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Abstract

Well-defined ordered ZnO nanorod arrays were successfully prepared on activated carbon fibers
by combining sol-gel with a hydrothermal method. The growth mechanism was proposed by SEM,
XRD and N; physisorption. Concentration of zinc acetate had a regulatory effect on the morphology
of ZnO nanorods. ZnO films provided the nucleus for oriented growth of nanorods, promoting its
preferential growth along the c-axis direction of activated carbon fibers. The photocatalytic tests
showed the catalytic performance of ZnO nanorod arrays/activated carbon fibers was influenced
obviously by zinc acetate. When the Zn(CH3C0O0); concentration was 0.15 mol:-L-1, its removal effi-
ciency of methylene blue reached 90% during 120 min. After five regeneration cycles, its photo-
catalytic efficiency remained 82%.
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gk ZnO BA W e m . AAbRe 1. SHERAN ARSI S[1] [2] [3] [4], fEJGHEALRE
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FIH SEM W% ZnO YKBEFEFFIRTIES, W& e MR 5 038 )5 S R ER R &
PG, W RFE . FIH XRD RAEA B d iR S50, ME %8 CuK, 4k, B HIE 40 kV, B HIL 30 mA,
FHTEE 10°~80°, FIH 4> A 3 bu R AR FAFLBR B T A A R FLES FIARAE, B 258 77K T N,
Wb, WRBRIAAHT, S TSEAE 150°C LB KA T 4 he

2.2.5. FEAEMMERERLR

S Ak PR A /B e B U N A AT, N E 8 WRIE ZRAT (WK 365 nm) N AMEIR,
S FRANZE AR AL . E G AR S TR GRE IR 2 hy LME S mg L W HOREE T A MR R T
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3.1. SEM 94

1 RIS IR A4 . ZnO ¥ BRI M R AR 4E AT ZnO GRK BRI 91 /3% 1 R 41 4 2 5 M KL SEM .
A 1(b)AT &1, 0.15 mol-L ™" BEEAEIR I 445/ ZnO T E 4 Kbi T 9 80 70 Bk, BAEETER T4 %R
WA E) . Rz —, RSFEFLE 250 nm~350 nm JEEPN . SR EEAHLEE K S EERBEE R 2
T A A R SRR AR R R AR KRR S RN, A9 BB B A IR . R T R BRI & 1 (0.15
mol- L™ YHIENL N, kI R PR AT, BE515 2 40 B0 R 4 (R dfokiL o

IKIR LG ZnO B BT AKR R A KO FRIREE R, AR KT mm E—80 I E R A 4E 1A )
5] AR AKIE 1oME 1(h)]. ZnO Kk RT3 —, HHERL 250 nm, HEKAE 2 pm~3 pm Z [7],
KARL R 10:1. BEmm KA ERSE ZnO 9K RAH B FIEBR, NETRARRME T SHiE
TE[16], MM e -2 R &%, AR e e 5 e m . A FIBE R EHRE R ZnO
YK HERES () SEM K[ & 1(d)~(D]7T %0, BE%H Zn(CH;COO), W RGN, ZnO 9KEEREF 140 AT H i i
B BB AOIRES, X5 ZnO W BRI /3 MRS A — 80 bl DAHEWT, 78 ZnO KRR I 1) A K
RELFEP, ZnO M NAORFE AR KRB T M.
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Figure 1. SEM images of ACFs (a), ZnO thin films/ACFs (b), ZnO nanorods/ACFs (g) and ZnO na-
norod arrays/ACFs at different concentrations of zinc acetate (c, d, e, f, h), (c, h) 0.15 mol-L!, (d)
0.10 mol'L™", (e) 0.20 mol-L™", (f) 0.25 mol-L™"!

1. SEM R (), ZnO SERESEMRTUE (D) ZnO PN SE M R A H () R AE Zn(CH;COO),
IREE T HIZHY ZnO PKAERETISEME RS YE(C, d, e, f, h) SEM &, (ch) 0.15 mol-L™', (d) 0.10
mol-L™!, () 0.20 mol-L™", (f)0.25 mol-L™

PAVE PR 2T 4 N R R ZnO PEKAERE S LKL AN K] 2 PR . KGR T, ZnO AR A K HE T
2ot SR HEN S, SIS AR FITE AR ZnO G0KHE(17]. 5T E R ZnO KRR 51/ PR 41 4
FALE, DKD&Y ZnO PUKPESEIRE B VEZ, A RMPIPKREMMREILER, ZHERAEK,
HAERAATT RS, 16 0.7 pm~1 pm Z[AI[1E] 1(g)]e HEMIEL 5 K AT GE RIS MR LT 4E 5 ZnO Z [A] A% A
ULHC, TCid PR B o, 7 A 0 A A o U3 o S5 A0 A A I I A MR 2 i, T AR
HEBAERKIGRRE . Rk, W& VERE4ER TR B (15 ZnO GUOREERE ST i Pk 5 2T RN E 2E A 1 i 2
FBo MIARZE AL I B ZnO GKHE SiE MR £ ek i 45 G AR [, %, BRI T ZnO 49K
REPER YR G IR -

3.2. XRD 43#f

TEPERAYE . ZnO GOKEEFESI GV R A4 2GR XRD W W] 3 Brc. B3 A, BRig i
IRET YRR AERT WAL, ZnO GRBERES G MR R £ 4E 2 A A EHE 31.7°0 34.4°F1 36.2° 1 B i 8L T B
SHIATHNE, TTRUHJE N ZnO N5 AR S5 R (100) . (002). (101)54 i (b1 JCPDS £ 36-1451). M
K 3BT LA Y, R FOATEH G SR E B Zn(CH;COO), 3 B i s, W& ke, MMk & %m
SERE, ULHAETR BRI B () B2 m xR M 45 LT (R E (R AT BEAh, H1(0001)-Zn F11(000T) -O THIZE B I
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Figure 2. Schematic diagram of the growth mechanism of ZnO nanorod arrays on activated carbon fibers
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Figure 3. XRD patterns of ACFs and ZnO nanorod arrays/
ACFs at different concentrations of zinc acetate. (a) ACFs, (b)
0.10 mol'L™", (¢) 0.15 mol'L™", (d) 0.20 mol-L™}, (e) 0.25
mol-L™!

B 3. SEMRAERTE Zn(CH,COO), JKE T&HI&H ZnO
YARAERESFEMER T YR XRD E. (a) ACFs, (b) 0.10
mol-L™", (¢)0.15mol-L™", (d)0.20 mol-L™", (e)0.25 mol-L™'
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HEL [E] 45 74 18]

3.3. N, 3R Bt 534

L1 PR AR YE . ZnO GUOKKRFES AR R A4 -G RN FLES S 2. Rk 1 WA, s
Zn(CH;CO0), # & H1 0.10 mol-L™" #41Z 0.25 mol-L™", # Fh ) EL R 1 A4 i 685.0 m* g ' R 4% 303.0 m>g ',
SALEH 048 cm™ g FREZE 0.17 em’g "o 454 ZnO GKARFETEME R 45 4k b 104 KAWL AT 4, Kb
KRB S FEIE MR AT AE R AIILEE ), (TG MR 2T 4R B A8 1A BT R % . {H2, ZnO 9KHE
BB /3% R A T 44 526 AL TR AL PE RE AN OS2 SEARL B B PR BB T 50, e AT ML At e 1) &2
KEEMEH.

3.4. SfELR MtERE

Kl 4 AETE R LT e . ZnO VR REAE R 2T 4 . ZnO GIKHBE/TE L R £F 4E AT ZnO 44 KA B 513 P
ERYEE A PR T F SR R e A IR 25 . B 4 nT K0, TERAMEAERR, TR 2T 4 W R
AR EAT AL FEARAE 110 ZnO GKHEFE S TR 2T 44 1AL 3% PR ZnO o /35 PR R 4T 4E A1 ZnO 4
KBRNE MR R4S . HBEE Zn(CH;COO), WKFEERIIG N, ZnO HKHR A /G R AP 4L 52 5Ot
A 350k 7. FR A PR B AR R S LS K R RN A . 24 Zn(CH5COO0), WK E N 0.15 mol- L' I, #ESL
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Table 1. Textural parameters of ACFs and ZnO nanorod arrays/ACFs
= 1. FEMIRAYER ZnO AREMET B RAENFLERSH

Sample Cancracooy (mol-L™") Sper (m*g ') Vil (cm*g ")
a — 939.7 0.48
b 0.10 685.0 0.39
c 0.15 504.6 0.27
d 0.20 3925 0.20
e 0.25 303.0 0.17
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Figure 4. Photocatalytic efficiency of ACFs (a), ZnO thin films/
ACFs (f), ZnO nanorods/ACFs (g) and ZnO nanorod arrays/ ACFs
at different concentrations of zinc acetate (b, c, d, ¢). (b) 0.10
mol-L™, (¢) 0.15 mol-L™", (d) 0.20 mol-L™", (e) 0.25 mol-L™!

Bl 4. FEMIRAYE(2), ZnO SERESEMIRAYE(D, ZnO PAKAE/
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0.10 mol-'L™", (¢) 0.15 mol-L™", (d) 0.20 mol-L™", (e) 0.25 mol-L™"
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RERC 57— 07RO BGOSR E RIS, s2md 1 G AR B A k3
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4. &g
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YY), BT EACEATINEE R EA R ). R REY, EERREIRE IS, ZnO 44
KA AR VE B AR, MR E M, HILREBAMEILEEG K. Zno HE K
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Figure 5. Photocatalytic cycle test of ZnO nanorod arrays/ACFs
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