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BRIMNABARBEPNDPEERNMN EEZL - A28
MREEE (TPU), BROWKBETE (PVB). BRY)
(TIonomer) MBI - BERIFERLRY (EVA)
AE M, I (Surlyn) WEREEMBAIHRE
FH-XRSETRREYNE. SRTEMDERE
MR, HEBEFTRORNRBREMEBSHE T T X
MR SEENMEE. MENFIPEMEE. SHNE
IMRERDY, ONESETESTRIEIEANS
BERE, AtESHEXERBLEEARSESIE
BRI ZMA Y,

RIME (UV) BRIBHEDH—TSEEERT MK,
RIERKBARE, KRIMKT DA UVA (320~400 nm)
UVB (280~320 nm) ) UVC (100~280 nm) ="K
5. lEERDENWIR, MWIRKRBDOVRING H BTG
0, MENBNKRIBRIAEZTARNSDFHNTE
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B ERALRE T EBVEER 6,

AN (WCI6) AR, —KESKHE
(CsOH'H,0) AR, SIARZHWIBRE (PVP)
EARMF, REBHPESHKS PVP UENBEE
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SOMIRAS, K2S 1702, HFEIREY, ZEHMM
AT EREEF KH570, STARXHMRBKHER
NT K BIESER (CsWO), ERMEEH ; BEE
ZBs (C,H1,0,), & (WCl), —KESHKE
(CSOH-H,0), AN M, EEERTMEARNER
BERAT,
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F®1 IDMWEE / BEER/ RERCEBILRAARS
HRRS Surlyn1702/ {3  CsWO/{p C,,H,,0,/ {»

S—0 100 0 0

C—1 100 0.1 2

C-2 100 0.3 2

C-3 100 0.5 2

Cc—4 100 0.7 2

C-5 100 0.9 2

1.2 RIFERNE

B M e X T 8%, BPG-9070A, E£B — 1B
RENBERAT : WIRMF B IS KA, TSE-
30A/500—11-40, MRIKIFEHHSRMESERA
g OB AFITINENFLHFE, SISP-20x25,
BRREEBARABREELT ; BERNKRBARZT
N, Mix—60, BNREGEEBIRABREELT ; 8B
FRFITHIES, LQ-6, MZMLRMBERSBRAT;
X— By % BE 3& {Y, PANalyticalEmpyreanSeries, IR
ERBSNBARALEBRAT, SARREUN, TC3100,
BZERBFITRKERAT; BRI LI K18
Y ,IRAFFINITY-1S, BAKA S B2HEN.
1.3 #a&H&

B CsWO ¥ KBVAIS, BIRIRE 0.892 5 g &Y
WCI, ] 0.189 g ) CSOH-H,0, HFREX 1 g PVP, &
WEREBE 120 mL TKZEBD, ARBNRY TH
AR s min, FARESMHNERYREBTEIRG.
A 30 mL 8, B ERBRERLZE 250 mlBFIEY
AENORIERNEAND, BIERASXRE,
KREBREN 220 CRMNIVEA 17 he RNERG, B
LY, BN, %, BT, ABERHDESR PVP U4
BHIMK CsWO, H{SAH CsWO-PVP, EH 10 mL
EBFKE 90 mL TKZSBEBNABRKEHRD, FREX 0.5
g KHST0 DA ZRBRERP, DR THOBWHE2 &
. FREXS g PVP /G EY CsWO ¥R A ZKRR
PHBAE 30 min WA REMPDINRER ; R
SRETBEIN, KR, BT, BERHEH, FSA
CsWO—-PVP-KHS570,

DM AE / B8 B4 / RER ZERARKRIND
BIEHHIE. SRMBH CsWO XK FRIIRBRSS
NER BB RETBAERS 30 min, SRNDER
SRS A ERYES 20 min, KREWMATF
INBHFTHFEPFHEH, SXKEEREA : 120
°C, 140 °C, 160 °C, 180 °C, 180 °C, 180 °C, 180
T BMIRRA 50 r/min, G TIRGHFKIE K
A 160 CEFRMANDPEERESE | mm EEPH
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1.4 HMEEMNRS5SRRE

(1) XRD MU

A Cull, T 1F 8B f40mA, IR %BIEEF
1/4,1,8 ; $TEIAEA 10°~70°, HHIGEA 0.026,

(2) R — gMH — ELLINDHAKELT

EVDE9K IR AT K B A BB 30 min fig
EHE, FEANREA 10 mm W@ METNE, N
EEA 230~1 100 nm,

HEPDHRESERNBADKKLET, £RE
FHETHTWI, MWIRBEA 230~1 100 nm,

(3) BEMAINEEMI

RARKMNFRSRICIBBRARNIETE T IR 24
h, XARKBERZHITUE, WiEBEA 500~
4 000 cm ™',

(4) SRR

RPBERSBHEESSNERBR T —H, KER
BETHHRDPEERZRDIVGE, KA 500 g iA58
WPBEEMENED ; FRBERIZEA 1V, HEXRE
BIRA 1 s,

2 ZR5WiL
2.1 XRD &&9#

1A HS®RESERE (CsWO) KK Y
X 514478 (XRD) Bi%, BR 1 TN, 20523l
I F 23.4°, 27.2°, 27.5°, 33.7°, 36.6°, 44.3° &
49.1° FRVRIELTETIE, 195 Cso.2WOs FREFR K
(JCPDSNO.83-1334) DHEEMNE—H, BERWM
RUBTEIRBITEE, ROBTHISHFERA CsWO R
KIKI, BB, BEXMERAFINNB &K
EWERTYHE— LT, Z CsWO KT EFHE
NN RE4E5HE, HRBEINE. BRERERS, A
BE CsWO KR FHRIEESHRPRNAEE T TS
BB E N,
2.2 LIS

WE 2R, 934 CsWO, CsWO-PVP &
CsWO—-PVP-KH570 B 4] 9 ¥ 1B B, H D, 500~
1 000 cm™ ' SEEANFEMPWIEITRF CsWO B8P
W—O BEVBHBIRT). £ PVP M CsWO (CsWO—
PVP) HY ¥ P, 1 577 cm '\ 1 411 cm™ ' 1 350
em A 1277 em”' QMNBIVASAEIRUTIE, B F 4L PVP
BNXNNENENEMBES, BPVPRAHK 3 200~
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BBPVPERBEF CsWO KRB, EDFTPHMM
EA(WURE.S8)5S WO RARERERIIER,
S N—H BOIRDIMNENZ, HMSIRFIEESZK,
WF A KH570 3# — HREIB B CsWO 4K
$i, EXEDHIMIBEF Si—0—W BOVBIEIRIIE
(1087 cm™), 72924 cm ' MBI T R ERFIEIE,
EXEFREBERFASESERERTMNXRED. ES
SEEME, MERD PVP B RNIERE RS, X
JEPBRF _RIAMIEP, F@AETKIE/ =8
FHKBERDPHEET, B PVP BBERBHIKIER
RERZBEIB. EREIHAEA CsWO K FRIBI R
EEMIERRBERVGIREST BENSMIEE.
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BAERBEER. ME 3 PIUBH, ERIMNXIE (UV,
300~400 nm), =FFHXPYVBFREKF, KBEE
BERBHRINERMEE, HPRM CsWO RIMVE
FREENISE ;s MAETINHXEDP, BHEBRKIEN
K EAZBIRE, BEE 650 nm DEMERKRFB
B, BIARE, CsWO ERHIN N XIBES S EE
AL 70%, BAEMAIINRERTRSENKF, RBHI
THMRUNBETIERE s & PVP B1MBY CsWO—-PVP 53,
BAERR CsWO BATRME, BEBENEMIT NG
F#RAE7] s XBHBFABLEFEMARE D EMER VA
RRME (50 mL) &% CsWO, ARXBAH 250 mL
RNERRMERE LT K, ST RKMAEE
KUEPRZEERE, FERTIBX, #HiMEE CsWOo
B AE TR, MIABZER PVP @YD 5 RHHBEA
KRN RBITA, RMEERSRINMNL. B—
HBEBTF CsWO ABRBESERENSHHETK
ZBEPHEREER, EREOBRMERE ; 29
PVPREBH CsWO HRXBR TRARBTEZE
IFERE L HARBAREHTMIRESDAURNME. W
KH570 3# — S UM BVGUKBNIA R, HEHKRZEWT
%, XRBTIRKIEBEARDSH, 5 KH570
BIMESEBEPEMMBEY CsWO K BB F RN Z=
2, SIRFNBENERRE, H#MLNTERNEN
MEE,

uv VIS NIR

— CsWio
— CsWO-FVP
= CsWO—PVP-EKH3TD

T — T T T T T T T T T T T u T T T
30 400 5000 600 T00 8OO 900 ] OO0 1100

B3 CsWO MRBR SN - AT - S4B K R i
=

4 APBREIIZBAERHETIER, MBPT
MBEE, AUHEEHPEERAIBRS S KINEREEN,
RIMIBELLREEM 237.5 nm BB ZE 305 nm Ay, 8L
ROUMBD M AS RIVKE LR KRS T 67.5 nm ;
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T 305~500 nm XIFPFEF LR CsWO LIRS,
HEIBEAXRBETE. SBIPBHXHNRERERT:
—o®, REBRIEXR UVB XigHE— ENRIKAE
REITMRBRIEREEEMSN T HILRKNE
t: B—0E, BESHANEREIILINGERIK
fe7), HBESRINRKED, RIEESENRS,
MRIBRINERBRENBAIZR, B 5 APBREESN
BAEREL, MEBLPTIUBLRESE CsWO S8R
FRRBYRINS LA MR RIRBE DB SR VB BT DR AR
BERENEAER, HEBDBEBUE 2 Pk,
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5 rhiEREKRES - AT - LA SNBSS R 2%
®2 BRAGEASNDEIRBOELRLIE

ERES UV (380 nm) VIS (650 nm) IR (1 100 nm)
S—0 83.9% 87% 84.9%
c-1 65.3% 84.1% 76.7%
c-2 63.4% 80.8% 69.1%
C-3 40.9% 77.2% 53.5%
C—-4 31.3% 69.9% 47.6%
c-5 14.1% 60.5% 31.5%
2.4 PERBHRMERED T

NFPEERG, HRAMEEZZIAINER

054.

WEENSSRABEN, MR25B4, B5DPHEN
FJURBENSNEITAIMNIRNENERSHR,
X R KEPEEBIRE M AR F .

H6 APBENSARBTIRE, MBDPTUE
E, FEEDMRESD CsWo S8WIRS, HSRAK
EMTRER, IBEHFHEFIDIMNEBERIR, XX
FIH&H CsWO SARHNAEBTERNSARYTRM,
HMERE ST EEMRBANSHAL, L2 THEER
EESNERHMRESHBNEMAEEE, I CsWo S
22 0.9% 0y, SARHHRRKN 02794 W-m "K'
BZE 0.258 8 Wm "K', BELLEAT3%, KB
CsWO DM DR BS X BE 05 38 1Y 12 /ST 41 90 4% R IR
BETIRIZRERAME, KRB ESRARBRHE—
WiIRSHEHRRM AL,
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c—4
6 FEENSARBETEE

3 %

KABANEER T BB RAKMAFF RS
o, BYBRARFTEER IZ2H& TS/
BEER AERCEBESERANKINPEIR ; AR
RAES KRB XRD, ZI9M 618, RO - I -
AOVBENER, SRR HHREK .

(1) BA250 mL RNEBT ARMAERE, &8
8 PVP E53i@ I D 3 IRM B E A K MUNRBETA,
IMEERSRIBMHCIREETRREE RO KE
BEMHOMEE, BOBRINARE

) ZEATHENEEPBHEMBLE F R
Surlyn PEE, HRIMNMEELLREKM237.5 nm 51
£305 nm &, HERIIFERRERDANBIZER, BESEXN
K CsWO B RIEPIRS, SSENRIVEMAEDE
NiBIBR,o
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FRREEDABLLRTRIRB T 31.4%,

Preparation and performance study of modified cesium tungsten
bronze doped with salin resin as a heat-insulating and UV-resistant
intermediate film

Xiao Yi, Wang Xuanlun*
(Chongqing University of Technology, Chongging 400054, Chinal)

Abstract: In this study, polyvinyl pyrrolidone (PVP)-modified cesium tungsten bronze nanoparticles were
synthesized using the solvothermal method, and a composite heat-insulating and UV-blocking intermediate
film consisting of salin resin, cesium tungsten bronze, and ethyl cinnamate was prepared through melt
blending, exfrusion, and lamination processes. The effects of PVP on the opfical properties of cesium tungsten
bronze nanoparticles and the influence of the modified nanoparticles on the UV blocking, heat-insulating,
and light fransmittance properties of the infermediate film were systematically investigated. The results showed
that the dispersibility and near-infrared shielding ability of the modified cesium tungsten bronze nanoparticles
were significantly improved. With the increase in the doping amount of cesium fungsten bronze, the UV and
near-infrared absorption properties of the prepared composite intermediate film gradually enhanced, while
maintaining high visible light fransmittance.

Key words: cesium fungsten bronze; salin resin; thermal insulation; UV blocking; light fransmittance
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