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Fig. 2 IR spectra of HPW, (Phen), ;HPW and Phen

2.3 EME
 3a 51 WO, 550 BRI SEM BE /-, Af
PIAERZOMERERZ N 3 pum, JEHPRRER



154 b I S R 4

25 %

FrR WO, SRR DI . WO, 25 DR I T
“IE A PR A A7 (in-situ source template ) A i f#
B [ 3b J& (Phen), sHPW/WO, & & %5 .0 5k
(%) SEM BR ), AT LUE M, Gl AR UCTE SR AFE 18 bk A g
RIS R 5, AR (Phen ), s HPW 44 5K 0k
TUBRTERRTC R T WO, FroR A A 22 8] Y 5% Bt L.

3 WO, (a) fil( Phen) , s HPW/WO, (b) ffj SEM & /&
Fig.3 SEM images of (a) WO, and (b) (Phen), ;HPW/WO,

2.4 UV-vis DRS &#f

Kl 4 & UV-vis 18 SR WISOERE. WO, 28 0 iR
TEP A /N T 500 nm {1 S A 7 1a] R (0, —
W) B HL T B i ™, (Phen), s HPW 7E 250-
300 nm [ AT I 8 R 2 Z B ES T O—W IG5
BRI . (Phen), sHPW/ WO, & 4325 Uk i) W i
WA I i 0 (1 7 5 2% 224K 44 ( Phen ) , sHPW Af]
T, HXEF WO, 25 0 fER, (Phen), ;HPW/WO, &
B O ER R IGI A —E LR, X0 Y e 112K
F WO, 25 Lol ER # 1f 19 2% 24K 454 ( Phen ) , s HPW
X B

1.2 + WO;
1.0 -
° (Phen), ;HPW
v
= 0.8
« (Phen) , ;HPW/WO,
£
=
- 0.6 |
w
=
« 0.4
0.2 +
0.0 1 1 1 1 1 1
200 300 400 500 600 700 800 9200
1 /nm

Kl 4 WO, . (Phen), ;HPW FI(Phen), sHPW/WO, ]
UV-vis (& 2 RO %
Fig. 4 UV-vis DRS of WO,, (Phen), ;HPW and
(Phen), ;HPW/WO,

2.5 eEHFE TR
TEAIAEAL DGR | FITAHEA TR O R A

SHEMT, WEBERER. 2R UEZAaY
(Phen), s HPW ., WO, 750> i Bk F1 ( Phen ), s HPW/
WO, 5525 DIRERVE AL, 75 & R AT 1 Bt
T, B = A 7R 0T Y A V5 1 DI A A T
£ 120 min PN H R AR 2803 531 33% | 64% Hil
82% , (Phen), ;HPW/WO, & {3250 Sl BRI L fiE AL
I R TR Y 22 246 5 W) (Phen ) , sHPW 1 WO,
ZOHER(WELS).

— ARy, A EYS Ti0, 54 R Ak
SRR CHEACHLEARRL, A2 210G VTR T #
K, T DR g o A LT 1) BRI s BB RS, T
F ol Jm A AL AR A -l TR RS
A Z AL G YT BE B A I, T REim
SR, AR - OH 3 iR A A VLI 3,
REBAYY) W] LU 4 H L 2 CO, 71 H, 0 S5/
T, WORER ARG Y HT | AR &
JRBE TR WO AR, BT T AR & 3
WO, 25 DR BAD G IR . S RZ 5
(Phen), sHPW RSGMEALTE P & T WO, 250 K,
] RE S A HLIC A ST SE I8 ok 9 2 PR L HE 5 40 A 5
B m BT Al BEAT F T (Phen ) , sHPW FESERE T
KA TR B R TR LA - X X T
(Phen), sHPW/WO, Z5 DK, GRS, BT
AIREAE I A5 1 (Phen ), s HPW Al WO, 2 [A] ) 5%
¥, IImReA B M= X G 5 —Jrm,
23O GEAE AT F T8 M AR R B PR R T, P
(Phen), sHPW/ WO, 52 £ 25 U Sl R (109355 Pk 8 T Bl
252 A5 (Phen) , sHPW 1 WO, 25 DR

A

80 | _—
/
70 | —
60 | A/
R
~ 50| /
= A
S 40t
L —0
v 30 —_—
: ./-—*’—
s 20 / —=— WO,
L | —e— (Phen), HPW
o / —+— (Phen), sHPW/WO,
0 20 40 60 80 100 120
Time / min

[CIRRUEE- S AP R Eo e
Fig. 5 Photodegradation of methyl orange
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Preparation and Photocatalytic Performance of ( Phen), . HPW/WO,
Composite Hollow Microspheres

ZHANG Zhi-hong, ZHAO Xiu-feng, ZHANG Li-zhong
( Department of Chemistry and Applied Chemistry, Changji University, Changji 831100, China)

Abstract: Heteropoly compound (C,HyN,), s H;PW,,0,,( (Phen), ;HPW) was synthesized via a solution reac-
tion between phosphotungstic acid (HPW) and Phenanthroline (Phen), and (Phen), (HPW/WO, composite hol-
low microspheres were prepared with WO, hollow microspheres dipping in Phenanthroline and phosphotungstic acid
solution subsequently. Inductively coupled plasma atomic emission spectroscopy ( ICP-AES), elemental analysis
(EA) , thermogravimetry-differential thermal analysis ( TG-DTA) , Fourier transform infrared spectroscopy ( FT-
IR), scanning electron microscopy (SEM) , and UV-vis diffuse reflectance spectroscopy ( UV-vis DRS) were used
for characterization. Photocatalytic performance of the heteropoly compound ( Phen), ; HPW, WO, hollow micro-
spheres and ( Phen), s HPW/WO, composite hollow microspheres were tested by photocatalytic decomposition of
methyl orange aqueous solution upon irradiation of high pressure mercury lamp, respectively. The results showed
that the activity of (Phen), ;HPW/WO, composite hollow microspheres was higher than that of (Phen), ;HPW and
WO, hollow microspheres respectively, and deactivation of ( Phen), ; HPW/WO, composite hollow microspheres
was negligible when the catalyst was separated for recycling applications.

Key words: heteropoly compound; tungsten trioxide ; composite hollow microspheres; pohotcatalysis



