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- SUMMARY

Vanadium aluminophosphates (VAPO) are good catalysts for oxidation reaction and they are

being interested by many scientisis. In this paper, the synthesis of VAPOs from aluminum sulfate,

- phosphoric acid, vanadium pentoxide with different templates is reported. The role of these
templates is explained. The catalysts were characterized by XRD, IR and SEM.

I - GIGI THIEU

Tir sau khi he ray phéan tir aluminophosphat
dugc phat minh vao nam 1982, dén nay da co rat
nhiéu nghién ciu vé AIPO, va thay thé déng
hinh cta cdc kim loai chuyén ti€p trong AIPO,-n
da dugc ti€n hanh. Trong dé VAPO 1 san phdm
cua sy thay thé déng hinh nguyén tlr P hoac Al
trong mang lu6i AIPO, biang nguyén 6 V. Qua
trinh tong hgp va nghién ciu dac trung cla céc
loai VAPO dugc mét s6 nha khoa hoc trén thé
gidi nghién ciu [1 - 7] va VAPO duge ddnh gia
1a xiic tdc co rdt nhiéu trién vong, dac biét cho
phan ing oxi héa cdc hydrocacbon thianh cdc
san pham c6 gid tri [1,2,5-7].

Chat tao cfu tnic 14 cdc tdc nhan ¢é kha
nang g6p phan tao mang ludi cdu tric, dinh
hudng cho qué trinh tao nhan va phat trién tinh
thé, lam bén khung va Kiém soat sy hinh thanh
cdu triic dac th cha ray phan i,

Chiing t6i da tién hanh nghién ciru tdng hop
VAPO tir cdc chat tao cdu tric khdc nhau bang
phuong phdp thuy nhiét. Cau tric cha VAPO
duge nghién ciu dic trung bang cic phuong
phip XRD, IR va SEM.

11 - THUC NGHIEM

Xic tdc VAPO duge didu ché bing phuong
phédp thuy nhiét véi cdc ngudn Al, P, V va cic
chét tao cfu ric khdc nhau. Thanh phédn caa gel
téng hop VAPO dugc bidu dién:

rR: xV,04: ALO;: P05 yH,O
Trong dé: R 1a chét tao cdu triic; r, x, y 14 cac he
0.

Céc nguon nguyén ligu chinh st dung trong
quid trinh tng hop VAPO bao gém:
AL(SO,),. 18H,0; V,0, H,PO, va cdc chét tao
cdu tric,

D¢ nghién citu anh hudng cha cic chat tao
cdu trdc dén qud trinh téng hop xic tic VAPO
chiing 16i di sir dung cdc chit tao cfu tric di tir
hai loai co ban: loai phan tir hitu ¢o trung hoa:
xyclohexylamin (CHA: CH, NH,), trietylamin
(TEA:  (CH.:N)Y,  trietanolamin  (TEolA:
(CH,OH-CH,%N) va loai phan tr hiu co tich
dién : tetra propyl amoni bromua (TPABr:
[(CH;),N1Br) (cic miu xuc tdc véi cdc chit tao
cdu tric khic nhau duge ky hiéu tuong ing la
M1, M2, M3 va M4).
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Chat tao

Al(80,),.18H,0 H,O H,PO, V,0; c3y tric

Y ¥ ; ¥ ¥ ¥
Khudy
Gel (Nhiét do phong)
¥
Két tinh 120°C,
64 gity
¥
Loc, rira, siy
¥
Nung 550°C,
3 giv
* L
VAPQ =

Hinh 1. So dé didu ché xiic tic

MAu xic tic M1 duge didu ché nhu sau
(hinh 1): Cho 166.5 g AL(S0.,),.18H,0 vao 100
ml nuéc cit, khudy trong 45 phit. Cho ti€p
57.64 g axit H;PO, (85%) tir tir vio dung dich
dang khuidy. Khudy hén hop nay trong 2 gid.
Sau dé them 091 g V,0; va ti€p tuc khudy it
nhdt trong 30 phiit. Cudi cung thém vao 24,75 g
chét tao cdu tric xyclohexylamin vao hén hgp
trén va khuay trong vong 6 gio tao thanh mot
dang gel dong nhit. Gel dugc chuyén vao
autoclave giit & nhiét do 120°C trong 64 gi®. Sau
d6 miu duoc 1am lanh, loc va rita bing nuéc cAt,
sdy & 80 - 120°C va dugc nung & nhiét do 550°C
trong 3 gi¢ (cdc miu voi cac chit tao ciu triic
khic duge diéu ch€ tuong ty nhu trén)

Phé nhiéu xa Ronghen XRD dugc ghi trén
méy Bruker D8 — Advance (Piic) tai Phong thi
Cong nghé loc hoéa ddu va Vat ligu xic tic,
Trudng Pai hoc Bich khoa Ha N¢i va Siemens
D5005-Bruker (Pnic) tai Khoa Hoa hoc, Trutng
Dai hoc Khoa hoc Ty nhién, PHQG Ha N6i véi
cung ché do chup: dién &p: 50 k, 6ng phdt bing
déng, K,=1,5406 A, budc quét 0,03 do, goc
quét 10° < 28 < 50°, thoi gian mébi budc quét 1
giay. Phé hdp thu héng ngoai IR dugc phan tich
trén may héng ngoai Larga 760 — Nicolet (M¥)
tai Trung tdm Hod ddu — Khoa Hoéa hoc,
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PHKHTN Ha No6i. Anh SEM dugc chup trén
may SEM 5410 LV (Nhat Ban) tai Trung tam
Khoa hoc Vat liéu — Truong PHKHTN, PHQG
Ha Noi.

I - KET QUA VA THAO LUAN

1. Nghién ciru diac trung VAPO bing phuong
phap XRD

Nhu ching ta dd biét, chat tao ciu tric la
cdc tdc nhan c¢é kha nang gép phin tao mang
ludi cdu tric, dinh hudng cho qua trinh tao nhan
va phit trién tinh thé, lam bén khung ray phan ti
va kiém soat duogc su hinh thanh ciu tnic dac
thir ctia rdy phéin ti. Cic chét nay vira la moéi
rudng phan (ng, vira 1 tdc nhan thic ddy qud
trinh tao dang cdu trnic rdy phan tir trong qui
trinh phat trién tinh thé bing cach choin ddy cic
hé 16 nho va do d6 1am bén mang luéi 16 x6p.
Céc chat tao cdu tnic nay sé dugc loai bo khoi
mang ludi cdu tric VAPQO trong qud trinh nung
dé lai cdc mao quan réng.

Phd dé nhiéu xa Ronghen clia miau M1, M2,
M3 va M4 dugce trinh bay trén hinh 2.

Tir hinh 2 cho thdy, trong ca 4 mau, vanadi
dd xam nhap dugc vio mang AIPO, v&i cac
dang cdu tric khic nhau: AIPV,0, (20 = 23;
26,5) va AlV ,PO,, (20 = 20,5). So sianh cudng
do cic pic diac trung cho AIPO, (20 = 21,5 va
35,5) va VAPOQ gilta cic mau cho thady ¢ miu
M2 va M3 cudng do pic dac trung cho VAPO
thip, cudng do pic diac trung cho AIPO, lén,
chiing t4 su thay thé dong hinh cha vanadi trong
khung AIPO, khong cao. O céc mau xiic téc vdi
chat tao céu tric 14 xyclohexylamin va tetra
propyl amoni bromua (M1 va M4) thi cudng do
pic clia AIPO, gidm, cudng do pic san phdm
VAPO ting. Ti l& cudng do pic dic trung cho
VAPO va AIPO, trén miu M4 13 tuong duong
nhau. Nhu vay, lugng vanadi thay th€ déng hinh
vao khung mang tinh thé AIPO, da tang lén d6i
v6i miu M1 vd M4. Ngoai ra dudng nén clia
mAu M1 va M4 phing hon so v6i dudng nén cia
méiu M2 vi M3. Diéu nay chiing t6 do6 tinh thé
cla cdc miu M1 va M4 cao hon so vii M2 va
M3.



ka1 [

dud S

Lin (Cps)
b. de, 797

o AIPIBVO49
4 AIPV209
O AIPO,

l\."' %m-q_\ Pt

¢ A MI

it f’l I3 It N -
LIV VA VU 4 VNV ST A L U ppe Y

2-Theta - Scale

Hirh 2: Phé XRD ciia cic miu M1, M2, M3 va M4

Khi diing chat tao cdu tric 14 cdc amin hitu
co trung hoa dién thi VAPO-CHA (M1) c6 mic
do thay th€ déng hinh 1a cao nhit, sau d6 1a
VAPO-TEA (M2) va thdp nhit 1a VAPO-TEolA
(M3). Diéu ndy ¢6 thé giai thich bang sy khac
biét giita kich thude va ban chit clia cac chét tao
cdu tric st dung. Trong cdc chit tao ciu tric 1a
cdc amin trung hoa vé dién, CHA cé kich thudc
phan (1 16n nhit, do vay trong qud trinh két tinh,
né dé dang tao diéu kién cho vanadi thay th&
déng hinh vao mang ludi tinh thé cia AIPO,.
Con TEA va TEolA co kich thugc tuong tu
nhau, nhung TEolA phan cuc hon nén trong qud
trinh tao gel vanadi bi can trd khé xam nhép vao
mang hon.

Chdlt tao cau tric 13 amin hilu co tich dién
TPABr (M4) cho d¢ thay th&é déng hinh vanadi
viio trong khung mang tinh thé AIPQ, cao. Diéu
niy ¢6 thé 1a do khi st dung chat tao cdu tric Ia
nhitng phin t0 mang dién s& tao nén mot moi
truding phan dng cé lue tvong tac tinh dién, moi
trudng nay tao diéu kién thudn lgi cho vanadi
x4m nhip vao mang tinh thé AIPO,.

2. Nghién citu dac trumg YVAPO bing phuong
phap SEM, IR
Anh kinh hién vi dién tir quét cla cdc mau
VAPO véi chit tao cidu tric khdc nhau dugc
trinh bay trén hinh 3.

Hinh 3 cho thdy chi khi si dung chat tao cau
tric 14 xyclohexylamin va tetra propyl amoni
bromua thi dang tinh thé cia VAPO méi dugc
hinh thanh mét cach ro rét. Khi sir dung chat tao
cdu tric 1a xyclohexylamin (M), cdc tinh thé
thu dugc ¢6 hinh dang lap phuong, kich thudc
rdt déng déu, dudng kinh trung binh cua tinh thé
thu duge khoang 0,5 pm. MAu sir dung chat tao
cdu truc 1a tetra propyl amoni bromua (M4)
ciing thu dugc cdc tinh thé hinh 1ap phuong, tuy
nhién kich thudc cla céc tinh thé nhd hon nhiéu
so vOi cdc tinh thé trong miu M1 (kich thuéc
0,2 um). Anh SEM ciia miu M2 va M3 cho thiy
VAPO cé do tinh thé khong cao. Diéu nay hoan
toan phl hop v&i két qua thu duge khi nghién
cttu dac trung VAPO béang phuong phap XRD.

Két qua chup phd héng ngoai clia mau M1
trong viing 400 — 1400 cm' 14 viing dic trung

135



cho cdu tric zeolit vad aluminophotphat dugc  trinh biy trong hinh 4.

(c) - M3 (d) - M4

Hinh 3: Anh SEM cla cdc miu M1, M2, M3 va M4
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Hinh 4: Pho IR clia mau xidc tic M1, M4
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Nhir chiing ta da biét, VAPO la san phdm
cua sy thay th&€ dong hinh nguyén tr P hoac Al
trong mang ludi AIPO, bang nguyén t& vanadi.
Vé mat ciu tric cé thé coi AIPQ, nhu Ia su két
hgp cua cic tir dién AlO, va PO, luan phién qua
cdc cdu ndi oxi & cic dinh. Vi vay cfu tao
VAPO la céc tt dién TO, (T =V, Al hoac P).

Phé héng ngoai cia cac mdu M1 va M4 déu
c6 cac vung hip phu manh nhél tvong dng véi
* cdc dao dong dac trung cua td dién TO,, dac biét
la cdc ddm phé & vang 500 cm’, 720 cm' va
1100 - 1200 cm™. Ddm phé & ving 500 cm™ dic
trung cho dao dong héa tri d&i xiing cha céc lién
két T-O trong it dién TO,. Pam phéd & ving 720
cm’ dac trung cho dao déng héa tri d6i xing T-
O-T trong va ngoai TO,. Pam phd ving 1100 -
1200 cm dic trung cho dao dong ho4 tri bat d6i
xuing bén trong cic ti dién TO,. Day la 3 dim
phé c6 cudng do manh nhat vi dac tung cho tit
dién TO, cua tinh thé. Cic ddm phd nay khong
phu thudc vio cic dang ciu tnic mao quan khic
trong tinh thé.

Trong phé hdng ngoai cuia miu M4 (VAPO-
TPrBr) con thay xuat hién 1 vai & ving 953
cm”. Pay 14 ddm phd dic trung cho dao dong
cua lién két V=0 [8]. Diéu nay cho thdy r5 hon
su tOn tai clia vanadi trong tinh thé clia VAPO.

IV - KET LUAN

- i diéu ché dugc xidc tic VAPO bang céc
chdt tao cau tric khdc nhau.

- Da sir dung cdc phuong phdp XRD, IR va
SEM dé nghién cifu cdu tric tinh thé xdc tic.
Két qua cho thay ring VAPO dugc diéu ché tix
chat tao cfu tric xyclohexylamin va tetra propyl
amoni bromua cho ham lugng VAPO 1dn nhat
vA céc tinh thé déng déu nhat.
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