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BEA 91K ZnO HHSSHIE LA RN, S EAGTE TENDETE BT B ZnO MEHL IS SAELBERIAE 2
RIEHRIEERMIEM . I, STk, 6. IR, BOARMC. HI& TZME, T, RERMN
K ZnO Hil#&THERIBE AR BCKIZ B FH A H AT S 2B 7 2 FI7E T DSBS RS54 ZnO 40K+
RHA K, Ho KRR T BAT A P AR A7 2 R 1 4% LR T B EL PR AR (K 400 5 By o 3
ETTIER . NIFIHAKPGEAMLSEZIL T ZMIES ZnO GKARHA G R, 10 HAS R TR S 4548 g oK
ZnO APRMAPERT 530 S B T T2, AR B AR A T R B

ARSI 7 HLK BGER & T 91K ZnO Ky, B FTIAE HOG T XA LGRS 5 R 6 A0 A
PERE . HRLPIRBRE S, 7ER B MIMIRER I AE BT 1H, 1H,2H,2H—4 98 - 3 = Sk e o 15 21 1 ik Pk
REBUFINGNK ZnO KT, FEWETT 15 AMDEIN IR 2L
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1.1 493K ZnO R F K IERYHI &

FREL 6.00 g % 2 ¥ 6000 (PEG-6000, Zr#r2l, KEMEHERAZEAF ) Rt s E T
M, TEARW R4 T I —E LB TE K B (b, KBTI AR XL AR ) 578K
PHRA TR (JEK LEERUKIARFALL A 5:1), 15 21EWR A.

W EKZE I B — & BEE AL (NaOH, 2piral, E25ERMLERFARA ) B, £5
WIS, IMANKEMEREE [Zn(NO)s-6H,0, J3Hral, REEN R AR FERA R Hidk
BiFE, BHHRAR A GFURRITT, IR B.

KR A MUK B B ARG RE 10 min J5, FHRGRER 2R UM A A &SRS (20mL,
JEEE TR EME T RAF]) HhgEr, 75 180°C 48 (101-1 B, i SEIb (XA RA ) Hh b
ANFEIFE] (20 hy 40 hy 60 hy 80 h #1100 h), Mg G HARAE, ¥ LEBRFE, Praremit
W Tl BBEIRINGK ZnO Kt K725 smifn, —mreH, A— s 58T oK ClEF,
B F ARG 3 NI A, U ZnO i, ARJEB IR A TRZGIR A0 0.4% (KA %0) 1
TH, 1 H,2H,2H- 45 3 23 = SREfE (CAS, 97%, fE&[EH Sigma-Aldrich AF]) LBEEHRF, #E 1 h 5
BT, BN 100°C BEFEH T 2 h, BI45 25K R

1.2 SefE i seIR

BCE 4 mg/l (130 F LW W, B 30 mL UM FHAEHI & 402K ZnO # 20 mg, BEJEHE 15 min
sl LS Tk B BT o SR BT ORFE S T RE S, BERE 10 min BU— R SR AT W66 FE T (723N
B, EELCESITERA IR AR I B RAE 664 nm FIROGEE

1. 3 Mk S3=AE

KAARE T EME (SEM, JSM-6700F %, HZA JEOL AF], gk 15kV, B 10 pA) W
SRR T IO S5 . R X Bk RATHHMY (XRD, D/Max-3C &, HZA Rigaku A, 4,
HLE 40 kV, H 35 mA, FHIVEHE: 30°~80°) /Ml A, =i~ A A &L (EasyDrop
DSA-100 %Y, fH[E KRUSS A #F]) MM ZR S KWERA (CA), WS FTHP/KEER 2.0 ul,
XPREANFE A DR 5 N E AT I R, BUCPIME. FEAMT (15 W, K 356 nm, FigIUiE
FERREGIE) ) XS ERKPER ZnO JERE ST 60 min WLEIEVEMERI AR . SR AT W66 BE T (723N 3,
AR AT AR A PR A FD) AR H R S A S AR O
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Figure 1 XRD pattern of ZnO nanoparticles with the

reaction time of 20 h

Kl 2 (a)+(b) ARSI TE] 43511 79 20 h A1 40 h BIZHK ZnO KL+ SEM [, HoRIAE K /ME 150 nm

B 2 A KA E 89 ZnO k¥ SEM B A : (a

)20 h; (b) 40 h; (c) 60 h; (d) 80 h; (¢) 100 h

Figure 2 SEM images of ZnO particles with different reaction time:
(a) 20 h; (b) 40 h; (c) 60 h; (d) 80 h; (e) 100 h
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KA, Bk k/NE5) . B AN EE 60 h 5, 0l 2 (¢) Fiw, kiR i in, 44
200 nm; KL N NI A1 A 80 h~ 100 h J&, @ 2 (d)s (e) A, RifRBIEIE KR, 2154 400 nm,
HEI T HRIZ.

2.3 SENESHR
RAEMH-LE e, RSO 2 IEIER AR, WM D rIRR8:

D=2, 100% = 0= c100% (1)

A Co

2T, Ag FIT A 4331 A 7 FFJE V2 At i R0 e AR T8 € S VA MRIIROG E - Co R C 43 1) g IV PR 6 5 e e i
FIBEAR IS 18] t )5 KL .
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Figure 3 Photodegradation curves of methylene blue
under sunlight in the presence of ZnO nanoparticles
with different reaction time
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HO PR AR RN %S 0.02077 min ™'« SIS E] Ay 3.2
60 h ff ZnO GKHKLT, HobME M e 80 i % « s I
2.8t a N A
0.02009 min~', 5 20 h A1 40h Fr3k43H) ZnO 44 . Ay
. v
KT LA A o K A LI [A] 4k 2238 0 %2 80 h - 24} = v « 4
1100 h, 3R Zn0 49K TR T RIET O P
RO RN, SOERRER A 5 2] g . SO0 ki
0.01556 min' F1 0.01254 min™" . )t P fif 8 2 FEAIK . A :g: ﬁ—ggfggg
B v =0.
Al RESE T REE S TR 38 0, ZnO 4Kk ' <« 100 h K=0.01254
TR A%, SECLRmARRN, A 10 20 30 40 50 60 70 80
Time / min
) AR o [FIF, ZKER I MR RIS, o .
POLRFRLRIRIC, [N, AR AL | [ 4 7R A B K 700 B dh
PR R ZnO K1 2R RG>, e FEOL Figure 4 Corresponding fitting results of ZnO
86 AR o 22 PRI nanoparticles with different reaction time using

pseudo-first-order reaction kinetics

2. 4 EIRME TR

N TR Rk ZnO BIERAE, KT T 4K IR A ZnO . JKIETE ZnO R HAR
P RIFR, WIS 2 ZnO IR RESEKYE. BRI MR INREY BT 1H,1H,2H,2H-4 3
FHZEEESE (CAS) Ja, HT/KREMMBIRT 900 (K 1), Bonbi/KIERE. XZHT CAS HkiE
Uiy S RN AEAR ML P BRK BRI B, 1T L R AR Gy K A, FEUBE M Si—Cl 3% A N EERERE ] Si-OH. il %% (1)
ZnO REARSRI K, BKERMIEEE —OH E . fEREHEH] SiOH 5 ZnO KK —OH
RAAE, 1E ZnO RIL— B I s 45 S R 0 72 . XA BoA IR T RE 1t ot 1) s e i
B K] —CF3 % F X 3 TR B /K M (T B mT AR B4R K 1 F ),

& 1 AR R BLA B89 ZnO FE 5 K ol 5 ot A

Table 1 Water contact angles of ZnO films with different reaction time

Reaction time / h Water contact angles
20 122.9°
40 105.6°
60 119.0°
80 96.4°
100 131.3°

UV > 23.8°
B 5 KRz ATJE] 40h B9 B K ZnO FE 7 2 40 H FE AT 60 min /5 52l f B9 2 fb

Figure 5 Contact angles of ZnO film with reaction time 40 h modified with CAS before and after
UV irradiation for 60 min

LRSI R, BUKTER ZnO BAYZET A 2Rk k. |8 5 NI A] 40 h ) ZnO fZe 3%
21 CAS K2R AMDEIRSS 60 min J5 5K MMM . SAMDCIRSRT, RIEH)EK ZnO B5
KA AN 105.6°, SRk PE. 28 60 min (IR ANEIUN G, H 5K IEM A RN 2] 23.8°, K
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K FH 7K Pt 6 Al BRAR BN S AN K ZnO KL 1. B KB SN 3n, 992K ZnO
BLF RS IZEG . Fraf S gk ZnO FiF7E HOE N BA RGO EAERE, [NE 20 h [
ZnO ZRRL T4 H 6 HR S 20 min J5 %k 7 25 5 1R B4 A 20 0K 51 90%, 1T LA 25 B A 12 /K Hh (A LGS s
H GRS 60 min J&, SSISAE] 235109 20 h, 40 h A1 60 h (44K ZnO i1 V. FF L W5 1) P A 2 2y ] ik
£ 95% . 412K ZnO R F YA IR & R SRR T Re Y fa 2 R A si/K MR TH , KA 6B 60 min
J&, KM ZnO R AR ASEK MR, SOl 7 IR
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Hydrothermal Synthesis and Properties of Zinc Oxide Nanoparticles

KONG Xia, HU Ya-Wei, QI Wen-Jie

College of Chemistry and Chemical Engineering, Shaanxi University of Science & Technology,
Xi’an 710021,China

Abstract: ZnO nanoparticles were prepared by a simple hydrothermal method,. The phase and
morphology of the prepared nanoparticles were characterized by XRD and SEM. The photocatalytic
activities of as-prepared ZnO nanoparticles were measured by the degradation of methylene blue
aqueous solution under sunlight. ZnO films were fabricated through depositing ZnO nanoparticles on
substrates, followed by modifying with low surface energy material 1H,1H,2H,2H perfluorooctyl
trichloro silane (CAS). The wettabilitis of ZnO films were studied by measuring water contact angle.
The results showed that the degradation rate of methylene blue aqueous solution reached over 90%
after exposure to the sunlight for 20 min in the presence ZnO nanoparticle with reaction time of 20 h.
Meanwhile, as-prepared ZnO films showed hydrophobicity after modified with CAS. The
hydrophobic ZnO films switched to hydrophilicity after UV irradiation.

Key words: Hydrothermal method; ZnO; Wettability; Photocatalysis



