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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 from 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 permits to recovery almost whole of nickel quantity. In this
case the nickel recovery rate can reach up to 98.61%. Thus for better recovery efficiency the
process should be rather conducted at 100°C than at room temperature.

I - GIOI THIEU

Hién nay & nudc ta c¢6 nhiéu co sO san xuat
c6 ciac day chuyén ma dién vé6i cong suét 16n,
hang nam phat sinh ra hang ngan tin ba thai
cong nghiép. Ba thai ma dién la chat thai nguy
hai do chita rat nhi€u cidc nguyén t6 kim loai
nang nhu Ni, Cr, Cu, Zn[][/Theo quy dinh cta
nha nudc, cdc chat thai nguy hai déu phai dugc
xt 1y hoac dugc luu gitt trong céc diéu kién
quan Iy chit ché dé trdnh nguy co phat tan gay 0
nhiém moi trudng, moi sinh [1]. Tuy nhién, mot
s0 nguyén t6 kim loai ¢6 trong chat thai ma dién
lai c6 gi4 tri kinh t€ cao nhu niken, dong, crom
cho nén viéc xtt 1y tdi ché dé thu hoi céc kim
loai nay c¢6 y nghia thiét thuc vé nhiéu mat.
Trong khuon khé bai bdo nay chiing t6i dé cap
dén phuong phdp hoa tich thu héi kim loai
niken tr ba thai ma dién ctia Cong ty Phu tung
0td va xe may Ghosi Thang long véi khoi lugng
ba thai ma dién 1én dén 500 tdn moi nam.

2. Thanh phan va cau tao pha cta ba thai ma
dién

Ba thai ma dién cta cac co s& san xudt duogc

thu héi tir cic day chuyén khac nhau: mun can
duoc loc tach tir dung dich dién phan céc loai, tir
céc cong doan tay rira va danh béng bé cdc phoi
ma trudc va sau khi ma; than hoat tinh va cac
loai bun cat loc da hét tac dung v.v.. Cac loai
mun cén nay da phin dugc tap trung vio mot bé
lang, trung hoa bang voi toi va duoc ép thanh
banh cho rdo nudc. Ba thai ma dién cua Cong ty
Goshi Théang long ciing duoc hinh thanh nhu
vay. K&t qua phan tich thanh phan cho thiy ba
thai clia cong ty nay cé cdc nguyén td chl yéu
nhu: O,, S, Ni, Fe, C, Cr, Si, Ca, Mg, Nall.
Trong d6 cac nguyén té kim loai cé thanh phan
dao dong trong moOt khoang nhit dinh (xem
bang 1).

Vé cau tric pha, két quéa phan tich pha bang
phuong phdp X—Ray da cho thdy su ton tai clia
hinh thdi vo dinh hinh trong cdu tric pha cta
phan 16n cdc hgp chat trong ba thai (hinh 1).

Tir d6 c6 thé thdy ring cdc hop chat chita
cac kim loai da phan & dang hydroxyt, day la
tién dé thuan lgi dé tién hanh khau hoa tach
chiing bang cac axit vo co.
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3. Hoa chat, thiét bi va thuc nghiém hoa tach
thu hoi ion niken

Dé hoa tach cdc hydroxyt Ni sit dung dung
dich axit sulfuric cong nghi¢p H,SO, c6 ham
lugng 30 g/lit. Ban ddu qua trinh hoa tich duoc
tién hanh mot s 1an & nhiét do trong phong (25
- 35°C), ty 1¢ giita dung dich axit va ba thai

phan tich bing phuong phap quang phd phat xa
nguyén ti plasma ghép ndi cam tung (ICP —
MS) hodc quang phé hdp phu AAS. Két qua
phan tich dugc trinh bay trong bang 2.

Bdng I: Khoang dao dong thanh phan ctia mot
s0 nguyén td chinh trong ba thai Goshi [2]

(Léng/rén) laL/R =15 -20, kthi:y tron hén hO’p Nguyén to TrQng llIQTlg, %
trong bé c¢6 mdy khudy véi t6c do khoang 200- Ni 10 -20
300 vong/phut, thoi gian khudy 6 h va thoi gian ! -
ngam sau khuay hon 12h [2, 3]. Sau méi 1an hoa C 4-15
tdch dich lang trong duoc chat riéng ra dé phan Fo 36
tich va thu héi. Bun da tach nudc lai duoc hoa
tach quay vong cho dén lan cudi cing. O lan Cr 3-20
hoa tach cuoi cung bun duogc hoa tich véi cac Si 2.4
diéu kién nhu trén nhung hén hop dung dich
biin — axit duoc gia nhiét dén 100°C. Ca 2-5
4. Két qua phan tich va thao luan S 13
Tét ¢4 céc dich thu héi déu dugc dem di Na 1-2
g
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Hinh 1: Két qua phan tich pha ctia ba thai cua cong ty Goshi Thang Long
bang phuong phap X-Ray [1]

Tur bang 2 thdy rang & nhiét do thudng hiéu
qua cta cdc hoa tach lap lai cang vé sau cang

kém dan di. Diéu nay cho thay luong hop chat &
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dang hydroxyt dé tan trong axit da bi can kiét.
Con 1an cudi hoa tdch & 100°C lai thu duoc gan
hét lugng niken con s6t lai (xem két qua cac



thuc nghiém 1,2,3 & bang 2). Tir 46 mot cau hoi
dat ra 1a ngoai cac hop chét clia niken trong ba
thai & dang hydroxyt dé bi hoa tdch con c6 hgp
chat nao cia n6 kho hoa tan & nhiét do thuong ?
Diéu nay c6 thé duoc hé md khi ta xem xét céc
kha nang két tha hop chat cua niken trong ba
thai dua vao biéu d6 Pourbaix vé thé dién cuc ¢-
pH can bang cltia hé Niken-Nuéc & nhiét do
25°C (xem hinh 2). Theo [4] Trong quéd trinh
dién phan, néng do ion niken Ni** trong 16p
dung dich séat anot thuong tich tu kha 16n, dé
lang két 1én bé mat anot thanh mang x6p. Mang
nay che khudt mot phan bé mat anoét, phan hoat
dong con lai bi thu hep, nén mat do dong dién
cuc bd tai d6 tang vot lén, dién th&€ andt ciing
tang theo va dat dén dién th& da cho ion OH
phong dién va giai phong ra oxy:

40H -4e > 2H,0+0,T

Phan tng tao va thoat oxy xay ra lién tuc &
khu vuc quanh dién cuc andt, lam oxy hod mot
luong cation Ni** nam sit duong cuc. Pong thoi
anion OH" ciing ti€n dén sat duong cuc va mot
phén tir d6 két hop véi cation Ni** tao ra niken
hydroxit. Cac hgp chit phat sinh nay & dang hat
nam lo ling trong dung dich dién ly tao thanh
can bun. Nguoi ta da dung hé théng loc tuin
hoan dé loc cac loai can bun trong dung dich. S6
Iwgng mun cédn nay da kéo theo mot lugng dich
dién phan nhat dinh chda niken sunfat dinh bam
theo trong qué trinh loc tich can bun, dé réi sau
d6 mudi niken sunfat bi két tha & giai doan trung
hoa cdc dich bun thai.

Bdng 2: Két qua phan tich cdc mau nuéc dung dich thu héi theo
phuong phap ICP-AES trén may cua Hang Agilent model 7500a
tai Trung tdm phan tich thudc Vién cong nghé xa hi€m

Ham lugng cac nguyén td trong
TT thuc dung (}IC? thuwh01 Fheo thp: tu Tong lqug Ni T le
" hoa tach lap lai, mg/lit thu hoi, .
nghiém thu hoi, %
(pmg)xN
1 2 3 4
1 12.525 3.436 947 3.218 20.126 98,61
2 -nt - -nt- 4.132 20.093 98,45
3 -nt - 7.088 19.631 96,17
4 14.158 14.158 69,36
Ghi chu:
* Nhitng 6 mau x4m 12 két qua nhitng 14n hoa tich cudi cling & nhiét do ° = 100°C
** N-Lugng dung dich trung binh thu dugc sau mdi 14n hoa tach ( & day, N = 1 lit).
Trong qud trinh trung hoa dich bun thai, v6i niken hod tri 4 [NiO,(H,0)]). Khi truot dén

sy ¢6 mat cia cdc chdt kiém NaOH hoic
Ca(OH), th€ dién cuc cua niken dang tir 1,8V bi
gidm ddn va bat dau truot theo doan thang néi
cac diém A—B—C (xem hinh 2) do phan tng
két tha hop chat ctia niken gay ra ma san phim
két tha chia n6 1a cac phiic chat oxy-hydroxyt
niken hod tri 3 [NiOOH] hoac hydrat-dioxit

diém C, thé dién cuc clia ion niken giam dot ngot
theo chiéu thang ding trén doan thing CD do
phan tng két tha manh mé& hon gay ra ma san
phdm cia né 1a hydroxyt niken hod tri 2
[Ni(OH),]. Nhu vay c6 kha nang ton tai 3 loai
hop chét chia niken trong ba thai 1a hydroxyt,
oxy-hydroxyt va hydrat-dioxyt. Tat ca cac hop
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chét nay déu & dang vo dinh hinh va hién nay két

chiing bi tron 14n v6i nhau va véi nhiéu hop chat

qua phan tich pha bang phuong phdp X-Ray vo dinh hinh khac.
chua phan biét duoc rd nét cac hop chat nay khi
1.8
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Hinh 2: Biéu do thé dién cuc ¢-pH can béing cta hé
Niken-Nudc & nhiét do 25°C véi cdc nong do niken khac nhau [5]

Ciing can ctt vao biéu do & hinh 2, viéc hoa
tan c4c hop chat niken dé tao ra dung dich chita
ion Ni** luon luon dugc bat diu véi hydroxyt
niken. Khi luogng hop chat nay chua bi can kiét
thi cdc qud trinh hoa tidch bang axit & nhiét do
thuong hau nhu chi xay ra véi nd. Con céc hop
chat NiOOH va NiO,(H,0) chic chan khé bi
hoa tdch hon & nhiét do thudng va né s€ chi dé
dang bi hoa tach khi qua trinh nay duogc tang
cudng bang cach gia nhiét dén 100°C. Nhu vay
c6 thé cho rang chinh cdc hop chat NiOOH va
NiO,(H,0) c6 mat trong ba thai khién cho viéc
hoa tidch & nhiét do thuong khong thé triét dé.
Tuy nhién & dot thuc nghiém tht 4, viéc hoa
tach ba thai duoc tién hanh & nhiét do 100°C
ngay tir ban dau lai c6 két qua khong cao hon so
v6i hoa tach & nhiét do thuong. Diéu nay c6 thé
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giai thich rang khi duoc dun néng, niken
hydroxyt dugc hoa tan trudc tién va hoan toan
khién nong do ion Ni** tang cao, véi mitc do di
16n dé tc ché€ su hoa tan cac hgp chat oxy-
hydroxyt va hydrat-dioxyt niken khién cho nong
do cua ion Ni** trong dung dich khong thé tang
1én duogc nita. Cac két qua & bang 2 ciling cho
thdy, viéc 4p dung bién phdp gia nhiét dén
100°C chi c6 tdc dung triét dé & 1an hoa tach lap
lai thit 2 tr& di, khi ma néng do Ni** phat sinh tur
su hoa tan hop chat Ni(OH), bi sut giam tuong
ung v6i su can kiét cia hop chat nay thi su hoa
tan cdc hgp chat con lai clia niken méi duge
phét huy tac dung. Két qua céac lan thu nghiém
1-2-3 (bang 2) cho thay dé phat huy tidc dung
clia viéc gia nhiét thi can ti€én hanh hoa tach lap



lai it nhat 2 1an, trong d6 viéc gia nhiét can dugc
ap dung cho lan hoa tach cudi cung.
IV - KET LUAN

- Trong ba thai ma dién niken, tuan theo
biéu doé Pourbaix vé thé dién cuc ¢-pH can bang
ctia hé niken-nu6c & nhiét do 25°C c6 thé ton tai
it nhat 3 dang hop chat chita niken la hydroxyt
Ni(OH),, oxy-hydroxyt NiOOH va hydrat-
dioxyt NiO,(H,0). Trong d6 chi c¢6 hydroxyt
niken 1a dé dang bi hoa tach boi axit sunfuric &
nhiét do thuong. Hai hop chat sau chi dé dang bi
hoa tach & nhiét do cao (100°C).

- Khi hoa tich ba thai, truc tién can hoa
tdch 1ap lai mot vai lan & nhiét do thudng dé hoa
tan hét cac hgp chit & dang hydroxyt niken
Ni(OH),. Sau d6 tién hanh hoa tach 1ap lai lan
cu6i cling & nhiét do 100°C dé hoa tan hét cic
hop chat chita niken con lai (6 dang oxy-
hydroxyt NiOOH va hydrat-dioxyt NiO,(H,0)).
Nho d6 c6 thé thu hoéi triét dé niken tir b thai.

- Phuong phdp hoa tach thu héi niken tir ba
thai néu trén da va dang dugc ap dung cho day
chuyén cong nghé tai xudng san xuat thuc
nghiém clia Cong ty c6 phan vat liéu va moi
trudng dé xir Iy ba thai ma dién crom, niken clia

Lién hé: Pham Dirc Thang
Vién Khoa hoc Vat liéu
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18 Hoang Qudc Viét, Cau Gidy, Ha Noi.

Cong ty phu tung 6t6 — xe may Goshi Thang
Long.
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