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H O E.AERBE4E(In(Ac), - 2H,0) A BH, KR AEK - BA %k (Sol - Gel) # & E AMAJR F 4%
BEMRBFARARB IO K, FARATREHRE EMNAZT RAEFHEREENA T FHO%
1. 4% B B F 51 B (AFM) 25 &= St 47 R, K AFT4E ZonO RT3 %42 % 70 nm #2 30 nm £ &, B

¥39 4. B4, % ZnO Bk s E ik 99% vA L.

XER. AR IO HE AR -BRE, RTHEHRE

S %S TKI21

#iK ZnO B—F i 21 420 fFRE DI BN 40
TS, HRARANF 1 ~ 100 nm Z (8], XFRAB N
Zn0. 44K ZnO #1518 Zn0 AR L, B R HEE
AR R M BB (I E sB M L SEOGHE R ORI RIS e Ah e
F1%) AR I (G0 e B B bR At & R AR R
2% ESNRR RO R R B R REAE LN ) . AT A
X Zn0 HEHAMRC L T4T ZHEA, H&F &
WAR L, TR B SR PLI B - BEAR L. TR
-BREEEANESNES AES RN BER. S
TSRS R THESHNXE. AT, B - 85
PHHEREL(REREER) MEERY, B ENH
TKIRFNGE R AT RN, BB B AIK %R Zn0 $3E,H
EXHAEFEEHEEEE HETZER, AE
&L I LGEER, MR FREBERHERE. A
BB % \FFIRSBRS (Zn(Ac), - 2H,0) N EH, Rl
MA R T K Zn0 BE B EZH RS FRE THX
ZnO ¥HAEKE MMM, EB VN /P WA BRE
M REMRIT OB ABIEREA Y. ALRES
BT B, IBEBR P (Zn(Ac), - 2H,0) AEH L B L
TR - 400 BN, B B - B A LT BhL
B8 B R PR E BT KR Zn0 ¥
&, EEE ST T R 2 2B - 400 FATHRBR = 4 P AP B
PR B HERUR.
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1.1 35 EE

BEMEE(Zn(Ac), - 2H,0) , RZ &% -400(F33
43 F 8 380 ~420) ,#T7 MR =4 ((NH, ),CH,0,) , &
/K Z.BE(C,H;0H) , /K (NH, - H,0), 2L E &350
SriTal, 2B FIK(H,0, ANERIBKEESBH)

DK -8B B BB KHE ( LB E) XL -1 &
FEF B b (I RGAS R ), DZF - 6020 B ELZS T
(k¥w—1H),52 -93 B NEMKEESB(LETR
%), MK F(ZRY - 2P HBLEA RS, LEH
%), JAF /7 B 1845 AFM (SPI3800N PROBE STATION
& SPA -400 SPM UNIT, HA&¥T)
1.2 ERPR

LABEBREE (Zn(Ac), - 2H,0) Ak, il 7 B -
B EH S0k Zn0 R, K S TZMEWE 1 By
R TEE - 400 IR, A —E B HEK
(NH; - H20) 44k, © M1EF 214t OH -, fE#
Zn(Ac), + 2H,0 R#E/KEE MR Zn(OH), TUE. &
i A& NH, - H,0 AN, NH, - H,0 AT LA 5
In** KA RN :Zn* + nNH, » H,0 — [Zn
(NH,),]** (n<4) , HE KK S EE T 2o,
88| XA EH K Zn(OH), Y. BERIM AR AR

EEEAHEIA(1981 =) B, HEE RS PRA, BRAETMTMRL , FREAFLORPRHH & MBS T EABR.
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B 5 B, E A NH, - H,0 8 88 fF Zn
(OH), IR L HW LW T, B2 T ES THE Zn
(OH), BB F D34, 7E 600 C F BRI A~/
& BRAT LAFS B 19 541K ZnO KA. '

Zn(Acyy 2H,0 BH
AR R

I NH3 10
Iquz)z- 2H,0. MZ M, NH3- Hzoﬁﬂ
MA CHON &
BT 0%

1% I 8 NH,0

KETT#

Bl WE - BRES &S RERK 200 BiERER

2 HRGIEHR

2.1 RRIRE

it & Zn(Ac), - 2H,0 H11 Zn"* 1 OH - K EE
REHR 1:2, BBEE W B Zn(Ac), - 2H,0 /K £ &
Zn(OH),IEMFE. (HRH T Zn(Ac), - 2H,0 /K&
R FEAR S 76 2 BEb ¥ R AR, o T Ak
&, SN K B R R S0 B /K 7E il S S I I AR
R BT LUMARKNBNARELT S, URERF L
YEGTB. it SLe 2 T/KMRIERT Zn(OH), BB
R, T RS WBCHI AR 0. 5 ~ 1 mol/L 47,
2.2 BRIGHE

ZE(CHOH) MimA L BB THRRANKEE. BT
FRAEMEKEE SN REEERRE LY, YRR KK
R EHE, R A K E RS HUE, X R, e
ARAETRRAE R E LN R, ATIERE LR
B A, ZEEE T LA g B B (] IR R B R R E
#H.RIFHTILHARZHEAREL T HEEER.
Bl RKEBENELRE, BAHETLIENAHEN
Vom/Vy=1~3.

1 BNBRIBVBGOTAREEEHER
(Zn(Ac), *2H,0=3.3 ¢ BRZ & =2.5mL)

FE2 CHOH/m) H,0/mL t/h REH
1 0 15 7 RaE
2 15 15 5 BE
3 25 15 4,5 RE
4 30 10 4 BE
5 40 10 3 ARE

2.3 EHENMAE

RBZ R -400 R R T sk iR, BT ik
ZERHA R IR AR B AR, B AR R R R i
SEATH, ENFERKERE REMNERMRL™Y
PR K2 TRZE -400 YHEX 7Zn
(OH), FEBCRESRIRZ A, /] L, BB Z, B - 400 MiEE
FAETEE N 1 mol Zn** fi 130 ~200 ml W Z, — B3 -

400; tosh, KH R T 5 ob— MBI AT =
% HZHMELA N AL CRAENER AXE
E?ﬁ%lﬁ?ﬁ%éﬁi%%mﬁfﬂ Mgge;/Mﬁgg_:ﬁ =2,

®2 BZ_EfARY Zn(0H), RERESHE®E
(Zn(Ac), - 2H,0=3.3 g ZE =20 ml H,0 =15 mL)

F5 BZ —8/mL BRIRE
1 0 HEBUE, ARE
2 1 BamE, RiaE
3 2 BERs
5 3 BERK
6 4 R, A BE
2.4 TR

TEHEZ THRAMT, THRIBE MG, X THRERN
REFEEERM, R 3 KRB, BEE TREBEHT
w, TR EH B BEHREEARBEIRE, XRHARK
AR F AR RN . Hit, THRIE B M R E Y
80 ~ 100 C.

£3 TRATREETERRMRS

FE THREE/C BRERES
1 80 KeEEH
2 90 BEOEN
3 100 REAEHA
4 120 B
5 150 HRB=OHE
2.5 HEeRHFE

TERNER - BEBRER E K Zn0 BiRK TR
1, BA A S HER R AR RERETHER,
INBEHHE R RLR B SRRIR I . — R, B
BERR R HOR &5, AR TE A SRR R AR, &
RENBATE, In0 BIECENT BRRELR,
NEBBEREHK K R EA IR, FRE.
A S50 SR BUAY BE 4 E 0 2 500 1/min, 2 5 8 B
70 ~80 °C,Zn(OH), KEMZTE 600 CTFH#RHEE2 h, 5 E] 1
Zn0 MAZ 6.

3 HBSFRIE

3.1 Zn(OH), EERMERIEN T

AEALES FRATHARRNRENEREZZ
B — 400 FIFTBERE =4k , H X H X L ) Zn( OH) , BERE
HITTEREENT. 2.3 AHWEREBER - 8K
EH &K Zn(OH), BEARSRE SN 80 mL/min
FESAT, 20 CT/min HABHEBHTERRE
SAFEBENAEHRLE NEFPTUES, URZZ
B - 400 JYHEN K Zn(OH), BERLE 300 C LG5
A VYL, 400 CRE K20 HRREXR
$380% LA L s T LAFTBEBR = 8 WA B Zn (OH),
BERCAET 500 C o5 4, TG MR T V& MK
FREOD EL.
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B3 SERrMEIEAMER Ze(OH), RRAKE#LE

3.2 &k Zn0 BHETERE BT PR - BB E T

SIAIFREL 1 g (TR Z ZFF - 400 AR5 5
K Zn0 B A FE AT R =S A BUER BB
K ZnO #3AK, B T 70 mL oK Z B, BIZUBE
HEEH BB FR, BB FBEB A 100 oL fEE
o) TR BT BORLUTRE 8 om i BT RO B [
Tz ~ps-s0 = 480 min, Tpggeg = 300 min, [AIE ¢ T
R Z B - 400 HBUHERAS B MAK Zn0 MHETE
%7KZE§*H;§%7K* B‘J{fﬁf‘%ﬂﬂ‘lﬁ], ZV:FE Tx;xz,u; >
Txm;x =45 min. Ell%ﬂ%,ééﬁ%l:@ - 400 B
K ZnO BHALE R VLA BT P M B B E s T
FIFTERRR = SR B 48K ZnO HiA.
3.3 {HEA AFM WM Zn0 ¥k

W43 600 CHKE2 h 18BIK) Zn0 AT ET
ZEEER S, BB 30 min 5, ¥ MEILEE S
BERF L, ETDHF S 500 CTHRELOSEERE,
F AFM SR H 2 T 85 0 B 3UBOR AN ) 3R
B 4.5 Fis : B - BRECH: R Z — 87 - 400 .47
BER=EWMAARSENEEE T B F XK
Zn0 Bk, B EREBRR (EP AR RANK Zn0
BokL) . Kb AR 2 B - 400 A ERB BN
K ZnO BH&FEPRIAZTE 70 nm A4 (B 4) s FFPER
M= RSB K Zn0 BHEF R ZE
30 nm 24 (B S) , R [FRLEE B9 K ZnO 4344
RIFIE], RIAR S A Y0 B A

(Gl

04 06 0.()8 1 1.2
it m]

0.00 {am]) 2.07

IS LURRER =S Rk Zn0 HERERE
4 & ®

(1) AR Z 8% — 400 JyittEs, B VB E — SRR
BA R THAEN 70 nm ZEGH) ZnO ¥k, BURIE5] W
BAFLEA R —E B MK Zn0 BHE, K A
ESEATE S Zn0 ME R, KX RS FE X
9% L) k.

(2) BN AN H F YK Zn0 HEMFKMAEHN Zn
(Ac)z ’ 2H20 %?’&Eﬂﬁiﬂﬁi 0.5 ~1 mol/L, %KZ.E?E‘J
%Eﬁ‘] Viﬂ(lp/vrj{ =1 ”3,&'&3}“%&:@ - 400 B'(J
BB 1 mol Zn®* il 130 ~200 mL B Z, — &% - 400, %
NIBEHRT0 ~80 C, THEEN 8 ~100 C,
Zn(OH) ,EEMLAE 600 C T 4&45% 2 h BpA].

(3) @i e pURE A E], & BLAE F R 2 8% - 400
MHERB B MK ZnO BH&LE A PLA BT W2 B
EHEE A AR =& RSB MK Zn0 B
&47.

(4) @5t AFM JRIAE SR E AR, K ILE M
ARSI, 7EXT K Zn0 BHERZE K/NER A
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Synthesis of ZnO Nanoparticles by Sol-Gel Method

CHEN Hua-jie ', LI Ming-wei "* | LIU Chun-mei*
( 1. College of Power Engineering, Chongqing University, Chongqing 400030, China;
2. Research Center of Biological Function Information and Instruments of Chongging University by
Second-Term National 985 Project, Chongqing University , Chongging 400030, China;
3. Vehicle and Motive Power Engineering College of Henan University of Science and
Technology, Luoyang, Henan 471003, China)

Abstract : ZnO nanoparticles which could disperse steadily in organic medium were synthesized from Zn( Ac), + 2H,0
by Sol-Gel method. The effects of reactant concentration, amount of solvent and modifier, reaction conditions on the fi-

nal product-ZnO are also investigated. The ZnO nanoparticles with the average particle diameter of 70 nm or 30 nm are
observed by using the Atomic Force Microscopy. The purity of ZnO nanoparticles reaches more than 99% .
Key words:ZnO nanoparticles; Sol-Gel method; atomic force microscopy
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Research of the Key Devices of Solar Blind
Ultraviolet Communication System

ZHOU Zhi-bin, XIAO Sha-li, WANG Ke, YUAN Hao, XU Zhi-min

(Key Laboratory of Optoelectronic Technology and System , Ministry of Education,
Chongging University, Chongging 400030, China)

Abstract : The topic of this thesis is ultraviolet communication system, one model of the Free Space Optics (FSO). The
Free Space Optics communication system for civil use regards infrared light as transmission medium. However, for mili-
tary use, if we want to establish a local communication system (about 1.5 km) with jamproof and safe, it is impossible
to use infrared as transmission medium. Based on the predecessors‘research and struggle, they discovered that ultraviolet
light, especially the ultraviolet light in the solar blind light spectrum is a perfect transmission medium. Because of the
absorption of air and scattering process in the atmosphere it can provide a suitable transmission distance and the ability to
get over obstacles. The importance of the thesis is to introduce the key devices used in the communication system.
Key words : ultraviolet communication; optical filter; photo multiplier tube
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