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Abstract

Employing NH4BF, as fluoride, different morphological ZnOHF micro/nanostructures (nanorods,
microtubes and nanosheets) have been synthesized with the aid of N,N-dimethylformamide (DMF).
DMF is used both as solvent and structures functional agent in tuning the crystal phase and mor-
phologies of the products. The ratio of DMF/H,0 plays important roles in the formation of differ-
ent morphological products. Under the irradiation of Uv-light, the photocatalytic activities of dif-
ferent morphological ZnOHF micro/nanostructures are investigated by the degradation of Rho-

TEEH .
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damine B solution. Resultantly, the ZnOHF microtubes exhibited the best photocatalytic proper-
ties which were synthesized in the presence of 12.5 mL DMF/12.5mL H,0.
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R R, AR AL R Ak 2 P R A B 0T AR T O &5 4, s i A . TR AT RS R/
%o ZnOHF fE N —FREE R RL, B T HEG IR BB AR, Wt ¥ REtirsE, ©
JZ N TR el JBBECROEANE AU 1] [2] [3] [4]. BLAL, ZnOHF & ] 1E Ky % Pl
KR ZnO [RTIRMR . JEAER, AATH ZnOHF TN K 53T 7 KRB IBEF, @KL, BT
B MIAVE IO R SRS T2 A R T ARSI ZnOHF 2kt kl, BltnEig. 10k, R,
RRAR BRRS 2Rtk BRIR. BRIZSE[2]-[9]. SR, 38 S R0 3 {58 1 7 v T 4% & i ZnOHF S/ K &5 #4475
BAEZEZE L.

DMF J&—Fs LA LR T & B Fa . sk, DMF o] FERC, R4 RO RE
FASRRTTARAM RIS RS o AR, FRATTEL DMF VRIS IR Z5 46 T m) 7], Hs it ] s ) —
D FIIA B2 B B ZnOHF 9Kkl s@id 45 DMF (9 &8T5 ZnOHF MBS, . RF. it
Gb, I HLGR B R AR, B TEAS TSR PR IR R A6 T AR

2. SELERSY
2.1. {5
Zn(OAC),« N,N- " HILHEEZ(DMF). NH,BF,. 27181 B (RhB)Y N #raif 22w, LA L5y
T E T EZEB R E R AR .
2.2, L&

HIREE T, 7E Bruker D8-advance X-# K 4 £6 75 1% (Cu Ka radiation A = 0.15418 nm)_LERAEF=#1 1
45 S AH o L 45 1 FL 4R (SEM, Hitachi S-4800)fF FTAF il (¥ T A5 FIRMOW 45 44) « £ %3, H] Shimadzu UV-3600
FEHEACH TT D P BRI IR )58 A ] W

2.3. ZnOHF Gkt o &

L 12.5 mL DMF f 12.5 mL /K TRedfr, 7L HiReds BRI HEMFRE 1 mmol JE/KBAER
BE, N FIRIR A, BEE 30 min 25, fF o KBS R B 58 VAN 1 mmol NH,BF,, FH4ii+F 30 min.
VT E T 30 mL IR VUIR OB A IH,  JRE SR R B 3 BN AA R 120°C, RS 12 he JRMEE R
G, BREERER, B0, RIKAK. CENSHRITEY, 70°C T 3h, WL, &% DMF KA
H(DMF FIZK AR RC 25 mL AAR), %8 FR B BRIEAT — KA LESEEE . BRI MR 1 iR
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Table 1. Summary of morphology of the as-obtained products by changing the ratio of DMF/H,0
F 1. 2% DMF/H,0 KItLBIFT S =Rl Bk

%P5 DMF 1 H,0 f & SEM %5 iz
S1 125mL +12.5mL K 2(a) WK E
S2 20mL +5mL K 2(b) PIKE . WOKE
S3 25mL +0mL K 2(c) YUK AR
S4 5mL + 20 mL 2(d) Tl RO
S5 OmL +25mL 2(e) PUKHFE . I R Ak

2.4, RUEFEMHAR

X P B ((RhB)ER G, W= ZnOHF G RS RN =
365 nm)[#) 250 W = [ R AT/E A G IRRE SR 4k . B ZnOHF ¥ AR FREX 30 mg In A\ E14FR A 50 mL 1% F
B B (20 mg/L)/E R AIBet v o 1 JRERS AN, TERLIEHERS IS HE 30 min 5 {2 ik 2L IS
LGP - PP . B IR K R IRFRRIFR RS LE 20 + 2°Co REHT IR KT, R
RSP, RS 10 min M N 2R EUHAARRZ) 4 mL BRI, IKCE NGRS B, B
> ZNOHF BVF, B EZIEW A AN ar WG RS CR BT 58 2 71 B (RhB) 1 BRSOt -

3. ZR5iE
3.1. DMF By =8 s H B R0

N T TS ZnOHF AR HITE O L, 24 Hofth S R SF AR ANAR I, 250 DMF 5 H,0 F LI ox B 6
FE NS R 120°C Nk 12 h, Jo/KBERREE AT NH,BF, TRy 1 mmol. £ ™)) XRD &3, W
3] 1(c)~(e) HELIFTA AT HHIEHS 2 IEAC R ZnOHF (JCPDS 5 32-1469). X ikt W FT 3 K= A2 B AH I,
M HAE A7 WEFTR, A DMF I (S5), PYIRIRTHIERAR, MRS Rz, mE 1 Prs,
BN 12.5 mL DMF/12.5mL H,0 - (S1), JLA7 SR 552 &, P i 4 o i AN 46 & 55247149 - 25 mL DMF/OmL H,0
F(S3), 2 AT L 12.5 mL DMF/12.5mL H,0 B ik, $EH7E 12.5 mL DMF/12.5mL H,0 L]~
il £ K] ZnOHF &5t FE SN R 4F . RIGiEiL iy DMF &, o] A4 45 8 R 47 ZnOHF .
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Figure 1. The XRD pattern of DMF products prepared with different contents at 1 mmol NH,BF,
1. f€£F 1 mmol NH,BF, T, T [E&EH DMF HISH =4 XRD Ei&

Relative intensity(a.u)
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3.2. DMF B EX =457 B2 M

FEMITES RS 48 SEM RAE. Wil 2(a) iz, 4 DMF [N 12.5 mL BF(S1), P43 4
A AR KA —HUNHORE « S1 R RERJE B WA L H9K /a4, X FE T DU N 5 %/ 719 B (RhB)
PR R A . W1l 2(0) 7R, I 20 mL DMF B (S2)7 =4 FH A AN — 43 BCHES A 40 K 28 RN g Kb 4 R
MO H0 BF(S3), 4nl&l 2(c) Bron H = e K i BRK  HERR L, 1k 24 BR K ZnOHF 9K &5
F, W EDRGK B Z IR 2 BRAR N, BRI BRI A K A R 2 5 . il 2(d)FTok, DMF [\ & 5 mL
7 (S4), FRHMAIMGIKE, HAEUZIRE RMZIRAG O & 2(e)FiR, AN DMF 115
BT (S5), BRI YN R IR ZnOHF, #7388 O AR N K AR —RIgekrE, XSS 2k
2250, FEH R V2R BER . SEIIE UM ZR /KA R+ ZnOHF 4K, Kk, DMF 7&
TEBHCKE 8546 1) ZnOHF S5 R KRB EZMIERH . ABTEEN, DMF 1ENVEFIER, T8I ool & vk
RISV, Flantktt. whai. RNEE R RMMMTK 1%, EEAREMT, BRI EIRGIK
FIFRER AR, HRIYUREBERYPKRE, &R RGIKE R ZnOHF ik .
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Figure 2. SEM images of the product obtained from different volume ratios of DMF/H,0 (a) 12.5 mL/12.5mL; (b)
20 mL/5mL; (c) 25 mL/OmL; (d) 5 mL/20mL; (e) 0 mL/25mL

2. REHAFALL DMF/H,0 A FIET 5224980 SEM El1§ : (a) 12.5 mL/12.5mL ; (b) 20 mL/5mL;(c) 25 mL/OmL;
(d) 5 mL/20mL; (e) 0 mL/25mL

%tF DMF fI4E I ERA T HEAT 7 #ED . 7€ H,0 5 DMF IMEFI R, % 5 7 DMF R (B s T bl s
ZnOHF ity HF KA RN, A7 4% ZnO [10]. H4h, BT DMF 2 FHh&H 1SR EALE T &R
TAER T, FTLL DMF it Zn® g &4 Zn®-DMF (A 3R()). R F il BF, 388K i 4,
NIRRT, FTL FIRERIR(A (D). (AR ()TN Zn?-DMF & Zn®, [FER
1) F IR RGHITF ZnOHF PP i) s A4 &4 ZnFT (A (c)). A )5, REH AR 1) DMF s e 8% 5143 ZnOHF
(AR (d~e)). HITFEIH & I ZnOHF, FEE ZnOHF ShA% 2 1H LK) DMF W FH AN B 204 ZnOHF V4
s R BIAE 7 A AR . 25 ERTIR, DMF TEJE A RITEA I ZnOHF XA id 4 DMF k3546 B E1EA
AR ZnOHF R4 R

Zn* + DMF——Zn* —DMF (a)
BF, + 3H,0——H,BO, + 3HF + F (b)
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Zn** —=DMF + F «——ZnF" + DMF (©)
2H,0 + DMF «— DMF-H,0" + OH" (d)
ZNnF* + OH™ ——> ZnOHF )
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Figure 3. (a) Uv absorption spectrum of RhB solution degraded by ZnOHF microtubes; (b) Photodegradation efficiency of
RhB in different morphological ZnOHF
3. (a) ZNOHF KR EPE AR RhB IARAVERSNRUSLIE; (b) FREIFEER ZnOHF 3 RhB KB AR RS LLE

FH 250 W i FE R KT B A0 2R, B 9T T P29t 5t 20 mo/L 2P B(RhB) VG fHE Ak B At o o 12
3() B T AEASFISE IR AR, SCKEIRA ZnOHF Xt RhB YOG 1 Ak B AR 28 AN SO s 1 . & s 28
KARIEIT TE], e KW K AL (R 3 B AR VR A, 40 min J5 L8 0, B RhB CL4 4l #i bR . 5 3(b)
Fe BE I [E AR AL A [FJE 3K ZnOHF BEfif RhB IR B, CO Rkt - M R as i fm, SRAMT R AT
FEIF RhB AR RE , C R i IR S I [R] J5 VR AR B o T LA 3 25 U RE B A BRI 2 5
RhB [ fRIERIRE . 5 ZnOHF KL EL, ZnOHF RCKEAFAE T G RRR B R E e, 320 ZnOHF
WK M TEE S . FOILJE DR, o] 5 DR A8 i 1 4 ot P DA S B IR SS M AR AE . ARBITRELSN, fEARTRI R T
B G R DL R LR TR S5 R 2 0 OB AL P BE A AR KIS mg . R TR . LR T AR B fE Ak 771 1)
A HL T TR s A AR R, S A S goR A Gk m] U — B A R A R E A, AT RT BA
RECEACE. KL, BREE M ZnOHF fEALPERE 7
4. &5ig

{1/ DMF 1 H,0 A7, BL NH BF, J9%UE, PA—Fhfd] S 03 R g4, fil& 7 A RITES K ZnOHF
IR S5+, DMF/H0 HIHEAE ZnOHF fai i CBEER], 7E 250 W /b mi R IT AR R, ME A
[FTESR ) ZnOHF TU/4A K 45164 RhB IR DA IS 1 . 25 R W], £E 12.5 mL DMF/12.5mL H,0 i& &
VAR A A IR (8 ZnOHF G Ak P 5 B e

ELWMEB
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