BT I RFFRMARMFER.FH 39 5.5 6 H.2018 F 11 A
Journal of Zhejiang Sci-Tech University (Natural Sciences)

Vol. 39, No. 6, Nov. 2018

DOI:10. 3969/j. issn. 1673-3851(n). 2018. 06. 002

EMRREMEREX B FRAEEH BN

NEE,BVR,H

&, 8Ep, B K

(LB IREMASGRFR LAFKR LM 310018)

B OE. RAGEITOE LB CRLUH-FEBEBR) (P(SEMAA)) 3R 50k b Bk, £ R Rl % I8 b 69 58 7 6
FAREMBLEMERL TR BINE RPN AEENRDHBRA LM ERXR. 5 A ARG ZE R P LR

IR

SREAN LRI F FARREARBOERSENEXR BB E, FARBEBGEMAA 4078 528

AREEBTHERAR AROBRRK AR REZKFAARARTAZARANBR, FET L SR EA; £FK
PR BE (kA 81T ) Fe B KM — A (G Ak /A 10209 R Lo fp e, Bl ¥ ik R R @Ry T4, B H 2
KEBETHHNZARA BB AEHEATHATRALHER R ETA L P AR ERRMEERGEMRA 12374

AR LT EBR T RAME MR AEE L

A A R BT R E T AR A e Rk

KR B ETRAEME AR ZER
XERFRERD : A

FESES: TB34

0 51 &

ik, — RS R P B, R ok g it T
UZCER it € (= A E T a1 =W S =9 5
Ve TR LK AN 0 LIRS R G R A 3 R (e ) O
PRy E M a RO A LR a" . AR
Fiep RS HE ) L F A8 3R B A IR Y AL
76 R PIATR €0 RTICI BR A AR ), #R R
TEMETENE . G RS R R — R LY
E2E (S RSN Bl ST T C NSRR (D i - 2 ¢ WD Y £
U Rl (380~780 nm) 2 N, 45 5 41 5 19\ UL S ks
ANREB I IZ AR, X R AR AL 3 1 0K BOG 7 ik
S s A2 ELAT A 1 45 4 1 A 2R DT A T AT 53
[ TR A SRR

) H RGN 1k T g A5 4 0 % 7 & R Y T R
HA R Iy EZ R AER A, WK
RBER A 20 e A 48 E ik E A

W H . 2018—01—12 19 2% R H 35 . 2018 —05—10

BT RRREY BRI T HAEHERE

XEHS: 1673-3851 (2018) 11-0659-07

AN YT AR S NG 3 T4 T IR 1D 2¢ I 4|
TORE AT B DU A 208 1k, DAAROK SRR 2 M (PSO FI
TRARRE (SIO,) %5 AR I BR R S5 K 200 E R P
R Z ALY 20 Ll e T R sh Z AR 05 A T S ik
Zikg, [ARTHIRE ST B, X S R g 4% U AE
FE R S 1) Bty 0+ 25 R b T IR T T R A B BR 4y
BB o 3 AN AN B Rk 1) 2 Y T L X A A o
F 2% 906 7 R R 25 0 1 RUEE 0 5 5 Bk 6 K
g3 5) 5 ARUR s LR K R IRL R
T B — R WA A ARG S B0 1 )
JE AR BRER 11 1 228 5 X DA S B4 A 465 4 (o 7E S R
T (R0 Y 5 57 /N 5 il A5 R T R 285 4 €2 5 o 5 AT 4%
W% ARG TR KB TR, T sk
TR R, — S TR ) S A R BR ) A e R R R AN
A T R WS ED [ 2 TSR R 4R U S O 4L R 4
AU, R T R E AR AR R — R AR AL . A Bl
TR 2 BN 451 Z 2 BT — R 09 ek Tk B R

BGTH . HE A ARERES T H (51403188,51773181) s #i LB TR =4k 2 TR S HOR WL A SR b 2 B2 PHE SRR AR A F W

CAHF I PO EH LW (CETT 2017001)

FEF TS XIE G 1990 —), 55 HON B 1 1, F2 8O0 T R R &5 4 A 0 07 IR BT 5E

WEVEE: B K .E-mail:lan_zhou330@163. com



660 /A N | S N N - S

2018 4F % 39 %

N8 FIAE W B AR L FH T &5 4 €0 7 Rl A 14 1
WF 5T 76 5L A4 2100 04 Jo 0 07 B DRl HL AT 422 5 RS o 2
V7 5% SF B AR T ok B 7K LA ) 3 45 4 £ 01 - A, i
TE) P 5 T L2 8 PR R R AR A 2 2 2 R 0 5 A 25 £
SR T A A i TR S A B R 1 A O R T A
FE) T Z W . H AT, B0 mE AR T BB R 7R OL
N R A R S S

FEMTARFT BN i, J5 G %) 28 1T M B L 4nist i 4 i AN
FRE B 45 R E W EN i HEE R R, KR
TV B AL 455 5 K P FNGE K 1, 2 5 i M D S8 K 1 4
Jre Tk 1 L 0T S B 1A 22 14 3 BT EE RIORS 240 R B A B ST
WA 2 fioh £ S H O FRAE A ORL IR I P B B R 09 4
Bt RN Sk B il f R T 907, A4 kL2 B K
AE, /N T4 T 90° I 52 B SR K MR RE . AR SC L) mt
FTEQ e 565 114 2 112 1k R Oy R AR SR 4L LR
(R 5 H KR ) (P (St-MAA)) 40 K f Bk 23 HL
WM AT EN SR K 78 25 R 5t 40 v 2 i [ 22 Qo 2% 1
FERE B2 46O B HT$2 T L 76 AN [] 2 108 P e %) 8 5k 1y 56
A AL 1 25 A8 £ 1 AR L8, R B8 o0 M R R AIF 1R
FH T 308 o 5 55 T EJL ) £ 45 48 €00 A 1A 1) S 4 R 2
£ (AR R R Dby W B0V R A G ORI R I 25 4
T fb AR B S 4 IR S B 55, b ol SR B0 g
F AR AE e RLRE 1) 22 £ 25 2 5 2% 10 R e s A 2 1Y)
- b A 25 A o B AR PR AR A

1 KIS

1.1 FEME SR

MARE B (0B 5O W T AL A L G A B B L
F (5 00 D) R 66 (PAG6) M 5B 24 (PE) AR
P PE B B (PET) M0 P(SEMAA) 49 K Jie 1A fi 5k
CKLAZ 4 225 nm, HL5rECEE B0 0. 05, [ & &
10%0); 2B TR FRKTF 18 MQ * cm) .,

S - HHR 55K 43 e & 48 (TS-500B, W 17 i
BE Tl W A& A BR A | A P fE IR B XL R A
(DHG-9070A , g — 8 B 5 A B2 w1, A0 45 422 firk
15Kk 711X (Easy Drop, i [E KPUSS 24 &) , #iL 5 i
8 (KH-7700, H AW WA BRZ2 7D L 3 % S il
T WA (ULTRASS 8 E 287 A A,
1.2 P(StMAA) GK Gk K 1y 25 4T B

PAFH 25 85 K i B IS 19 5053 80 P (SEMAA) 1%
BRAT OB A Wt SR T B B K, DAAS [ 92 Vi M ) B T
T A R JE R R B0 BB K 43 BE R 5 0E AT B0
BATE, WHEAEMWEL E—EN R T FERK
IS A R ROER R K (IR 1) T T ED A 44 K 1

BRI FEIEHCE T 60 °C A S KUBLAT 15 3550 45 & 58
BeJm BRI AR RE R EAF B0 T R IR A5 1 (IR 56

Lt
AAAFRRCEA)

* 0 K

BT gk (R B K R AT EUR 2
1.3 Pk 5 #AE
FHARL AT fik 71 5K 3 45000 7 552 9% Jr T8 J5 K5 4 11
T fi £ LA FAE H2 0 M B8 OK AR R 3 ) o A AR
0 T 55 i A5 01 ot AR 51 22 Y R THDIE 35 M 454 £
ROR , 7 & BB B (FESEM) WL%606
Al AR 235 g P S ARk B4 HE B IR B

2 HR5WR

2.1 Y S KT IS B R 5 R € 1 R )

PL 225 nm B9 53 Bt P (SEMAA) BBk 73
VB Ry U SR T AR K, R U T A AN [ e B (i (AR B 4y
BT fE Rl A 4 0 R 40° 527 F0 81 RE L B B
FHT PA66 Al I il A7 Mg B 4T B O T T R A5
o, WEE T A 6 il 1Ak P 8 19 3 1T JE 30 R 45 4 € 3k
RanE 2—K 4 Fis,

P2 R 3 430 S BT RE A A B ES R 1wt E T
5 BB T IS A0 R T SR 25 4 0 R . 2 BBk Tk
JEE BRI (10 %6 A1 20 Y0 B, T 49 6 F b AR 454 R
SEEE L Y SR AR I AT B &), X 2 T
B K M B A L B [ 412633 B2 A AT, K 2 BBk AR
RAER] T BN G, I 1S B o0 B AR
B, IR EE R R . Y SRRk IR F 3096
~60 Y0, TF 4R H B0 L A S e 0 W ok T R S
o, B P R R A SR LIS A TR R AR /N, Y AR
K HBE M 60 Yo W I 2 100 %4 Ji , 58 % F 78 Y Rk
FNBEHE R L T 00 Bl 45 ) (006 1 S A2 AR 158
S IR O 25 R ot & S (R R R
TP A A D S0 A 2RI . sk 100 D A S /K M 3 i (% i £
40°F11 52°) M RE AN BY B8 R LR 1 m SR AT BN AL R
W R K AR IR 8K 7 — 2 R B AT i ik



% 6 #

X0 [ 4 56 < HEb A 52 18 1 Rl X B B 't T A R 5 4 £ 1Y 5 T 661

ek [ 2 AT B AR ]S BOE 7 AR IR A R . AR,
?%Eﬁ?%ﬂﬁﬁ%fﬁﬁ%ﬁ@%%%ﬂTﬂ
TUJFEE R, EL 2 1T A0 A7 7 W S 1) B9 L 00K D 7 1

[®) [@)

{a) 10% (b) 20%

(e 50% (ﬂbw

# 2 mm

2 mm

(a) 10%

2 mim
() 504% (f) 60%

B4 2HT EK MR 2 (e fh £l 81°) 1) PA66
FEAR b i 5 25 U T AR S 0 ST A RN 25 1 85K
Ao M AR KR B (R 3 8 10 06) B, T A5 3 €80
T A ARG A 58 5 L A 19 2R 651K 54K TH T gk 00
Mg, R PR T SR KR R R AIC, Bl A 2 ke R
HEAT s R 2B AR TR BB R AL B 1 852 30 %, AT
I R T B T R )2 T I B A R U R AR
Z X 5P MR R BBl Y AR E
IKF] 2096 ~30 %0 if L FF 4R B BG R 6E HE 1 ifE O6
fm A 5 ) €0, BB BT TR () PAG6 JEJE B T Uf B 45 #
LT RIR)Z A H g 2 56 (B2 454 (6 3R
FETERE A . Y ARk R BERG T 2 40 Vo I, T 45 25 44 €4
L & EHE B 5, AT R AR A B R B RR . M
8 7K v BE A 1 — 25 8 (50 %6 ~100 %), T A3 6 F
AR5 6y 0 22 THT W) d R 24, H R R R R SRS R B )
DL b S sz W5 ok B (40 %) B SR KAE PAG6 JEJIE
AT AT ED S S8OR B aF i S5 A 5, e Ah, 5 5ROk
SR ) A R B B A LE L SR K — Y PAG6 R AR

J2 (R VR JE 53 A7 AN o T A AR 205 1) 0 1T 52 £ 5 44 8
T, DL EGERR W] SRR 1 ik Fr AN S
JEANTE T BEAT W 23T ENF O 1 A R 5 F 0

(@) 70%
Fl 2 RIF MR PCSEMAA) TR B K AR Bk Fr 1085 BT 75 86 €0 P 58 1 26 T JFS 3 B H: 465 e  S

(h} 100%,

> 2 mim
(g) T0% (hy 100%
B3 ANIE MR BE PCSt-MAAD TR A5 7K 76 3% 38 R b o5 B B 45 5 €4 ] 22 109 3% T B 300 S L &6 g (e 3 2R

TR T A SR R SR SR R I RE L X R A T
TPWEBRATENY . 25 L mT A L 37K I — g 4 4 ok
T 3R SR Hh kAR K AT I E A A A 2 5T A
R LS E (R

R Tk — 25 WS T A5 25 K (00 A R 1 9 R HE
FIME L, BEEL PAG6 MR FARIAE R 225 nm B L5 (4
T iR #EAT T FESEM 200 WKl 5 i . H A S

ﬁH&EPNﬁ%VﬁJ@%E@”WWWﬁ%W

s A AL PR AR BOG 7 SR EE A b BOEREES B L
%ﬁﬁﬁﬁ%ﬁh@omﬁﬁﬁﬁmeETﬂ%

JIT AT B O T M 5 4 D9 ARk R B O A A
4025 FY 1 42 0T L T o 9 T AR B T R R ZE A N
PR TBRHE S A 2 R, 2 ) 4R MK B IR B 100 %4
I, 1 2EL 5% T A 69 0 1 AR 445 4 TN ol ek 1 210 0L
PEARXS 40 20 F A9 B A BEAIR . DL 7 A RO 25 4 1Y
PR 25 S W 210 b 25 0 0 R WA B ROR
il ik FESEM 43 #1iA k40 6 2 835 A (v BE L 1% 45
RGE 4 BoR AR



662 /A N | S N N - S

2018 4F % 39 %

2 i 2 mm

(b) 20%

2 mm

{c) 50% (1) 60%

2 mm 2 mim

2 mun

() 70% (hy LOO%

B4 RREHRE P(SEMAA) KA KTE PA66 B L 15% E[ T 75 1 €0 18] 58 0 3R T DB A1 S 45 4 028051

() 10%

(b) 40%

(c) 100%

5 AR P(SEMAA)BERTE PAG66 A 116 ED BT 45 1 406 T S IR 4544 i) FESEM &

2.2 HEBE A KR IS B O T A R 45 R €0 1 5 )

WEHCRI AR A 225 nm B9 S50 BOHE P(SEMAA)
TRCER 43 BT M 15 88 FT AR KL AR U B T A ) e
(FAR T B0t ZE 32 fil /3 o 102° 19 PE At 123°
Mkt PET b #EA7 M8 A 4T EIAG 2 S AR 25 40 €4
S FAnE 6—K 8 fis .,

Bl 6 T PE K&k - mEpor 45 55 0% 1 6 5 1
FTEHRZE R AR . 2 A K BRI (1026
F1 20 Y0 B, T A5 1 €66 7 PR 25 4 £ B3 ( + T L {H
s i SR K VR FEAIG L 2540 0 1) G A o, 75 5 R
SURNRE A, M4 BOK I R F] 30 %0 ~60 Y0 B, A 4R

(a) 10%, (1ry 20%,

2 mm 2 mm

(e} 50% {1 60%

IR LY A e 1) R €O AR A R, HO @R F Y
5] AE 30 %6 B T 5t B d A 0 5 R fa R R . B AR K Uk
JEASWTIE I, [ 41615 20 19 67 S AR 25 4 (0 R AR B (0
RO AR YIRS R 7 A T B AR, X
HT 21 G AR Fl ek 2 7 e B2 5 /N S e AR T R 3 T LA AT 28K
HEAT A 4%, T A5 2 A 3 5) W52 106+ IR 4544 .
AR B KM — M PAG6 JEJIE b 5% B AT 75 28 ik P 46
HR BT , S8 A I FA5 203557 HORS 40 B 8w 1 ot
TR B S, 28 1Tk, DL B B (30 %0) [ 85K
AL AR BT ASR (il f 102°) 1) PE JEJE E w5 SR 3T Ep
P4 15 45 B A B8O R AP I S50 60 ik

2 mm 2 mm

{g) T0% (h) 100%

P 6 AR P(SEMAA) IR BRIKTE PE At BT ED AT 45 1 6 18] 52 /9 3R T T2 55 B 25 4 00



% 6 #

X0 [ 4 56 < HEb A 52 18 1 Rl X B B 't T A R 5 4 £ 1Y 5 T 663

h Tk — 5 WL T AR 45 R 0 T R Y P
HEHI K O, 8 B PE BE M bR A2 R 225 nm (9 45 1
G F AR #EAT T FESEM 4387, tn & 7 s . i
BT %0, 76 PE JE0E B, 10 % 1Y 13 458 W ik 5 71
75 AR 1 6 T A 25 H D B Bk HE B R M A
T AH SR A AR AR 35 20 B DX 3L 30 96 Y 2 2% Tk
JEE T i £ T A5 1 ot T A 5 A N A R HE B A Y

g anan =

noy
-

() 10%

(b) 40%

RUHE Y 2 R WV I K B 100 D0 I B 4L BT A
AR 01 it AR 25 g DA 0 R I 4 0 R P s A . X
B L 30 20 B BE L 3 FLAE PE AR BWBEED 3 4%
P 3 06 7 A MR A5 4, R] A B B B S B 25 A 3
oo AR 6 g ED T A5 SRR R T P A AT
L 30 %0 3 H v JEE L AT A B A 00 B0 B 45 4 (00
ERLE

106

7 AR E P(SEMAA) ERTE PE Mz Wi BN r 45 5 606 7 f R S5 # ) FESEM B4

K8 I T Ml Mol 1237 A Pk PET L mgEp
JIT AR A R P 28 T 5 1) 3R 18T TR 550 R0 T 45 45 4 €5
ROR . G535 857Kk B2 AR ) (10 26 F 20 90)
BF JOT A5 W 0 A R 285 ) €2 200 € 8 T o (L Pl T 58
TRV FEAR, 6 il A €0 R 3k Jy 38 DX i s I T
2B BE N 30 %60 i 4 &= 100 %6 AL AT RLAR B &
(R 5 B« 55 05 4 4 0 Ry W 43 o el — 1 [ R I BR 2

{a) 10% (b) 20%

&

2 mm

2 mm

{€) 50% {1 60%

2.3 HEAF IR A ok W L O 5 1A 2 H (5 TR Y
PLEE 7> By

S48 KA B K P R R L 5 B BT A 25
Je ) 2 T TE SR A5 44 0 R A SO S 4 19 9 1 1
XIS ' T R AR G5 K (0 R i B BLBE AT T A, —
FBCTT 5 s 7K R A 4 ik 1) A ] 32 i 1 AE 1Y) B IS R
T J 2 S BUAS () B B PE R R . T, YRR 7
12 fnh 25 7K PR B BEAF I, 2 52 BB 0 g iR A R L T
T Hz fih it K 1k BEBF I 7 AR B 0 RO 7 A Al
P9 J2 9 K OBRAE A [R) 35 108 1 B 114 266 i 3% 1 k47

S R B M WD B . 2 B DU BELL B
A B R IR TR K, W B AR A BE AR A A B R L T
T2 Ak 5 vt Ak B Tk 19 328 3 AR 52 21 T BB A
REA A 4 e 15 B A8 (0 RUR B 19 4540 (O 1 i
JZ o KR WIE B K R R CH il M 1237) Y BE SOE T
S bE AN T % S T BN I AR (O RIOR R I A A (B0
TR,

(d) 40%

2 mm

(g) T0%

(hy 100%
8  A[EMR A P(SEMAA) G ER 28 K 7E it PET JEM I W5 B T 45 5 €6 1] 52 19 3% D JE 35 S R 45 4 0 350 R

B F 2 B s IR 2 A ik 3 SR K B A A R
CHefioh £ 40° 1 52°) R THI I, 252 74 B9 97 HCH RAR B
it e L, B T R S A B R P SR T AR R 2
Bl BE A I, [ ALREAT B A R RS AL R R A M
BRUZRORs 170 RO J58 52 B AN A2 o ol IR G 58 &
OB HAE S BT B I SR AU B
A 3 R R B AT AR — E R B B R AL T AR A
2 B, J S 8 A BB o L E T AR AR B O S5 A
ROR . SR ph T 85 T B R A PR 3 T A SRR M A
by (R b LT AT 1) A S5 0 0 RS A R B A



664 /A N | S N N - S

2018 4F % 39 %

P 33X 2 R M W% B 121 52 A A% 40 % . A 2% 7K P 55
(9 5L e (1%l A1y 81°) b Mg BRI 3 o 42 =5 9T B 2R
KA Rk B e R L T A 2 B BRI E B B0 B S
FOE T RRIE S . X8 T B 7K P — M A R i (B fih £
LO2°) 1M 5 » VA0 2 fih 21 JV 38 T J 522 5 R 1 > 4 sk
AR R T AR 2 7R 1) 2 e A R AR R Y
SRR AT B 0t m] A5 20 82 B A= (458 il 908 7 fn ik
X 7 B 7K P A i R i £y 123°) 119 266 9 ok 58, R T
2 fiph 3) B iR 2 11 i B AR 52 2R BICIR, A B i BIORT 4
JE . e HAUR R P Ok 2 6] as Sl A2 B RS
R 22 A LRI $RE A L AR O 3 K B AT (R A 2R R
AR A AR (D) A R R T R R A B A
AR VAT, DTS2 WA i 1A B8 95 g 1 g 3
PRI DAL 8 v L 4% 58] e 2 20 26 19 B 245 4 68 06 F
PR 28 o A G RIR AT R T AR A3 . X L
it K P ) R RS b A R T B A T A i 4
LRGP R BT E LS

9 40K SOk 7R A [ 35 408 1 BE 1) SR i
R WEEN 3 413 R =

AR SN FH BSCRH 155 5 B AE B2 AR 76 RS [R]32 i P BE 1Y)
FJE Bl 25 P(SEMAA) & T ik, REHFEV T 5
JE 1495 T T 35 ) €00 0051 1 S ) L BT A R A iR
.

a) FERE R S K 0 T 5T 06 ¥ 4 (B £y 40°
52°) L WEERFT BN, iy S8 e R kDR, T et B
JUT A5 B T AT R AR AN R0 EL A I, RS T Y
M B SE IR

b) 7E S KM 55 1 HE b (2 fak ffy 81°) R gt K
— P B B O T S A R A A 102°) 1 g B, 3 5
s il BB K (0 v BE L AT A5 31 5L BB 000 A AR BB
I 2 B 0 I S 0 2 €, L EE T g Y W R

o) X KPR R fk 1 123°) Ay B ol o o 3k
AR T B8 K TR S EROIR L (A5 T i & b 5
DAL TR 32 B E A A e R rh R 32 3 T RS, S
B AT B T8 P 52 AE 0 R0 2wk s AT ) 24
TR o 3 B AN IE T 78 Y WS B Y A R

S 2K

(1] 3% =46 877 5. 454 A 0 2 g B iy B A 5t (—)
(1. BN, 2012,38(13) :44-47.

(2] & w295 M, =, 55 A B TC T 6 7 & TR 45 4 (0 B 3
B R LT, BB, 2017,31(1) £ 43-55.

(3] EoF KL R % BEMSILE, 548 REHa
(1] b B B . 2015,51(5) 1 1-8.

(4] BRiG G, 450 6 il ML B 5 i & 7 ik pF o [D]. 1. &
H R %,2008.

[5] Zhang Q, Wang X. The color analysis of peacock
feather[J]. Spectroscopy and Spectral Analysis,2013,33
(3):632-635.

L6 ZREDRK . 67 15 7. 05 A= oK b B 3 5 Rk [T . A= 4
Bh2,2008,20(3) : 331-336.

[7] Lopez C. Materials aspects of photonic crystals[J].
Advanced Materials,2010,15(20) :1679-1704.

[8] Yablonovitch E. Inhibited spontaneous emission in solid-

electronics[J]. Physical Review

Letters,1987,58(20) :2059-2062.

state physics and

[9] John S. Strong localization of photons in certain
disordered dielectric superlattices[ J]. Physical Review
Letters,1987,58(23) :2486-2490.

[10] ks, e fh. %, o F kg & L] etk

17 8.,2010,7(5/6) : 39-44.

[11] Gao W, Rigout M, Owens H. Self-assembly of silica
colloidal crystal thin films with tuneable structural
colours over a wide visible spectrum[]]. Applied
Surface Science,2016,380:12-15.

[12] Zhou L, Wu Y, Liu G, et al. Fabrication of high-
quality silica photonic crystals on polyester fabrics by
gravitational sedimentation self-assembly [ J]. Coloration
Technology,2016,131(6) :413-423.

[13] Kuai S L, Hu X F, Hache A, et al. High-quality
colloidal photonic crystals obtained by optimizing
growth parameters in a vertical deposition technique
[J]. Journal of Crystal Growth,2014,6(6):978-995.

[14] Liu G, Zhou L. Fan Q. et al. The vertical deposition
self-assembly process and the formation mechanism of
poly(styrene-co-methacrylic acid) photonic crystals on
polyester fabrics[J]. Journal of Materials Science,
2016,51(6):2859-2868.

[15] Zhou N, Zhang A, Shi L, et al. Fabrication of
structurally-colored  fibers with axial core-shell
structure via electrophoretic deposition and their optical
properties[ ] ]. Acs Macro Letters, 2013, 2(2): 116-
120.

[16] Liu G, Zhou L, Wu Y, et al. Optical properties of

three-dimensional P ( SttMAA) photonic crystals on



% 6 #

X0 [ 4 56 < HEb A 52 18 1 Rl X B B 't T A R 5 4 £ 1Y 5 T 665

polyester fabrics[ J]. Optical Materials, 2015, 42 72-
79.

[17] Liu G, Zhou L, Wu Y, et al. The fabrication of full
color P ( StMAA) photonic crystal structure on
polyester fabrics by vertical deposition self-assembly
[J]. Journal of Applied Polymer Science, 2015, 132
(13):4385-4393.

paper fabricated by inkjet printer and their application
in anticounterfeiting[ J]. Journal of Physical Chemistry
Letters,2017,8(13) :2835-2841.

[22] Bai L, Xie Z, Wang W, et al. Bio-inspired vapor-
responsive colloidal photonic crystal patterns by inkjet
printing[J]. Acs Nano,2014,8(11):11094-11100.

(23] B PR . Hefih i SR AR Rk 2 A 52 b g 0 [T ], 4k

(18] F 8 3 . okt , 2215 . S5 . Wi AR 4T O Mo st i & O 7 A Ak 2% 2HF5E 5 W, 2000,12(4) :370-374
M ])]. A T ,2017,38(5):211-215. [24] Hwayoung K, Jungho P, Hyunjung S. et al. Rapid
(190 BN . T & 46, LU . 5. 1TO/ Ag 6 T il Mk v 5 119 1
% BEBELT ). R % TR ,2015,23(6) : 1516-1522
[20] Wang J, Wang L, Song Y, et al. Patterned photonic

self-assembly of monodisperse colloidal spheres in an
ink-jet printed droplet[J]. Chemistry of Materials,
2004,16(22):4212-4215.

crystals fabricated by inkjet printing[J]. Journal of [25] And J P, Moon J. Control of colloidal particle deposit

Materials Chemistry C,2013,1(38):6048-6058. patterns within picoliter droplets ejected by ink-jet

[21] Wu S, Liu B, Su X, et al. Structural color patterns on printing[ J]. Langmuir,2006,22(8):3506-3513.

The effect of wettability of substrates on structural

color of photonic crystals by inkjet printing
LIU Guojins JIANG Shaochen , ZHOU Jian, SHAO Jianzhong , ZHOU Lan
(Silk Institute, College of Materials and Textiles, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: The P(St-MAA) microsphere dispersion liquid was used as the ink to fabricate photonic
crystals with structural colors on the hard and smooth substrates with different wetting performance by
ink-jet printing. The influence of different wetting performance of substrates on inkjet printing effect was
investigated by observing the surface morphology of printed patterns and structural color effect. The
results showed that during the process of ink-jet printing, the substrates with different wetting
performance had an obvious effect on the structural colors. The diffusion rate of ink droplets on the
substrate with strong hydrophily (contact angle 40° and 52°) was fast, and spreading area was large. The
patterns obtained by inkjet printing with different concentration of ink presented irregular shapes, so it is
not suitable for being used as the substrate of inkjet printing. During inkjet printing on the substrate with
weak hydrophily (contact angle 81°) and general hydrophobicity (contact angle 102°), the diffusion rate of
ink droplets and spreading area were balanced. Through controlling ink concentration, round patterns with
bright structural color could be gained. So, it is suitable for being used as the substrate of inkjet printing.
During pining on the substrate with strong hydrophobicity (contact angle 123°), ink droplets were not easy
diffuse and spread so that microsphere self-assembly was disturbed. Structural color patterns of photonic
crystal gained by inkjet printing of different concentration had obvious defects. So, it is not suitable for
being used as the substrate of inkjet printing.

Key words: inkjet printing; photonic crystals; structural color; substrate; wettability
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