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1. MO PAU

O nhidm méi truong khong khi do hoat dong ctia cdc dong co ngay cang gia ting trén toan
the gidi, dac biét o cdc thanh pho 16n. C6 nhicu bién phép ki thuét dé giam thiéu 6 nhiém do hoat
dong cuia dong co gy ra nhu [1]:

- Thay d6i chat luong nhién liéu, ding xing khong chi, xang sinh hoc, con,

- Cai tién ché d6 van hanh cuia dong co tao ti 18 tdi wu dé nhién liéu dugc dbt triét dé,

- Sur dung céc chét xdc tdc nhu CeO, [2] cho qua trinh chay triét dé cua nhién lidu duogc bd
sung vao nhién liéu hodc trén dudng thoat cua khi thai [3, 4].

Nude ta dang qua trinh cong nghiép héa nén cling phai d6i mat voi qué trinh 6 nhlém moi
truong gia tang, nhét 1a moi truong khi do hoat dong cua hang chuc triéu 6t0, xe gan may [5].
Bén canh céc ché tai thay d01 nhién li¢u khong chura cac chat gy doc nhu chi, khuyen khich su
dung nhién li¢u sinh hoc, con, nhép cac xe dugc cai tién ché do van hanh va c6 gan bd xuc tac,
viéc nghién ctru cdc bién phdp giam thiéu va xtr I khi thai dong co ciing dang duogc chii y [6, 7).
Str dyng ki thuat ma niken nano composit véi xtc tdc CeO, s& nham ting da dang hon bién phép
xuc tac xur I khi thai dong co ¢ nudc ta s& dugc nghién clru va trinh bay tai bai bdo nay.

Tur khoa. xt 1i khi thai dong co, xtc tadc CeO,, hdp xic téc,
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Céu tric va thanh phan ctia mau xiic tic nhap ngoai kém theo 6t6 dugc khao sat nham xéc
dinh céc thong s6 cau tao, thanh phan xiic tdc va tinh chét xic tic dé so sanh voi mau ché tao.
Thanh phan CeO, clia mau gom nhép ngoai va trén san pham ma dugc xdc dinh bang pho EDX
(Energy Dispersive X-ray Spectroscopy) trén thiét bi JEON JSM 6490, JET 2300 ciia Trung tdm
danh gia hu hong vat ligu COMPA tai Vién Khoa hoc Vit li¢u, Vién KH-CN VN. Lugng CeO,
¢6 kich thude micro-nano dugc dua vao bé mat 16p ma niken dang nanocoposit béng ki thuat ma
dién hoa [8]. Thép 14 day 1 mm cua bang thép rong 25 mm duogc su dung dé ma niken nano
composit CeO, ca 2 mat. Pé tang dién tich bé mat tiép xtc voi khi thai dong thoi tao khoang
trong dé thodt khi thai, bang thép kim loai dugc ché tao gap khuc luon song va ghép xen k& voi
bang phang. So d6 khdi nguyén 1f cuia hé thong xir 1 khi thai dong co ddt trong bang vat liéu xic
tdc dugc xay dung nhu hinh 1.

Pong co thi nghiém dugc st dung ciia hang TOYOTA ¢6 ché d6 kiém sodt hoa tron khong
khi. B¢ xiic tdc khi thai dugc lip dat trén duong thodt khi ¢6 thé thay ddi khoang cach dé thi
nghiém. Céc thong s6 khao sat 1a nhiét do va cic khi CO ciing nhu hydrocacbon. Cic thiét bi do
duoc st dung dugc trinh bay tai bang 1.

Béng 1. Théng sb tinh ndng cla cac thiét bj kiém tra

STT Tén thiét b Ki hiéu (Nu6c SX) D6 chinh xdc
1 Do d6 khéi khi xa B/C Diezel Mod 495/01 (Italia) %
3 Thiét bi do ndng d6 CO; CO, Riken Keiki (Nhat) %
4 Thiét bi 1dy mau khi AMETEK (Nhét) 1 ml/phut
5 Thiét bi 1dy mau khi AMETEK (Nhit 0,5 ml/phuit
6 Thiét bi 1dy mau khi Kimoto (Nhat) %
7 Thiét bi 1dy mau khi SIBATA (Nhét) %
8 May do 4 chi tiéu khi doc MultiCheck (QUEST — M¥) %
9 Pong hd bam gidy Nga 1%
10 My do nhiét d¢ tir xa TESTO - 445 °C
3. KET QUA VA BIEN LUAN

3.1. Dién tich tiép xtc

Hinh 2 trinh bay cu tao. mau gém nhap ngoai a, b) kem theo dong co 6t6 va thiét ké va san
pham tur 14 thép (c, d). Tu mau gom c6 thé xdc dinh dién tich bé mat tlep xtc véi khi thai cling
nhur thé tich dé thoét khi thai.

Dién tich bé mit trong céc 16 ctia mau gém nhdp ngoai tinh dugc tir cac kich thude: duong
kinh 90 mm, chiéu dai 100 mm va kich thudc 13: 1,4 mm X 1,4 mm. Dién tich tiép xtc doc theo
1 15 vudng dugc tinh 1a:

1,4 mm x4 x 100 mm = 560 mm® (1)
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Diéu d6 c6 nghia 12 dién tich tiép xiic cta khi thai khi qua 11512 5,6 cm?. S6 16 ciia bo xtic
tdc gdm su dugc tinh la:

{[(90 mm x 90 mm) / 4]x 7}:(1,4 mm x 1,4 mm) = 3.246 13. 2)
Nhu vay tong dién tich tiép xic cuia khi thai véi chat xic téc 1a:
3.24616 x 5,6 cm”® = 18177,6 cm” nghia 12 gin 1,82 m’. 3)

Dién tich bé mit cta cudn thép hinh 2d dé ma 2 mit do duoc 1a 58 dm”. Vay véi chiéu dai
100 mm s€ xép dugc 4 cudn nén tong dién tich tiep xtc la:
58 dm® x 4 =232 dm” = 2,32 m”. “4)
Nhu vay Kkét qua khao sét mau nhap’ngoai va mau duoc ché tao cho théy bé mat cﬁa~cu€)n l1a
thép ma CeO, cling dat dugc dién tich ti€p xuc véi khi thai dong co twong duong nhu mau dugc
ché tao tir gobm nhap ngoai kem voi 6t0.
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Hinh 2. Cu tric mat cat ngang (a) va cat doc (b) ciia gdm xUc tac ngoai nhap gén véi 6t6
va cudn la thép ma CeO, dé xt |i gidam thiéu 6 nhidm khi thai déng co (c, d)

3.2.Thé tich thoat khi thai

Thé tich cdc 15 ciia mau gdém nhap ngoai dugc tinh tir tong thé tich céc 16 1a:
V =[(1,4 mm x 1,4 mm) x 100 mm] x3.246 15 = 636.000 mm’ = 0,636 cm”. “

Thé tich khoang trong ciia cudn duoc ché tao tir 14 thép c6 thé tinh bang cong thuc:
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V = (Sxh) - Vg = (50 mm x 50 mm X )x100 mm - (&)

pThép
Theo [9] ti trong cua thép la 8,03 g/em’ va trong lugng cta cudn thép 1a 300 g vay thé tich
khoéng trong tinh dugc la:

V = (50 mm x 50 mm X )x100 mm - gﬂ = 0,6378 dm’

’

Nhu vdy két qua khao sit mau nhap ngoai va mau duoc ché tao cho thay thé tich khoang
tréng cia cuon 1a thép ma CeO, cing dat duoc gid tri thong thoang cho khi thai dong co tuong
duong nhu mau dugc ché tao tir gom nhap ngoai kém vdi 6t6.

3.3.Ham lwong chit xiic tac

Két qué phan tich EDX cua bé mit gém mang xuc tdc nhap ngoai dugc trinh bay tai bang 2
cho théy cac thanh phﬁn chu yéu ctia chét mang la vat liéu gém nhu cidc 6xit nhom, canxi,
manhé. Diéu dic biét cia xidc tac gbm 1a ngoai CeO, con c¢6 lugng nho paladi 6xit 1a kim loai rat
quy va dét. Vi vay khi mang duoc CeO, 1én bé mit kim loai ma s& giam dugc khong nhiing gid
thanh vé cong nghé ché tao ma con giam dugc gid vat liéu nho d6 tinh kha thi trong Ung dung
rong ciing s& cao hon. Do mau nhap ngoai cung voi 0t6 va hop xtc tdc trong ong xa da qua hoat
dong nén luong cacbon dugce hap thy trén bé mat gom xop cling dugc phat hién véi ham luong
kha cao tir 12,41% dén gan 24,49%. Néu Iugng bui cacbon khong duoc Xuc tdc chdy hét ma tich
tuc trén bé mat gdm x6p s& 1am giam hoat tinh xic tic. Do bé mat gdm xdp nén viée xir If rira
sach bui cacbon ciing s€ kh6 khan hon trén bé mat kim loai ma.

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

Mau 1 1-1 2 2-2 3 3-3 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
CeO,, 4,28 4,29 7,43 6,96

%o
PdO, % 0,31 0,18
Al O, 30,46 32,17 2491 29,09
%
P,0s, % 28,56 30,21 34,47 31,14
CaO, % 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 16p ma niken composit v6i cdc hat nano-micro CeO, duoc trinh bay
tai bang 3 ciing cho thay thanh phan 16p ma composit phan énh ban chat héa hoc cua qua trinh
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ma niken trén nén st voi ham luong niken chu yéu trén bé mat dén hon 70% va sit dén 2, 066%.
Luong 6 oxy phat hién duogc dén hon 21% phan anh sy c6 mat cic 6xit cua cic kim loai niken, sit
va chu yéu 1a cesi. Lugng CeO, tuong tmg phét hién dugc trén bé mit 16p ma dugc xéc dinh da
dat tir 3,39 dén 6,74%.

Bang 3. Két qua EDX phan tich thanh phan % ciia mau ma niken composit v&i cac hat CeO;

M Chat 0O, % 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 mit 16p ma niken composit ¢6 thé so sdnh duge véi miu gdém
nhdp ngoai (bang 2) véi ham luong CeO, tir 4,28% dén 7,43%. Két qua phan tich EDX trén mau
sat trang k&m ma niken composit voi nano CeO, lam hdp xic tdc qua thir nghiém xu 1i khi thai
duoc trinh bay tai bang 4. Mau xéc dlnh EDX duogc lay ngau nhién tr 14 phang va 14 lugn séng
déu cho thay lrgng kim loai Ce co ban van trong viing tao dugc CeO, du de Xuc tdc. Két qua thu
duoc cling cho thay chua c6 thanh phan clia bui cacbon dong lai nhur trén mau gom nhdp ngoai.

Béng 4. Két qua phan tich EDX clia cac mau tao hop xuc tac d& thir nghiém

Chat .

M O, % Cl, % Fe, % Ni, % Zn, % Ce, % Pb, %
B2 6,20 0,25 0,42 75,01 14,70 2,41 1,01

mit phang | § 34 0,29 14,56 | 73,53 2,20 1,08 -
4,48 0,44 0,63 77,51 14,03 1,70 1,21
B& mit 7,01 0,46 2,88 74,33 12,66 1,45 1,21
lugn song |5 1, 0,20 2,03 77,26 13,52 0,98 0,87
5,59 0,32 1,65 72,16 13,52 6,31 0,45

3.4. Vi tri lip dat b xir li khi thai dong co
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Hinh 3 trinh bay mé hinh thiét bi xdc dinh su bién d6i nhiét d6 trong 6ng xa chon vi tri dat
bd xic tac xu 1i khi thai cling nhu két hop voi céc thiét bi do cac gia tri khi thai dé xdc dinh kha

nang xur 1i khi thai ctia bd xdc tac.

c d

Hinh 3. M hinh hé théng thiét bi (a), bd xtc tac (b), do nhiét dd (c) va khi thai (d)

O THINHIET DO TREN DUONG ONG XA
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Hinh 4. Nhiét d6 phan bé trén dwdng 6ng thai tir ¢ gép chinh dén cudi dwong thai
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Vi tri ddt bo xiic tic duoc xdc dinh tir két qua do nhiét d6 cua khi thai thoét ra trong 6ng
xa. Nhiét do dwoc do tir ¢d gép chinh dén cudi duong thai & céc sé vong quay dong co khic
nhau nhur tir cAm ching 700 vong/phiit dén tc do trung binh 1500 vong/phiit va tbc do cao 3000
vong/phiit. Két qua sy bién ddi nhiét do tai 3 ché do hoat dong ctia dong co dugc trinh bay tai
hinh 4 cho thiy nhiét do cao & gan cd gép chinh va giam dan dén cudi duong thai ciing nhu &
céc s6 vong quay 16n.

Tir hinh 4 ta nhén thiy tai khoang cach tir ¢b g6p chinh 20 cm dén 60 cm nhiét d6 do duoc
tir 147 °C dén hon 400 °C tiy thudc vao toc do _van hanh dong co. Pidu d6 c6 nghia la ¢ vung
nhiét do nay hoat dong ciia xic tic ctia CeO, van con t6t. Vi vay vlung nay cé thé chon dé lap
ghép bo xic tic cho qué trinh khtr ctia cdc khi thai nhién liéu theo nhu Ii thuyét viing “bd xtc
tac” bat dau lam viéc & 250 °C va lam viée t6t bat dau tir 400 °C. O nhiét d6 cao qud ving sit
gan c¢b gop c6 thé anh huong dén tudi tho cta “bd xic tic” nhung & ving qud xa, nhiét do thap,
hoat tinh xtc tac s€ giam. Két qua nay ctng cho thay nhiét d§ cua ciac vung ong xa rat phu thuoce
vao ché do van hanh dong co. biéu d6 c6 v nghia rat quan trong trong viéc tao nhiét dd can thiét
cho qud trinh xtc tdc khi thai cua nhién liéu chdy.

3.5. Kha nang xir li khi thai

Téc dung xtc tic ciia CeO, trong hop xir I khi thai phai chiu tic dong thay ddi theo nhidu
yéu cau thudng ngugc nhau do qué trinh diéu khién dong co hoat dong nhu: luu lugng 16n va
bién ddi, nhiét do bién doi, nén c6 nhiéu thong sé can dugc tdi uvu héa dbi véi mdi loai dong co
cu thé cta nguoi didu khién dong co. Vi vdy van dé dugc dé cap nghién ctru ¢ day phai 12 huéng
can dugc dau tu nghién ctru nhiéu thong sb bién ddi khi da xay dung dugc hé thong thiét bi trén.
Hinh 3 trinh bay mét s6 hinh anh cta hé thong thiét bi thir kha nang xtic tc cua hop khi thdi cua
dong co 6 tO chuén cta hang TOYOTA. DB¢ng co c6 thé gan v6i cam bién 6 o6xy nhu hinh 3b. Néu
thtr nghiém cho xe mdy hé thong trén s€ st dung dong co xe mdy thay cho dong co 6t0.

350
300 \
250 - i
TIN B
o —— 0
o 150 \"\ —— COBXT 147 °C
T 100 o
—e
50
0
700 1000 1500 2000 2500 3000
ne (VONG/PHUT)

Hinh 5. Sy phat thai HC c6 BXT & nhiét do 270°C, 147°C va khéng cé BXT

Két qua xdc dinh ham HC trong khi thai & cdc vi tri khdc nhau twong tmg véi viing nhiét
d6 270 °C, 147 °C duoc trinh bay tai hinh 5. Tt hinh 5 ta théiy & vi tri lép bd xic tic (BXT) 60
cm hiéu suét chuyén héa HC 12 29,1% bang véi vi tri 1ip bo xic tdc 20 cm, cdc vi tri 1ip 80 cm
va xa hon c6 hiéu suat chuyén héa tha”ip hon. Két qua trén cho théy ngay tai nhiét d¢ tha”ip 147°C
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b6 xiic tic c6 cam bién 6xi dd hoat dong kha t6t c6 nghia 1a tai vi tri cach ¢ gép 80cm nhiét do
lam viéc cua bg xtc tic dd dam bao CeO, phat huy duogc hi€u qua xic tdc cho qua trinh 6xihda
tiép tuc khi thai dong co. Két qua xtr 1f CO v6i ché d ¢6 cam bién khong xdc dinh dugc.

Két qua tr hinh 5 chuing ta ciling nhén théiy ham Iugng HC trong khi thai cé bd xuc tic da
giam duoc dén 1/3 6 ca2 vung nhiét d6 270 °C, 147 °C. Khi tdc do hoat dong cua dong co cang
cao thi ham lugng chat thai chira HC cang giam.

Truong hop thur nghiém xu 1i khi thai voi dong co khong st dung cam bién lamda dugc
trinh bay tai hinh 6 cho thay lugong giam phét thai trung binh HC va CO la 100 ppm trng véi hiéu
sudt chuyén héa 41% va 67,%. Hiéu suét chuyen héa twong dbi cao, cho thay rang b xtc tac
kim loai ma CeO, nay phu hop vdi ddng co aét trong khong str dung cam bién lamda nhu cic xe
gin méy dang luu hanh.

S PHAT THAIHC SU PHAT THAI CO

500 12,00

450

0 10.00

30 s
=30 2
= —+—KHONG CO BXT Z —+—KHONG CO BXT
& 20 2 60
20 // —= COBX S = COBXT
RN . © 400

e | i
/l/ /“/
100 200
50 L
0 ] ] ] 0.0
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Ne (VONG/PHUT) Ne (VONG/PHUT)
a b

Hinh 6. Sy phat thai HC (a) va CO (b) khi khéng cé va cé b xtc tac kim loai ma CeO,

Hinh 6 ciing cho thdy vé&i ché d6 hoat dong cao, sb vong quay ting thi hiéu qua xir i cua
xic tdc cling ting ching to6 ¢ ving nhiét do cao 400 °C tdc dung xic tdc s&€ manh hon & viing
nhiét do thap.

4. KET LUAN

Bo xtic tac xur 1i khi thai da dugc nghién ctu ché tao béng cac 14 thép ma CeO,. Di¢n tich
bé mit xic tdc dat duoc 2,32 m?, thé tich khoang tréng dé thoat khi thai dat dugc 0,638 cm® va
ham lugng xic tic CeO, trén bé mit dugc xéc dinh trong vung 3,39 + 6,74% déu tuong duong
v6i mau gdm ngoai nhap.

V6i hé thiét bi dwoc xay dung da xéc dinh vi tri dat hop xdc tic cach c¢b gbp tir 20 + 60 cm
va kha nang xir 1f khi thai HC khi st dung bo cam bién 6xi 12 29,1% nhung ddi v6i CO khong
xéc dinh duoc. Véi ché d6 van hanh dong co khong c6 cam bién 1a luong HC dugc xtr 1f dat
41% va véi CO 1a 67%. Kha nang xuc tic ciia CeO, ma trén thép 14 s€ cao & khoang vung nhiét
d6 cao 400°C khi van hanh dong co & ché do toc do cao.

Loi cadm on. Téac gid cam on quj NAFOSTED da tao diéu kién dé thuc hién nghién ctru trén.
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SUMMARY

RESEARCH ON MANUFACTURING OF CATALYTIC BOXES FOR ENGINE EXHAUST
TREATMENT BY COATING OF NICKEL NANOCOMPOSITES WITH CERIUM DIOXIDE

Catalytic exhaust treatment has been studied by making CeO, coated steel sheets. The
catalytic surface area reached 2.32 m* and the volume space to achieve exhaust emission levels
of 0.638 cm’ and the amount on-surface catalyst was determined to be of 3.39 + 6.74%, which
all are equivalent to those parameters of imported ceramic form.

With the made device the optimal position to localize the catalytic box was found, for
which the system was capable of handling gas HC emissions of 29.1 % as measured by oxygen
sensor. With the engine operating regime without sensor, the amount of treated HC and CO were
41% and 67%, respectively. The performance of exhaust gases treatment by use of the CeO,
catalytic coated steel sheets exhibited to improve significantly for the working temperature of
400 °C which was gained when the engine operating at high speed mode.

Keyword. Catalytic box, engine exhaust treatment, nanocomposit coating, cerium dioxide.
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