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Preparation and Characterization of Visible-Light Response Activated Carbon

with Antibacterial Behavior

ZHANG Hui-shu, WANG Zi-qiang, WANG Rui, LIU Shou-xin
(College of Material Science and Engineering, Northeast Forestry University, Harbin 150040, China)

Abstract: A visible-light response activated carbon with antibacterial activity was prepared by calcinations of the mixture of TiO,
precursor obtained by acid catalyzed hydrolysis method and commercial granular activated carbon( GAC) in NH,/N, atmosphere. The
antibacterial activity of the prepared activated carbon towards E. coil was investigated under the visible-light irradiation. X-ray
diffraction(XRD) , Scanning electron spectroscopy (SEM ) , Fourier transform infrared spectroscopy( FTIR) and N, adsorption analyser
were used to characterize the crystal phase structure, surface morphology, spectral characteristics and pore properties. The results show
there is no influence for crystal phase structure of TiO, supported AC. The crystal size of TiO, is 9. 8 nm. Non-crystal phase layer and
and AC combines with TiO, in Ti—0—C so that TiO, formestight
film on AC. The sample calcinated at 500 °C for 5 h exhibites the highest bactericidal performance, and the bactericidal rate reached

strong adsorption force of carrier can inhibit the grain growth of TiO, ,

up to 67% after 4 h irradiation, which was better than that of nature light(39% ) in the same condition.
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1 #R5H®

1.1 TiN/GAC (%14

B 250 mL ZEMEK 10 g THPER (10 ~20 H , JH
BT P %)) T 1000 mL DY AP, 78 7KK IR
R BP0, TR A B 25 mL 1Y
N E] 250 mL(5 °C) 7K, LA 300 remin ™" E i 3
F£1 h J5E N (NH, ) ,S0, Ak HCL %W 0.5 h,
B W 3 B PR R TICL s (NH,),S0,: HCLE ¥ 5 10 1
FER1:2:10, 8K 5 THE 2 98 CHARFF 1 h, LAWK E
KYHAY pH & 8, 4kZE N 1 h. K5 A= T =8
Bifk 10 h, SR J5 FHZ8 B KPR %, £ 6 €17 S0 &
PR SRR 2 K. PR BURE S S VR T
E A A EE XN . B N, (20 mL-min "' ) iE
AR, #4 NH, #F A A58 X N 2%, P20
C-min~' M T2 48 2 HE OF B b H
TiN/GAC,TiO, &N 7.6% .

TiO, &t DA i 22 6 A7 H 5 B Tio, 14k
o= (BRI R - AR TE MR R ) /AR
PEB T x 100% .
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C(EREEE 1) B AT, KBr JE J; b 3% AU
1635 E & 7 A | B9 ASAP2020 [ 35 W FH b #E4T
R AR AL (77 K) W Bt i, A XS e ) (p/p, ) 18
9 0.01 ~ 1.0, BT A3 K f 1T 3 7€ 300 °C RS 10
he. S E A 04 HE R B GBT 12496. 10-1999
FRL I B {0328 % B GBT 12496. 8-1999 FLAE 19 77 1.
1.3 iR
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142 ®

B

32 %

FIRT 500 C B be i FE S, R R T IR B T Al
TiO, (4 2 iy BLBKH™ e Ak hy 4 2040 A1, Dl i A i 1
FEAIG. HL3 500 CHERE AR R ] A RE S X E. coli 1Y
RIGHRRIBRE S h AR R R ,4 h 5K
TR 3K 62. 5% . Tl RESEIBLLE i) M Tio, K& B &
] BLER A AH % AU AS 58 4, BOL AL IS PR AT, R
[LENN

XFTiN/GACHEAT TiO, BIHLI K S5 . 7 250 mL
HETE M A 100 mL 2545 /K #1 2.0 ¢ TiN/GAC, F
25 C LA 150 remin ™" A9 HOREE IR 24 h J5 U
FEHET DL 14 7 0 J7 Bk E AT 25 TR SE 5 I R I
ROGEFNE 2 FiR. fE R K AR 24 h 5 B
B A T RATI R 3K 65. 4% . UE W HIT A5 4 2R 3% B 7
TS it 8 1 7T 978 2K

70 -—4 GAC —4—2h
e 300°C 60| —e—3h
g0 L4 400°C ——4h
—¥—500°C —¥—5h
—~600°C 50
50 |-—»—700°C;
S s Y0r
g MO %
" i
" . 30 -
*® 30l *
20l 20 -
10 101
(a) BHRE (b) #BSpers [
0 | | | | 0 | | | |
0 1 2 3 4 0 1 2 3 4
B /b i /b
B1 FAEEHHE TIN/GAC R HEFE
Fig. 1  Bactericidal activity of TiN/GAC prepared by different conditions
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Fig.2 Bactericidal activity of TIN/GAC after

surging in the water
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Fig.3 XRD patterns of the prepared TiN/GAC and TiO,
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LI
2.4 FTIR 4871
FE i EEAE3 450 ~3420.1 640 ~ 1 630 F11 060
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Fig.4 SEM images of AC and TiN/GAC
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Fig.5 FTIR spectroscopy of TiN/GAC and TiO,

2.5 FESL LGS H R B B fiE

1 JRAIRIRE 5L R A FLAFLAR DL RO
TP FP L W R W B . AR 1 R RT LR S R
FERA L, TiO, F T2k X 36 P ok b 26 1 AR R i AN
K ,500 CHBRBEAE i I Ll 2 T AR AR Ak fe K, L D T M
HERET 11.5% . U85 FF i 1 rh FLFL 25 18 K, T
FH 5 3 £ 1 A8 A6 5 AR AT, BT TiO, B & 7E 0 TR
s FTE FRFLA B S B0 B L 4 7 iE AL
B SR R = TR AL R i AR G B A N s (7
FEBEE S0 BRRE S I B R ) T TR R R AR T
WAk, i L AR K gk, L EE B 6 ) e 130. 19
mg-g  FHEF] 156.51 mg-g . g T LT 0 AL
W T R/AMR IR 38 K, FLAE R i L B0 AL 1 5
P, BT LA B 35 0 €0 T 00 B/ N A Ak 2 15 | A

F1 HEROLLRARRAGOBAXEE

Table 1

Special surface area and pore structure data of samples

. b 2% T AL/ PLFLE fFLFL 2/ fLizs VPR 3 1 B g fHE
ke 2. - 3L NE Lol _
mo-g cm’ g cm’ g nm /mg-g /mg-g
B2 e 876.205 8 0. 121 0. 331 2. 066 160. 66 688. 1132
TiN/GAC-300 822.776 6 0.171 0.287 2.226 130. 19 701. 30
TiN/GAC-400 856.801 0 0. 246 0.278 2.449 144. 04 775.474 5
TiN/GAC-500 774.978 0 0. 159 0.274 2.233 146. 81 786.4819
TiN/GAC-600 892.598 3 0.199 0.304 2.260 149. 58 788.012 3
TiN/GAC-700 862.728 5 0.193 0.298 2.279 156. 51 811.0387
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