KX FH

K416 BT
202047 A

P2t
He

ACTA ENERGIAE SOLARIS SINICA

2,
- ﬂi Vol. 41, No. 7
Jul., 2020

XEHS:0254-0096(2020)07-0017-09

ITFLE W B E & T ke T2 3L TiO, B SE L BE
NN FH R

EPW, R, ANEE, K¥E, BEE, A%

(PR AN AR S REI - BE, T 510640)

B . RHANILAEY AT AAE N 4R 5713 110, WF5E A FL R AR R BRI AN [ 6 3 FL 9 A 284
B3 TiOL ALK G A A fif K (A MLTS e W0 R R0 A5, 3 ok b R BRIk (BET) A3 i b s
(SEM) Fll X S AT 5 (XRD) 73471 F- B H AR TS AN SR AR G5 A AT 3RAE . S5 AR, A0 LE 3R T AR AL BR 45 74
5l SR SR S R I M O R, Y3 Pk Ak 5 TiOL BT A Lo 1.3 1, BB il B 8 500 CR I AE i (Id 2 1.3AC4@
1Ti0,-500) He R FIFRN 460.10 m*/g , X7 HY JE 04 1A W ) G HE AL R A 2 FT 34 391) 24.06 me/go SGHEALFIEBEIRE 5 TiO,
BLBA A TR 1Y s 3 AR R ORI et e R I 1) R R DG AR TR T AR v B TR FEE T iR G Ak S 0 AR, 9 M Ak 5 TiO,
B e 1301, BB iR Jg 700 CHF I KL (G0 1.3AC4@1Ti0,-700) % 7 Y 358 15 V5 9 149 D6 A Ak 58 2t ] 5% 3]
26.72 mgfgo IS AR LA S A0 BN AR 5 D T SR 56 2R, 6 1 A 67 38 L ] (4 B8 0 T 42 i 0L 6 A 3R T
GBS, SR L IR R, AT B = e AT M . LS4 R AR SR P A FLAE W T 5 M e £ 8K O, % 7 Y S

FR A SO AT D — 28l 122 T BB 3

KRR OGHEL; TiO AHLER; SfLRL ARG iR

FE4ES . TQ426 XEfFRER . A

=

=1

51

S TR T AP ) 26, BAT R A%
PHEAN ORI A RE £ o Tio L HEAL 3
AL, BA 0 R BOEHE AL TS PR T8 il R
P XIS AAF IR o N DR A R R T e ]
R, LA Ti0, D HE AR TRy H Y A LB AR BE S I
BB SR AR Z " TiO, S BRI 4 , 5
TR BE SR KRR, WS i S 1 FH PRI, 8T v 5 )
PSR ARV RE . FRIDTA: 5 O BE 5 R BT, TiO,
i 35 H A A L B T SO e SR S B
R RO BT 523700, S m o T i
OR 75— i, T il 5 AR R E & R E &
o0 F B ROl A Ui R AR, S B AL 4R T
AR . LATS KRB, TiO, AR B A7 AL ) e B
RE 58, 7 R P B P AR £ 4 0, T T 35 i vy
TiO, FDGHEACR . TR T BT SR W S0 B

Wim -
E&WA:
BIEES:

2019-01-14

DI ey S FEL M e ) R TR RR R AR RE I A S O
VR BT E T Tio G 123 7 B A A
T T 178, ORI RN B G B AL B . enT
PR X — 5 HBAT AR ELAE O R 453 Y ik
FERHE g2 S AL AL 40

AW TR PR LUAR AR 5740 0 J5ORY i i T
SFROR R 25 TR, DR ECIRE B RE DL S, BEHE i 4 A 51
5P B LR B ORI e R, T4 s S R
FOCHEALRSCR , HAVE DGR BAR AT RE ™ . [
AWy T B A A R R — T T D T XA R P A Y
URIIHAE , 73— J7 ] S MM R S5 IR . IFTE sk
W1, AR SRR T R e e e T AR FLBR A5 A S B 2 7
e G P A 7R B A R R BE o (EL H RITAT 58 942 2 W ot
FEEAE A AR Y LU T AR AL AR AR IR 5 15 1 e
TR IR R A RCR S Y SCHRE D o AR SCE S AR
P LR T AR AL B el BE LA B i 1 e 87 2 L 4]
4 il 2 2 K, R e R AR (BET) i 1 2

EZR [ AR #E42 (216060935 51576071); 2017 KRt TREI H-REIR 5 P4 R0 LA Ll T PRS- MIBA (K17263)
WFEM(1977—), L, Ht. Y, EZAEIREEARDIREMEL T S . silkcotton@scau.edu.cn



18 K [H

R 414

e (SEM) F1 X S 26431 5 (XRD) & 43 #1 F B, w52 o0k
HEALRE A 3 2%  Ha  JLAL R B3 FLBRES F 1 P AE G
2R ISR AR A ATLEE DA T4 P RO S 0 9
R BOCEALA R

1 HESHE

1.1 SefEdFIA RS &
11 A RS A il 25

A BRI T e LA 28 58 S AT AR R JEORE, R Ak
T 500 °C, ARIEATA] 1 h, FEFHE 2 800 CiE4T 30 min
(A 3 A, 38 Ao 4 ) 3 o AR 1 K ZE AR i A, W] RS
ANT) L R T RRURIFLAR 25 4 1 096 1 e A, R DL N A
HEA

il £ S5 0 T i 2R T 2 A [ A Ak B X A
2 XHIEPE SR EATY AL, I KIL LR B 2R
FHWAR AT, RBRTE VA TP 0 K A7, 5 I A B R e
1.1.2 JefE bl &

A b 700 T 3K R ) M - R M 1 ok il %, B AE
TR 12 mL PEKER DU T R (& A Ti0, 2.72 g) i1 4
P 8RN E] 30 mL JC/K ZEEA 2 mlL R AR &
Wb AR A E R A K4 2.5 mL ZRAIHEFE
HATAE] 2 mL 258 F7K A 30 mL JE/K £ B TR A
WL AR B. PRI 3.5 g IEPE RN ABIIA A P
JEFE e 30 min GEPEK 5 TiO Fi& Ry 1.3:1),
FRBIEME Co FEBFET R M B G248 T in 3 %
WCorp IRLREEBERE 2 ho AR A TG P e R AR A R AR
YR 200 H o 073005 1 il A S 44 A 28] fr) B8 G 7 3
AL F SR T 1 48 h, SRS T 65 CHEFE T/ 24 h, &
Je B THR T B F= A B THE E TR BRI
JE, 2R NAENES .

SRR GEAN ) 1 e 671 28 EE A5 % TiO, Y Ak 77 14 e
FIRZI , B2 TG PE S TiO, i AR 0.3:1.0.6: 1,
1.2:1, WA R B EIRR C Ml 5 ikl &y
i3 AU TR BT B 2B PRI 0.81.1.62 Al
3.24 g WM Tl s AR AT IR . AR A
FEFVRE S £ O an R 1 TR
1.2 SRR

K OHSP-350 UV 28 5M5Gi% 43 B {30 2 1256 ot
LHMT R R AR A R 2.56 mW/m®, 2 5otk
J 7 P9 A 0 S5 3 P O B 48 O, Y AR R =
1 g/L, 7 H VA W T F ViR 22 100 mg/Ls,

TR R TiO R KR MU CHEILREfR 2R 2 4

F1 SRR Tk
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Fig. 1  Nitrogen adsorption-desorption isotherm
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Fig. 2 Pore size distribution curve
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Table 3  Pore structure parameters of samples

FE i Sper/m’+ g Vilem?®+ g™ Waer/nm
AC1 289.40 0.18 2.52
AC2 241.88 0.21 342
AC3 404.20 0.26 2.57
AC4 460.10 0.26 2.30
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Fig. 5 PL spectra of samples
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Fig. 6  Photocurrent curves of samples

22 AR REEEEERBEI S EULRE
HNFSH

T b T AR A A LT 1 2 8 A Sl A Bz
LR A — e 1 A i 7 518 8 s,

60f W gt —=—13ACI@ITIO,-500

—e— 1.3AC2@ITiO,-500

50+ —a— 1.3AC3@1TiO,-500
2

—v— 1.3AC4@1Ti0,-500

N
S

W2 o B2 it e /mg - g !
s 3

—_
o
T

0 30 60 90 120 150 180 210
i 1 /min
K7 A AW AL HEAL AR IR 2 2R
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Table 4  Fitting parameters of zero-order, pseudo-first-order, pseudo second-order dynamic equation of samples with

different specific surface areas

28
TiRRATR YA EET

alh™ ko/h™ r
1.3AC1@1Ti0,-500 2.3435 0.1042 0.9290
e =athi 1.3AC2@1Ti0,-500 0.6854 0.0472 0.6551
1.3AC3@ITi0,-500 1.1718 0.0711 0.9681
1.3AC4@1Ti0,-500 3.0075 0.1308 0.9124

gJmg-g”" k/h™! r
1.3AC1@ITi0,-500 23.493 0.0094 0.6408
Ph—4% g=q0-¢" 1.3AC2@1Ti0,-500 -22113 0.0000 0.9953
1.3AC3@I1Ti0,-500 19.0168 0.0064 0.9880
1.3AC4@1Ti0,-500 8.9464 0.0098 0.9984

g/mg-g"’  k/g-mg'-h” r
1.3AC1@ITi0,-500 4.3548 0.0274 0.9801
th=—% qL = kzqu + qi 1.3AC2@1Ti0,-500 63.724 -0.3138 0.3986
1.3AC3@ITi0,-500 7.5500 0.0351 0.9626
1.3AC4@1Ti0,-500 3.5283 0.0213 0.8914

e g, — G XS W P L 5 0 B o (R ) mdes &, a —H0 B0, melgs g, — 8, melg; kb, —BEGE RR A Oh— B B 6w 50 bt k, — BRI

SRS B R B g/ (mg ).
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400, HBrbeiti B2 R 700 “CRFE £ T4 Tio, LT BT H.
A R AL PERERR AL , il MBebR i BE ) TH i TiO. BLEK
T3 W A T 56 38 NIRBE, [R) IR it ) U R, I
T HOCHEA TR BB DT , BOBEE I BE X i A 70 47 1 2 /0
2 AN BRZIEL, Bt 28 5 B PR AR R RS o gl
4 TH i AT 23 TiO, Fh BB A EL A8 S 20 A1 i
Bickley %57 BIF 5 3 Bt HC IR AT R S 45 0™ A0 5 4l 43
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Fig. 10 Pseudo first-order kinetics fitting curves of

samples with different calcination temperatures
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Table 5  Fitting parameters of zero-order, pseudo-first-order,
pseudo second-order dynamic equation of samples with

different calcination temperatures

. P
73“7?1' Ber 2
ZAHK a/h™ Eo/h™ I
1.3AC4@1Ti0-400 -1.7806  0.1155  0.9397
1.3AC4@1Ti0-500 3.0068  0.1308  0.9125
EH
1.3AC4@ITiO~600 2.1193  0.1376  0.9473
1.3AC4@ITiO,-700 8.3768  0.1238  0.6854
e 7
mg-g
‘ 1.3AC4@ITi0,-400 —6.2220 -0.0083  0.9953
h—2%
1.3AC4@ITiO,-500 28.9472  0.0098  0.9880
1.3AC4@1Ti0-600 342173  0.0072  0.9937
1.3AC4@1Ti0-700 25.9242  0.0283  0.9860
(]‘./ kz/ 5
mg-g” g-mg'+h” '
. 1.3AC4@1TiO~400 16.2290 -0.0406  0.4073
T 13AC4@ITIO-500  3.5283  0.0213  0.8914
1.3AC4@ITiO~600 4.4064  0.0147  0.7936
1.3AC4@1Ti0-700 09760  0.0322  0.9970
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Fig. 11 Effect of photocatalysis of samples with

different proportions
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Fig. 12 Pseudo first-order kinetics fitting curves of

samples with different proportions
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PHOTOCATALYTIC DEGRADATION KINETICS OF MESOPOROUS
BIO-BASED ACTIVATED CARBON SUPPORTED TITANIUM DIOXIDE

Li Yanhan, Liang Shufen, Liu Menghao, Zhang Zhengyan, Jiang Enchen, Jian Xiumei
(School of Materials and Energy, South China Agricultural University , Guangzhou 510640, China)

Abstract: Mesoporous biomass-based activated carbon was used as carrier to support TiO.. The purpose was to explore the
effects of specific surface area of the carrier, calcination temperature and the loading ratio of activated carbon on
photocatalytic degradation of methylene blue in water. Meanwhile, crystal structure and surface morphology were
analyzed by BET, XRD and SEM. The results demonstrated that the specific surface area and pore structure of the carrier
had a positive correlation with the photocatalytic reaction. When the mass ratio of activated carbon to TiO, is 1.3:1 and the
calcination temperature is 500 °C , the specific surface area of the sample is 460.10 m’/g, and the photocatalytic
degradation amount of methylene blue solution can reach 24.06 m’/g. The TiO, anatase crystal form and grain size had a
positive correlation with calcination temperature. The efficiency of photocatalytic reaction was improved with the increase of
calcination temperature. When the mass ratio of activated carbon to TiO, is 1.3: 1 and calcination temperature is 700 C, the
photocatalytic degradation of methylene blue solution can reach 26.72 mg/g. The loading ratio of activated carbon had a
positive correlation with the photocatalytic reaction. Increasing the loading ratio of activated carbon can promote the
separation of photoconductive carriers of titanium dioxide, enhance the photocurrent response intensity and improve the
photocatalytic activity. The fitting results of degradation kinectics demonstrated that the photocatalytic reaction of methylene
blue supported by mesoporous biomass-based activated carbon can be better expressed by the pseudo first-order kinetic
equation.

Keywords: photocatalysis; titanium oxides; organic pollutants; mesoporous; biomass; activated carbon



