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Abstract

In this paper, with the assistance of diethanolamine (DEA), hexagonal ZnO with different morpholo-
gies were synthesized by simple solvothermal method using ZnS04-7H0, ZnCl,, Zn(0Ac),-2H,0 and
Zn(NO3)2:6H:0 as zinc sources. The effects of the main reaction parameters (diethanolamine do-
sage, zinc source) on the size and morphology of the product were studied. The purity, crystal
phase, demension and morphology of the product were characterized by X-ray powder diffraction
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(XRD) and scanning electron microscopy (SEM). The photocatalytic performance of different mor-
phological ZnO was investigated by the degradation of methyl orangeaqueous solutions under si-
mulated ultraviolet irradiation (250 W high pressure mercury lamp). By comparison, by virtue of
the unique characteristics of small particle size, large specific surface area and good dispersion,
the photocatalytic properties of ZnO nanocubs obtained from Zn(NOs3).-6H:0 is better than that of
hamburg structure.
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HAT, BEUEHUANIAEE TS G NI 1) E By, P BRI R i 5 2 13 IR FH et o2
REAFE MG NGRS JoK (W H Z iR 4E. ZnO 2 —MaffRon 3.37 eV 10 n B4, T HMRRADEH
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SRR A PLAER, TR 2 & RS FRCAL, Bl Zn®, Ca*. Cu® [8] [9] [101%%, M
B 1 AR ERTE, B BB 1) W B R 5 B T DA 1 AS TR SR AR g AR KGR 2R, (R mT DAE R S50 )
i, B2 R A B S 9K AR B SO A R AR R A K R, A RS I ST RS TR I ALK
MOBHRHEA A Bh[11] [12]. BRI, 1ERESEECR 2 — W = SRRz R, BA IR KR EE T
R

TERFFE AR ORI, SO BRI AP R B T 2 R M 40K AR R R TR SR [13], S5 M1 e SO B AT 1
DRI, AR SOR ARG, S = 2R A F BRR R RS S M, BT T A ZnO Wy Kkt
RHFEAE RSE TR R . B T 285 1) ZnO 7R R AN CHEST NXT G B MR R, SRERFT ™= M i
Heti b iE e o
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21 EEHREE

X-5 2k RATHHX (Bruker D8-Advance). 4 L1 fMBi (Hitachi S-4800). 4841 - A W4r ot it
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2.2. BEMRIAE
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XUCTH AT W43 676 B T AT B AR 2 b o] IR i s 1 B
2.3. HmEl&E

HERf R 24 mL Z8 187K AT 1 mmol ZnSO,-7H,0 #iHE iR, SR 1 mL — ZEERZ 4k 245 4 30 min,
VR I P B A% & 30 mL VUSSR 2 M I, K A IR B AE AN A R S R 3e v, 120°CHEIR 12 h.
ArERE, BAOUESEO. Yk, T0CTE3h, IERE Y.

N TR FEAS R IS Z HOn S50 i s me, FRATTREAT T B8 R VR 1) M 2K (ZnSO4 7TH,0 « ZnCl,
Zn(0AC),2H,0. Zn(NO3)»6H,0) - ZEERZ & mLy 5mL. 125 mL)—RFILE, Wk 1.

2.4. REXERTAR

FEH) ZnO IR GRS 1 A2 3 ik F R LA 1) S (i A AR SR AGE o 3 mT DR S H (4 = 365 nm) 8 4h
(19 250 W & AR AT VE A6, R R AE R K R E RO B, B L R A R8s . 7R3N R R FE 7 AN
P PE R . TE2%A 50 mL 20 mg/L [ HH BE46 R et Hioln N 40 mg ZnO # kR, T = H 4+ 30 min,
M BB~ BB P o T v R AT 3 RS VA MR R 304 o REUSRFIUTIAD, e HE — s FrO e 1) 18] B (10
min), MR # HAR U AR FR 2 3.6 mL FIRVRH, IR CE N R gm 5 1B 0k . e, FE Ol
B0 FER ZnO MK, fHH TU-1901 RIS A0 T W2 6 B vHid 5k F R 1Y) UV-Vis IRIBOE 1% K]

Table 1. Summary table of types of zinc sources produced with different morphological products

F 1 BISAERSR~IRERMISL R

P B KSR 2B K R L P TESR
s1 ZnS047H,0 1:1 ZnO PR 500 nm
S2 Zn(0AC),-2H,0 1:1 Zn0O IAEEIRZ) 550 nm
S3 ZnCl, 1:1 ZnO R 700 nm
s4 Zn(NO3),-6H,0 1:1 ZnO SEFTRIRZ) 20 nm

3. &R5iT1ie
3.1 —ZERNAEXNZYRE. RTMERNEE

AR . 2 FH R 4 1 B ZnO, W BT XRD #HT 7R AE. Wl 1A FTR, S 1mL 28
JiZ124 mL 2 851 7K BTl 45 10 7= 40 (1) v A5 A S 00 mT AR VA1 & 31 75 J7 B AH ) ZnO (JCPDS K5 80-0075).
N T RGBT CREREXS ZnO @A IR, RRF AR SRR, RERRIHE, MR AR A
FIOKHIELAE, 457 L% N 5 mL — 2 H/20 mL £ 5 1 /K (B b)Al 125 mL — 2 E[%/12.5 mL 5
TK(E c)it, A MEER AN AR, UL = ZRER I B 4L 1) 7577 f Al ZnO, FrbAE—3E
IRFEVEEN, — OB AR ZnO PIFI RSN K o

PN RS AR O 4540180 SEM AR RAE . Wil 2(a)Fras, B 1 mL = ZFE &I 158 ZnO
AN 150~200 nm, @ASKI . A E)HOIR R . M = ZRERE R R INE] 5 mL i, 531K/ 200 nm
R Ry Bk (] 2(b)) o Akt K — ZRa i & b, AL 2(c) T, 12.5 mL — ZBERE % 345 311 %5 500
nm BIPCERR = . DA b SEIG I . L R S I ot S AR KA R E . ARBITRELN, EARAE
KRS A K TR BB NI R . BB, ORI NG TR, RIEFDAE
F, BRI RLFIEA R ST AERKEE . FR T = RS aRE, AR TRmESss, @2
B ZnO B4 R
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Figure 1. (A) XRD patterns of ZnO obtained by DEA with different contents: (a) 1 mL; (b) 5 mL; (c) 12.5 mL; (B) XRD

patterns of ZnO prepared by different zinc sources: (a) ZnSO4 7H,0; (b) Zn(OAC),2H,0; (c) ZnCly; (d) Zn(NO3),-6H,0
1. (A) FEIFHEH/ DEA 52| ZnO 89 XRD [&: (a) 1 mL; (b) 5mL; (c) 12.5 mL; (B) ANEISERAHIE =AY XRD
@: (a) ZnSO4'7H20; (b) Zn(OAC)2~2H20; (C) chlz, (d) Zn(N03)26H20
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Figure 2. SEM diagram of ZnO obtained by DEA with different content: (a) 1 mL; (b) 5 mL; (c) 12.5 mL
2. NEEEH DEA 53] ZnO B SEM [E: () 1mL; (b)5mL; (c) 12.5mL

3.2. PHEMATMREE. RTFMEHRHTE

WEFE T RN P2 A RSE TSRS, 7E 12.5 mL — ZEE[%/12.5 mL K 938+, B ZnS0O,7H,0,
Zn(0AC),2H,0, ZnCl, F1 Zn(NOs),-6H,0 1E A8l & =4, H XRD Bl 1(B)fix. rHrI BT
SHIEH A B T/ J7 i 21 ZnO (JCPDS K5 80-0074), WA Il HAh 2406 . 5 WA IR Ah 2R I AL A 22 5
We P AR A R . Fer P d FOAT S I U P22, TS IR . B a~c AIRFAEAT ST I AN B AR 43 BE
U, TSR LA IRIG R, B A B S SR FEAEAR I, A DR ECHEDN R 15 R 48 K RORE [RRL ATt AE 3
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H1 ZnCly(S3), il =P, #2RMHREA R, K 3(a) & H S1 IS, “F¥RSF4174 500
nm, JEURLH AL 2 AR A — B8/ B AR o FH S2 9K RIORE (R R 422 24 550 nm, RTECHT A B8 in (1% 3(b)) -
Wi 3()Fan, S4 HIK/NZZ)2 700 nm FIEKTE . 4] 3(d) T LAG Y S4 ZARXT Y511 20 nm 251k Hitk

AL, BRI AR AT DA B AL SRR A2 AL

Figure 3. SEM diagram of the product ZnO made from different zinc sources: (a) ZnSO, 7H,0;

(b) Zn(OAC),-2H,0; (c) ZnCly; (d) Zn(NO3),-6H,0

3. REIFHEHISHIH) ZnO B SEM El: (2) ZnSO4TH0; (b) ZN(0AC)y2H,0; () ZnCly;

(d) Zn(N03)26H20
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Figure 4. U-v absorption spectrum of methyl orange under U-v light irradiation of different ZnO samples: (A) S1;
(B) S2; (C) S3; (D) S4; (E) Photocatalytic efficiency

B 4. AN ZnO Ff i £ 2 ARG IR T 0 FR B ) S8 A T SO (A) S1; (B) S2; (C) S3; (D) S4: (E) 6
AL R AN LR

TERANEIRET R B IR T, RIF A FITE S ZnO 9K M aitbimte. & 4 5 S1. S2,
S3. S4 TEAN [ [A]X6F [F] — A< 1) R BB VAR I 58 A - AT DRSO . Bl e AL (R P A, SRR TE
456.5 nm AL FRPRFAE RS 5 BERG T F2, 60 Z0 Bt JE LI 2, Ui W FRRRRS B e 4. W AN, AN IRVEEIE T
2 1) ZnO X FE LRI VAR A L IR AL M R

BATH—2PHE T T IR 2 e AR e . Wi 4E)FTR, AR,  H SRR R iR aE
WG EGHEAITERJE T 40 min N, P Zn(NOs), 6H,0 il HISL J5 AR ) ZnO(S4) B R 4T
IR, RUEA RIFFCHEMIERE. JeiEE 2 2 R R EERSE, WRSE. 4RE.
DG SRR, SRR B o s . LR Zn0 FILLRTAUR . e R~k
SEERIEMEA S 2, TR BIENIS Y, Mmidemm Tk,
4. 25ig

AR B IS T OB B R RGER & T AN RITESR ZnO UKL . B FL R I LRI
BRIGIFP SN =) TS B BB . R AMCERIRTR, WAL T AN RIES ZnO X F RS RN s AL
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