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PHYSICOCHEMICAL CHARACTERISTICS AND ACTIVITY OF SOME
VANADIUM OXIDE BASED AND TUNGSTEN OXIDE BASED CATALYST
SYSTEM APPLIED FOR CHLOROBENZENE OXIDATION
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ABSTRACT: Physicochemical characteristics and activity of some catalyst systems such
as V,0s/TiO,, WO5/TiO, and WO3/V,05/TiO; have been investigated in this article.
Chlorobenzene was used to determined activity of those catalysts. Catalyst
physicochemical characteristics that determined by XRD, TPR, IR have effected
significantly to oxidation ability of catalysts.

NGHIEN CUU CHE TAO VAT LIEU K;FeO,
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Tém tat: Trong s cac hop chit diung dé xir Iy nuéc thai thi ion ferrate ([FeO4] 7) dugc
biét dén nhu 12 mot chat co tinh oxi hda manh, c6 tinh chon loc cao, san pham phu tao
thanh khong gy 6 nhiém moi truong va dong vai trd nhu 1a 1 chét keo tu (vi dy nhu
Fe(II)). Tuy nhién, viéc nghién ctru ché tao né van chua dugc phd bién do nhitng kho
khan trong téng hop va sy phan hiy n6 trong nudc. Trong nghién clru nay, chung toi da
tong hop dugc vt lidu kali ferat (K,FeOs) bang phwong phap uét, co do sach cao (90%).
Céu trac cua kali ferat ran duoc x4c dinh bang phuong phap nhiéu xa Ronghen (XRD).

2. MO DAU

Trong nhitng nim gan ddy, trang thai oxi hoa cao cua sit (Fe(VI)) ngdy cang c6 tim
quan trong boi vi chiing thé hién vo sb tinh chat c6 loi nhu : hoat tinh cao, dd chon loc
cao hon cic chat oxi hoa théng thudng, ¢ tinh chat tiy ué, chdng gi, 1am dong tu [1,16].
Nhirng nghién ctru gan day cho thiy, hop chit Fe(VI) dugc sir dung 1am vt lidu catot cia
pin (pin super-Iron) [2,5,6,7,8,9,10,13,14], chit oxi héa xanh cho téng hop hitu co, chét
oxi hoa than thién v6i moi truong trong xir Iy nude thai, nhitng hop chat trung gian trong
phan tng Fenton [4] , loai bo luu huynh trong dau diesel [ 12]...

Céc hop chat sat (VI) mic du da dugc biét trong nhiéu nam, tuy nhién viéc tong hop
ra ching van con & hiéu suét thap va do tinh khiét khong cao. Trong phong thi nghiém,
hién nay c¢6 3 phuong phép tong hop cac hop chét sat (VI) :

- Phuong phap dién hoa [4,10,17] : Dién phén dung dich ddm dac cia NaOH va/hodc
KOH voi su oxi hoa sat hodc hop kim ciia né ¢ andt. Hiéu suit ciia phuong phap
nay phu thudc rat nhiéu vao nhiét do dién phan va mat d6 dong dién.

- Phuong phap thiét (phuong phap kho) [1 4] Nung néng hén hop ciia K,0, hoic
KNO; véi bot oxit sit & nhiét d6 400 - 420°C.

Fe,O3 + 3KNO; + 4KOH = 2K,FeO4 + 3KNO, + 2H,0 (1)
Uu diém ctia phuong phép kho 1a no khong sir dung nhiéu NaOH hoiac KOH. Tuy
nhién phuong phap kho rat nguy hiém va kho khin, c6 thé nd & nhiét do cao.
Phuong phép nay thuong cho hiéu suat thip (dudi 50%), nguyén nhan la do c6 su
phan hily dong thoi ctia K,FeOy, khi ting nhiét 6 trong qua trinh nung.

- Phuwong phap uét [1,5,6,8,9] : Oxi hoa mubi sit (IIT) trong dung dich kiém dic, tac
nhan oxi hoa la ClO", BrO™ ...Nam 1951, Thompson va cac cdng su cua dng da téng
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hop kali ferrate bang phuong phap u6t. Qua trinh tong hop duoc dién ta theo cac
phuong trinh phan ung sau:

KMnO, + 8HCl — MnCL + 5/2Cl, + 4H,0 + KCI )
ClL, + 2KOH — KCIO + KCI + H,0 3)
Fe(NO3);.9H,0 + SKOH +3/2KCIO — 3/2KCl + 23/2H,0 + K;FeO, + 3KNO;  (4)

Qué trinh tong hop ciia Thompson cho hiéu sudt 10 — 15% va san pham c6 do sach
khoang 70%.

2. PHUONG PHAP NGHIEN CUU
2.1. Hoa chit

Hoa chit chinh dung trong nghién ctiru nay la Fe(NO3);.9H,O (Trung Qudc), KOH
(Trung Quoc) KMnO4 (Trung Qudc). Ca 3 loai hoa chit nay déu sur dung truc tlep ma
khong can phai lam sach cao hon. Dung dich KOH duogc tao thanh bang cach hoa tan n6
v6i nude cat.
2.2 Tong hop
2.2.1 Ché tao dung dich KCIO

Dung dich KCIO dugc ché tao bang phuong phap clo hoa dung dich KOH dam

ddc & nhiét do 0 — 5°C. So dd ché tao nhu hinh 1.

| 1. Binh kipp

2. Van xa dung dich

3. KMnO, rin

4. Van xa khi

5,6. Erlen khong

7. Erlen chtra bong thuy
tinh

8. Nhiét ké

9. May khudy tir

K.Erlen chira nuédc, axit
H1nh 1: So dd ché tao dung dich KCIO sulfuric dam dic

Phéu chiec chiva HCL 36%

Phéu chiét chira dung dich HCI 36% dugc cho vao tir tir dé phan ung voi 125g
KMnOy, trong binh kipp.
KMnOs + 8HCI  =>  MnCl,.4H,0 + KCl1 + 5/2 Cl, (5)
Khi Cl, tao thanh duoc cho vao cac binh sau:
= Erlen 5,6 dé tréng (binh khong) dé tranh hién twong hit nguoc nude hodc dung dich
axit HySOy4 tr cac erlen K khi ap suét cua khi clo giam
= Erlen K chira nudc dé hap thu hoi HC1 va chira H,SO4 95-98% dé tach H,O
= Erlen 7 chira bong thily tinh dé tach giot.
= Khi Clo sach dugc syc vao binh cau c6 chira sdn dung dich KOH dam dic.
= Khi Clo con du duoc suc vao binh chtra dung dich NaOH dé xtr Iy trude khi thai ra
moi trudng bén ngoai.
= Nhiét d6 bén trong binh ciu duoc kiém tra thuong xuyén bang nhiét ké 8. Dung
dich bén trong binh cau duoc khudy lién tuc bi may khudy tir 9. Phan tng giita khi
clo va dung dich KOH tao thanh dung dich hypochlorite c6 mau vang va mudi KCI
c6 két tia tring
ChL + 2KOH < KCIO + KCI + H;O (6)
Sau d6 ta dem loc bo két tua. Tinh kiém cua dung dich thu duogc sé tang 1én va KCl
duoc tach ra nho viéc thém KOH,,, viéc thém KOH,4, phai cham va khué'ly lién tuc, lac
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nay nhiét d6 dung dich tang 1én do dé ta phai khong ché sao cho nhiét d6 khong qua O°C
(bang hdn hop da sinh han). KCI két tia dugc tach loc bang phéu thuy tinh x6p.
2.2.2 Ché tao kali ferrate

Mubi sit Fe(NO3)3.9H,0 dugc cho tir tir coe ¢ chira sdn dung dich KCIO da diéu ché
& trén, bén ngoai coc duge 1am lanh béng nude da dé tranh sy qué nhiét, trong qua trinh
nay cho phép nhiét do tang 1én, nhung khong qua 30°C. Trong dung dich kiém, sit (IIT)
hydroxyt méi tao thanh s& bi ClO” oxy hoa tao thanh FeO,*

Fe(NO3);.9H,0 +30H" =>  Fe(OH); + 9H,0 + 3NO;5 (7)

Fe(OH); + 3/2C10° + 20H => FeO,” + 3/2 CI" + 5/2H,0 (8)

Tiép theo, dung dich dugc khudy trong 1 gid & nhiét d6 20°C, phan ung tong quat (7)
va (8):

Fe(NO3);.9H,0+3/2KCI0O+5KOH => K,FeOy4+ 3/2KCl + 3KNO5+23/2H,0 )

Sau d6, dung dich KOH 9,6M da 1am lanh & O°C dugc thém vao va khuay lién tuc dé
két tia K,FeOy, sau 20 phit két tia dugc loc bang phéu thuy tinh xdp. Két tua nay dugc
hoa tach nhanh b?mg dung dich KOH 2.5M & 0°C, loc, dung dich qua loc cho chay truc
tiép vao dung dich KOH 12M da dugc lam lanh & 0°C. Qua trinh hoa tach s€ dugc thuc
hién tir 1 d&n 3 lan. Cubi cung, tinh thé K,FeO,4 dugc rira 2 1an bang n-Hexan, 2 1in bang
isopropyl, 6 1an bang metanol, 3 1an bang diethyl ether. K,FeO, dugc 1am kho & nhiét do
phong trong chan khong.

3.KET QUA - BAN LUAN ,
3.1 Anh huong cta nhiét do dén qua trinh ché tao KCIO
Bang 1: Lugng Clo tham gia phdn tng theo nhiét d

x Trudc phan ung Sau phan tng | Luong Clo phan
Mau ,
(2) (2) ung (g)
M; ( Nhiét do thuong) 978.,5 1038,1 59,6
M, (Nhiét d6 10-20°C) 975,6 1061,8 86,2
M; (Nhiét do -5 - 0°C) 977,1 1087,6 110,5

Tir bang 1 ching ta thay ring, luong clo tham gia phan Gng phy thudc rit 16n vao
nhiét d6. Nhiét do cang giam thi luong clo tham gia phan tng cang nhiéu. Diéu nay duoc
giai thich 1a do phan ung (6) la phan tng toa nhiét., khi giam nhiét d¢ s€ lam cho cén
bang dich chuyén theo chiéu thuan.

Khi giam nhiét do thip hon nita (thap hon -5°C) c6 thé luong clo tham gia phan tng
s& tang 1én, tuy nhién dé tao dugc nhiét do thip nhu vay sé rat kho khan. Chinh vi 1y do
d6 ma trong dé tai nay ching t6i chi khao sat cac khoang nhiét d6 nhu trong bang 1.

Tir mau M; chiing t6i ¢6 thé tinh w6c luong sé mol KCIO tao thanh 1a 1,56mol (xem nhu
toan bd khi clo sinh ra chi tham gia phan tGng (6)).
3.2 Diéu ché K>FeO,

Trong giai doan diéu ché K,FeO4 ching t6i chon mau M; dé khao sat lugng
Fe(NO;);.9H,0 cho vao. Lugng Fe(NO3);.9H,0 tham gia phan ing dugc tinh so bd theo
phuong trinh phan ung (9).

Béang 2: Luong Fe(NO3)3.9H,0 cho vao

Mau L“‘-’;’hgéi‘ﬁgo(ﬁ%flzo Két qua (hién tuong)

M, 1,04 Xuat hién mau vang nau

M; 0,52 Xuét hién mau tim thAm — vang nau
M, 0,312 Xuét hién mau tim thim
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Tir két qua nhan duoc & bang 2, ta thdy rang voi luong Fe(NO3);.9H,0 cho vao chi
bang 30% mol (mau Mg) so véi lugng tinh theo phwong trinh (9) 1a thich hop cho viéc tao
thanh K,FeO,.

D6i voi miu My va Ms ¢6 xudt hién mau vang nau, d6 13 mau ciia Fe(OH)s. Fe(OH);
tao thanh 1a do trong méi truong kiém dic s& xay ra phan tng:

Fe'" + 30H = Fe(OH); (10)
Luong Fe(OH); tao thanh khong phan tmg dugc v6i KCIO ¢ ndng d6 qua thip.

Phin tich d§ tinh khiét ciia sin pham

Ham luong Fe(VI) trong san pham dugc xac dinh bang phwong phap chuan do
cromat. Phuong phap nay dya trén co sé oxi hoa dung dich Cr(OH), bang FeO,”, dung
dich CrO4* thu duoc s& chuin do bing dung dich mudi Mohr chuén véi chi thi Natri
diphenyllamin sulonat.

Cr(OH); + FeO,” +3H,0 — Fe(OH)3(H,0); + CrO4* + OH (11)

Béang 3: D¢ tinh khiét cta san phém K,FeOq4

S6 1an hoa tach Do tinh khiét (%) Hiéu suét tinh theo sat (%)
1 20 80
2 60 73
3 90 65

Viéc hoa tach nham muc dich loai bé cac san pham phu ciia phan @ng (9) nhu 1a
FC(OH)3, KzFeOQ . . .

Két qua nghién ctru cho thay véi 3 1an hoa tach 1a thich hop cho viéc ché tao vat li€u
K2F€O4,

Két qua phén tich XRD ddi véi miu Mg

Potassium Iron Oxide

(=2%Te

25003

Lin (Cps)

2-Theta - Scale
0.030 * - Step time: 0.7 5 - Temp.: 25 *C(Roor) - Time Started: 8 5 - 2-Thata: 10.000 © - Theta: 5.000 * - Chi; 0.00 *

) Hinh 2: Phd XRD cua K,FeO4 da téng hop
K&t qua phan tich XRD cho thay c6 su hién dién cac pick dac trung cua KrFeOq
(26 =17,0; 20,6; 20,8; 29,0; 30,0; 30,4; 34,8; 39,8; 42,3)
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4. KET LUAN

Vat liéu K,FeOy ché tao bé'mg phuong phap udt da dat dugc do sach cao va hiéu suat
tuong d6i cao. Nhiét do phan (mg, ndng d6 dung dich KOH, ty 1¢ cac chat tham gia phan
g, s6 1an hoa tach c6 anh hudng dang ké dén do sach ciia san pham.
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