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TOM TAT:

Chit thai tir nganh cong nghiép ma niken chira ham lugng kim loai nang cao, déc biét 1 niken, gay nguy

co 6 nhiém méi truong va anh huong dén ste khoe con ngudi. Nghién ciru ndy tap trung xay dung va danh

gia phuong phap hoa tan - tach nham thu hdi t6i da niken tir bin thai ma. Qua trinh gdm 2 giai doan chinh:
hoa tan kim loai bang dung dich axit va tach chon loc niken bang phuong phap két tiia hodc chiét dung moi.
Két qua cho thay, hiéu suat thu hoi c6 thé dat trén 95% trong diéu kién tdi uu. Phuong phap dé xuat khong
chi nang cao hi¢u qua tai ché kim loai ma con gop phan giam thiéu 6 nhidm moi truong,

Tir khéa: niken, ma dién, hoa tan axit, chiét dung moi, xur ly chét thai.

1. Diit vén dé

Nganh cong nghiép ma dié€n, déc biét Ia ma niken,
phat trién manh trong cac linh vuc co khi, dién tir va
san xudt thiét bi gia dung. Tuy nhién, qué trinh nay
tao ra lugng lon chét thai ran va long chira kim loai
ning nhu niken, ddng va crom. Trong d6, niken 1a
nguyén t6 c6 gia tri kinh t& cao nhung ciing doc hai
néu phat tin ra moi truong.

Céc phuong phép xt 1y truyén théng nhu chén 1ap
hodc trung hoa hoa hoc khong tan dung duoc nguﬁ”)n
tai nguyén kim loai va tiém an nguy co 6 nhiém thir
cap. Do do, xu hudng hién nay la phat trién cic cong
ngh¢ thu hoi kim loai tir chét thai, vira giam thiéu tac
dong méi trudong vira mang lai loi ich kinh té.

Phuong phap hoa tan - tach (leaching - separation)
dugc xem 1a mot hudng tiép can hiéu qua nho kha
nang thu hdi chon loc kim loai véi hiu suit cao. Bai
béo tap trung nghién ctru co ché, diéu kién t6i wu va
hiéu qua cia phuong phap nay trong viéc thu hoi
hoan toan niken tir chat thai cong nghiép ma.

2. Nguyén li¢u va phuong phap nghién ciru

Nghién curu tdp trung xay dung quy trinh hoa tan -
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tach nham thu hdi niken tir bun thai phat sinh trong
qua trinh ma dién. Céc ndi dung dugc trién khai theo
hudng thyc nghiém két hop phan tich héa 1y, nhim
danh gia dong thoi hiéu suat thu hoi va kha nang tmg
dung thyc té cia quy trinh.

2.1. Béc diém va xir Iy so' bp nguyén li¢u

Nguyén li¢u chinh str dung trong nghién ctru la
bun thai thu gom tir hé thong xir Iy nude thai cua co
s6 ma niken. Loai bun nay thuong hinh thanh tir qua
trinh trung hoa va két tia kim loai trong nudc thai
ma, do d6 chira ham lugng dang ké cac hydroxit kim
loai nhu Ni(OH),, Fe(OH); cung vdi céc tap chat vo
co khac.

Sau khi thu thap, mau bun duge tién hanh xir ly so
bd nham dam bao tinh dong nhét trude khi dua vao
thi nghiém. Cu thé, mau duoc loc bo phﬁn nudce tu do,
sau do sdy kho & nhiét d6 khoang 105°C trong thoi
gian 12 - 24 gio d loai bo do am. Bun khé tiép tuc
duogc nghlen min va sang qua ray kich thudc 100 -
200 um nhim tang dién tich tiép xitic trong qua trinh
hoa tan.

Thanh phan héa hoc cia miu duoc xac dinh bing
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cac phuong phap phan tich phd hap thu nguyén tir
(AAS) hoidc quang phd phat xa plasma (ICP - OES).
Két qua phén tich thudng cho thdy ham luong niken
dao dong trong khoang 5 - 15% khdi lwong, ngoai ra
con ¢6 sy hién dién cua sit, déng, kém va mot lugng
nho céc ion khac. Viéc xac dinh thanh phén ban dau
la co s& quan trong dé thiét ké diéu kién thi nghiém va
lua chon phuong phap tach phu hop.

2.2. Quy trinh hoa tan niken tir bun thdi

Qué trinh hoa tan dong vai trd 1a bude dau tién va
¢6 ¥ nghia quyét dinh dén hiéu sudt thu hdi kim loai.
Muc ti€u cua giai doan nay la chuyén niken tir dang
rin kho tan sang dang ion hoa tan trong dung dich, tao
diéu kién thuan loi cho cac budce tach tiép theo.

- Lwa chon tac nhan hoa tan

Céc dung dich axit vo co dugc lya chon lam tac
nhan hoa tan do kha nang phan rng manh véi céac
hydroxit kim loai. Trong nghién cuu nay, hai loai axit
phd bién 1a axit sulfuric (H,SO,4) va axit clohydric
(HCI) dugc sir dung dé khao sat.

Phan mg hoa tan co ban co thé dugc biéu dién
nhu sau:

Ni(OH), + 2H* — Ni** + 2H,0

Ngoai ra, cac kim loai khac nhu sit va dong ciing
tham gia phan tmg twong tw, dan dén dung dich sau
hoa tan chira hon hop nhiéu ion kim loai. Diéu nay
dat ra yéu cAu can c6 bude tach chon loc hiéu qua &
giai doan tiép theo.

- Thiét Idp hé thong thi nghiém

Qué trinh hoa tan dwoc tién hanh trong binh phan
(g c6 gia nhiét va khudy tron lién tyc nham dam bao
sur tiép xtic ddng déu giita pha rin va pha 1ong. Nhiét
do dugce kiém soat béng bé 6n nhiét, trong khi tde do
khudy duoc duy tri & mirc 300 - 500 vong/phit dé han
ché hién tuong lang can.

Ty 1& ran/long 1a mot thong sd quan trong, anh
hudng truc tiép dén nong do ion kim loai trong dung
dich. Trong nghién ciru, ty 1& nay dugc thay doi
trong khoang 1:5 dén 1:20 (g/mL) dé x4c dinh diéu
kién tdi wu.

2.3. Phwong phdp tich va thu héi niken

Sau khi hoa tan, dung dich thu dugc chira nhiéu
ion kim loai khéc nhau. Do d6, budc tach dong vai tro
quan trong nham thu hdi niken véi d6 tinh khiét cao.

Phurong phap két tia héa hoc

Két tia 1 phuong phap don gian va d& thuce hién,
dua trén viée diéu chinh pH cua dung dich dé tao ra
cac hop chat khong tan.

Dung dich sau hoa tan dugc trung hoa tir tir bing
dung dich kiém nhu NaOH hozc Ca(OH),. Khi pH
tang dén khoang 8-10, niken bat dau két tua dudi
dang hydroxit:

Ni**+20H- — Ni(OH),|

Tuy nhién, cac ion kim loai khac ciing co thé két
tua trong khoang pH tuong tu, lam giam d6 chon loc
ctia phuong phap. Dé khic phuc, qua trinh két tha
duoc thuc hién theo tirng giai doan pH nham loai bo
tap chat trudc khi thu hoi niken.

Phirong phap chiét dung méi

Chiét dung mdi dugc xem la phuong phap hiéu
qua hon trong viéc tach chon loc niken. Nguyén tic
ctia phuong phép nay 13 st dung mot chét chiét hiru
co c6 kha nang tao phuc véi ion kim loai, sau do
chuyén kim loai tir pha nude sang pha hitu co.

Trong nghién ctru, cac chét chiét nhu D2EHPA va
Cyanex 272 dugc sir dung. Qué trinh chiét dugc tién
hanh trong ph&u chiét hodc thiét bi khudy tron 2 pha.
Céc thong sb quan trong bao gébm: pH dung dich,
ndng do chét chiét, ty 18 pha nude/pha hiru co, thoi
gian tiép xtic.

Sau khi chiét, pha hitu co chira niken duoc tach ra
va tién hanh phan chiét bang dung dich axit manh dé
thu hoi niken ¢ dang dung dich tinh khiét hon.

So sanh cac phuwong phap tach

2 phuong phéap két tia va chiét dung moi dugc
danh gia dya trén cac ti€u chi:

- Hiu suat thu hoi.

- Do tinh khiét san pham.

- Chi phi hoa chét.

- Kha nang &p dung thuc té.

Két qua cho thdy, phuong phap két tia phu
hop véi xir Iy so bd do chi phi thap, trong khi chiét
dung méi thich hop cho giai doan tinh ché nho do
chon loc cao.

2.4. Phwong phdp phdn tich va danh gia

Pé danh gia hiéu qua cua toan bd quy trinh, cac
phuong phap phan tich duoc sir dung bao gom:

- Phéan tich néng d06 kim loai: Str dung AAS hodc
ICP-OES dé x4c dinh ham lugng niken va cac kim
loai khac trong dung dich trudc va sau xu 1y.

- Xac dinh pha ran: Phéan tich XRD dé nhén dién
c4c pha tinh thé trong bun thai va san pham két tua.

- Quan sat hinh thai: Sir dung kinh hién vi dién tir
quét (SEM) dé danh gia cdu triac bé mét ciia mau.

Hiéu suét thu hdi niken duoc tinh theo cong thirc:
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Hiéu suit (%) = (lwong niken thu hdi /lugng niken
ban dau) x 100

Ngoai ra, do tinh khiét ctia san phiam ciing
duoc xac dinh dé danh gia kha nang st dung lai trong
cong nghiép.

3. Két qua va thao luin

Quié trinh thyc nghiém cho thiy, phuong phéap hoa
tan - tach c6 kha nang thu hdi niken tir bun thai ma
dién voi hiéu qua cao néu cac diéu kién phan tmng
duoc kiém soat phit hop. Céc két qua thu duge dugc
phan tich theo timg giai doan nham lam rd vai tro ctia
tung budce trong toan b quy trinh.

3.1. Hiéu qud ciia qud trinh hoa tan

Két qua thi nghiém cho thay, kha ning hoa tan
niken phu thu¢c manh vao n(‘A)ng do axit va nhiét do
phan tmg. Khi sir dung dung dich axit sulfuric & ndng
do thap (0,5 M), hiéu suit hoa tan chi dat khoang 60-
70% sau 120 phut. Tuy nhién, khi ting nong do lén 2
M, hiéu suit nhanh chéng tang Ién trén 95%. Diéu
nay cho thiy, lugng ion H* dong vai trd quyét dinh
trong viéc pha v& cau tric hydroxit kim loai va giai
phong ion Ni** vao dung dich.

Nhiét d6 cling 13 yéu t6 c6 anh huong rd rét. O
nhiét d6 phong, phan ung dién ra cham va chua dat
trang thai can bang trong thoi gian khao sat. Khi ning
nhiét do 1én khoang 70°C, téc dd hoa tan tang dang
ké, dong thoi giam th0’1 glan can thiét dé dat hiéu suit
t6i da. Tuy nhién, néu tiép tuc ting nhiét do vuot qua

80°C, hiéu qua cai thién khong dang ké trong khi chi
phi nang lugng lai tang 1én.

Ngoai ra, ty 18 rdn/long ciing anh huong dén ndng
d6 kim loai trong dung dich sau hoa tan. Ty 18 thap
gitp ting ndng do Ni>, nhung néu qua thip c6 thé
lam giam kha nang khudy tron va gay hién twong bio
hoa cuc bo. Két qua thue nghiém cho thaiy, ty 1€ 1:10
(g/mL) la phu hop de dam bao can bang giira hiéu
suat hoa tan va tinh 6n dinh ciia hé.

Mot diém déng chi ¥ 1a trong qué trinh hoa tan,
khong chi niken ma cac kim loai khac nhu st va
dong ciing bi hoa tan véi ty 1¢ dang ké. Didu nay
khéng dinh budc hoa tan khong co tinh chon loc cao,
do d6 can c6 giai doan tich hi¢u qua phia sau.

3.2. Hi¢u qud tach niken bang két tiia

Phuong phap két tia hoa hoc dugc thir nghiém
nhu mdt budce xur Iy so b nham loai bo tap chét va
thu hdi niken. Khi diéu chinh pH dung dich biang
NaOH, céc ion kim loai bat dau két tua theo thir tu
phu thudc vao tich s tan ciia timg hop chit.
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Két qua cho thiy, & pH khoang 4-5, sit két tiia gan
nhu’ hoan toan dudi dang Fe(OH)3, trong khi niken
van ton tai trong dung dich. Piéu nay tao diéu kién
thuan loi dé loai bo phan 16n sat trude khi tién hanh
thu hoi niken. Khi tiép tuc ting pH 1én khoang 9-10,
niken bt dau két tia dudi dang Ni(OH),.

Hiéu sudt thu hdi niken bang phuong phép nay dat
khoang 85-90%. Tuy nhién, phén tich thianh phan cho
théy, san phé“im két ttia van con 1an mot lugng nho cac
kim loai khéc, dic biét 1a k&m. Piéu nay cho thiy
phuong phap két tiia tuy don gian nhung khé dat
dugc d6 tinh khiét cao néu su dung doc lap.

3.3. Hi¢u qud tach bing chiét dung méi

Dé néng cao d6 chon loc, phuwong phap chiét dung
moi duoc ap dung trén dung dich sau khi da loai bo
phan 16n tap chét bang két tiia. Két qua thuc nghiém
cho théy, chit chiét Cyanex 272 c6 kha ning tao phirc
vo6i ion niken hi€u qué trong khoang pH 5-6.

Trong diéu kién t&i wru (ty 1¢ pha hitu co/pha nudc
1:1, thoi gian tiép xac 10 phut), hiéu suat chiét niken
dat trén 95%. Déng thoi, cac ion nhu Ca?" va Mg?*
hau nhu khong bi chiét, giup nang cao do tinh khiét
ctia san pham. Sau khi chiét, niken dugc phan chiét
tro lai pha nude béng dung dich axit manh, thu duoc
dung dich niken c6 ndng d6 cao va it tap chét.

So voi phuwong phap két tiia, chiét dung méi cho
thdy uu thé 16 rét vé kha niang tach chon loc. Tuy
nhién, nhuoc diém cua phu’ong phap nay la chi phi
hoa chit cao hon va yéu cau kiém soat diéu kién van
hanh chat ché hon.

3.4. Pdnh gid tong thé quy trinh

Khi két hop ca 2 phuong phap, quy trinh hoa tan -
tach thé hién hiéu qua rd rét. Giai doan hoa tan giap
chuyén hoa gan nhu toan bo niken vao dung dich,
trong khi giai doan két tna loai bo phén lon tap chét
kim loai. Cudi ciing, chiét dung moi dong vai tro tinh
ché, gitip thu héi niken véi do tinh khiét cao.

Hiéu suét thu hoi tong thé cua toan bd quy trinh
dat trén 95%, dong thoi giam dang ké lwong chit thai
rin con lai. So véi cac phuong phap xir 1y truyén
théng, quy trinh nay khong chi tan dung dugc ngudn
tai nguyén kim loai ma con gép phan giam thiéu 6
nhiém moi truong.

Nhin chung, két qua nghién ciru cho thiy, phuong
phép hoa tan - tach 1a hudng tiép can kha thi va c6
tiém ning ap dung trong xir 1y chat thai ma niken o
quy mo cong nghiép, dac biét trong bbi canh yéu cau
vé& bao vé mdi truong ngay cang khit khe m
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A DISSOLUTION-SEPARATION APPROACH
FOR THE COMPLETE RECOVERY OF NICKEL
FROM ELECTROPLATING WASTE

® NGUYEN THI PHUONG LAN
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University of Economics - Technology for Industries

ABSTRACT:

Waste generated by the nickel electroplating industry contains elevated concentrations of heavy
metals, particularly nickel, posing significant risks to environmental quality and human health. This
study develops and evaluates a dissolution—separation process to maximize nickel recovery from
plating sludge. The proposed approach comprises two principal stages: acid-mediated dissolution of
metal constituents, followed by selective nickel recovery via precipitation or solvent extraction.
Experimental results demonstrate that nickel recovery efficiency exceeds 95% under optimized
conditions. Overall, the process enhances resource recovery while substantially reducing the
environmental burden associated with electroplating waste.

Keywords: nickel, electroplating, acid dissolution, solvent extraction, waste treatment.
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