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oaly BB K R E F
1.2 S&EELFINHE
1.2.1 TiO, 43k %

FREL 0. 2 ¢ fREKER A F] 40 mL NaOH ¥ (10
mol/L) ¥, 1 J1 4% +E 10 min, 75 20 min , 4 5 W 5%
B 2 N 28 oA 2] 180 °C 11 48 h, 15 LW 288
HEZER G- WHEEF KRR EREZ D%, H
HCI(0. 1 mol/L) {2 12 h, = B Tk s =ik,
60 CHET . SRIFFAE A S g4, L5 °C/min
(2R B FHIEL 2 600 °C 1 4 h, B E =\ F U,
e
1.2.2  Ag,P0O,/TiO, % k4

¥ Ti0, KA FRIL 0.2 ¢ 4380 T 100 mL £ 5
FokH A S min J5 2 BIIIA 0.3 g B9 AgNO, ,
J145HE 10 min, ¥ 50 mL Z 56 BE 1 4T 9 Na, PO,
(0. 12 mol/L) ¥ W LA 1 /s 1Y 3 2 32 3 fin A 2]
AgNO, W 1S8R 5 h SRR G DIE , Kkt
B0 3 IR ,40 C BS54 48 h #5351 Ag,PO,/TiO,
HEAEF

4l Ag, PO, %7571 %% 2.3 g 1 Na, PO, -12H,0
M13.1g AgNO, 433 T 50 mL £ 5Tk 7EwE S
P FE T8 Nay PO, 1 W N 2] AgNO, WS, FF4L
PiHE 5 h, KRR O J5 P HE S I 2 40 °C B8 TR 48

T 48 b BT RDE R B
1.2.3  Agl-Ag,PO,/TiO, #h k3

¥ Ag,PO,/TiO, FREL 0. 1 g 43 HL T 50 mL 5
Tk A S min 5, B 20 mL HEETED B A9 AN TE
WEE ) Nal ZERI ZU8EHE N 200 it A 8] Ag, PO,/ TiO,
WP B RE 1 h JEOKBER L 3 1K, 40 C B4 T4
48 h, 153 Agl-Ag,PO,/Ti0O, YeAb 7], A 5 ket %
FETE . BUE Agl 5 Ag, PO, MR Ry 2: 5,
3:5 405 AR AL A 44 ol 1-2,1-3,14

ali Agl #4577 M8 0.3 g Nal F1 0.3 ¢ AgNO,
S T 50 mL KB F K R RE B PR
AgNO, IR INE] Nal W, FEEefi £ 4 h, KV
B0 B8R Agl ULTE 40 °C EL25 T 48 b, BF ikt
TR
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S B A HLF JEOL JSM-7800F #$137 % 54
LT S UBE (SEM) XA i (1 R T JE SR E A 73R 1E
HE10kV ,I{’EEE% 10 cm,

FHZEE FEI AR Tecnai G* 20 S -TWIN i
S S MUBE ( TEMD) X5 R it B JORERL AR HEA T WL 4
i3 B He 200 kV

S B AH, F JEOL JEM -3010 /&5 43 9835 5
T RIS (HRTEM ) XFAE 4 S s SR 80t AT ge, T
YER N s & 300 kV

K HAH S UVE B X-BF AT B (XRD) X
PEALTRVRE S A AR A B S R R AT 400, TAERS SR
F Cu $(X =0. 154 06 nm ) , & L RIS H 0 49 1) 0
40 kV F140 mA , FHH 75 FE 20° ~90°,

%2 E ThermoFisher ] ESCALAB 250 X-§
ZHLFRETE (XPS) XA i A T 2 4 BRI AL i 25 3
79307, TAERHE I Al Ko 5855, BL25 B 2 x 107~°
Pa,
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2 FHIH B AE HLTS ey, 3 5 I 52 5 R
f#HTJE RhB 7 7 V0 A e 82 ol 1133 48 Ak 3910 114 %
AR, ARSI SRR AN | AT A o IR Bt
J5 TSR T00ER , 5 B N W TR B 292 15 em, FR
B 100 mg fAL57 73080 T 100 mL RhB 9 (10 mg/L)
SRNS R UR AL e s 2 R C I P 4B Y | AT G R
S TT R F T B HEAT 30 min S 5N ik 70 2 1
55 RuB iAEIWEBHE-Ar ; [R1R S min BURE— IR, BERE L S
I, ] 752 FUERAh— AT DL A BE T (1
IR AR AL AR AT BRZA ] ) T E RhB MR
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Fig. 1

SEM,TEM and HRTEM images of TiO, ,Ag, PO, ,Agl and Agl-Ag,PO,/TiO, with different molar ratios
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& 1(h) N 1-3 () HRTEM [&, [& i i iY Sk 4 580
FIAE AL S RAF, ot d =0. 35 nm X
BUERHAH TiO, B (101) dbTa AR ;d = 0. 23 nm 575
JrdeAl Agl (9 (110) & T A BEAHAT 5 d = 0. 16 nm X
IV Ag,PO, 3777 fb A (320) Y fb T TR) B LA B &5 A1
KB Agl-Ag, PO,/ TiO, Tl £ 12,
2.2 BUAFIMREEN

AFEEAFI XRD BN 2 s, Tio, 49k
HTE 20 =25.1° 37.8° 48.2° 54. 1o & A W, X 1y
FETE R (101) L (004) . (200) . (105) , 45 H iy Bl 4k
4 (JCPDS NO.99-0008) ., 1fii Ag,PO, 7£ 20.9°,
29.9° 33.5° 36. 6° 47. 8°4b i BUAT S | 43 BN 7
F(110) . (200) .(210) . (211) . (310) &ifT, BB A
ST A Ag, PO, (JCPDS NO. 06-0505) , 3 i L
B A B Agl A7 5T AE 22, 4° 23, 8° 39.2° 46. 4°
b SRE IR T (100) L (002) L (110) . (112), K
N7 AR B-Agl (JCPDS NO. 09-0374) , fEAS[H]
YIBHI HHY Agl-Ag, PO,/ Ti0, B & AL, Ff
E Agl & a 3G I, AT S 0G0 BB O U 1S O T
Ag, PO, T 506 1) 5 5 B B0k /N . 3% Rl BE 2 il T 7E
BT B S 1R TR RSN 7R Ag, PO, R
THIAE B Agl MUk Bl 2 38 2 | i s S 0 oy, 1561
BT RS v LB Agl TR AT RCHE 11 304 Ag, PO,
R, MWEIHIETT LA B2 G AR Agl STTTE
D Agl A L 065 % AR AR Ak A B 5T 2% B X
Agl AN AERIRE S H Y e R AR
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Fig.2 XRD patterns of different photocatalysts
2.3 13 T RARMULZERT
FIH XPS X 1-3 & 1HI T 3R 2 A AL = 0 254

PE—WE5E, B3 (a) R 13 B3 L, a0 I8 R s
BT Ti2p.P2p.Ag3d.13d.0 1s.C 1s By, FIE
BALFIFELE Ti P Ag 1.0 Fl C T, HirP ¢ TE W
I EEDRIETHESL AT Co XFHEALFI Ti 2p #5453
B 3(b) ) #EAT M & B Ti 2pl/2 F1 Ti 2p3/2
L5 G BEST N 464. 5 eV F1458.9 eV, X S hrifiEiE
1) 463. 6 eV F1457.9 eV HZEZ 1 eV, &45GREIN 5
REIX B A% , X 2K R TiO, H Ti JB 1Ak 2k ok
AT AR, TO, Y T R 8% P BUR, ff Ti—0
R B Ti i, N Ti 2p 45 & se3G .,
WL E 3 (¢) X P 2p BEAT 08T, P JCRAE 132.7 eV
AP T I R T +5 M ASH PERIENE , SR
F PO}~ E3(d)H13d iR H 631.1 eV Al
619. 6 eV WML AL, X O 1s PEAT 5 i 40 06 43 At
(Bl 3(e)), WA 3 Mg, 45500506 T
529.9 eV 530.3 eV H1532.5eV, H:H1529. 9 eV
IFJETF Ti—O0 #E, 530.3 eV 4bIHYZE A BEJE T P—O
BT 532.5 eV 45 G e v BEOR UE T TiO, 1 1Y
OH ™ '™ [ 3(f) B TR Ag 3d WEHIA
BLH) P AN, Ag 3d3/2 Fll Ag 3d5/2 W AE 4 I 16
374. 1 eV F1368. 1 eV, UEH] & A i A0 551 o B A 4 B0
Bt Ag TTR UL + 1 B XTFETE . XPS 9501 4h
B —AESE T Agl-Ag,PO, 5 TiO, &1,
2.4 NEXKRSW

Kl 4 (a) R TiO, 49K | Ag, PO, , Agl 12 13,
14 AN[alE Ak 70 W i RhB 1Y [ i ith 22 18 oy 1 T
1,28 30 min W SOINE, B il 2035 3] W2 B — fige i - A
Hor TiO, AR 0 B 23888 2k 1 S 6 v At X LA
B, 3 FEIF T Ti0, 94K 22 10 1 L 45 #
TERE At R T Je s Bl W AR AL R e
TiO, HKHF I Rk 4540 A R T 52 G Ak DG ik
PEREM I K B, sl J1#WF 55 B, RhB i b %
ETF A — R B Sy 2t A W

—In(c/cy) =ke
XA ¢, MR RhB ¥R, ¢ e IR IE] ¢ BF R 43 A
RhB W Bk o o e 50, 38 oo %o 50 i A7 Ze e
AT A B LR B, 2 F B R 0 A R B R R
BN k5 (0.137 min ') >k, (0.123 min ") >k,
(0.045min"") > ky, p, (0.025 min~") >k, (0.013
min ') > kp, (0.005 min ") , F W 4 AL 1-3
HA RN, WK 4 (a) WA LUE
TiO, G LE ] WG X I AR A s 1, X
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Fig.3 XPS spectra of I-3 photocatalysts
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fib s A5G4 2O A RS iy, DT IR B H - 25 X
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K, E AR B2 EAr B Y

Agl 5 Ag, PO, ¥y & Lk B 30 5 Hp AL AR i
£, 7 30 min BF AR LITR S 98, 7% ,(HBER Agl
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Fig.4 Photocatalytic activities of different photocatalysts for

RhB [ 33 #% /fmin™
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ERR UL R B OCE N, o TR AR
Rt AR S b a1 1-3 AL, 78 AH ] S 56
SR AT 5 UOLMEALFE % RhB 5256, 3 o I
RhB (k FEVE AR E . A&l 5 (a) s, 765 K
HESES BE A B3 S Ak 0
A T T B 33X R RE R H A ) A 3 0 2 T
RhB W sy, A an ik, 84 30 min (19 5 IKE
S R G AR R 24T T LA 3 85. 8% , 5
SR ESRAR L R T 13, 1% , R IE 2 AT G
WAL BT R AR . o T b — 2 e
mn PRSP, T X-S AT SN 5 Rl T fS
AL TIIEAT T AR A5 F R AE, 45 R i 5(b) BF
N E AT 13 FH AT S A 2 A AT ST g
B, RN F P A s R — S R TR
G AT Agl-Ag, PO,/ TiO, G5HIHIFAE

3
Ree i U
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Fig.5 Cycling runs of I-3 for the degradation of RhB and

XRD patterns of I-3 before and afier cycling
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Fig.6 The photocatalytic mechanism for
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M A A Pt Agl-Ag,PO,/TiO, & &
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3 i

(1) LABEERE™ Y TiO, 9K 1R 8k 8 1 1t
TV TS 1 A8 48 1 T o i 0 AT T BRI TR My 52
HHEILH Agl-Ag,PO,/TiO,, TERE G HEALKI T, Agl-
Ag, PO, S-G9 AR IBORL Y 5] T B A 9 KA R T, 5 48
(1) Ag, PO, FIl Agl 4K JIURIAH LL , T8 AE TiO, 4K
b Agl-Ag, PO, 94K URIRLAE 15—, R B TiO, 44
KAty i A B i Agl-Ag, PO, & & A4 KBURL 1 ks 42
RSF 5 Agl-Ag, PO, /TiO, H' Ag TTER A + 1 M BAFHE
T B Ag FRBHT R B A AL ) 25
EEE .

(2) TiO, GHKAHT Y K b2 TH FRAE I 5 vy B 3% 91
R FE T ;24 Agl 5 Ag, PO, ¥R LL N 3:5
i A AR RCR e Ad:, 30 min N XF 2 P B AYRE
#2851 98. 7% , 245 WHRFMIAG | 52 4 AL
13 X% P B A [ i R AUOR IR TR TE 85% A fa,
XRD 3-#fr 24 5 2 WA FI T A Ak 500 K Hh LB
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Preparation and photocatalytic activity of Agl-Ag, PO, /TiO,

composite catalyst nanobelts

YAN Qi' HE YuGan® YONG XingYue' YANG JunjJiao®”"

(1. College of Chemical Engineering; 2. Faculty of Science, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract; A novel Agl-Ag,PO,/TiO, photocatalyst having excellent catalytic activity, has been successfully pre-
pared by coprecipitation and ion exchange methods. The structure and optical properties of the Agl-Ag,PO,/TiO,
material were characterized by scanning electron microscopy (SEM) , transmission electron microscopy (TEM) , X-
ray diffraction (XRD) and X-ray photoelectron spectroscopy ( XPS). The SEM and TEM results show that the ma-
terial contains uniform TiO, nanobelts with a width range from 50 to 400 nm. Moreover, Agl and Ag,PO, are well
distributed on the surface of the TiO, nanobelts. XRD patterns indicate the preservation of the anatase characteris-
tics of the titania support, together with the presence of hexagonal B-Agl crystals and cubic Ag,PO, crystals. XPS
results show no peak which can be attributed to Ag’, further confirming that the structure is stable. The photocata-
Iytic efficiencies of as-prepared nanocomposites were evaluated using the degradation of Rhodamine B (RhB) as a
probe reaction. The results showed that the Agl-Ag, PO,/ TiO, heterostructure exhibit significantly better visible light
photocatalytic activity than TiO,, Ag,PO,, or Agl. Agl-Ag,PO,/TiO, showed the highest photocatalytic efficiency
when the molar ratio of Agl to Ag, PO, was 3:5. The degradation ratio of RhB catalyzed by Agl-Ag, PO,/TiO,
reached 98. 7% after 30 min of visible light irradiation, and the catalyst maintained high activity after repeated re-
use.

Key words: TiO, nanobelts; Ag,PO,; Agl; photocatalysis
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