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PHAM bUC THANG, LUU MINH bAI, TO DUY PHUONG
Vién Khoa hoc Vit liéu, Vién Khoa hoc va Cong nghé Viét Nam

SUMMARY

The experiments producing nickel by the way of electrolyzing nickel sulfate were resulted. The
researches had been conducted with the concentration of NiSO,.7H,0 solution about 200 g/l,
electric current density about 5 Aldm’ and electric potential about 5'V. The electrolyse of nickel
sulfate had been gained some thin nickel plates on the surface of inert titanium cathodes. The
results showed that the peeling & cracking places have a distribution of large amount of rough
inclusions with grain sizes from 5 to 10 um. In the edges of thin nickel plates there were high
irregular electric current density, therefore the thickness of plate is also different leading to the
difference of surface tension in thin plate margins and making crack of nickel plate margin. The
use of SLS-1 compound as follows H,SO, + KC,H,;.50; according to fixed proportion to permit
dissolving almost all inclusions, the retained inclusion quantity was very small smooth only about
1 pm. The result had been gained whole thin nickel plates.

- MO PAU

Mot trong nhitng phuong phdp dé thu nhan
dugc cat6t moi cho dién phan niken tir niken
sunfat 1a st dung dién cuc tro titan. Qud trinh
ma niken tao 16p mang trén toan bo bé mat catot
titan trong dung dich dién ly khi chua dat du do
day rat dé bi bong, ndt vi mot s6 nguyén nhan,
yéu t0 khac nhau.

Dé khong ché hién tugng bong niit mang
mong niken, ching toi nghién ciu dé ra giai
phap cong nghé va di tao ra dugc cac tdm niken
mong khoang 0,25 mm trén bé mat catot tro
titan phang, min khong bi khuyét tat, hAm luong
niken dat trén 99%Ni theo s6 liéu phan tich cla
Vién Héa hoc, Vién Khoa hoc va Cong nghé
Viét Nam.

II - THUC NGHIEM

1. Co s6 cua qua trinh dién phan niken

Mang niken trén bé mat dién cuc titan dugc
hinh thanh trong qua trinh dién phan mud6i niken
sunfat du axit dién ra nhu sau:

& cuc duong-anét tro, kim loai khong bi hoa
tan, cdc anion OH ~ bi oxi héa nhuong dién tich
theo phan tng (1).

40H - 4e > 2H,0+ 0, T (1)

0 cuc am — trén bé mat catot moi, cation
Ni** bi khir thanh niken kim loai theo phan ting.

Ni2* + 2e — Ni )

Dong thoi xay ra phan tng thoat hidro theo
phan ting (3).

2H" +2e > H, 3)

Néu qua trinh dién phan c6 st dung anét tro

(dién cuc 1a tAm titan day khoang 3 - 4 mm) lam

cuc duong, cation Ni** dugc bé sung thong qua

phan ting hoa tan mudi cacbonat bazo niken nho
lugng axit sunfuric du theo phan tng (4).
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2NiCO;nNi(OH),+2(n+1)H,S0,—2(n+1)NiSO,
+20nH,0+(n+1)0,, T+2C0,,, T (4)

Trong quéd trinh ma, cation Ni** dugc bd
sung thong qua phan tng hoa tan anot vao dung
dich dién ly thong qua phan dng (5) ¢ cuc
duong.

Ni + SO — 2e — NiSO, (5)

2. Tao mang niken trén bé mat dién cuc titan

bang phuong phap dién phan 6 cac diéu
kién khac nhau

Dé bio dam diéu kién ban ddu dong nhat, su

dung cung mot loai dung dich niken sunfat véi
nong do khoang 200 g/l NiSO,.7H,0, mat do

dong khoang 5 A/dm?, dién 4p 5 V, ty 1¢ dién
tich bé mat gitta anot va catot xap xi 2, khong sur
dung hé thdng loc tuan hoan. Ca hai qud trinh
dugc ti€n hanh theo ting dot thi nghiém dién
phan tao mang niken trén bé mat dién cuc titan
nhu trinh bay & bang 1.

Ti bang 1 cho thay trong ca hai truong hop,
sau mot vai dot ddu tién cac dot ti€p theo mang
niken ¢6 hién tugng tu nit rach va bong khoi bé
mat titan. Pa ti€én hanh chup anh phan tich
thanh phan, hinh thai va tap chdt nho cac thiét
bi va cdc phuong phdp quang phé hip phu
nguyén tr AAF (Nhat Ban), quang phd phat xa
plasma ICTMF cua My, phan tich vi dién ti
quét Hitachi S-4800 va kinh hién vi quang hoc
Axiovert 100X.

Bdng 1: Ch&€ do thuc nghiém cédc dot dién phan tao mang niken trén dién cuc titan

Dot thuc
nghiém
bot No. 1 Dot No. 2-3 Dot No. 4 bot No. 5
Phuong
Phap
Phuong phép 1 Tao mang trong Tao mang trong | Tao mang dén Sau khi xt 1y
bién phan voéi thoi gian 6 gio, thoi gian 6 gio, thoi diém bi rich | dung dich béng

anot tro.

(Nguoén cép ion
Ni:
NiCO,.nNi(OH),
- Thu duoc tir ba
thai cong nghiép
ma niken

thu dugc tim
niken day khoang
0,25 mm

va bong khoi bé
mat titan, thoi
gian tir 1 dén 2
gio, do day tu
0,05 dén 0,1 mm

va bong khoi bé
mat titan, thoi
gian tr 0,5 dén 1
gio, do day tu
0,02 dén 0,05 mm

anot Ni thu duoc tdm thu duoc tdm va bong khoi bé hop chat SLS-1
niken day khoang | niken day mat titan, thoi ti€p tuc dién
0,25 mm khoang 0,25 mm | gian tir 1 dén 2 phan tao mang
gio, do day tu thu dugc tam
0,05 dén 0,1 mm | niken nhu &
No.1va2
Phuong phdp 2 | Tao mang trong | Tao mang dén Tao mang dén Sau khi xir 1y
Dién phan v6i thoi gian 6 gio, thoi diém bi rach | thoi diém bi rdch | dung dich bang

hop chat SLS-1
ti€p tuc dién
phan tao mang
thu dugc taim
niken nhu & No.
1

Cédc mau ch€ tao theo phuong phdp 2 dugc 1y & chd ti€p gidp v6i nit rach; da ti€én hanh
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III - KET QUA VA THAO LUAN




phan tich EDX mit cét cia mang niken bi niit rdch so sénh v6i mang niken khong bi rach. Két qua

phan tich dugc cho thay & hinh 1.

Project Notes: Mit cit ti€p gidp mép rach
(mang niken theo phuong phap 2)

Spectrum processing: No peaks omitted
Processing option: All elements analyzed

(Normalised)
Number of iterations = 3

Standard:
C C(CaCO; 1-Jun-1999 12:00 AM
O SiO, 1-Jun-1999 12:00 AM

Cl KCl 1-Jun-1999 12:00 AM
Fe Fe 1-Jun-1999 12:00 AM
Ni Ni 1-Jun-1999 12:00 AM

Element Weight, % Atomic, %
CK 16,94 49,15

OK 091 1,98

ClIK 0,28 0,27

Fe K 0,21 0,13

Ni K 81,66 48,46
Totals 100,00
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Hinh 1 trinh bay két qua phan tich ph6 EDX
mat cét ti€p gidp mép nit rach (mang niken theo
phuong 4n 2), anh SEM mat cét va thanh phan
tap chat duédi dang hat min.

Tu hinh 2 cho thdy, & nhiing chd nit rach c6
céc tap chit mau trdng kich thuéc khoang 3 - 5
um phan bg day trén toan bo ti€t dién clia mang
niken tir ria mép vao, dac biét 1a & cdc vung ria
mép thi cdc tap chit tho hon. Két qua phan tich
cling cho thdy thanh phan cuta hat tap chédt kha
phic tap, gom nhiéu nguyén t6 nhu Ni
(81,66%), C (16,94%), Cl (0,28%), O, (0,91%),
Fe (0,21%) két thanh.

Anh quét EDX ciing cho thdy lugng tap chat
(tam goi la tap chat loai 1) khda 16n da xam
nhiém va phan bo tuong d6i déu trén khiap mat
cat. Kich thugc trung binh cta tap chét 1a nhitng
vi hat dugc phat sinh trong qua trinh dién phan

khoang 3 dén 5 um. Thoi ky diu cia qua trinh
dién phan dung dich con sach cho phép ché tao
tdm mang dugc nguyén ven. Tuy nhién, trong
sudt qua trinh dién phan dudi tic dung ctia dong
dién céc vi hat tap chat dugc hinh thanh, két hop
lai va xuat hién cang nhiéu theo thoi gian.
Nhiing tap chat nay khi dinh bdm vao bé mat
ctia mang niken trén dién cuc titan s€ 1a nguyén
nhan hinh thanh tng luc ndi sinh khién tdm
mang tu rach, bong khoi bé mat dién cuc tro.
Né&u khong c6 cach xur 1y loai bo thi ching s&€
xam nhiém trdm trong vao céac 16p niken dién
phan va hau qua bong rach tat yéu sé xay ra nhu
da néu & trén.

Dé giai quyét van dé nay, cic tic gia da
nghién ctu st dung hén hop chit SLS-1 dé bé
sung vao dung dich dién phan, nho d6 da dién
phan & dot 5 ché tao dugc cdc tim mang niken
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nguyén ven nhu & dot 1 va 2. Cac két qua phan
tich EDX méu dién phan dot 5 duoc thé hién

Project Notes: Mat cat & tim mang nguyén ven
khong bi rdch (mang niken theo phuong 4n 2)
duoc ché tao & dot 5, phuong én 2

Spectrum processing:

No peaks omitted

Processing option: All elements analyzed
(Normalised)

Number of iterations = 6

Standard:

C CaCO; 1-Jun-1999 12:00 AM

N Not defined 1-Jun-1999 12:00 AM

O SiO, 1-Jun-1999 12:00 AM

Na Albite 1-Jun-1999 12:00 AM

Al ALO; 1-Jun-1999 12:00 AM

Si SiO, 1-Jun-1999 12:00 AM

S FeS, 1-Jun-1999 12:00 AM

Cl KClI 1-Jun-1999 12:00 AM

K MAD-10 Feldspar 1-Jun-1999 12:00 AM
Ca Wollastonite 1-Jun-1999 12:00 AM

nhu hinh 2 (a va b) du6i day:

Spectrum 1

Cl

Element |Weight, % |Atomic, %
CK 52,84 75,09
NK 0,00 0,00
OK 6,84 7,30
Na K 9,71 7,21
AlK 0,11 0,07
SiK 0,10 0,06
SK 0,10 0,05
CIK 7,11 3,42
KK 0,23 0,10
CaK 0,22 0,09
NiK 22,74 6,61
Totals 100,00

Full Scale 1698 cts Cursor: -0.105 ket (0 cts) ke'|

Hinh 2: Mat cat 6 tim mang nguyén ven, khong bi rdch dugc ché€ tao 6 dot 5, phuong 4n 2

Hinh 2 cho thdy khi st dung hop chat SLS-1
qua trinh dién phan theo dot 5 & phuong an 2
cdc ria mép phang, min khong gon, bong. Trén
mat tdm mong niken dién phan chi cé it tap chat
4 nho min.

Nhu vay dé loai trir yéu t6 bong, nit do tap
chat gay ban dung dich dién ly, tru6c lan dién
phan dot 4 da bé sung vao dung dich hop chat
SLS-1; dé 1a hén hop H,SO, + KC,,H,sS0; theo
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mot ty 1& nhat dinh, cho phép hoa tan cic tap
chét vi hat loai 1. Nho hdén hgp nay dot dién
phan 4 da thu dugc tdm mang niken nguyén ven.
Céc dot dién phan ti€p theo ciing cho két qua tot
tuong tu sau khi dung dich duoc xir 1y biang hop
chat SLS-1. Céc tap chat loai 1 sau x@t ly hop
chét SLS-1 con lai it nhd min, mat do thip nén
khong anh hudng nhiéu dén do bén cua tim
mang.




Trén hinh con cho thdy cdc hat tho xuét
hién, nhung mat do thap nén khong da gay bong
nit tim mang. T do6 ciling c6 thé thay ton tai
mot s6 hat (goi 1a tap chét loai 2) vGi thanh phan
rdt phiic tap dugc téng hop nén trong qué trinh
dién phan va hon hop SLS-1 khong loai bo duogc
hét. V€ tap chat loai 2, thiét nghi cdn c6 su
nghién ctu sau hon dé giai thich tai sao SLS-1
khong thé hoa tan dugc ching. C6 thé nhan biét
truéc hét do dung dich dién ly dugc bo sung hop
chat loai bo dugc phan 16n tap chat loai 1 da lam
thay d6i hoat tinh clia niken, ciing do vay da
phan nao giam dugc stc cang mang mong niken
khi hinh thanh, nén di loai trir dugc bong nit.

Nhu vay, sau moéi dot dién phan chi can xir
ly héa chat dé hoa tan céc tap chat vi hat 1a ¢6
thé tao dugc tAim mang niken nguyén ven véi do
day tuy y. Phuong phédp xt Iy nay tuong d6i don
gian, khong doi hoi phai diing qud trinh dién
phan va c6 thé thao tac vao bat ky thoi diém nao
can thiét.

Tuy nhién sau mét s6 dot lugng tap chat
kich thudc 16n — cac tap chat loai 2 (tr 5 — 10
um, khé tiéu hay bang héa chit) tich tu nhiéu
dan va xam nhap nhi€u hon gay ra bong nut
rach cho tdm mang. Qua trinh dién phan phai
tam dimng, dung dich dién ly bat buodc phai xir 1y
bing cdc bién phap téng hop vdi thoi gian kéo
dai t6i thiéu 24 gio.

Két qua nghién ctru nay da duoc dp dung
vao san xuét niken 6n dinh trong thoi gian qua.

IV - KET LUAN

- V6i nong d0 dung dich niken sunfat
NiSO,.7H,0 duoc duy tri khoang 200 g/l va mat
do dong khoang 5 A/dm’, dién thé khodng 5 V
c6 thé ché tao tAm mang niken nguyén ven qua
mot hoac 2 dot diu tién. Sau mot thoi gian dién
phan dung dich dién ly bi nhiém bén, khong thé

thu dugc tdm mang niken nguyén ven.

- Duéi tac dung ctia dong dién cac vi hat tap
chat (loai 1 va loai 2) trong dung dich dién ly
duoc hinh thanh cang nhiéu theo thoi gian. Nhu
vay c¢6 thé ghi nhan su ton tai cla hai loai tap
chat nay. Su xuit hién va dinh bam cla ching
vao bé mat mang niken dan tGi su hinh thanh
tng lyc nodi sinh 1a nguyén nhan gay bong rach
mang niken trén bé mat dién cuc titan.

- Khi b6 sung hop chat SLS-1 (H,SO, +
KC,,H,sS0;) vao dung dich dién phan véi nong
do thich hgp s€ hoa tan céc tap chit loai 1 gay
ban dung dich hoic khién ching nhd min lai
(nho6 hon 1 um) nhd d6 giam t6i da tdc nhan gay
bong niit. K&t qua thu duogc cac tim mang niken
nguyén ven.

- Khi s6 luong tap chat loai 2 du 16n thi bat
budc phai dimg qud trinh dién phan dé 1am sach
dung dich bang cdc bién phdp téng hop khac
(van dé nay sé& dugc cdc tac gia dé cap dén & cac
cong trinh sau).
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