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Abstract: Using the method of ball milling dispersion, and the ITO slurry was prepared by the dispersion of
ITO stive in anhydrous ethanol system.After that, the ITO slurry was combined with the PVB resin, dispers-
ant of PVPK30 and isopropyl alcohol to prepate the ITO/PVB paint .At last, ITO/PVB glass was prepared by
filming on the matrix glass. By using the UV-visible spectrophotometer in the visible light transmittance of
the coating, UV and infrared light absorption rate was characterized, analysised and tested, scanning electron
microscope test overall morphology of the ITO/PVB glass coating, and the influence on properties of the ad-
dition of ITO slurry material, PVB resin, PVPK30 dispersing agent and isopropanol were also observed. The
results show that nano-ITO/PVB film is provided with high UV absorption rate, infrared reflectivity and visi-
ble light transmittance owing to its uniformly particle distribution. Therefore, it is provided with effects of
transparent, low-E and energy-saving. And it attains the best insulation effect when the volume of isopropanol
is 70ml, the ratio of PVPK30 / isopropanol is 11g/L, PVB / isopropanol equals 71g/L and the ratio of ITO
slurry / isopropanol is about 9%. The film transmittance of ITO/PVB film is from 90% to 98% when the
wave band is 380nm to 780nm, PVVPK30 / isopropyl is within 7g / L to 11g / L and the ratio of ITO slurry /
isopropano is from 6% to 12%. TheUV absorption rate is above 80% when the wave band is within 260nm to
380nm, PVVPK30 / isopropyl is about 9g / L and the ratio of ITO slurry / isopropano is about 9% to 11%. The
infrared reflectance rate of ITO/PVB film is about 76% to 77% when the wave band is within 780nm to
900nm, PVVPK30 / isopropyl is about 9g / L and the ratio of ITO slurry / isopropano is about 9% to 11%.
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B EARRBESHCEAT ITO MR LK TEAR 2 9 80h &4 1T0 24+, 5 PVB A5, PVPK30 4
B Fo 3 7 B S5 204 & 1TO/PVB A, FFAEIRIE AT LRI SI4F ITO/PVB 3135, A 9T Lok
KRR AT kg it . P RO R BTSN R RS R AT T RAES MR, Al a TR
145 (SEM) #t47 1TO/PVB IR B35 3% 69 T SAEAE AT, 34 5T 1T0 4+, PVB A5, PVPK30 535 Fo it
RBEF 6 B EXTRBE AR n . 45 R AW 4K ITO/PVB RIER 1TO BAz A 39 4 BA 8 ZH 69 K sP R
W, 4o R RS R Ao WkiE T &, B 1TO/PVB AN A 5 K484 5 seE A, SH7E 5% A BEZ 70ml.
PVPK30/5 %824 11g/L. PVB/fmABE4) Tlg/L. IT0 ¥4/ FRBEE2Y %Rk B AR5 AR, K&
380nm~ 780nm, PVPK30/%#BE/E Tg/L~11g/L , I1TO ¥4/ FABEL 6% ~ 12%8F ITO/PVB ik it & 45
90% ~ 98%: FEsk¥k 260nm~ 380nm , PVPK30/FmBE4Y % 9g/L B, ITO XAt/ BmBEZZy 9% ~ 11% %54 %
B E A 80% A b FEkKFE 780nm~ 900nm, PVPK30/FmBEZA 9g/L, 1TO XA/ FRmBELL 9% ~ 11%EF
ITO/PVB JE 414 B AT A 12 76%-T7%.

XH#i7: I[TO; PVB; B 414 Mg
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BFBERI— A, ez N A 20 4 90 AR
R E KAk B TR I o 3 PR A A S 38 o T8I
LA 2 B A R e, 7R 42 TR
PRIG o DR A2 0 21 2011 BE MR BN 1TO
(Indium Tin Oxide) A5 Eer R, HEEZ PR
T R 2R e, gk 1TO MR B 3 8 5
FEERLRE K 1TO By AR 73 UM 1TO JBL, SR il 25 B
R A 1TO R P R S B, B A
KR YEERLAE . WS s P T
P AR R ORI O kb TR 218045 Ak 2y
FEE 55 AT A2 AU - et i e el
PVB(Polyvinyl Butyral)Bf iR JC#E. TR JoHE ik
AR, B RAFRE e dagk k. b, il B
M 7K s T EAGIIE R, X TEHURIE LS A R
TRIORE S PERLE DS, np A e A BT A I RS
Bl DL 3% RS AA RO, i % — Rl Koz
RAHGRRL, R ILIRZE T BRI, TEA M GAI
RPN, 125 380 BEL R 21 4/ 2 1) B R FH RIS SC 58 A1 2 11
BifEs e, WF9LLE PVB MR In A 1ITO, WG AT
HEASE M HL ok M RESL Rt B ik ser ke, 0Tk
WEAKEAT I A A B EE L. HAr e T
ITO/PVB IRRHIBE IR A, AUREE PVB H (T
FEAl EIMANGKTO Kokl HIAIEARKERE, B
RIS B 1B WA T RETEREIY ITO/PVB IR i
WeaE, R EAT R T T sORHE)
2B AHE
2.11TO #HlavH&

FREXAK ITO #ik 5.09, ¥ 5h J/K ZlE 250ml,
N PVPK30 4 #GR 19 F1EE A 2509, HEREEHL
BRI 731 48h.

2.2 ITO/PVB ¥l B iR EM§ &

FEEEL T, Fn VU4 77 R BCR L
380 30min, #:@k 1200r/min, #1453 ITO/PVB kL,
RIS EHITHR IR . (1) PVB 4 4g; ITO
HRL5mL; PVPK30 4 0.6g; A4 4: 60 mL.
70 mL. 80 mL. 90mL, HIfFERILFE N IP-1, 1P-24 IP-3,
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IP-4. (2) PVB Jy 4g; ITO 8l 5mL; PVPK30 734
3 0.3g. 0.5g. 0.7g. 0.9g; SFABE 70mL, HIfFERE
FE&L IP-5. IP-6. IP-7. IP-8. (3) PVB %4l 4 29+
3g. 5¢. 6g; ITO kLA 5mL; PVPK30 24 0.6g;
PEE 70mL, HIFEARIBRE Sy IP-9. IP-10. IP-11. IP-12,
(4) PVB 2y 4g: ITO JEL350 2mL, 4mL. 6mL.
8mL; PVPK3 4 0.6g; J#ARE 70mL, Hlf5iRMEAE dh
IP-13. IP-14. IP-15. IP-16.

2.3 W 5 RAEF %

FH 1 o B SR R A, W B A 1
ITO/PVB VRIS BRI . H 723N 7] WL 7350k
FEVFIAR 1ITO/PVB 4 5 3 15 1) ] Wi ik %
UV-2550 2£4h-11 W 6 vHlR 1ITO/PVB ¥R ik g
FAMI R AN A TN LIS SO %5 S-4800 14 i
T RIEERT ITOPVB ¥ I3 B R [ TE S AT R AE 5>
Bre

3ERETHE
3.1 ITO/PVB &ERIME R IERE ST

XSS 16 BURE kAT B IR B 3y o A
A HI b aiAde s, ORFF=IRA 21°C, JGHRI )
Sh10min, 23 SINAS A Sl R B 2 RN T 3 Tk AR
LA IR AS PSR AR A ), AR IR I B B ()3 22
h 3.6°C, AN T2 A VR NS B 3508 45 o 0 0l P 2 3
KT 3.6°C, BEHI&FEM BAANFFLEE IR . @
k53 B NI AT AIAS [ S5 AF AR A ITOIPVB ¥R I ) K
P RER M .

311 RREEXN KRB MR

M ARREAEEE, 0L IP-1. IP-2, IP-3
FIP-4 e RRHATERE, WKl 1 PR,

ML AT, B ARG, EEERT
Beftiadh, (RIEREZE AR AR /N, 78 DU IRk %
IR, ERRHEC LG g I R e N B T0mL.

3.1.2 PVPK30/S A EZHY EL I3 34 R R i BE RO #20

FH B HIREAEE, K IP-5. 1P-6. IP-7.,
IP-8 FF i (MR H ke, Wikl 2 Fiow.
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Figure 1. The effects of the dosage of isopropano on the

heat-shielding performance of ITO/PVB film
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Figure 2.The effects of the ratio of PVPK30 to isopropano on the
heat-shielding performance of ITO/PVB film

[ 2. PVPK0/R 40 L IR A B A RO R

M 2 A5, Bt PVPK30/5: P4 B (1 A fr 4k,
W 25 3TN, BRGSO S . RO FE BB
Hh, R L PVB U, 43R PVPKS30 H A
i 1TO BORIAE ITO/PVB ¥k 15 Lk — 20 40 L, H A
T ITO/PVB R ERIRR A BE RT3 1
3.1.3 PVB/BRAEEEH LLHIX A ERFR AL RO M

FIF B BB E, 433 1P-9. IP-10. IP-11,
IP-12 FE&LBRAPERE, WK 3 B,

M 3 T[4, B PVBS: N ) E g (R,
W 2250 R BRI G TE e, PVBLR: TN I ) L £
71g/L WNIABIEAR, BRARURE L. K4 PVB W RN
R, SO FEEEN T REA 1TO HkLS PVB #4
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Figure 3.The effects of the ratio of PVB to isopropano on the
heat-shielding performance

of ITO/PVB film
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Figure 4.The effects of the ratio of ITO to isopropano on the
heat-shielding performance of ITO/PVB film
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M 4 mT5n, BEAE ITO FORH R N R I B g 18K, 3.2 ITO/PVB & BEEI A WL iE T R By 4347
AN FREITS LTF, 1TO SRRSFNIEY 9%INIL 35 1 pypK30 3 ITO/PVE HIEA MBI EH M
FIRAC, EPFEAL 1P-15, BRACRELE. KA 1ITO H FERL IP-5. IP-6. IP-2. IP-7. 1P-8 4RI} 45
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Figure 5.The effects of the dosage of PVVPK30 on the visible light transmissivity of ITO/PVB film
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Figure 6.The effects of the dosage of ITO slurry on the visible light transmissivity of ITO/PVB film
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DLGIE I R ILE 90%~98% 2 [H] k5, il 1TO Jkl
FlHAE d4ml~8ml, Bl ITO Kkl 5 NEEL Jy 6%~12%
IFREORIE ITO MURLIESEM, M friE 1TO/PVB
JELFRI I B, B 1TO JRRHH Sl 5 i 21 1TO ik
FIESHER, IS0 ITO/PVB i B
3.3 ITORRM ITOPVB REEE I LML ERE
i

FESh IP-13. IP-14. IP-2. IP-15. IP-16 43 Jil%}
ITO kLK 2ml. 4ml. 5ml. 6ml. 8ml, ZEA[H ITO
FRHG IR 1TO/PVB ¥R 48 A YR R 52
w7 fios.
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Figure 7.The effects of the dosage of ITO coating on the UV-light
absorptivity of ITO/PVB film

7 R E ITO EEMAER 1ITO/PVB RIS

M7 nTEn, FERRAEERAMEE B 260nm~320nm
T RILARLE 10%LL T, LAMGIBBCRAE 90%LL L.
{HZAE 320-380nm Ji [ Py 587 132 1k g0 i 4 K,
Wi HH I3 BE A SR W ISR B985  AHARE i IP-15
1 IP-16 3% R AE I EE 260nm~380nm 3471 20% LA
T, BEEHIL AR T Ik 80%LL L AHAHX I
SHEN IP-15 HE IP-16 B4 . [A] I3 B 1TO 32 BHE 6ml~
8ml, Bl 1ITO kN NBELT 9%~ 11%H 7] LUARAIEZE D
Bt 260nm~380nm 4G TE 80%LL |, {HF% )&
B AR RN AR [ AT LI HE 1TO 220Kk 6ml, B ITO
R N RELT 9%, K RNAE S IP-15. X Z&KIh 1TO &
SN R BN 2R, B 1TO ROk (3% 2 A R+
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SANCHIA, H ITO FUREIE 2 I AT E 5210 21 R0RL 1)
IMH DA TSR B S AN .

3.4 ITO/PVB &R SN ST B 547

3.4.1 8% PVPK30 3t ITO/PVB GRS L R 5T
Fap Ay
BESL IP-5, IP-6. IP-2, IP-7. IP-8 73 il 23 H
7 PVPK30 24 0.3g. 0.5g. 0.6g. 0.7g. 0.8g, HHA
[7] 43 5475 PVPK30 [ In A 2% ITO/PVB ¥R BT A1 S
SR, Wkl 8 FiuR.
40
39—-
38—-

37

36

35

Ttansmittance(%)

344

33

32+

31

T T T T T T T T T T T T T T T T T 1
740 760 780 800 820 840 860 880 900 920
Wavelength(nm)

Figure8.The effects of the dosage of PVPK30 on the infrared light
reflectivity of ITO/PVB film
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M 8 %N, FESHTELLAMEH B 780nm~900nm
T REEARLE 31%~38% IR, FELLAMEIEEL,
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FE &b 1P-5 Fl 1P-8 1AM I S 26 3505 e, b BH 43 HGRIH
1 0.39~0.8g JulH WD eii Z A H T ITO/PVB Ji
SR iy, AR BRI D IS n] RS 21 1TO ik
()53 H5, 2 1z WM R 3w v e 48 2w I I
%, i1 0.8g, B PVPK30/ 4 A ¥ 4 11g/L 1} ITO/PVB
JEELT A1 2 3 6 d -

3.42 ITI EI% ITO/PVB $EELAI R TR AR
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Figure9.The effects of the dosage of ITO slurry on the infrared
light reflectivity of ITO/PVB film
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TS REUT, AR 5 FE S 1P-15 B4 —2%, Uil ITO
HEH RS 6ml~8ml Ju[E N, B ITO KK 7 M EEL)
9% ~ 11% I 7] LL % 4E ITO/PVB JiE [z 5 F 4 4
76%-77%, {HZEA 25 R SR AMRISCR S S 800, LRk
A ) AT DL £ 1ITO B 6ml, B ITO JBH 5+ A BT
21 9%, BFRNFES IP-15. IXAEKh 1ITO 244k
S EELN Z, B 1TO J0kL 38 22 ARAE 2 B A5 0
IR/ ST T

3.5 ITO/PVB #RERNREHRST

W BB ST A, FEA IP-15 LRAPERE
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Figure10.The image of SEM of ITO/PVB film
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M 10 B4, K& IP-15 [# SEM E& i/
KON ITO kL, A, AR 1TO Bk & #4841
WML, 24N S RTAT WOeBE R 24 L T g
iE ITO/PVB ¥ M5 137 WHARFR S 1 e . A
IP-16 (1) SEM EUEH (1) 1TO Bk /A5 WA & 183454,
MITTRE—Z U] TR, IP-15 (LR & MEfE i dr

4 &g

KBRS HLBIE S 20 BL IR 510, IR 48h SKifil4
ITO Jkl. 7EULFRIRFEAE_ BRI T JEK L IEF g
KATO FkH 2% LA BRI RERUCR G ITO/PVB VR kHE
il & BE Ty, O AY R e R B T R e IR A
ITO/PVB VR RHEI S L ¥R i 2% 7 A0 5515 Re 3 14,
FER T S A B AR B T ITO/PVB. IS P o 44
PERE, RS-0 WA e EETE XA ]
DLGIE I 2 RN LT A O R AE AT T IR S b . (7]
N5 T SN 7. PVPK30 20 H571. PVB #iik.
ITO JEHAIMA GRS A RERIRE . AT 75 H
DL 4518 : 92K ITO/PVB ¥R 1TO Juki oA 445 H
BRI SR . Z0AM G S S A ] Wi
2, NI ITO/PVB VR AA 1 WA R E M, I
ESAEE 70mL. PVPK30/5F AR A 11g/L. PVB/5SF A
B2 71g/L. 1TO JRH 5 INIEL) 9% 1A £ fe A B L
Bs B PVPK30/ 5 B L 38K, R R b
FHitm; b PVBLIT NEERI LB K, W2 T
R0 JE FH =, PVBIR INBER LU 200k 71 g/l Bk 21 5
1%, BRI R AR T BEAS 1 TO JRH S B IR Eb 45 384 K,
2T MG ETF, 1TO SRR AREZ) 9%IN ik
PG, KRR L 7P B 380nm~780nm,
PVPK30/ 57 A REAE 7g/L~11g/L , ITO Rkl A EAE
6%~ 12%H ITO/PVB i il K 7E 90%~98%:; 7E I Bt
260nm~380nm , PVPK30/5F A EEZ N 9g/L if, ITO
KRN NEEL] 9%~ 11% /MR AE 80%LA I
7E % Bt 780nm~900nm, PVPK30/5: P 9g/L, 1TO
RN BEL) 9%~ 11%M] ITO/PVB LT 41t & i %
ZI{E 76%-77%.
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