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HTPB(LBH-3000, b Z 84k 22 BR 2 7, 120°C H a5 T4 2h) 5 U A WM (THE, [ 2 5 B 1k % 3K 7
AR L EZE) s B0 BHE B AR A BR S 7 AR) 5 28 (Bl & se kA AL R BR A AR THE) 5 TR
W ot S C LU BT R T AR AL R B A BR 2 F) S ARD 5 1 PEAR B B0k . PO R 57 vk R i (TBOA) . S R 2
B CEW/HMER (EOEOEA) (1,6-C [ N R AR (HDDA) . 3314 F 1 5 b T A R R L AR, Bl
ZEMBPRA 6 H R 1173 (B RARAF AR,

R PR P A H-NMR , 18 [ 75 & 55 2> 7 . Bruker Avance-400, CDCI, ) ; {8 B 25 6o 21 4h 6 3% Y
(FTIR. 78 [ 4 50 /A 7 . Bruker Tensor27., SALERN R F) 5 = RO AH BE Z 12 15 (3% (X (GPC. 36 [ IR f it
N, Waters 515,2414 78 22 85 W0 8% ) » DL R AR & 0 i e 3 + 5 AE i R An i, THE A 3 3 A, il 3 ok
1. 000mL/min, A i AR I 25 6L B2 R 40°C I i 26 R W i 8038 43 7 5 (Min) L I§{E 4 T & (Mp) fl 4y 7 &
A (PDD s & R AT (A UV Rk i & A R A AL D% 2W, 3 K78 Fl . 350nm ~ 450nm, F W {H .
365nm) 3 SOGHEE AN AT WL 43 501 2 i (b 5t 38 A 3l F A A% A FR 2 W), TU-1901) 5 B D147 S04 C E A L )
B A BRA A WAY-2W IR ZD s T Re i 1AL ORI = B4R, UTM5105, 2 |8 GB/T 7124-2008
AR L 3% 389 L AR 45 T AR 15 < 10mm? , W 3K 38 B Smm/min, WK RE 550 5 A 5 28 40 28 0 5 T 45 3 56 Bl
(ARZET R AR B4 A PR AL JK-UVR-1300) 5 €8 22 71 QR I = BE BHE A BR 23 7 . NR20XE) ; 8l &5 34
BLIR 53 7 A (DMA MR 8-4C ) 2 [ Br 52 5 4 BR A &), DMA/SDTAS861e, R5F 2528 5.0X5.0X 1. Omm’
(4R it o 1 Hz 4303 1 B DDA 2 AT I L K AR B DA 3°C /min A9 HUR A —100°C i 2 200°C)

1.2 SEIgdig

1.2.1 PBAM &M & 100mL = OH A 4. 0g £/ (0. 1moD) . 12. 8g JHEZE(0. 1mol) |
100mL E#H K THEF, EE ARG S T T8N 48h, N 58 Wi m 8 B E )2 2880 09 3% 0. SR 5 T 2
o B IR B 2 % PHRE O R A Y L ) R A 100mL = T i A 10g HTPB (32 38 3 &
0. 64mmol/g) .60mL E#E THF, ZEAS AP THFEEEE S, HAE S8 A 6. 6mmol AY I ib il % /Y
ZEPP VR B S 7R IR N RN 1h, SRJE A 0. 58g M R4 (6. 4mmol) , 4k 2L 7 2 I T KB 0. 5h, SR
gEHR R 3 € L IF 4 B TG K L BERUK A DUE 3 K .50°C Bas TR NS PBAM. =38 93%,

1.2.2 WGBTS REE 1 P ARy, m 50mL B EfR AR O AT &= 1) PBAM i i
R ABOA) VKR (EOEOEA) A B HL4R (HDDA) .5 % (w9651 &5 1173, 78 45°CHi Pk 2h, H25 i
Ja B RR 0 TAR IR DR AE

F1 BEEXFBAKHOBEFIRIT

Table 1 Formulation design of liquid optical clear adhesive

SIS G5 PBAM/ i M # B B4k / % (wo) IBOA/ % (wt) EOEOEA/ % (wt) HDDA/ % (wt)
Al 10 35 5
A2 50 ¢ 50 15 30 5
A3 20 25 5
Bl 10 25 5
B2 60 : 40 15 20 5
B3 20 15 5
C1 10 15 5
C2 70 : 30 15 10 5
C3 20 5 5

(PBAM : 5T 20 79 M5 R B8R R S04 5 16 P B SR A 45 IBOA . EOEOEA .HDDA)
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1.2.3 UV BECBERSI& B LIRS & A RSOe 7 BB A6 40 X 40mm” IE7EBLR b 7E w8 I
RIT T AT S AMDCE AL . BB EEES 30cm, [ ALIFE] 2 min, Hil#F — R 5L AEVR UV [E L.
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K1 & PBAM By & g2k, BB+ HTPB By B B 7E JoK o8 550 T 5 2880 B A i BE A,
TR ELA e 0 SN P S T DATE S 5 A B S A A R0 B9 25 11T 5 TN 0 T SR 4 R A TR A S 3 5
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Figure 1  Synthetic route of PBAM
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HTRHAMNE FRAE T EERERT 0 B R, A0, BT 0 78 BR TG R B A 10 s 2R A 1) 22 B8
7, HTPB #l PBAM (14034 4% 1543 %1 3500 5 3700, B 40 F 5 RS A 3800, 79 45 T8 TiE WU 1% 2 51 A 3]
REW I,
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/2 HTPB (a) #il PBAM (b) Yy GPC fh4k
Figure 2 GPC curves of HTPB (a) and PBAM (b)

& 3 J& HTPB (a) fil PBAM (b) ' H-NMR 3% & . ME h o] LLFE H, HTPB 5 58 3L A0 7% (9 W H
£ (—CH,—OH) FW I F15 5 I&TE 3. 66~3. 72ppm AL JL-F 58 2 K 7E 4. 1~4. 25ppm Ak 3 1 % 1
T PBAM 55 F A1 3 A9 FF 3£ (COO—CH, —) LW R F{5 5%, BL4h.7E 5. Sppm.6. 1ppm 6. 4ppm
IR IR AF 5 43 56 T PBAM Hr 5 i BE XU (CH, = CH—) AHEE 1 i ¥,

K 4 J& HTPB (a) f1 PBAM (b)) FTIR i& & . B W, 3312em " 408 T HTPB 1 i ¥ 3
(CH,—OH) M Wi JLF- 52 45 2 . Bb4h, 78 819cm ' .1731em ' Al 1194em ' Ab4M 5 B T 08 T
PBAM R 3 BUEHE (C — C) i B (C — O) FEE#E (C—O—C) B35 e i i

&l 5 & PBAM BG4k, PBAM 7E 400~ 800nm A] UL % X LT B A Wik, 3 B34 1 19 PBAM
037 WP AIE 0 S, 3 S TR 9 3 T R 4 5 i PBAM A & (0 FIBR B AL FI G 45 5. L B R
PIRW ORI & T 65 B PBAM,

2.2 UV EBEMLERM S EMAE
K B A U PBAM 556 B SR RO 51 & RN & 3450, A5 T T8 6 0F W 1l A8 628 W IR .
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Figure 3 'H-NMR spectra of HTPB (a) and PBAM (b)
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Figure 4 FTIR spectra of HTPB (a) and PBAM (b)
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Figure 5 Absorbance curve of PBAM
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Figure 6 Refractive index curves of UV-cured films
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Figure 7 Transmission curves of UV-cured films

2.3 UV EERmETEEE

R T it WA EE WIS UV AR R 1 28 P AR K R & i UV L T 28 S 2
A 3 95 L A I3 3R B Ry 50°C

F2JE UV BELBE AN I B G 22 R, LRI nE Z 1k 264h J5 , AR BREL L UV [E
IR 522 (AED<<1. 5. Z M GB/T 1766~1995 tpifrfh (0 22 5 SE R K, J8 T I AR, UL [F
FRTC L UV Ak R HL A 0 1 i 5% A0 2 2 AR R i

®2 UVEMLERENIEMEZUETHEESR

Table 2 The color change of UV-cured films after UV accelerated aging

Al A2 A3 Bl B2 B3 C1 C2 C3

AE(264h) 1.13 1. 17 1. 20 1. 25 1. 30 1.27 1. 36 1.39 1. 40

2.4 UV B R /9t 1R 14 88

B8 & UV b B iR R M 2 . M Gl ZR Frifi s i UV [ 10 I ) B 5 10 7 A8 TR BE o —
30°C , BEEA I & 9 UV BB EA U0 R A9 TR0 T 1 B8 L 302 PR O 3R T 0 AR AR e R B R L AT AR AR 3
I R FE Y Sl . X RS G 2= B WA B TAE SR FEVR A i .
2.5 UV BRI R

&9 J& UV [E Ak B RS 25 5 B 4 . T Ak 85 0% Rl 45 5 B2 B F PBAM. &5 st B 38 0 1717 328 W7 i /), 3K i
AR T e AR Mg 4l oS sl n g DA 45 01 T . 53 4h, 24 PBAM & & — & I, il & A 5
T IBOA & it 0938 0, B U5 B 52 20 W 3 gk 3. DR O, 3 ol 8 R B 0K 5 % R B IR %) L 48] mT LA A
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Figure 8 DMA curves of UV-cured film
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Figure 9 Lap shear strength curves of UV-cured films
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Synthesis of Liquid Optical Clear Adhesive Based on Polybutadiene Acrylate
Macromonomer and Properties of UV-cured Films Thereof

WU Su-pan, WANG Zheng, WANG Kai, LU Zai-jun”
(Key Laboratory for Special Functional Aggregated Materials of Ministry of Education s School of Chemistry
and Chemical Engineering » Shandong University , Jinan 250100, China)

Abstract: To solve the problems that the acrylate macromonomer is often colored during synthetic process and the UV-
cured film of liquid optical clear adhesive prepared therefrom is easy to turn yellow, a new synthetic route is reported in this
paper. A colorless and transparent polybutadiene acrylate macromonomer (PBAM) is synthesized in one-pot using
hydroxyl-terminated polybudiene ( HTPB), potassium naphthalene, and acryloyl chloride ( AC) as raw materials.
Subsequentially, liquid optical clear adhesive was prepared through blending PBAM, reactive diluent monomer, and
photoinitiator. Finally, a series of colorless and transparent films were prepared through UV-curing process. The structure
of PBAM was characterized by GPC, ' H-NMR, and FTIR. The optical properties, yellowing resistance, low temperature
resistance of UV-cured films were further studied. The results showed that a colorless and transparent PBAM was
successfully synthesized by the new route. The UV-cured films of liquid optical clear adhesive exhibited excellent optical
properties and yellowing resistance property. The transmittance of cured films was as high as 98%. After 264 hours of
accelerated aging exposure to ultraviolet radiation, the color difference (AE) was below 1.5. In addition, the cured film
also presented good low temperature resistance, and it’s glass transition temperature was as low as —30°C.

Key words: Liquid optical clear adhesive; Hydroxyl terminated polybutadiene; Polybutadiene acrylate; Yellowing resistance
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