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SPINEL NiAl
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SUMMARY

In order to prepare mesoporous nickel aluminate spinel with high surface area two factors:
calcinations temperature and thermal treatment were investigated in this study. The prepared
spinels were characterized by a variety of techniques such as XRD, TPR-H,, TEM and nitrogen
adsorption. The obtained results showed that, not depending on the synthesis conditions the main
phase as NiALO, spinel was formed over all of the samples, however, their BET surface areas
were considerably effected by changing the synthesis conditions.

- MO PAU

Trong hon mot thap ky qua, ké tir thanh
cong dau tién vé téng hop ho vat lieu M41S clia
hang Mobil [1], huéng nghién ctu téng hop vat
liéu mao quan trung binh phét trién manh mé.
Dang vat liéu nay c6 thé tim thdy tng dung
trong cédc linh vuc nhu xdc tdc, hap phu, xu 1y
moi truong, ky thuat tdch hay ky thuat phan ta
v.vl]do c6 bé mat riéng 16n véi nhiéu tinh chat
hod ly dac biét [2, 3].

Oxit kim loai la dang vat liéu quan trong,
duoc ing dung rong rai trong linh vuc xtc tac.
Nhiéu nhém nghién ctu da tap trung vao nghién
cliu tong hop cdc oxit kim loai c6 mao quéan
trung binh, dac biét 1a oxit phic dang spinel, do
cé cu tric bén va cé nhiéu dGng dung quan
trong [4]. N6i chung, cau tric va cdc tinh chat
bé mat cla vat liéu phu thudc rat nhiéu vao diéu
kién tong hop cling nhu phuong phdp téng hop.

Bang phuong phap téng hop lua chon, chiing
toi da téng hop thanh cong spinel niken nhom
c6 kich thudc hat min véi hé mao quan trung
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binh va ¢6 dién tich bé mat riéng tuong d6i 16n.
Trong khuon khé clia bai bdo, ching t6i trinh
bay tom tit cdc két qua nghién cttu anh hudng
clia mot s6 yéu t6 téng hop Ién céu tric cua hé
vat litu ¢6 mao quan trung binh spinel niken
nhom.

I - THUC NGHIEM

Qui trinh téng hop spinel niken nhom, dugc
trinh bay chi tiét trong cac cong trinh trude day.
Ba méu gel vdi ty 1& Ni:Al nhu nhau duoc diéu
ché€ theo [5, 6], ky hiéu la S1, S2, S3. Mau gel
S1, S2 dugc say, nung & 800 va 900°C thu dugc
spinel S1(800) va S2(900); mau gel S3 duoc gia
hod trong autoclave & 150°C trong 15 gio, roi
méi dugc sdy kho, nung & 800°C, thu dugc
spinel S3(800).

CAu tric cua cdc mau spinel duge xdc dinh
bang céc phuong phéap hoa 1y hién dai: Nhiéu xa
bot Ronghen (XRD), trén thi€t bi Siemens
D5005 (Diic); khitr bang hydro theo chuong trinh
nhiét do (TPR-H,), thi€t bi do Autochem 2920



(Micromeritics, My); hién vi dién tir truyén qua
(TEM), thiét bi do JEOL (JEM 1010); dang
nhiét hap phu nito, thiét bi do ASAP 2010
(Micromeritics, M§). Dua vao dudng dang
nhiét, cho phép xéac dinh dién tich bé mat riéng
va phan bd kich thuéc mao quan ciia cic mau
bang phuong phap BET va phuong phdp BJH.

I - KET QUA VA THAO LUAN

1. Cac két qua phan tich XRD

Hinh 1 trinh bay cédc gian do XRD cua céc
mau spinel S1(800), S2(900) va mau dugc xur ly
nhiét S3(800). Két qua cho thay, trén tat ca cic
méu pha tinh thé spinel NiALO, dugc xem la

pha chinh va pha tap lugng nhé NiO. Hon nita,
mau gel S3 dugc xUr 1y nhiét, sau nung cho san
pham két tinh kém hon, do cac pic dic trung cho
NiALO, va NiO ctia mau S3(800) c¢6 cuong do
nhd hon so vGi cdc pic tuong ung cta mau
khong dugc xir 1y nhiét S1(800). Con do6i véi
méu S2(900) céc pic ndy trd nén sic nét hon,
nhu vay nhiét d0 nung cao da dan dén hinh
thanh spinel két tinh t6t hon. Kich thudc tinh thé
ctia cdc mau dugc xdc dinh mot céch tuwong doi
theo cong thic Scherrer [7]. K&t qua tinh toan
dugc trinh bay & bang 1 ciing cho thdy mau
dugc xur 1y nhiét S3(800) c6 kich thudc hat min
nhat, mau nung & 900°C ¢6 kich thudce tang ddng
ké so v6i miu nung & 800°C.
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Hinh 1: C4c gian do nhiéu xa Ronghen (XRD) cuia cic mau spinel téng hop

Bdng 1: Thanh phén va kich thudc tinh thé clia cdc mau téng hop

Miu Pha c6 mat Kich thuéc tinh thé, nm
S1(300) NiALO,, NiO 5.1
S2(900) NiALO,, NiO 11,48
S3(800) NiAl,O,, NiO 4.5

2. Cac két qua phan tich TPR-H,

Hinh 2 1a céc gian d6 TPR-H, cua cic mau
tong hop. Céc gian d6 duoc dic trung bing mot
pic khtr 16n & nhiét do cao (ky hiéu y). Céc pic
ndy xuit hién & nhiét do 762, 790 va 763°C
tuong tng doi véi S1(800), S2(900) va S3(800).

Pic y twong tng véi su khir clia cdc ion Ni**

trong mang lu6i spinel [8]. O khoang nhiét do
thap, trén tat ca cdc gian d6 déu thay xuit hién
cdc pic khir nho, trén gian d6 ctia mau S1(800)
c6 hai pic khtr nho a, B. Pic a (405°C) dac trung
cho su khtr ctia cdc phan tir NiO phan tan dudi
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dang hat tho trong cau tric spinel, con pic 3
(537°C) 1a su khir ctia cdc phan t NiO phan tan

cao [5].

_—

Tin hi¢uTCD

S3(800)
$2(900)
S1(800)

600 800 1000 1200

Nhiét do, °C

Hinh 2: Céac gian d6 TPR-H, cua cdc mau

Da6i véi mau S2(900) pic B hau nhu bién
mat, nhu vay véi nhiét do nung cao cic ion Ni**
cta pha NiO phan tan cao di vao mang luGi
spinel, chi con lai cdc phan tir NiO phan tdn tho.
Pic a ctia S2(900) tap trung & nhiét do ~ 470°C,
ttic 1a bi dich chuyén vé phia nhiét do cao hon
so voi pic a (S1(800)), tuy nhién dién tich pic a
(S2(900) > S1(800)). Diéu d6 ching to rang, khi
nhiét do nung tang 1én cac phan ti NiO véi kich
thuéc hat tho lién két manh hon véi cdu tric
spinel, do d6 bi khir & nhiét do cao hon, nhung
toc do khlr nhanh hon, do kich thugc hat ting
1én, dién tich pic khir rong hon [10].

Trén gian d6 ctia mau S3(800) ciing khong
thdy xudt hién pic o, con pic B xuét hién & nhiét
do 400 - 580°C. Nhu vay, cdc phan tir NiO cta
mau S3(800) chi yéu ton tai dudi dang phan tan
cao.
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Hinh 3: Duong dang nhiét hap phu nito

144

3. Cac két qua phan tich cac duong dang
nhiét hap phu nito

Pé khao sat tinh chat bé mat clia cic miu
téng hop, céc thi nghiém do hdp phu vat 1y nito
da duogc tién hanh do. Cac két qua trinh bay trén
Hinh 3 cho thay, duong déng nhiét clia cdc mau,
tuong tGng v6i dang dudng dang nhiét kiéu IV
theo phan loai cia IUPAC, do d6 céc miu téng
hop c6 hé mao quan trung binh. C4c dudng ding
nhiét déu dugc dac trung boi vong tré do xdy ra
hién tugng ngung tu trong cdc mao quan trung
binh trong khoang dp suat tuong doi (0,4-1).
Céc vong tré gom hai nhanh hoi nam ngang va
song song nhau, ting v6i dang vong tré dién hinh
kiéu H;, dac trung cho mao quan hinh khe theo
phan loai ctia De Boer [9]. Tuy nhién, d6 cao
clia dudng dang nhiét gidm din theo day:
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S1(800) > S3(800) > S2(900), trong d6 mau
S1(800) c6 dudng dang nhiét v6i do cao 16n
nhat.

Dién tich bé mat riéng cua cdc mau duoc
xdc dinh bing phuong phdp BET dua vao dudng

dang nhiét trong khoang 4p suit tuong dai (0,05
- 0,3). Phan bo kich thuéc mao quan dugc tinh
toan dua vao phan tich nhanh hap phu cua
dudng dang nhiét theo phwong phip BJH
(Barrett-Joyner-Halenda).

Bdng 2: Cac tinh chat bé mat cua cdc mau

Mau Sger, m2.g”! V,, cm’.g! d, A
S1(800) 128 0,17 34,9
S2(900) 48 0,099 36
S3(800) 87 0,13 39

Céc dac trung bé mat va phan bo kich thude
mao quan dugc trinh bay trén bang 2 va hinh 4.
Céc két qua thu dugc cho thay, mau S1(800) c6
dién tich Sggr, thé tich mao quan V, 16n nhit,
duong phan bd kich thuéc mao quan tuong doi
tap trung & 34,9 A. Mau S2(900), S3(800) cé
dién tich bé mat rieng nho hon nhiéu so véi
S1(800), hon nita duong phan bo kich thudc
mao quan cua S2(900) ngoai pic chinh tap trung
& 36 A con c6 pic phu & ~ 50 A, con duong
phéan b6 kich thuéc mao quan cta S3(800) nhon
va tap trung & 39 A. Nhu vay, nhiét do nung cao
da lam gidm ddng ké Syup clia spinel va kich
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IV - KET LUAN

Cac két qua nghién cutu cho thdy, trén tat ca
c4dc miu nghién citu déu c6 mat pha tinh thé

thuéc mao quan kém dong déu hon, con xu 1y
nhiét ciing lam giam Sgpr, nhung c6 tdc dung
lam cho kich thuGc ctia cic mao quan dong déu
hon, rdng hon.

Trén hinh 5 1a cdc anh TEM cua mau
S1(800) va mau duoc xu ly nhiét S3(800). Két
qué ciing cho phép khang dinh mau dugc xir ly
nhiét ¢6 kich thuéc mao quan tuong doi dong
déu hon va kich thuéc mao quan rong hon so véi
mau khong dugc xutr 1y nhiét. Nhu vay, xu ly
nhiét da din dén hinh thanh cdc “gia tinh thé”
¢6 kich thuéce 16n hon, 1am cho mao quan rong
hon, bé mat riéng giam.

(b)
Hinh 5: Anh hién vi dién tir truyén qua (TEM) ctia a) mau S3(800) va b) mau S1(800)

spinel NiAl,O, va lugng nho NiO. Tuy nhién
nhiét do nung cao di tao ra spinel két tinh tot,
kich thudc hat 16n, con xur 1y nhiét da dan dén
hinh thanh spinel két tinh kém hon.
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Céc spinel déu c6 hé mao quan trung binh,

mao quan dang hinh khe hep, dién tich bé mat
rieng BET trong khoang tir 48 dén 128 m’g’,
duong kinh trung binh mao quan trong khoang
tir 34,9 dén 39 A. Nhiét do nung va xir Iy nhiét
la yéu t6 lam giam dién tich bé mat riéng, tuy
nhién xur 1y nhiét ¢6 tic dung lam kich thudc
mao quan dong déu hon.

Loi

Hoi

cam on: Cdc tdc gid xin chdn thanh cdm on
dong VLIR-HUT dd tai tro cho cong trinh

thong qua Dy an nghién ciitu APO7\PrjO3\Nr05.
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