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Abstract

ZnS04-7H20, Zn(NOs)2:6H.0, Zn(0Ac); and ZnCl,; were adopted as Zn2+ sources to synthesize ZnO
or ZnOHF with different morphologies (hierarchical cake-like microstructures, starfish-like mi-
crostructures, nanodisks, and nanowires) via a simple DMF-assisted solvothermal route. The
photocatalytic properties of the products were investigated by the degradation of RhB aqueous
solution under UV-light irradiation. The degradation efficiency for different morphological ZnO
and ZnOHF follow the order of hierarchical cake-like ZnO > ZnO nanodisks > ZnOHF nanowires >
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starfish-like ZnOHF, indicating strong shape-dependent photocatalysis behaviors.
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1. 531§

VEREE R FARM B —Fh, ZnOHF HATE U BRAe, HAURAR s fe 2 i+ I 5
AIHAEG R ZnO BIRTIRAR, FFIEA UL KOG SIERA 2 RO [1]. ABTREAN, 9eRMEHPERe S
FORSE RO A B RAEDE, AT, AATHI& T &R MATES N ZnOHF 9UKAE, Wl Bk,
TR EIR . ZER AR EE[2]-[8]. ARMELIA I (K) 2 e —Fl 0 m il & 3551 580 ZnOHF 40
KB G T, Hod i e pH B RESE SRS EORER= AR TEARARA .
BEA ST R ERIM R A BOE RS Rl AR WA A RO RS AR A DA R P R AR

N T RGO R ITHRSE . TSR AT, AT 1R R B R s R s 5.
MU B U548 B 2 T35 90K 45 R I % e A K 2 . DMIF (N, N- 2 F S FR R A o — i LR
BUER, o7 O fl N BARAENE, v S &8 S TS, Bk, R 90RMERTES
JSF SO S5 A6 7 T R HE AR F[9] [10] [11]. FEASCH, FRATTLL DMF VBN S SR, it s i 4
WS HEH] % ZnO A1 ZnOHF 9Kk, I RGEHITIT ZnZ PRS0 P2 i f Al . TE3R . RS E50om
SERIIFENA . 5, 1E 250 W i RAR AT RS, 7874 ZnO Al ZnOHF Gk ARG LG4k RhB 1)
TR -

2. SCIOERSY
2.1. SCIgFHE)

FrHAE T DMF. ZnSO47H,0. Zn(OAC),. Zn(NO3),6H,0. ZnCl,» RhB. NH,BF, ¥ 470 Hrét,
W) 5 255 B A A PR A A o

2.2. BEMRIAE

W N A Bruker D8-Advance X 5 Z&An ARAT I A MR I = 0 1K S AH . FH 4 FE B (SEM,  Hitachi
S-4800) FRAEFE fn B FAN R, R LR AR 40 BT A (ASAP-2020C) 7E %0 T AT IR B - M B 75 21 7= i 1)
LR AN, i@ Shimadezu UV-3600 4366 EE 1T 5 Gkl i) 58 40 ol IR IR 6 1

2.3 HmblE

¥ 20 mL DMF. 5 mL KA, 5], [ZiEm R inN 1 mmol ZnS0,-7H,0, FE#iHE
30 4 %h)E, N 0.5 mmol NH,BF,, #k&:fii4k 30 08 ja, RHAeTEm, BERINEFHEE 3 30 mL
FWROIHNIEA, FRANSN G EEF, A & RS BEEER A+ LA 120°CHEE A 12 /NS . 5
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S PR K — R, SRR IR, SRIEEAE T0°C R T8 3 /NI RIS, F=¥dn 4 0y S1. 1% ) HAh R
i1 Zn(NO3),-6H,0. Zn(OAC), ZnCly BEAT X LLSEES, Fe¥nfn 4o S2~S4, BARfz BILE MR 1.

Table 1. Summary of the products obtained from different zinc source

F 1 THBRSS-YNERLER

A BEYR =4 &ty KR E A (m?g)
S1 ZnS047H,0 Zno EECIYIN 106.673
S2 Zn(OAc), Zno KA 31.423
S3 Zn(NOs),-6H,0 ZnOHF R 53.935
S4 ZnCl, ZnOHF L S5 37.990

2.4, RENFEETR

I TP R RRB IRV R RS, SRVPAN =R G EAGTE 1, DA S50 78 B 5B TIAL
HLJ ™ XPA-T Sl R BLEs AT 230K 20 mg (=08 R IDA— R 51 RhB (20 mg/L)H) 20 mL %
W, I =R 30 408, RORIEBIWLPH - WEPR-P . FTHF @R T, ARG — B Al Bt —H il
MAEL 3~4 mL (1 b 235, B0 E, BCEEIER LA EETHIN E ek R A nT RO, id
SRRAE 552 nm 5 KSR AL IR BE AR A

3. /R5WL
3.1. ZnSO,-TH,0 1E AR {5 HFRAE

FIFH XRD KRALFT B =0 s AH AN A B2, ]l 1(a)FraR, & ZnSO47H,0 AEHIES NH,BF,
SR 24 h =4 . BT TS IR AT U @ 2075 75 d & 1 ZnO (JCPDS 5 36-1451), tHA4F 2 & 4 1)
ZnO. [& 2(a)~(c)2 %) SEM B, ME 2] LUEH, HIF2 HLZ 4~6 um [ ETE EHOIREE 4,
JEFELE 2~3 pm. 43 A AETAR B AR B (B 2(b), 1] 2(c)) M8 B ER 4R 4 M A2 0 4 i), A HHOR 2 4 3
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Figure 1. XRD pattern of the products from different zinc sources
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Figure 2. SEM images of the product from ZnSO,4-7H,0 (a~c), Zn(OAc); (d), Zn(NOs),-6H,0

(e) and ZnCl,(f)
2. ZnS0,-TH,0 (a~c). Zn(OAc), (d). Zn(NOs),-6H,0 (€)s ZnCl, (N1EASERFFS =
Y SEM [

3.2. HHEX =HIRR

AFESEI AT, HeERES RN YRSAHaiEHRsd XRD Wik, Wk 1(b)Fiw, Zn(OAc),
VNI, PRI /NTT R &R ) ZnO (JCPDS K5 36-1451). 1fii Zn(NO3),'6H,0 F1 ZnCl, 1 AAEisn (&
1(c), K 1(d)), ATE MIATHIER TR BN T7 5 &1 ZnOHF (JCPDS K5 74-1816). HHULA[ AL, #EJENS =
VIR . AT SEM MRAS R IR I BT A3 =i RSF A3 . 48 Zn(OAC) 1EH Zn?
Vs (B 2(d)), Frfs =P A AEVE 2 B U KA, JEEEZ) 08 50 nm. 4nf&] 2(e) iR, B Zn(NOs),-6H,0
REN =P 2P ER, KIX 10 pme AE 2(DFRATATLLE 2], B ZnCly 1R NERIRTS 213 51 9K 2%,
ASETIBY K&

i bRk —Jrmm, UL Zn? VAR ES R, FRBRER IR S EE R AR N I B 7 B & P2 ZnOs T
AR AR 5 GBS 1 A B B 1 I 1) 4545 B P02 ZnOHF o FATTAT DAL 4R [ 251 A Zn? *BH B 122 [a]
(IBCALBE 71K € ZnO B ZnOHF 1T k. BB AR 55 1t R AR B 28 1 #0463 PH 55 2 [A) B A R S R e A
MASER AR5 S8 T RO Be /T b Asess, AR AR F =Y. 55— 07, 7E5] A& &1 DMF 1E 9% 5 Wil 2
G, MR N R 55 ZnOHF F1i HF 201 B, MIHEFER HF 701, &&TER Zn0. [FIRT,
DMF {E N, 5 Zn® B 1 RN Zn?*-DMF BL&9. K DMF 2 F7E % ZnO % ZnOHF 1A
&) i B AR AN, b e S . Ik, AREFESR A FIZE B 724 (ZnO F1 ZnOHF) T R
& TV I FASRAT T ERIE B 25 - F0 DMF (b [F7E F 46 3

3.3. MEHIMERERAR

Kl 3(A) BR AN A ZnO 1 ZnOHF 19 N, MR M - iR 4562k . S1 ¥ BET KA A 106.673 m?g,
HAm R A7 F 0.4 < PIPy < 1.0 XK, RIAZIR ZnO BB NFLEEM . 1 S2~S4 1) BET R4 314
31.423 m?/g, 53.935 m?/g £ 37.990 m?/g, S2~S4 IR 128 Bom E AT T~ ST ANAEAE 2 FLEEH

BATEILBEAR RhB IEW, WEFL T TS ZnO Al ZnOHF (6L FEmrERE, & 3(B)Fin. 1E
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BT IEG T, RhB MFEMEICREAET K. A, EHPRR ZnOo KRB NI, 7T LIS
RhB 1R B PR BRI, RIAZDRIR ZnO S 2 A R R ERE . HARAFIESL ZnO Fl ZnOHF 1)
THEAL A 2 22 AR K, RBOMAE R AR ZnO (S1) > ZnO 44K4%(S2) > ZnOHF 44K £5(S4) > AR
ZnOHF (S3)MIMF » iXJ& T ZnO 15y E 45 M AE/INFIR AR, TESCMEAL ISR S2 IS TR T S1
FIEALTEYE, ZnO B MEEE R AR 5T ZnOHF, 1 ZnOHF F=4)rf, S4 R SFRIE S S LRI
AL T S3, {45 S4 el AR E
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Figure 3. N, adsorption-desorption isotherm of different products and photocatalytic efficiency of RhB
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PL DMF RUKAENET, RABEFHGE, @i AR Zn* Y8 (ZnS047H,0, Zn(NO;),6H,0,

Zn(OAC),, ZnClL)EFE MM HI 45 ZnO (BEHEIR. BLIR)A ZnOHF (AR £0R). T s MR KR AR
(P [E 2808, BEARIR ZnO X RhB B A L 5 DG HEAGIE 14, 3X 3R B & A THE G 18 A 38 B G IR K IR ot
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