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CAC PAC TINH HOA LY VA HOAT TiNH CUA MQT SO HE
XUC TAC TREN CO SO CAC OXIT VANADI VA VONFRAM
DUNG CHO OXI HOA CHLOROBENZENE

Nguyén Vin Hoa
Truong Pai Hoc Tén Dtrc Thang

TOM TAT: Cac dac tinh hoa ly ciing nhu hoat tinh cua cac xtic tic V,05/TiO,,
WO3/T102 va WO3/V,05/TiO; da dugc nghién cuu trong dé tai nay. Chlorobenzene duoc
sir dung dé do hoat tinh ctia cac hé xuc tac trén. Mot s6 dic trung hoa Iy cua xac tac (duogc
xé4c dinh bang cac phuong phap XRD, TPR va IR) ¢6 anh huong quan trong dén kha ning
oxi hoa cta xuc téc.

1. MO PAU

Viéc thai ra moi truong cac hop chat hitu co d& bay hoi (VOC), cac hop chat hitu co
chta clo... d3 gay ra nhiéu van dé vé moi truong, ching gop phan lam ting hiéu Gng
swong — khoi quang hoa, mua axit, 1am suy giam tdng ozon ... Hon nita, chiung c6 doc
tinh va c6 kha ning 13 tic nhan gy bénh ung thu. Trong s6 do thi cac dung méi clo hiru
co dugc xem 1a nguy hiém nhat, ching c6 thé ton tai bén viing trong méi truong, con khi
phan huy nhiét chung c6 kha ning tao thanh cac hop chat hitu co doc hai nhu Polychlorua
dibenzodioxin va Polychlorua dibenzofuran ... [1,2,3,5,6].

Mot s6 cong trinh khoa hoc nghién ciru tac hai ciia cac hop chét hitu co chia clo trong
khi thai va dwa ra nhiéu giai phap xir Iy n6 nhu dt chay ¢ nhiét do cao, hap phu trén than
hoat tinh, oxi hdéa dudi c6 xuc tac [1]. Trong d6 phuong phap phan huy c6 xtc tac thanh
CO; va HCI t6 ra hi¢u qua, vi vai tro cua xtc tac l1a 1am cho qua trinh phan huy hay
chuyén hoa céc chit 6 nhiém xay ra & nhiét 6 thap hon va khong hinh thanh cac san
pham phy doc hai [2,5].

Céc xuc tac kim loai quy (nhu Pt, Pd, Rh ...) trén cac chat mang khac nhau thuong c6
hoat tinh cao cho phan tmg oxi hoa cac hop chét hiru co d& bay hoi. Tuy nhién, nhiing
chat xuc tac trén khong thich hop cho phan tng oxi hoa cac hop chét hitu co chira clo vi
hoat tinh ctia n6 bi giam do sy dau doc xuc tac (xtc tac bi tao thanh mudi clorua cua kim
loai). Trong khi d6, xtic tic V,0s hodc xuc tac hon hop V,0s-WO; duoc biét dén vi
chung c6 hoat tinh cao, c6 kha ning oxi héa hoan toan cac hop chét hiru co chua clo ¢
nhiét d6 thap [2.5,6,8].

2. THUC NGHIEM
2.1 PIEU CHE XUC TAC

Tt ca cac xtc tac st dung trong nghién ctru nay duoc diéu ché theo phuong phap tim
u6t. Cac hoa chat dé didu ché xic tac bao gdbm Amoni Metavanadat (pro analysi — Merck,
> 99%) va Amoni Wolframat (Prolabo — Merck) dugc sir dung lam tién chat dé diéu ché
V7,05 va WOs. Chét mang TiO, (Degussa P25 — Merck). Cac mau xtc tac sau khi tim
duoc siy qua dém ¢ 105°C sau d6 nung trong 10 nung tir nhiét d6 phong dén 520°C véi
téc do nang nhiét 120%h, luu & 520°C trong thoi gian 6 gio.

2.2 CAC TiNH CHAT HOA LY CUA XUC TAC

Céc tinh chit hoa 1y cua xtc tic duoc xac dinh bang phuong phap nhidu xa Ronghen
(XRD) v6i may nhidu xa ké Siemens D5000 dng phat tia CuK, goc quét 5° < 20 < 80°,
khir chuong trinh nhiét d6 (TPR) v6i may Chromatron va dau do TCD, quang phd hong
ngoai (IR) véi may Brucker Tensor 37.
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2.3 KHAO SAT PHAN UNG OXI HOA CHLOROBENZENE

Phén tng oxi hoa chlorobenzene duoc thuc hién trén phan tng dong vi luong. Khéi
lwong xuc tac thir nghiém 200mg, ndng do chlorobenzene trong dong khi 4225ppm, 20%
thé tich O, va 80% thé tich N». Tdc do thé tich (SV) 37000 h™.

Tat ca cac xGc tac trude khi tién hanh phan Gng duoc hoat hoa trong dong oxy &
520°C trong 2 gior

Céc san pham phan tmg duoc phan tich bang may sic ky khi HEWLETT PACKARD
5890 Series II, cot tach HP5, dai 30m, duong kinh trong 0,32mm, bé day 16p phim
0,25um, khi mang 1a N,, va may sic ky kh6i pho Agilent Technologies 5973, cot tach
HP5MS, dai 30m, duong kinh trong 0,18mm, bé day 16p phim 0,32um, khi mang He. Clo
dugc kiém tra bang cach cho san pham sau phan ung di qua dung dich o-tolidin trong méi
trudng axit.

3. KET QUA - BAN LUAN
3.1 Cac tinh chdt héa ly ciia cac hé xiic tic5%V,0s/Ti0;, 10%WO;/TiO, va
6%WO03/5%V,05/TiO,

3.1.1 Két qua phan tich Ronghen (XRD)
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Hinh 3: Phd XRD cua xtc tic 10%W03/5%V,05/TiO,

Két qua phan tich XRD ciia cac mau xic tac trén déu khong xuét hién cac pic cua
V,0s5, WOs.

bé giai thich vi sao cac mau xtc tic V,05/TiO, v a WO3/T102 déu khong XuAt hién
cac pic dac trung cua V,0s, WOs3 céc tac gid [5,9] cho rang c6 sy hinh thanh cdc nhom
tiéu phan monomer va polymer ctia vanadi hodc vonfram trén bé mat xuc tic. Bén canh
do, cac tac gia [13] con cho tha"iy su tuong tac cua vanadi voi TiO; tao thanh V,Ti; 1O, ddi
voi xuc tac V,05/TiO; va sy tuong tac cua WO; vai TiO; tao thanh W, Ti; 4O, ddi voi xac
tac WO;3/Ti0O,. Chinh su tao thanh céc tiéu phan monomer va polymer hodc sy tao thanh
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VTi; 40, va W,Ti; 4O, lam thay doi hr:ing $6 mang d cua V,0s5 va WO; nén két qua phéan
tich XRD khong xuét hién céc pic cia cac oxit nay.

Déi véi xtc tic WO3/V,05/Ti0,, cac tac gia [9] cho rang trén bé mit cua vanadi
oxit va vonfram oxit ¢6 su twong tic manh mono-oxo vanadi va vonfram. Chinh su tuong
tac manh d6 s€ hinh thanh pha méi. Pha méi d6 dugc Jean-Marie Herrmann va Jean
Disdier [7] giai thich 1a xay ra phan tng sau:

(1-x-y)TiO; + xWO;3 + %yV205 — Ty WxVyOoixiyn

Su gén két cac cation khac loai (W®" va V") vao mang ludi cua titan dwoc bu trir
boi (x+% y) anion ngoai tir d6 hinh thanh cac 15 tréng anion dé dang hon, két qua 14 tao ra
céc oxy dic biét kém on dinh hon trén bé mit.

Ti}* W6+V5*02’ < [Tif W“V“OZ’

I-x—y 2+4x+(y/2) 1-x—y (2+x+(y/2)-¢)

1
0 —£0,
A 2
Nhu vay su gén két cac cation W' va V> vao mang ludi cua TiO; lam thay doi cau

tric clia cac oxit vanadi va vonfram. Day c6 thé 1a 1i do 1am cho két qua phan tich XRD
cua xuc taic WO;3/V,0s5/Ti0; khong xuat hién cac pic cia WO; va V,0:s.

3.1.2 Két qua phan tich hong ngoai (IR).
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Hinh 4: Pho IR ciia TiO; (a); 10%WO/TiO, (b); 5%V,0s/TiO; (c);
6% W O3/5%V,0s5/TiO; (d)

Két qua phén tich IR cho thiy, d6i v6i TiO, xudt hién cac dam phd dic trung 522cm’™
va 653cm’. Dbi VO’l xuc tac 5%V205/T102 ngoai 2 dam pho cua TiO, con Xuét hién thém
2 dam pho 545cm™ va 581cm’. D01 vO1 xuc tac 10WO3/T102 O gilia 2 dam pho cua TiO,
cO xuét hién 2 dam pho 520cm™ va 564cm™. Cubi cung xuc tac 6%WO03/5%V,0s/TiO,
chi cho ta 1 dam phé duy nhét 668cm™.

Nhu vay, dbi v6i xac 6%WO0s/5%V,0s/TiO; bén canh sy twong tic co thé co cua
V1,05 va WO5 véi TiO, con c6 su twong tac dong thoi gitra 3 oxit V,0s, WO;, TiO, véi
nhau. Két qua cta su twong tic dong thoi nay 1am thay ddi sy dao dong cua cac oxit, vi
vay trén pho IR chi cho 1 dam phd dic trung duy nhat 668cm™.
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3.1.3 Két qua phan tich khir chwong trinh nhiét 4y (TPR)
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Hinh 5: Phd TPR cua 5%V,05/TiO, (a); 10%WO5/TiO; (b); 6%W0O;/5%V,0s/TiO; (¢)

Két qua phan tich TPR cho phép ta so sanh sy xuét hién cac dinh khir cua xtc tac
WO3/V,05/TiO, véi cac dinh khir ctia xtic tic V,05/TiO; va WO3/TiO,. Péi véi xtc tac
WO5/V,05/TiO,, néu noi réng cac tiéu phan vanadi va vofram ton tai doc 1ap trén bé mit
cua titan thi cac dinh khir ciia n6 s€ & cac vi tri twong ung véi xuc taic V,05/TiO; va
WO3/TiO, nhung két qua phén tich TPR cho ta thy ddi véi xtic tic WO3/V,05/TiO, con
xudt hién 1 dinh khir méi & 520°C, didu d6 chung to ring ¢ sy tuong tac manh giita
vanadi va vonfram.

3.2 Két qua khao sat phan ng oxi hoa chlorobnezene trén cac hé xiic tac V,05/TiO,,

WO3/TiO; va WO3/V,05/TiO;

3.2.1 Két qua khao sat phan &ng oxi hoa chlorobenzene trén xuc tac V,05/TiO;
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bo thi 1: Anh hudéng cua lugng tam V,0s trén TiO, dén kha nang oxi hoa chlorobenzene

Chat mang TiO; cling co6 hoat tinh cho phan (mg nhung rat yéu. Tuy nhién, TiO, dugc
sir dung lam chat mang boi vi n6 co thé tuong tac voi chat xtic tac dé tao thanh nhitng tim
hoat dong, day la diém khac biét cua chét mang TiO, so véi cac chét mang tro khac nhu
y-AlL,O3 hay SiO; [6]. D6 chuyén hoa chlorobenzene da ting 1én rat nhiéu khi tam vanadi
1én chat mang. Trong khoang tir 0 dén 5%V,0s d6 chuyén hoa ting 1én khi ting luong
tam V,0s va do chuyén hoa giam khong dang ké khi lugng tam 16n hon 5%V,0s.

Nhiing nghién clru trén phd UV-vis DR céc tac gia [9] cho thdy vanadi phan tan trén
TiO, tao thanh cac tleu phan monomer vanadi va cac tiéu phan polymer V, Oy trén bé mat
xuc tac, khi lugng tim V,0s thp thi cac tiéu phan monomer vanadi chiém wu thé. Viéc
kiém tra hoat tinh cua xuc tac cung cho thdy rang cac tiéu phén polymer VyOy c6 hoat
tinh cao hon nhiéu so v&i cac tiéu phan monomer vanadi trén bé mat xuc tac.
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Pbi véi miu xuc tac 2%V,0s/TiO, co hoat tinh thap c¢6 thé 1a do sy hinh thanh cac
tiéu phan monomer vanadi chiém wu thé. Nguoc lai, khi lugng tam trén 5%V,0s thi su
hinh thanh c4c tiéu polymer VO, chiém wu thé hon.

Nhu vay, véi lugng tam 5%V,0s trén chat mang la thuan lgi cho viéc tao thanh cac
tiéu phan polymer V4O, va thich hgp cho qua trinh xir Iy chlorobenzene.

3.2.2 Két qua khao sat phan ng oxi héa chlorobenzene trén xiic tic WO3/TiO,
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D6 thi 2: Anh huéng cia luong tim WOj trén TiO, dén kha ning oxi hoa chlorobenzene

Tir két qua & d6 thi 2, ta thay hoat tinh ciia cac miu xtic tac ting khong dang ké khi ta
taing dan lwong tim WO;. Voi miu xuc tic 2%WO3/TiO, cho dd chuyén hoa
chlorobenzene thap nhat c6 thé 1a do sy tao thanh cac tiéu phan polymer WOy it hon céc
mau con lai. Hoat tinh cao ciia xtc tac WO3/TiO; ciing duogc giai thich twong t u nhu xuc
tac V205/Ti02.

3.2.3 Két qua khao sat phan ng oxi hoa chlorobenzene trén xic tac WO3/V,05/TiO,
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D4 thi 3: Anh hudng cia luong tim WO; trén xtc tac 5%V,0s/ TiO, dén kha ning oxi
hoa chlorobenzen
Cac mau xtc tic WO3/V,0s/TiO, déu ¢ hoat tinh rit cao, vi du nhu miu xuc tac
6%WO03/5%V,05/TiO; c6 dd chuyén hoa chlorobenzene 99% & 500°C, tjignotr = 253°C.
Hoat tinh cao cua no6 1a do co sy tuong tac gilta cac oxit vanadi, vonfram va titan, sy
tuong tac d6 dugc quan sat rd nét trén cac két qua phan tich IR va TPR. Chinh sy tuong
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tac do lam cho hoat tinh cua xuc tac WOg/V;Os/TiOZ cao hon so véi cac xac tac
V,05/Ti0; va WO3/TiO,. Sy so sanh nay dugc thay ro trong do thi 4:
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Do thi 4: Do chuyén hoéa chlorobenzene theo nhiét do cua cac xuc tac 5%V,0s/Ti0,,
5%WO3/Ti0; va 6% W03/5%V,05/TiO,

Nhu vay, viéc thém WOs; vao xuc tac V,05/TiO, da lam xuat hién pha hoat dong mai.
Pha hoat dong médi nay co thé 1a do trén bé mit cua cc oxit vanadi va vonfram c6 su
tuong tic manh mono-oxo vanadi va vonfram [9] hodc co thé c6 su gin két dong thoi cac
cation W®" va V> vao mang luéi cua titan tir d6 hinh thanh cac 16 tréng anion

[Ty, W V0%, .2s ), ] va cac oxy dac biét kém on dinh trén bé mat xuc tac

[7].

4. KET LUAN

Phan rng oxi hoa chlorobenzene da dugc nghién ctru trén cac hé xuc tac V,0s5/TiO,,
WO5/TiO; va WO3/V,05/Ti0,. Su tuong tac cliia cac oxit vanadi, vofram va titan hodc su
xut hién cac 15 tréng anion va oxy dac biét kém on dinh trén bé mit di 1am cho hoat tinh
clia xUc tac oxit da kim loai tang 1én dang ké so vé6i cac xtic tac oxit don kim loai.

Két qua thir nghiém d6 bén cua xuc tac 6%WO03/5%V,05/TiO, cho thay hoat tinh cta
n6 gan nhu khong ddi trong subt 28 gio phan tmg va khi phan tich cac san phim phan ng
ciing cho thiy khong co su tao thanh clo va polychlorobenzene.
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