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#4250 nm) ; T RNAA R pH {E A9 HCLO, A1 NaOH 5 %24 th 43 Fr 4632850 B 1.

S IR CAEAR SO A% R Je 2 R TE JERE 25 4% (INAER 55 mm, &8 110 mm) , AR
200 mL, JeE U AJEIRK LALERFIEE B9 RN IR L 5 OROETIR 70 WS s HooR KT (5 20 HR I
HRRAFD) , FHEN 365 nm; SLEHSR A IB-3A BURE SR ( LIRSS A FRA R £l f2 N B TF T
1575 pH {EME R A pHS-3B B pH it ( LIS R AR AR 3 MO ¥ BE A9 R A VIS-7220
RUEA-0] UL A3 ( B B R AR A F]) |, BOE K 504 nm, M pH (BT 2 3. 00
PUR 4T,
1.2 L EERIEE

i1 5 YR -5 AL BV I RT AR BE 25 100 mm. 7 E &L 100 mL B iR N 20 me/L (4 JERE KA T
Ve R B, BRI h pH 2 — B8 (E pH =4.0, 6.0 F18.0), RGN AERFR 1Y 20 mg
P-25 TiO, (AL B E W A 200 me/L) Fll— € i 1Y 8-MnO, (BEAE 10, 20 F150 mg/L 3 PMHKIE) , 7F
X HSEES HOAN AN 8-MnO, . TEYCMEAL R BERT, JerERE A I 25 C & F N R 90 min, fff MO 5B 77 &
PRIR B B, ORI MO PR B, JFAE Ry i 1k 5y 3l g 2% B4l 15 — 1 &b 3B /) 0 1 v
[po/(mg « L7Y) 1. JFa GRS T e AR s N, [R1 R — i B T BORE 5 mL, Z83fLUEAR (0. 22 pum) &
UE, MEFIA MO BT [p/(mg - L") 1. I MO BIFEfEZR n(% ) In=[ (¢, —c)/c,] x100} i
JGHRIN (B A2 AL 18 Bl ) 2 it 2ok St 8-MnO, K pH EXS P25 TiO, JGHEALIH PERY 2.
1.3 REAFIARE

41y Tio, F1 8-MnO, 1FE S 5-MnO, Uk )5 4411 TiO, AL THR AL S HEATRAE. 2850-1T I
18 I 1E3% (UV-Vis, DRS) 75254 130- 0632 BIFMER Y U-3010 UL Hh-1] W43 663 ( H AR Hitachi
o)) BIE IS N 200 ~600 nm, FFRUE BaSO, fEZ: I ; %t T-4% 6-MnO, 754411 TiO, F i [F] i
M T 40BRAEE 6-MnO, WUSAY UV-Vis DRS, HIZE B 6-MnO, UKL BAEFEXRT TiO, SGMR I PERERY 52
M. YEECE IS (PL) SR F4500 U5 EE15 ( H AR Hitachi 23 7]) M2, #AMEK 300 nm, BREETE
BE 5.0 nm, fFHHE 700 V, FH3EEEH 350 ~550 nm.
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K14 pH =6.0 %A, 8-MnO, FUR ) BT i ¥R 243512 0, 10, 20 F1 50 mg/L HHL T H AR AE
0.2 g/LAY P25 TiO, 2P P Mg sh gk, 1 nl WL, LAy Tio, fESEMEAL ], JEIE 40 min
B MO 1f 58 F%f# , 43 6-MnO, TR YIFELERT, JEIRWIH MO &A= R iR, —Bei B e MO f vk
ANFERERT ]G HE N AS AL, e R AR 2B 5-MnO, #& B B3 KM AR A3 A, X R I, filie 6-MnO, JoikE
YIRIAEAERESE TiO, MYJCHEALTE PEAZ 2™ E A6, & 2K 3G, XA A FR R 6-MnO, Xf
TiO, YeHEAFI P BEERN , WK, SRR I ., ] 6-MnO, /& TiO, M bl Y.
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Fig. 1

Irridiation time/min
Influence of mass concentration of 6-MnO, on

TiO, photocatalytic activity

Experimental conditions; p (MO ) =20 mg/L, initial
pH=6.0, p ( catalyst) = 200 mg/L,
25 C.

temperature ;

Fig. 2

Irridiation time/min .
Influence of 6-MnO, on TiO, photocatalytic ac-

tivity at different pH values

Experimental conditions; p (MO) =20 mg/L, p ( cata-
lyst) =200 mg/L, p(8-Mn0,) =10 mg/L, temperature:
25 C.
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Fig.3 UV-Vis DRS of samples(A) and spectra after subtracting absortion of 6-MnO, (B)
a. P25Ti0,; b, c and d showing Ti0,/8-MnO, (the mass concentration of 8-MnO, : b. 10 mg/L, ¢. 20 mg/L, d. 50 mg/L).
Inset: DRS of an equivalent amount of §-MnO, ; b'. 10 mg/L, ¢'. 20 mg/L, d' 50 mg/L.

K 3(B) pfd I 45t 1 3 FAHNL & 19 21 5-MnO, #£5h#Y DRS 581 (154 ', o', d'), ATLUR I, 8-
MnO, 7E200 ~600 nm 578 Fl A A G, I BEBIC A9BSR R B, Il 4R 22 RIOE” | A
FAEMCH I, 2P RRPERER2E ; B 8-MnO, tt i BTG I AT 3 B2 1 .

FEHE 3(A) FIYTEL b, ¢, d ATLLEH, &% 8-MnO, 1Y TiO, RAFELE 0] WG XA T B W i il
HAARANGR L 5 AR ALY 8-MnO, WSR3, Ui X — XA 0= i 8-MnO, 77 2R Ry T35 A7
8-MnO, 4 TiO, IFTE SIS E XRS5 TiO, AL, EICR BEAT — s R B REAIR , MRSl i o
FIARZ A 17284k, UL 8-MnO, T TiO, H5EAMEIISCEAT B B /Y20, X a] BE/Z T 6-MnO, 5 TiO,
Z I HI AT TiO, GRS ™ A G B M RN, 2800 T Fe, O, 5 Ti0, 2 [H) A4 4 il BT 7 A= B8 016 i il 34
-1 TR SE IR TTiO, fhAS TR O JERF AL AIRAS , IS Tio, Y B RE.

R TR 6-MnO, HI5EN, LASEEE 5-MnO, [ DRS 2k, & il T F1kR 6-MnO, WU
TiO, ¥ DRS, Akttt 5 6-MnO, YERIJS TiO, HEEMUr)Z24k, 45258 T’ 3(B). MEI3(B) Al Lk
FHilt, Ti0, 5 6-MnO, fERJE H BOCMCR A T B A S 1k . WRISCHF D1, 58 AP DX AR IR AT B8 2 e
i, BUZRIFEEERE 5-MnO, AT . X A7 AR AL T Ti0, ROCHEALTEPERR 2™ tE A IR
Wiy, i TiO, RYARAFSEREHI A, S HIZRFRAR. X S5 AHN & 19 8-MnO, % TiO, JEAME A 1 19 B a5 A00 K
JN—34.
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Ti0, MEBUR G (PL) (55 FIsREE 5 HOG AT PR KN B VIR SC R, LAEK, Jing %1 oK
PL GG TR RAE. B 4 78 T1E 300 nm $5MGIE T 41 Tio, Kk 5-MnO, FUkRi4 15 4L i
TiO, KL PL 3. fiI&l 4 Al WL, 4l TiO, KEATE 350 ~550 nm AT R A 8008 10 R OEAE S, 29l
TERLIEIX (390 ~420 nm) FHHAL (29465 nm) HBLPIAEEGR Y PL I, 3% 53CHR[ 13,14 il 1945 R —
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Fig.4 PL spectra of TiO, before(a) and Fig.5 Relationship of band gap between TiO, and
after contamination of the samples(b) 6-MnO, and the process of charge carrier

a. Pure TiO, ; b. TiO,/8-MnO,. transfer

RGP SARE AR ORI, Mz 8 Re i & T2 A AR GO B, PL IR T2 Sk
Wl 5 A Z A T GE . BAIEGK Tio, 2 SR BR LN S0 R B REGCIR S AL, 7
ot A A B Z AR I IR A e T e R AR, BT M A S0, BFE AR A5
SEFPEZS T (SRR IR B ) S R AT TRE PLGERT, £ 300 nm AR T, Tio, Ffs LT
BRI E T, IO e - XF, BEEFEA e " S BE T K B B4R S IR 0 59 SR A b, B ity
N H BT o SR s B FA AR, TR R, TR A AL T
ARBREHRNIE I, BENILEEEIA e BULRRK Y. MPLEFIRIT RE EMItali 5 v 846
B R 2 A RO RS, SCR[ 13,14 1 3840 )% 415 nm ARG PL IR T4 A BT &6, K%
465 nm A0 PL WEIHJE THREANMF KOt L6 SCHR( 15,17 | BT 580805, 2261 1 8-MnO, } TiO,
IREH X R M i B s B (WLELS).

HE S A LIEH, 6-Mn0, B S-S50 AL T Tio, AFER s, fERER HA AT Tio, Hired
HFERIE 2 §-MnO, 1) F47, A FITF Tio, A h* 2 5-MnO, 47, ATLIAK, §-MnO, &
TiO, PRI BRBEG AT ', BCAAEH AR T 55 U E A .

MRPESLIEE TAHEN |, TiO, LA e 7] §-MnO, BYSHF AR LA K AE §-MnO, H1 e 5 h ' (BT R
At FEAR R TCGER S, Bk, Tio, 1) PL 35 B BA W R AIK, 52 30 ™ 5 A A0 il i 2 1.

M UV-Vis DRS [RNELE BTG MM, 523 8-MnO, 15545 Ti0, 4 EHIFH Rt 2 PL g
SR PEA —E WS, PSSR P A A H T R R S A R AL, AT S BOGAE AL 15 PRI,

3 F

TSR T KR IFH 6-MnO, ORI P25 TiO, Yt AbRE A H BLpE 00 M 1 52, i BHZEAS )
pH Z&fF T 8-MnO, X} TiO, JCHEALFIERA B R A EERHON, HAF 6-MnO, AR EEBOR , S 0 ] 2.
H1 T 6-MnO, 5 TiO, Z[F]f) FL i, (4% Tio, Wit 1 ii#e | SoMe X Ay Wil B Ak, Jesokot
F5 (PL) BLEIR. Pk, Tio, RIASH 584K | SERHAREEML, I H 6-MnO, JEtA i 7525 /THY
Eaty, XEEHRE 6-Mn0, T2 TiO, YEHEMLF K T 1Y FE ZALH).
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Inhibition Effect of 6-MnO, on TiO, Photocatalytic
Degradation of Methyl Orange

LI Shun-Jun', MA Zi-Chuan'** |, DING Ke-Qiang', LIU Jing-Ze’ "
(1. College of Chemistry and Material Sciences ,
2. College of Life Science, Hebei Normal University, Shijiazhuang 050016, China)

Abstract The influences of 6-MnO, particles on the photocatalytic activity of P-25 TiO, were investigated with
kinetical method through the photocatalytic degradation of methyl orange. The TiO, photocatalyst, before and
after being contaminated by 6-MnO,, was characterized with UV-visible diffuse reflectance spectroscopy ( UV-
Vis DRS) and photoluminescence ( PL). The dynamics results show the distinct existence of poisoning effect of
0-MnO, on TiO, photocatalysis at different initial pH values. The higher the concentration of the §-MnO, , the
more evident the poisoning effect. The characterizations indicate that the absorption band edge of TiO, is blue-
shifted and the intensity is decreased, and the intensity of PL signals of TiO, is suppressed due to the contact
between 6-MnO, and TiO,. Therefore, the presence of 6-MnO, increases the band gap and causes the decrease
of UV absorption of TiO,, and §-MnO, can also act as a recombination centers of photoinduced electron-hole.
The effects of 6-MnO, particles in environment on the stability of TiO, photocatalyst were revealed.
Keywords TiO,; 6-MnO, ; Deactivation; Photocatalysis; Methyl orange
(Ed.: V, 1)



