinh bay trong bang 2. 

Bdng 1: Khoang dao dgng thanh phin cita mdt 
so nguyen to chfnh trong ba thai Goshi [2] 
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Hinh 1: Kit qua phan tfch pha ciia ba thai ciia cdng ty Goshi Thang Lone 
bing phuang phap X-Ray [1] 

Tir bang 2 thay ring d nhiet do thudng hieu 
qua cua cac boa tach lap lai cang vl sau cang 
kem din di. Dieu nay cho thiy lugng hgp chit d 
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dang hydroxyt dl tan trong axit da bj can kiet. 
Cdn lin cud'i hoi tach d 100"C lai thu dugc gin 
hit lugng niken cdn sdt lai (xem kit qua cic 



thuc nghiem 1,2,3 d bing 2). Tir dd mdt cau hdi 
dat ra la ngoai cac hgp chat ciia niken trong ba 
thai d dang hydroxyt dl bj hoi tach cdn cd hgp 
chat nao ciia nd khd hoi tan d nhiet do thudng ? 
Dieu nay cd the dugc he md khi ta xem xet cic 
kha nang kit tiia hgp chat ciia niken trong ba 
thai dua vao bieu dd Pourbaix vl th i dien cue cp-
pH can bing ciia be Niken-Nude d nhiet do 
25°C (xem hinh 2). Theo [4] Trong qua trinh 
dien phan, ndng do ion niken Ni"* trong ldp 
dung djch sat anot thudng tfch tu khi ldn, dl 
ling ke't len bl mat anot thanh mang xdp. Ming 
nay che khuit mot phin be mat anot, phin boat 
dgng cdn lai bj thu hep, nen mat do ddng dien 
cue bg tai dd tang vgt len, dien thi anot ciing 
tang theo va dat den dien th i dii cho ion OH" 
phdng dien va giii phdng ra oxy: 

4 0 H " - 4 e ^ 2 H 2 0 - t - 0 2 t 

Phan ling tac va thoat oxy xay ra lien tue d 
khu vuc quanh dien cue andt, lam oxy hoa mot 
lugng cation Ni'* nim sat duang cue. Ddng thdi 
anion OH" ciing tiln din sat duong cue va mot 
phin tir dd ke't hgp vdi cation Ni"* tao ra niken 
hydroxit. Cic hgp chit phat sinh nay d dang hat 
nim la Iimg trong dung djch dien ly tao thanh 
can biln. Ngudi ta da dimg he thdng lgc tuin 
hoin de lgc eac loai can bun trong dung djch. So 
lugng mun can nay da keo theo mdt lugng djch 
dien phan nhit djnh chiia niken sunfat dfnh bam 
theo trong qua trinh lgc tach can biin, de rdi sau 
dd mudi niken sunfat bj ket tiia d giai doan tmng 
hoi eac dich bun thai. 

Bdng 2: Kit qui phan tfch cae miu nudc dung djch thu hdi theo 
phuang phap ICP-AES tren miy ciia Hang Agilent model 7500a 

tai Trung tam phan tfch thugc Vien cdng nghe xa hilm 

TTthuc 
nghiem 

1 

2 

3 
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Ham lugng cac nguyen to trong 
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1 
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4 

3.218 

Tdng lugng Ni 
thu hdi, 

(|amg)xN 

20.126 

20.093 

19.631 

14.158 

Tyle 
thu hdi, % 

98,61 

98,45 

96,17 

69,36 

Ghi chu: 
* Nhirng 6 mau xam la ket qua nhirng lan hoa tach cudi ciing d nhiet do t" = 100"C 
** N-Luong dung djch trung binh Ihu dugc sau m6i lin hoa lach ( d day, N = 1 lit). 

Trong qua trinh trung boa djch bun thii, vdi 
sir cd mat ciia cac chit kiim NaOH hoac 
Ca(0H)2 the dien cue cua niken dang tir 1,8V bj 
giam din vi bit diu trugt theo doan thing ndi 
cac diem A-B-C (xem hinh 2) do phin iing kit 
tiia hgp chit cua niken gay ra ma sin phim kit 
tiia ciia nd la cic phiic chat oxy-hydroxyt niken 
hoa trj 3 [NiOOH] hoac hydrat dioxit niken hoa 

trj 4 [Ni02(H20)]). Khi trugt din diem C, thi 
dien cue ciia ion niken giam dot nggt theo chilu 
thing diing tren doan thing CD do phan iing kit 
tiia manh me ban gay ra mi sin pham ciia nd li 
hydroxyt niken hoa trj 2 [Ni(OH)2]. Nhu vay cd 
kha nang tdn tai 3 loai hgp chat chiia niken trong 
ba thai la hydroxyt, oxy-hydroxyt va hydrat-
dioxyt. Tit ci cic hgp chit niy diu d dang vo 
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djnh hinh va hien nay kit qua phan tfch pha bing 
phucmg phap X-Ray chua phan biet dugc rd net 

cac hgp chit niy khi chiing bj trdn lin vdi nhau 
va vdi nhilu hgp chat vo djnh hinh khac. 
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Hinh 2: Biiu dd th i dien cue cp-pH can bing ciia he 
Niken-Nudc d nhiet do 25°C vdi cac ndng do niken khac nhau [5] 

Ciing can cir vao biiu dd d hinh 2, viec hoa 
tan cac hgp chit niken dl tao ra dung djch chiia 
ion Ni'* luon ludn dugc bat diu vdi hydroxyt 
niken. Khi lugng hgp chit nay chua bi can kiet 
thi cac qua trinh boa tich bang axit d nhiet do 
thudng hau nhu chi xay ra vdi nd. Cdn cac hgp 
chit NiOOH vi Ni02(H20) chic chin khd bj 
hoa tach hem d nhiet do thucmg va nd se chi de 
dang bj hoa tach khi qua trinh nay dugc tang 
cudng bang each gia nhiet din 100°C. Nhu vay 
cd the cho ring chfnh cac hgp chit NiOOH va 
Ni02(H20) cd mat trong ba thai khiln eho viec 
hoa tach d nhiet do thudng khdng the triet de. 
Tuy nhien d dgt thuc nghiem thii 4, viec hoa 
tach ba thii dugc tiln hanh d nhiet do 100°C 
ngay tir ban dau lai cd kit qua khdng cao hem so 
vdi hoa tach d nhiet do thudng. Dilu nay cd thi 
giai thich ring khi dugc dun ndng, niken 
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hydroxyt dugc hoa tan trudc tien va hoan toan 
khiln ndng do ion Ni'* tang cao, vdi mirc do dii 
ldn de lie ch i su hoa tan cac hgp chit oxy-
hydroxyt va hydrat-dioxyt niken khiln cho ndng 
do ciia ion Ni'* trong dung djch khdng the tang 
len dugc nira. Cac kit qua d bang 2 ciing cho 
tha'y, viec ap dung bien phip gia nhiet din 
100°C chi cd tic dung triet de d lin hoi tich lap 
lai thii 2 trd di, khi ma ndng do Ni'* phit sinh tir 
su hoa tan hgp chat Ni(OH)2 bj sut giam tuang 
irng vdi su can kiet ciia hgp chit nay thi sir hoi 
tan cac hgp chit cdn lai ciia niken mdi dugc 
phit huy tic dung. Kit qua cac lin thir nghiem 
1-2-3 (bang 2) cho thay de phat huy tie dung 
ciia viec gia nhiet thi cin tiln hanh hoa tach lap 
lai ft nhit 2 lin, trong dd viec gia nhiet cin dugc 
ap dung cho lin hoi tach cudi ciing. 



IV - KET LUAN 

- Trong ba thii ma dien niken, tuan theo 
bieu dd Pourbaix vl th i dien cue cp-pH can bing 
ciia he niken-nude d nhiet dd 25°C cd the tdn tai 
ft nha't 3 dang hgp chat chira niken la hydroxyt 
Ni(0H)2, oxy-hydroxyt NiOOH va hydrat-
dioxyt Ni02(H20). Trong dd chi cd hydroxyt 
niken la de dang bj hoi tich bdi axit sunfuric d 
nhiet do thudng. Hai hgp chit sau chi dl dang bj 
hoa tach d nhiet do cao (100°C). 

- Khi hoi tich ba thai, trudc tien cin hoa 
tach lap lai mdt vai lin d nhiet do thudng dl hoa 
tan hit cac hgp chit d dang hydroxyt niken 
Ni(0H)2. Sau dd tiln hanh hoi tach lap lai lin 
cudi ciing d nhiet do 100°C dl hoa tan hit cac 
hgp chit chiia niken cdn lai (d dang oxy-
hydroxyt NiOOH va hydrat-dioxyt Ni02(H20)). 
Nhd dd cd the thu hdi triet de niken tir ba thii. 

- Phucmg phap boa tach thu hdi niken tir ba 
thai neu tren da va dang dugc ap dung cho day 
chuyin cong nghe tai xudng sin xuat thuc 
nghiem ciia Cdng ty cd phin vat lieu va moi 
trudng dl xir ly ba thii ma dien crom, niken ciia 

Cdng ty phu tiing old 
Long. 

xe may Goshi Thang 
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