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TOM TAT

Hé xuc tac Ni trén diatomite dwoc diéu
ché badng phuong phép tdm khé Ni(NO3), 1én
diatomite va khir bdng dong khi H, trong 10
nung éng. Hé xuc tac dwoc thi hoat tinh qua
phén tng phan hay truc tiép NO,. Cac diéu
kién: ham lwong Ni, nhiét dé nung mau, thoi
gian nung mau, nhiét do phan hiay NO, duoc
khdo sat dé tim kiém diéu kién ché tao hé

xuc téc cé hoat tinh deNO, tét nhat. Két qua
thu duoc cho thdy da diéu ché duoc hé Ni
kim loai phan tén tét trén nén diatomite va
mau c6 hoat tinh tét nhét co ti Ié Ni:Diatomite
la 1% nung & nhiét dd 550 <C trong thoi gian
5 gior dat do chuyén héa 70% NO, véi luu
Itrong 0,067mmol/phat trén 0,259 xudc tac.

Tor khod : Ni, diatomite , xtc tac phan hay truc tiép NO2.

MO DAU

Vi khi thai NOy cbng nghiép va dan dung
viéc ¢6 O, 1a diéu kién tu nhién, vi vay viéc
chuyén héa NO, thanh N, luén dugc nghién ctu
khi c6 mat O,. Cé mét sb phwong phap duoc chu
y la: phuong phap khtr chon lgoc NOy c6 xuc tac
SCR, phwong phap NO, — trap (bdy NO,) va
phuong phap phan huy nhiét truc tiép. Giai phap
sir dung hé xuc tac cho phan tng phan hay nhiét
tryc tiép NOx thanh N, va O, rat dang chu y vi
khong can sir dung chit khir nén cho phép don
gian hda quy trinh ing dung. Mot s nghién ctu
vé phan hay nhiét truc tiép NO duoc thuc hién
trén cac hé xuc tac trén co s¢ cac kim loai quy
nhu Rh, Pt, Ag [1-7], trén cic zeolit trao doi ion
ZSM-5, cac oxit dat hiém nhu CeO,, cac oxit kim
loai nhu Co304, ZNO. NiO... [8-10]. Cac phuong
phdp xtr Iy NOx du dang & trong giai doan thi
nghiém hay da ung dung céng nghiép déu can

tiép tuc nghién ctu cai thién theo quy dinh
nghiém ngit cua cac tiéu chuan khi thai mai. Vi
vay Viéc dit van dé tim kiém hé xdc téc hiéu qua
mai trong viéc xir Iy NOx va than thién vai moi
trudng van ludn thu hat sy quan tam.

Trong dé tai nay chdng tbi khao séat kha nang
sir dung hé xuc tadc Ni/diatomite, la hé xuc tac
con chua dugc chd y nghién ciu trong phan tng
phan hiy tryc tiép NO, thanh N, dudi tac dung
nhiét va trong diéu kién co oxi.

VAT LIEU VA PHUONG PHAP
Didu ché hé xiic tic Ni/D

Viéc dua mudi Ni(NO3), v6i ham luwong
nghién ciru 1én diatomite da xir ly va tinh ché
dugc thuc hién theo phuong phap tim khd va sy
& nhiét do 110°C trong 4 gid. San phim duoc
khtr bang khi hydrogen ¢ cac nhiét d¢ (500°C —
550°C — 600°C) va thoi gian (3gio - 4gio - 5gio -
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6gio) tiy theo yéu cau thuc nghiém, thu duoc vi
tinh thé niken trén diatomite.

Danh gia hoat tinh xuc tac
0,25 g xuc tac dugc dua vao reactor 1a dng

thach anh dai 60 cm, duong kinh 0,8cm. Reactor

duoc dit vao 10 nung dng c6 thé didu chinh nhiét
d6 phan ang (250°C — 400°C). NO, dugc dua

qua reactor véi dung lugng 0,067 mmol/phdt (1,5

ml/phat) cung véi khong khi luu lwong 0,8

I/phat. Thoi gian phan tng ¢ dinh 1a 60 pht cho

mdi thi nghiém. Céc yéu tb dé danh gia anh

huong Ién hoat tinh xuc tic dugc khao sat theo

ché @6 mot bién nhu sau: ti 1& Ni:Diatomite, nhiét
d6 khir xdc téc, thoi gian khir xdc tc,nhiét do
deNO,

Ky hiéu miu
aNi/D(b-c-d) véi: a- ti 1&¢ % khdi lugng

Ni:Diatomite, b- nhiét d6 khir xdc tac, c- thoi

gian khtr xuc tac, d-nhiét @6 deNO,

Phwong phap phén tich

—  Phuong phap nhiéu xa tia X (XRD) duoc
thuc hién trén may Bruker D8 Advance.

—  Phuong phap chup anh kinh hién vi dién tu
quét (SEM) duoc thuc hién may FE-SEM
4800.

—  Phuong phép tan sic nang luong EDX dugc
thuc hién trén may EDAX - FEI Quanta 200.

—  Phuong phap do d6 hap thu khi (BET) dugc
thuc hién trén may Quantachrome Autosorb.

KET QUA VA THAO LUAN

Khiao sat cAu triic va hinh thai tinh thé miu

xuc tac
Két qua khao sét cau tric bang phuong phap

XRD (Hinh 1) cho thiy mau Diatomite chi ton tai

cac peak SiO, dac trung cho dang cristobalite.

Trén mau 10Ni/D(550-5) c6 ham luong Ni 10%,

ngoai cac peak cua Ni va diatomite khong thay

xuit hién cac peak la nao khac. Trén mau
1Ni/D(550-5) khong xuat hién bat ky peak nao

khac ngoai trir diatomite, vi ham lugng Ni qua
nho (1%), dudi ngudng phat hién cua phuong
phap XRD.

Két qua phan tich SEM-EDX caa mau
INi/D(550-5) (Hinh 2) cho thiy trén nén
diatomite c6 phan tan kha déu céc hat Ni.

Anh SEM ciia c&c mau xuc tac déu cho thay
trén nén diatomite ¢ cac hat pha hoat tinh phéan
b6 déu trén bé mat 1an bén trong 16 xp. O céc
mau xuc tac dwoc tim Ni véi ham lugng thap, 0,5
va 1% mol Ni/diatomite (Hinh 3) céc hat vi tinh
thé co kich thudc nho tir vai nm dén vai chuc nm,
c6 thé xem nhu xic tac phan tan dang I6p trén
chat mang. V6i ham lugng Ni cao 10%, céc hat
xUc tac bi két tu lai 16n hon, kich thudc hat xic
tac vao khoang vai chyuc dén vai trim nm, c6 thé
xem xUc tac phan tan dang khéi trén bé mat chét
mang. Khi kéo dai thoi gian nung mau tir 5-6 gio
c6 su két khdi cac hat trén bé mat, kich thudc hat
tang 1én 15 rét do bi anh huong cua qua trinh két
tinh lai. Khi ting nhiét d6 nung mau tir 550—
600°C, chiing t6i ciing quan sat thdy sy Ion lén
ctia cac hat pha hoat tinh trén bé mat diatomite, 1a
két qua cua qua trinh két khdi & nhiét do cao
(Hinh 5).

| ‘ 10Ni/D(850-5)

| INi/D(550-5)

Diatomite

’ | lini

‘ NiO

1 l

2|0 ' 4I0 ' 6|O
20(°)
Hinh 1. Két qua XRD cua 1Ni/D(550-5) va
10Ni/D(550-5)
Két qua do dién tich bé mat riéng (Bang 1)
cho thdy qué trinh dwa Ni 1én diatomite da lam
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giam dién tich bé mat khong nhiéu, khoang 13% nung khir mau & nhiét do cao.
v6i mau 1Ni/D(550-5) do tac dong cua qua trinh
Bang 1. Dién tich bé mit cuia miu (BET) diatomite va 1Ni/D(550-5 )

Mdéu Dién tich bé mat riéng
Diatomite 2,517mélg
1Ni/D(550-5) 2,185m?/g

————1,0 ym o IMG1 c——1,0 um Ni K
Hinh 2. Két qua phén tich SEM-EDX ctia mau 1Ni/D(550-5)
5 R ¥ vi . - . . '&.

¥ _
SE SEM LEl 50l  X30000 WD82mm 100nm

Hinh 3. Anh SEM ctia mu 1Ni/D(550-5)

ICT-VAST SE SEM LEI

Hinh 4. Anh SEM cua mau 10Ni/D(550-5)
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X50000 WD83mm 100nm

ICT-VAST

SE SEM LEl 50kv

Hinh 5. Anh SEM cita miu INi/D(550-6) (trai) va 1Ni/D(600-5) (phai)

Khio sat cic yéu to anh hwéng dén hoat tinh
xuc tac
Khio sat 4anh hwéng ciia ham lwgng Ni

Cac khao sat duogc tién hanh trén luong Ni
thay doi tir 0,1% dén dén 15%.

Hno,, %

0,0 20 40 60 80 10,0 12,0 14,0 16,0

Ni:diatomite, %

Hinh 6. D thi biéu dién d6 chuyén héa NO, theo ham
Iuwong Ni/D

Két qua khao sat mau D(550-5-350) khong
chira Ni dat hiéu suat chuyén hoa la 24,6% cho
thdy diatomite ciing c6 tham gia vao phan ung
chuyén héa NO, thanh N,. Ciu tric xbp cua
diatomite rd rang c6 vai tro nhat dinh trong su
chuyén hoa nay. Khi ham lugng Ni trén diatomite
tang, hiéu suit chuyén hoa ting dan va dat cuc
dai & cac mau véi ham luong tir 1,0 — 1,2%
(70,4%), sau d6 giam khi tiép tuc ting ham luong
Ni, dén 15% thi hiéu suat chuyén héa con 45,6%.
MAu cho hiéu suit cao nhat va mau cho hiéu suat
thap nhit trong vung khao sat, theo thir ty, cao
gdp 2,9 lan va 1,9 lan so véi mau diatomite
khéng chira Ni. Diéu nay cho thiy Ni that su

dong vai tro xuc tac cho qua trinh phan huy nhiét
truc tiép NO, thanh N,. Khi ham luong pha hoat
tinh Ni trén bé mat con qua it, s6 tm hoat tinh fit,
hiéu suat chuyén hoa thap. Khi ham luong pha
hoat tinh ting dan thi s tdm hoat tinh ting, vi
vay hiéu suit chuyén héa ting. Tuy nhién, néu
tiép tuc tang dan ham lugng pha hoat tinh thi
xuat hién qué trinh két khdi cac hat Ni lai nhu
quan sét thdy trong Hinh 3 va Hinh 4 1am giam
hiéu qua xic tac. Ciing c6 thé rit ra nhan xét 1a
gitra Ni va bé mat chat mang diatomite c6 twong
tac wu ddi cho qua trinh xuc tac. O ham luong Ni
thap, ti 1é cac tam xdc tac Ni c6 tiép xdc véi bé
mat diatomite cao hon han so voi Ni két khéi ¢
ham luong cao, khi d6 hat Ni bé mat déng vai tro
tdm hoat tinh s& chi yéu tiép xdc véi hat Ni bén
dudi thay vi bé mat diatomite. Ti Ié Ni: diatomit
1a 1% cho hiéu suét xtc tac t6t nhat. Cac khao sat
sau ching t6i sir dung ti & nay.

Khio sat anh hwéng cia nhiét do khir miu,
thoi gian khir miu trong H,, va nhiét d9 phan
rng deNO,

Két qua khao sat anh huong 1én do chuyén
héa NO, cua cac yéu té: thoi gian khir mau dudi
khi hydrogen (3-6 gi®), nhiét d6 khir mau duéi
khi hydrogen (500-600°C) duogc thé hién trén
Hinh 7 ¢ ting nhiét 6 deNO, khac nhau, (a): &
250°C, (b): & 300°C (c): & 350°C va (d): &
400°C.
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Nhiét 46 DeNO,: 400°C
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Hinh 7. Db thi biéu dién d6 chuyén hoa NO, ctia miu
INi/D & céac nhiét do deNO, khac nhau theo cac nhiét
d6 khir mau trong H, (500-600°C ) va thoi gian khir

H%

méu trong H, (3-5 gio). (a): & 250°C, (b): & 300°°C
(c): 6 350°C va (d): & 400°C.

Anh hwéng cia thei gian khi# mdu trong
H,: Bdi voi tat ca cac mau khao sat, thoi gian
khir mau tbi vu 1a 5 gio. Khi tang thoi gian khir
xUc tac tir 3 — 5 gio thi hiéu suit chuyén héa NO,
tang dan, diéu nay cho thiy ¢ thoi gian qué thap,
tir 3 — 4 gio ¢6 kha nang Ni**
toan, do do6 hoat tinh xuc tac khong cao. Khi tang
thoi gian Ién 6 gio thi hién twong két tinh lai tro
nén quan trong lam kich thuéc cac hat Ni tdng
(Hinh 5) khién hiéu suat chuyén héa giam.

bi khir chwra hoan

Anh hwéng cia nhigt d¢ khiz mdu trong
H,: Di vai tat ca cac mau khao sét, nhiét do khir
mau téi wu 1a 550°C. Khi ting nhiét do khur xdc
tac tir 500°C — 550°C, hiéu suit chuyén hoa
tang, diéu nay cho thay ¢ nhiét do thap 500°C thi
kha niang ning Ni?* bi khir chua hoan toan, do dé
hoat tinh xic tac s& khong cao. Tiép tuc ting
nhiét d6 khir xic tac 18n 600°C , hiéu suat chuyén
héa bét dau giam, do ¢ nhiét do khir x(c tac cao
hién twong két tinh lai khién dién tich bé mat céc
hat Ni giam (Hinh 5) 1am giam hiéu suat.

Anh hwéng cia nhiét dép deNO,: Dbi voi tat
ca cac mau khao sét, nhiét do tién hanh tét nhat 1a
350°C. Truéc nhiét do nay van téc phan @ng
chua du Ion. O nhiét @6 cao hon 350°C, c6 thé
quéa trinh tai két hop cua N, va O, tr& nén quan
trong vi trong moéi truong c¢O sy hién dién cua
oxygen.

Khaio sat so' by kha nang st dung xic tac kéo
dai

Két qua khao sat hoat tinh xdc tac cia mau
1Ni/D(550-5-350) trong phan tng chuyén hoa
NO, thanh N, theo thoi gian sir dung dugc trinh
bay trong Bang 2. Khi kéo dai thoi gian 1am viéc
ciia mau xUc tac, ching tdi quan sat thiy co sy
giam hoat tinh. Tu gio tht 14, hoat tinh giam
khoang 10%, tir 70,4% xudng con 60,5%. Anh
SEM ctia mau 1Ni/D(550-5-350) sau 18 gio hoat
dong (Hinh 8) cho thay c6 su két khéi cac hat pha
hoat tinh trén bé mat diatomite so véi mau ban
dau (Hinh 3), chinh diéu nay lam giam hoat tinh
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xUc tac cuia hé. Tuy nhién tir gio thir 14, hiéu sut
chuyén héa tro nén 6n dinh va khong thay doi
cho dén gio thir 18, c6 thé do ciu tric bé mat da
dat trang thai 6n dinh trong diéu kién lam viéc

Bang 2. DO chuyén héa NO, cua mau
1Ni/D(550-5-350) theo thoi gian st dung x1c tac

(gi0)
THOI GIAN SU DUNG PO CHUYEN HOA NO;
(gi®) (%)
1 70,4
3 69,1
4 66,7
6 64,2
10 64,0
13 62,9
14 60,5
17 60,3
18 60,5

$-4800 2.0 0.0k ) N AR ¢CJur~lw
Hinh 8. Anh SEM cua miu 1Ni/D(550-5-350) da sir
dung 18 gio.
Khao sit kha niing sir dung BaO biy NO, trén
hé xuc tac

Ching t6i thém vao hé xic tdc mot lugng
BaO trong qua trinh didu ché ban dau (véi ti lé
Ni:Ba la 1:10) dé khao sat viéc tang thoi gian

luu NO, trén xdc tac anh huong nhu thé nao dén
hiéu suat chung. D¢ loai trir kha ning giit NO,
trén xuc tac do twong tac véi BaO ma khdng co
su chuyén hoa that, ching toi thuc hién thi
nghiém 4 lan trén cang 1 mau 1Ni-10Ba/D (550-
5-350) va tién hanh 2 dot thi nghiém doc lap trén
2 mau xdc tac duge diéu ché & cung diéu kién dé
so sanh.

APUTTN 1
=DOTTN 2

D chuyen hoa, %

&

LAN 2

Hinh 9. B thi biéu dién hiéu suit phan tng chuyén
h6a NO, ctia mau 1Ni-10Ba/D (550-5-350)

Két qua cho thay ham lugng NO, giam trong
2 lan khao sét lién tuc va sau d6 6n dinh tir 1an 3,
dat 73%, day chinh 1a két qua chuyén hoa that
cua hé xuc tac. So vai hiéu suit cia mau khong
c6 BaO, hiéu suat c6 ting l1én khong déng ké,
khoang 3%. Diéu nay cho thiy viéc ting thoi
gian luu trén hé xUc tdc khdng lam anh huong rd
rét 1én hiéu qua xuc tac. Ciing can luu ¥ viéc
théem BaO c6 tinh kiém kha cao vao hé xc tac
cling c6 thé dan dén van dé phuc tap trong qué
trinh phan ung kéo dai.
KET LUAN

Pa diéu ché thanh cong hé xic tac
Ni/diatomite v&i sy phan bd Ni kha déu dan trén
bé mit diatomite. Hé xtic tic Ni/diatomite da thé
hién hoat tinh xdc tdc cho phan @ng phan huay
truc tiép NO, thanh N, .Viéc thay d6i thanh phan
Ni, nhiét do khir mau, thoi gian khir mau da anh
hudng dén hoat tinh xtc tc. Mau c6 hoat tinh téi
uu trong vung khao sat 1a INi/D (550-5-350) véi
nhiét do deNO, t6t nhat 1a 350°C.
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ABSTRACT

Diatomite-supported Ni catalysts were
synthesized via the simple immersion of
diatomite in Ni(NO3), solution and the
reduction with H, in the tube furnace. The
activity of synthesized catalysts was
evaluated by the degradation of NO.,.
Various factors such as Ni amount,
calcinations temperature, calcinations time,
degradation reaction temperature were

investigated in order to prepare the catalyst
with the best activity for NO, decomposition.
The results indicated that Ni metal was
highly dispersed onto the diatomite substrate
and the best catalyst was the sample
prepared with the Ni/diatomite ratio of 1 %,
calcined at 500°C for 5 hours which showed
the best NO, conversion of 70% with NO,
fow rate of 0,067mmol/min for 0,25g catalyst.

Key words: Ni, diatomite, NO, direct decomposition catalyst.
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