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TOM TAT: Pé xir Iy khi thai dong co nhiéu me6e dang sir dung hop xiic tdc dieoe ché tao bang

gé'm mang CeQ, ddt trong 5ng xd. Viéc nghién ciru ma niken composit voi cac hat nano-micro CeQO; dé

ché tao hép xiic tac sé don gian hon trong cong nghé ché tao ciing nhw kha ning mé réng img dung.

Cesi dioxit dwoc nghién trong c6i va bi sir sau 48 h dat dén kich thudc nano-micro dd duwoc xdc dinh

bang anh TEM va phén tich phén bé ¢& hat. Bé sung CeO, véi ham leong 4 + 8 g/l vao dung ma niken

Watt voi mdt do dong catét 1+ 2 A/dm’ va tai vung nhiét do 40 + 50 °C sé thu dwoc lop ma compozit

niken - CeQ,. Ham lwong CeO, trong I6p ma qua phdn tich EDX ¢ thé dat dwoc dén 6% tiwong dirong

voi mau trén gom cua ngogi.

Tir khoa: ma niken, ma nano composit, hop xuc tac CeQO,, xw ly khi thai dong co.

1. MO PAU

O nhiém moéi truong khong khi do khi thai
cua céac loai dong co luu thong da tré thanh van
dé rit dugc quan tdm nghién ciru tim cac bién
phap xir 1y tai nhiéu qudc gia trén thé gidi, nhat
la cic nuéc cong nghiép phat trién. Nudc ta
dang phat trién trg thanh nudc cong nghiép voi

phuong tién giao thong ting manh nén toc do

gy 6 nhiém moi truong khi do luu lugng 6t6,
Xe miy gia ting rat nhanh doi hoi can phai
nghién ctu va sir dung cic bi¢n phdp giam
thiéu khi thai [1-2]. Trong cic phwong phap
giam thiéu 6 nhiém moi truong do khi thai
dong co gay ra hop xic tac phi CeO, trén gém
gin trén ong xa (hinh 1) dang duoc tmg dung
kha rong rii va c6 hiéu qua tai nhiéu nudc Au,
My [3-4].

Hinh 1. Nguyén Iy hoat dong va cu tao gbm t6 ong ctia hop xuc tac xir Iy khi thai dong co.
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Ky thuat va cong nghé tao bé mit gém
mang xiic tac CeO, rat phirc tap va gia thanh
cao nén c6 thé su dung bé mat kim loai [5-7]
bang k¥ thudt ma t6 hop voi cac hat CeO, co
kich thuéc micro-nano dé tang hiéu qua xuc tac

. 2. PHUONG PHAP THi NGHIEM

Ce0, dugc nghién [8,9] trong cbi sir, bi st
voi thoi gian dai nhét ¢én hon 60h. Kich thudc
hat CeO, duoc xic dinh bang phuong phap
phin bd c& hat trén thiét bi Partica LA - 950
Laser Scattering Particle Size Distribution
Analyzer ciia hang HORIBA tai Vién Hoa hoc-
Vat li¢u. Hinh anh va kich thuéc hat dugc chup
bang anh TEM trén may JEOLJEM-1010 tai
Phong Hién vi dién t&, Vién Vé Sinh dich té
Paster. Hat CeO, sau nghién c6 kich thuéc chi
yéu c& nand dugc pha voi nong d 4 dén 8g/l
vao bé ma niken Watt c6 thanh phﬁn: NiSO4
250 g/, NiCl, 60 g/, H;BOs; 30 g,
laurinsunphat 0,03 g/1 [10]. Mat d6 dong catdt

duoc chon tir 1 + 2 A/dm’. Dung
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dich dugc khudy lién tuc voi téc do 40
vong/phut, dun nong dén khoang nhiét d¢ 40 +
50°C va str dung andt niken kim loai dé cung
cap lugng niken ton hao trong qué trinh ma.
Thanh phan hoéa hoc ctia CeO, cia mau gom
nhap ngoai va trén san phém ma duogc xac dinh
bang phdo EDX (Energy Dispersive X-ray
Spectroscopy) trén thiét bi JEON JSM 6490,
JET 2300 cta Trung tdm danh gid hu héng vat
liéu COMPA tai Vién Khoa hoc Vit liéu, Vién
KH-CN VN.

3. KET QUA VA BIEN LUAN

Két qua phan tich phan bd ¢& hat CeO, qua
cac thoi gian nghién khac nhau tai hinh 2 cho
thdy kich thuéc hat chu yéu tir ¢ hat 16n
17.377 nm khi chua nghién (hinh 2a) da xuéng
chil yéu 510 nm sau 2 h nghién (hinh 2b) va dat
kich thudc da s6 115nm sau 48 h (hinh 2d).
Sau thoi gian 48 gio nghién kich thudc hat
CeO, dudi 115 nm chiém gan 60 % va kich

thude hat dén 339 nn chiém dén 95 %.

9 -1

Undersizecs)

=0
1000 3000

SRR ] i W g
0.010 0.100 1.000 10.00 100.0

Dianeterlu)

b

Trang 56



TAP CHi PHAT TRIEN KH&CN, TAP 14, $6 T1- 2011

W " 0
0.010 0.400 1.000 10.00 100.0 1000 3000

Dizaeter(um)

C

18 10

UnderrSizeo6)

1

Ik} i I i
0.010 0.400 1.000 10.00 100.0 1000 3000

Rinmnbnrhml

d

Hinh 2. Phan b4 c& hat CeO, : a) chwra nghién, b) sau 2h, c) sau 4h va d) sau 48h

Két qua tir hinh 2 ciing cho thay rd su thay
d6i duong phan b c& hat qua nghién tir 2 ving
kich thu6c ¢& micro duge tip trung chii yéu
vao ving nand. Nhu vy k¥ thuat nghién ciing
c6 thé dat duoc kich thuée ¢& 100 nn.

Anh TEM chup CeO, qua cac thdi gian
nghién khac nhau déu cho thdy hinh dang chii

yéu cua cac hat CeO, 1a hinh da dién ciu. Kich

thudc chii yéu ciing trong ving nand. Tuy
nhién do két dinh giita cac hat kich thudc do
duge c6 thé 1a téng ctia nhiéu hat nho. Piéu do
c6 y nghia quan trong dé thuc hién cac k¥ thuat

phén tan hop ly trong dung dich ma compozit.
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Hinh 3. Anh TEM va c& hat CeO, v6i cac d6 phong dai khac nhau: sau 4h va sau 48h nghién
Duong cong phin cyc cuia dung dich ma huong déang ké dén quéd trinh phan cuc catdt
niken voi1 cac néng do CeO, khac nhau dugc chung té CeO, 1a hop chét tro dién hoa.
trinh bay trén hinh 4 cho thay khong c6 anh
Di(mA/cm’)
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Hinh 4. Buong cong phan cyc cua qua trinh ma ni ken véi cac ham lugng
CeO, khac nhau: 1) 0 g/l; 2)2 g/l; 3)4 g/l; 4) 6 g/lvas)8 g/l
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Qua trinh ma td hop véi céc hop chét tro
dién hoa nhu CeO, dugc thuc hién chu yéu nho
hién tuong két dinh cac hat tro trén catdt déng
thoi voi phan tmg phong dién cua ion kim loai.
Dé cac hat tro CeO, khuéch tan dén gan bé mat
dién cuc va vao 16p kép, dung dich ma niken
can phai khudy lién tuc trong qué trinh ma voi
k¥ thuat khudy thich hop.

Két qua phan tich EDX 16p ma niken

compozit voi cac hat nano-micro CeO, dugc

trinh bay tai bang 1 cho thay thanh phan 16p ma
compozit phan anh ban chét héa hoc ciia qua
trinh ma niken trén nén sit v6i ham luong
niken chii yéu trén bé mdt dén hon 70 % va sat
dén 2,66 %. Lugng Oxy phét hién duoc dén
hon 21 % phan anh sy c6 mat cac Oxit clia cac
kim loai niken, sat va chu yéu 1a cesi. Luong
CeO, twong tmg phat hién dugc trén bé mit 16p
ma tinh duoc tir két qua xac dinh cac nguyén td
kim loai va 6xy c6 gia tri trong ving 3,39 dén

6,74 %.

Bang 1. Két qua phén tich EDX vé thanh phan % ctia miu ma niken composit v6i cac hat CeO,

Chat
Mau 0, % Fe, % Ni, % Ce, % FeO, % NiO, % Ce0,,%
M7-1 21,28 1,78 72,49 4,45 2,29 92,24 5,47
M7-2 21,32 2,10 73,05 3,54 2,70 92,96 4,34
M7-3 21,29 2,08 72,47 4,15 2,68 92,22 5,10
M7-4 21,26 1,68 72,04 5,02 2,16 91,67 6,17
M7-5 21,35 2,66 73,24 2,76 3,42 93,19 3,39
M7-6 21,26 1,05 72,92 4,77 1,35 92,79 5,86
M7-7 21,23 0,94 72,34 5,49 1,21 92,05 6,74
M7-8 21,30 2,01 72,73 3,96 2,58 92,55 4,87
M7-9 21,26 1,54 72,17 5,03 1,98 91,84 6,18

Thanh phan CeO, trén bé mat 16p ma niken
compozit ¢ thé so sanh dugc véi miu gom
nhdp ngoai (bang 2) vdi thanh phin CeO, tir
428 % dén 7,43 %. Két qua bang 2 ciing cho
thdy céc thanh phan chii yéu ciia chit mang la
vat ligu gém nhu cac 6xit nhdm, canxi, manhé.
Diéu dic biét clia xic tac gdm 1a ngoai CeO,
con c6 lugng nho paladi oxit - mdt kim loai rat
quy va dat. Vi vay khi mang dugc CeO, 1én bé

mat kim loai ma s€ giam dugc khong nhiing gia

thanh vé cong nghé ché tao ma con giam dugc
gid vat liéu nén nho d6 tinh kha thi trong Umg
dung rong ciing s& cao hon. Két qua bang 2
ciing cho thay do mau nhap ngoai cing véi 6td
va hop xuc tac trong éng xa di qua hoat dong
nén lugng cacbon duoc lang dong trén bé mat
gbébm x4p ciing duge phat hién voi ham lugng
khi cao tir 12,41% dén gin 24,49 %. Néu
lwong bui cacbon khong duoc xic tac chay hét

ma tich tu trén bé mit gém s€ lam giam hoat
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tinh x0c tac. Do bé mat gom cd cau trac xop

nén viéc xu ly rua sach bui cacbon cling s€ kho

Bang 2. Két qua phan tich EDX vé thanh phan % ctia mau gém xiic tac nhap ngoai

khan hon trén bé mat kim loai ma.

Méu 1 1-1 2 2-2 3 33 4 4-4
Ce, % 2,47 3,48 2,54 3,49 4,89 6,05 4,55 5,66
Pd, % 0,19 0,27 0,12 0,16

Ce0,, % 4,28 4,29 7,43 6,96

PdO, % 0,31 0,18

AlLLOs, % 30,46 32,17 24,91 29,09

P,0s, % 28,56 30,21 34,47 31,14

Ca0, % 8,47 9,20 10,78 11,09

MgO, % 3,43 3,43 2,00 1,78
C, % 14,33 24,49 12,41 20,63 13,37 18,85 13,34 18,98

Két qua phan tich EDX mau sit trang kém ma niken compozit véi nano CeO, lam hop xiic tac (hinh

5) da qua thtr nghiém xtr Iy khi thai dugc trinh bay tai bang 3.

Hinh 5. MAu céc 14 thép ma niken composit nano CeO, cho hop xir 1y khi thai

Mau xac dinh EDX duoc léy ngau nhién tur

14 phang va 14 luon song déu cho thay lugng

kim loai Ce co ban van trong ving tao dugc

CeO, du dé xic tac. Két qua thu duoc cling cho

thdy chua c6 thanh phan cua bui cacbon dong

lai nhu trén mau gém nhap ngoai (xem bang 2).

Bang 3. Két qua phan tich EDX cia cac mau tao hdp xtc tac da thir nghi¢m

Chat
Mau 0, % CL % Fe, % Ni, % Zn, % Ce, % Pb, %
6.20 0.25 0.42 75.01 14.70 2.41 1.01
Mau 8.34 0.29 14.56 73.53 2.20 1.08
phing 4.48 0.44 0.63 77.51 14.03 1.70 1.21
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7.01 0.46 2.88 74.33 12.66 1.45 1.21
Mau 5.14 0.20 2.03 77.26 13.52 0.98 0.87
luon song 5.59 0.32 1.65 72.16 13.52 6.31 0.45
4. KET LUAN Ham luong 4 + 8 g/l CeO, c& micro-nano

thém vao dung dich ma niken Watt khong

Vit liéu CeO, dugc sir dyng trong cdc hp tham gia phong dién trén qua trinh catdt, song

xic tac dé xtr 1y khi thai dugc nhap ngoai 6 s& dugc két léng cung voi qua trinh ma dién

thé ché ta én kich thuéc micro-nand L Y NP A1 ir
¢ che tao dugc dén kich thude micro-nand cta niken vao 16p ma nho qua trinh khuéch tan

bang k¥ thuat nghién trong coi va bi st véi thoi dén dién cuc khi khudy thich hop. Ham luong

gian hon 48 gio. Kich thuéc hat xac dinh bang
phén tich phan bd ¢& hat va TEM déu cho kich

CeO; co trong 16p ma niken nanocompozit dat
dén 3,39 + 6,74 % tuong duong v6i miu gém

thudc cha yéu c& 100 nn. s A .
xuc tac nhap ngoai.

NIKEN-NANO CeO, COMPOSITE PLATING FOR CATALYTIC BOX USED TO
TREAT ENGINE EXHAUST GAS
Nguyen Duc Hung'”, Dao Khanh Du”, Pham Xuan Diep"’
(1) Hanoi Chemical Institue
(2) Cao Thang Technical college of HCM City
(3) Hanoi Electric-Chemical Company

ABSTRACT: Engine exhaust gases can be treated by the catalyst box made of CeOZ2 coated
ceramic. In this study, Ni-CeO; particles composite were coated on the working surface of the catalyst
box by electroplating. Cesi dioxide was crushed in the mortar and ceramic ball for 48 h. The nano-
micro size of the particles was confirmed by TEM and particle size distribution analysis. Ni-CeO,
composite coating was obtained by electroplating of Watt nickel solution with the addition of 4-8 g/l
CeO; at cathode current density of 1-2 A/dm’ and temperature of 40-50 °C. EDX analysis show that the
CeO; content in the coating is about 6%, which is equivalent to the content of CeQ, in the conventinal
products.

Keywords: nickel-coating, nickel-nanocomposit coating, CeQ; catalytic box, gas engine exhaust

treatment.
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