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Specific adsorption of amphiphiles often occurs

at the surface of inorganic materials. We By HH
demonstrate the novel synthesis technique for o o 2:3 o SLoR
the shape controlled ZnO particles (Hexagonal e %, » SN - 3
plate-like ZnO particles) using specific @ e _ Sané
adsorption of anionic surfactants. In this system, '“e/Z0  Anoncsulacansadariong - Crysal growth
anionic surfactants determine the crystal growth LD

direction of ZnO (crystal-growth-directing agent). T

The particle diameter can be controlled by tuning
the van der Waals interactions between alkyl
chains of anionic surfactants. The obtained
hexagonal plate-like ZnO particles have the high
adsorption ability and photocatalytic activity Photocatalytic activity

against methylene blue. This technique is also able to synthesize Au nanoparticles supported
hexagonal plate-like ZnO particles having photocatalytic activity under visible light irradiation.
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Figure 1. Schematic illustration of the

research strategy in this review.
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Figure 2. SEM images of ZnO particles
synthesized (a) with and (b) without SHS.
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Figure 3. Schematic illustration of ZnO
particles formation in the absence and

presence of SHS, respectively.'®)
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Figure 4. Average particle size (c-face
diameter) and thickness measurements
of various shaped ZnO particles. Circles,
triangles, and squares represent the
size and thickness of ZnO particles
synthesized using SDS, STS, and SHS,

respectively.™
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Figure 5. The formation mechanism of
hexagonal plate-like ZnO particles in

the presence of anionic surfactants.
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Figure 6. UV-Vis spectra of the MB solution
with (a) hexagonal rod-like and (b) hexagonal
plate-like particles over the UV light irradiation

time.?

STz, ZO%  EA ST RO EEAS
DL CODERF Bl -, ZH 05 R
%, NABCKR OB LHEEERL 723585 FT T C MB
B L, SR RN Z0 Sl s MR RE A R
B DZEERL TS, o, NAKRKLAIZ
KU ASHBCRBL D J7 28 MBIZREL Ty W
BREEZALTWDLIENGND, 22T, MB X
fefbfisn DR m/KEEEL LA BEAEH T 528 T,
FR b dEgnic s 32, BRLHERTD ¢ TDFKIA
KERFED BT, L mmEDb 0, SNARE
WHRLAEDD ¢ O EDDLEIE BRIV ISNA
WL 132 ORI KB IEEZH T 5720, MB
IZXL CTEWIREREZBBILIZEE 261D,
L EOFERED | ARABCKER SRR 11X, O
AR 70 M WIEREZ A L, AR
F T CIROEAEE ST RE T2 2 LB E
o7,

Acc. Mater. Surf. Res. 2022, Vol.7 No.3, 103-111.

https://www.hyomen.org

5. WA FEIEFIELAANRRBICE R
FORMEEOI AR FERE

WA Hign-<° R LT 2 %, AR T
TOHNMBIEPEREZ R BT D2 LD, Al
HISEEDF G REENTND, ZIVETIZ,
R RN PO RE RO —T L
IZOWTHREIATO I TWS, ZHBDOMEHT.
FRAL G2 IR L T # o DR RE v PRI,
BT A EN 2 TS B DA Th D, —
05\ Aotin L ORI RERE 7 7 AT
15 (LSPR) 7R L, oA S 72 (b
F 41 LSPR R U7z el A A A4
W), ZHUT, BN BT Z L DA E T
WCHHEEBENRIDTDTHD, hE
X, B HICBEIL-E I H R T A% T
FOGIZ DN A EEPERE T D, 22Tl
EEB DD AT ol SR 2 Frs w7
IS MO AL SRR 1 0 AT RS ik
T2 IR PE BRI SN TR T,

Wk T ORIBMALL T, 7 h77ard (1)
itz AW, FTEROTIT7—BIRIKIZ,
T aas(IBeWaE iz, SR THREET
HZETEAERREE DR 1Dl d s T AR —
EERESES, &512, NaOH ZiRINL, |IET
24 h PL EIRHET 52T, B 20 nm FEE D4
TRLF- D33 LT SR A AR L 7=, B R gh |
SR LT SDS 3 IR A /KIEHE (Au &
Zn OF/LIGIT, BIBRAT Au:Zn=1:4 LL7-)
(2, 150°C, 24 KFHOKBILERZATHIZ LT, &

Figure 7. TEM image of the AuNPs / ZnO

composite particles with hexagonal plate-

like shapes.

108



Acc. Mater. Surf. Res.

AR VAL (RS IV WA R TN L Tk b VA
(AuNPs / ZnO) O #LAEFT 7=,

Figure 7 (Zf3HN 72K+ TEM #4777,
fefbdigno(1 0 Dm, Skl 00 1 DN+
NENBIERSNT-, £, KO ¢ fl7mns
B FETE T, BB EdEERo1 0 1), (11
ORI NDE AR EIHT R Z — U BB
720 ZIHDFEFAS, AuNPs / ZnO 3L T
WD ERHBNE ST,

NN X O A R ik = A DY WA ={F "IN | A
EVRL - S FE BT 2 S AR BETE BRSOV CREAT
ZBIRol, 1 mM D MB KEEHRIC ., G Mokt
FAHFFLIZ LIS RL -A UL . 100 mW/
m (A>400 nm)D R EE RS L 7o, AT YERR
FHTD MB OWIEEZ Ao, AT 21T 5
721% D MB O SEER A L, "I RR SRR
R Z 3BT DM EE D2 (A/A)E KTz,
E = oL 13DV e Y RS- ' VAR s 12K o DR EQAYA I
RNABCIRER L HE SR 7 (ZnO) 122U TH R
E1To72, ZDFERA . Figure 8 I, Al
O FRESIFE D FENMTAE MB- O WO BE 73k
DU TNDZENGID, ZOREHRND, ZnO B
J OV AuNPs/ZnO 13, AIHEIEIRS Tzl
iR b T By N S LY/ Aoy =
DI PEGEIL, AuNPs / ZnO D5 23N
TWAZEL T,

ZZ T, AR I BV TRl BEE
REARBIL-HHIZHOWTE RS, £, &%
KA ZFEFL WIS D5, Zn0 137]
B E M2 R LTz, AAFFETIE, B g
AR B e dE g 4 . B K IS s 1 2
% SDS 728 %7 =4 FrmiE R LA
LCW5, 2078, KD B FE ThHi 2
N—73N7zled | AN E A RS LT L
Ez26N5, —17. AuNPs/ ZnO bR —7I1C
ORI BN GETWAEE BT
DA%, ZnO K0H v A IETEMERE AR L T VD,
N Ve QX VA 5 ) By i RO W2 5 ¢ A
FHFHZ Lo TGS ZAE D A L7 PR
%2 2EZ26N5, 1 D%, LSPR 12Xkl

Acc. Mater. Surf. Res. 2022, Vol.7 No.3, 103-111.

https://www.hyomen.org

095 | %

09

085

AJA,

0.8

0.75

0.7
0 1 2 3 4 5 6

Tiradiation time (hour)
Figure 8. Decomposition rates of methylene
blue as irradiation time pass of visible light.
Circles, and triangles represent the ZnO

particles and AuNPs/ZnO particles, respectively.
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Figure 9. Schematic lllustration of summary

and future outlook of this review.
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