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BN 4001/ min, JFER N, 2SI ETFE 100°C B IR A 0. 08g 51 & (1h N/ E ZWnse) , 54
JE L 4h, JRBLZE G AR SR BRI E . BRI AR 7 A5 R G W AR FR ) B e — B
8] 5 40 L b J2 05 W T 2R B e 40°C Bz R4S h TR 15 5] PDG 19 TR EE 5

OH CH
| i OH
s | H
5141 +c—c
—_— | m
DG PDG

1 B&EY PDG WA
Figure 1  Synthesis of polymers PDG

1.3 A5 R4

1.3.1 (Hp AR H L AhGiE (FTIR) i 25 E Perkin Elmer A9 Spectrum 65 ZLAM AL, F #5715 F .
4000~450cm ™',

1.3.2 #ERESH(TGA) TGA EiL bt H AR HQT-4 4 H sh il 2= #4753, N,
4 FHE S Z 10°C /min. R . IR ~600°C,

1.3.3 Z7FRIME FHEE Malvern A7 19 Model 270 =46 I #5 B EE 18 1% (6 3% (GPC) Ml 2 FE 5
Sy Fit B 15mg BRI T 3mL PO WG 1, 33 1mL/min, Ak 25°C

2 HREW#®

2.1 RNEBEEXESKRNRIME
5 DG BN 4g, W EFE] 4h, BEREBEE 400r/min, 51 & 7 AIBN S FHBESED 2% (wo),
P18 BN i B X6 Y8 B8 O B s, S G g SR g 1 MIE 2 Fios .

®1 FAEEET PDG KA
Table 1 The properties of PDG under different temperature

R/ C Algar /A g TG SR E
80 45.21 WA R LA 0 i S P4
85 65.73 WA SR LA S P 4
90 68. 49 WA SR A s Mg
95 70. 46 (RN RAR 2 RN ¥ 2
100 100. 41 WA B LA 3 3l P 4

VIR 32 = 0 0 5| R T A 5 R R R e K R SR e 5 2 R P L R T 35 B0 ) DG R R
PR ARAROR . S5E R 1M 2 09 Aryr /A sy (B 5 I WS 06 £ I8 D' J32 R0 XL 187 oA e ) W82 016 B8 LR AED) L T
VA Bl T T . PDG OUUSE A AR GF 35 B 2 7 el 2, Ul I 3R 5 S Iz f) 2R B R JE B 4 O, X2l
U T e B 5 R0 B 5 ) i AR o Pl e N R R B | A R BE S R R (A R A R
FRORBA . RN 80~95C W Ay /A gy (EARAR 7 8 D R LA (WA L 15 W1 2 AR, 51
S FRN o3 fifp R ARG B IR E) PN A B R D R T RO AT . SR 100°C L Ay /A s
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Figure 2 IR spectra at different reaction temperature of the PDG
a: 80°C; b:85C; ¢:90°C; d:95°C; e:100°C

{HikF) 100. 41, B AR RE L. AIBN B T H iR (40~100°C) 51 & F , 45 5 W 6 B ad &, &5 5] & 5
O3 R A R R P [ H S B R 0 PR RE L R R R L 51 R R R AR RS R
I B 100°C Ay H B il BE .
2.2 Sl&FIFEINREE RN

€ DG Wi Ag. BFEH BE 400r/min T, 51 & 7 & SRR S5 19 220 (wt) , 100°C R R 4h,
TIE 51 & 7R 2008 35 3R BN 52 ), 25 SR 3R 2 iR .

X 2

x2 AFRESEFT PDG HItERE
Table 2 The properties of PDG under different initiator

9[72)‘:“@% Mn Mw A1727/A1631 igﬁf%%&%&
AIBN 47721 102052 100. 41 NS AR S N kiR e i
BPO 34831 55752 25. 36 L NEEAR - G k) K e 3
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FE SR A RN 38 H R 51 & 500G 18 Ak & 8 Lo ik 0Ll o xR 2R 51 R A
AIBN Al 462551 %57 BPO X DG #55 W 9 52 M DAk 88 I N i) B 51 & 70, 3R 2 5 SR mT s,
FIA AIBN PE 5] &7 GEAF B AR A o /A sy (H 72 B8 43 F 8 4772110 L BPO R 51 %
FUF VA 7 /A o THAUHR 25. 36, =W I EE4 2 F o0 34831, /T LA AIBN fE A 51 745 2K PDG 4
T, 01 H . L AIBN k5] &5, PDG SV 9 A X & 2 81 B AK T LL BPO S5 &5 . 33X 3B 7 41 ] 2% 1
TLAIBN ARG L5125 DG 343 s i A OB AF . 5358, BPO HAr Sk . 5 il R & W &6
L ATBN W] L[] s 43 i 5 > L pl L 51 & 808 @&, A BA SRR T, HOR B 3 i T 0K i 57
H L N B AIBN ARSI K. il it 4 T B 0T LLE L A5 B PR PR B /NS ROk B
i, MERAE N HRZY PDG.

2.3 5|EFIAENEER NN

[HE DG BN Ag, PEFEE B 400r/min F,100°C F M 4h, 1851 & 7] AIBN F 4 % 5 5 52 i

M RZ I, 45 R 3k 3 frs

x3 AESNEZFNAET PDG HI1%&E
Table 3 The properties of PDG under different initiator dosage

IR/ Y% (wo) Ay /A g3 B I G SR E
1 42.36 RN Z N R Y a5
1.5 69. 61 WK S L0A5 0, T 3 M 4
2 100. 41 TR R LT AR (0 R B M 4
2.5 103. 06 WK S L0A5 6 B M g

HRAE 26 3 19 S 06 25 J T S0, B A ) 2 590 FH o B s SR A vt 22 51 R R Al e AR I B E SRR
P52 R R R (B N IR BB A R A AR . 2 AIBN Hi b 120 (wo) (1. 5% (wo) B,
Avror JA o MBI BRI 51 & 70 S IR, 51 & R0 20 T8 S w9 B b SR D L s T R RO 1S iR R
TR H R Z DG KB 5RO, BAREHEZEN . 48 AIBN i, A d 5 R 2% A
FIF DG KA RN, T A R A RO AR 4F . Y AIBN A SR SR 2 %0 (wo BT 2.5 %0 (wo
A /A vy B KA . BB &t 20, — 5, SN AR ZR b i [ el 3 B 4ok, 5 30kt 1 K
J PR ) B 2 1k S LA IR, SR F DG R A 5 — O 51 & i 2 2 S B3O A 51 kR E S 4
it BT RN AR R LR Ay /Ay I BARE . LA LR 290 (wo MR AIBN F
2.4 REBEXESRMNE M

2 DG 1Y BT hy g, BEFEHE 400r/min &, 51 & R H i SR S 19 220 (wo) , 100°C R BB » 3
WS I 7 (6] %o 259 3R s 07 () 5 W) 45 SR N3 4 TR .

x4 AEREKET PDG B tE&E
Table 4 The properties of PDG under different reaction time

S R i 15/ h Alzyr /A s TG SRS
2 54. 30 RN AR G R s
3 69. 86 TR 5 LTRS8O Bh M A
4 100. 41 WK S L0AR 0, I B M g
5 103. 68 AR B LA i S P 4

13 4 AT R AT IS ) 2h A1 3h BF S A3 EIAY A o /A ooy (BN U IR A B AN G L 51 2500 0 fif 7
AR SRR R R B 0 A R BONUE S R . A, SN e L AR R SRR i 2,
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AN s B TR B 3 2 X A T ) I R T SR R R L 3 2 A K R B DL BT LA R 2 A B R G
24 57 Ry Bif R I 5] 4h BF LA o /A e R 1000 41, BAEBORK. T HHRERGEAES| L K,
R B RRAES B A IR TR N AR R BTG D D TR A SR GE K R B TR A /A s [EEARR
A5, MBERE AR % 08, e $F Ah Ry fedd SRy ]
2.5 EXKE

FEF D AR B LA E DL A oy /A o (RS 48 bR 08 BN TR BE CAD | B B[] (B) 51 & 57 1
HOMER RN EZ AN HEERR AR R =W E =K L, 3D IERIRE i — 4 % 5K [ [
AR TR A BN R 5
2.5.1 HEKEE

x5 EXRBERSKFRIT

Table 5 Design of orthogonal experiment factors and levels

N
KT A JRERE/C B : i ] /b C:5l BRI/ % (wo
KT
1 80 3 L5
2 90 4 2
3 100 5 2.5

2.5.2 IERRHKEE R EWAITR 03 6 MIECIIREE R FR . ol 22 25 3L 0T A, 52 o i SR / GMA
it A 9y 449 5 B o7 1) =5 PR 2R S S I T BEE L Ak T S ATBN B JH 8, B R R R IR, i 1E A2 IR 15 F) DG
M AER G5 R ABCy AB LI ] (Y &y Ak, 230, 255 A IR0 REFE A1 2 % 18, # 5F DG 11
BAEREFM A AB,C, B 100°C R KB ] 4h, 51 & 5] AIBN Hl&E N AR S5 2% (wo . T i#E—
Ao B UE S A SN S5 A 0 AT RE PR i E R B AR SR A HEAT 3 P AT A s /A e THAPZH 100. 27
99.91.,99. 63, ¥J{EH K 99. 94, IR A4S FF A e W 51 .

x6 EXHBERSSW

Table 6 Results of the orthogonal experiment

LS A B C A rar /A sy
1 1 1 1 6.29
2 1 2 2 45. 21
3 1 3 3 47.85
4 2 1 2 47. 25
5 2 2 3 66. 03
6 2 3 1 39. 20
7 3 1 3 67. 04
8 3 2 1 69. 61
9 3 3 2 103. 68
k, 33.12 40. 19 38. 37
k, 50. 83 60. 28 65. 38
ky 80. 11 63.58 60. 31
R 46. 99 23.39 27.01

2.6 LIAMRIEDHT
E 3k DG 1 PDG RIZLAMNGTER . B DG I ZL AN E B AT %0, 3480em ' &b Ay #5356 41 455 417 20 W e 0
1727cm " Ab Ay T KL A0 45 3R Sh WIS s, 1634em ' Ak S iR ke XSU4HE W AT I8, 1600em ' &b Sk 48 BRI i g, LA

10. 14028/j. cnki. 1003-3726. 2020. 07. 004



+ 36 - = i T i 1 2020 4 7 H

LW LR R T DG MK . PDG R ZLAME B AT AT, 3480em ' A Y A 45 Bk S R DG 1)
AL SR AR R XN DG RAERG NG/ FE W AT 2R ETE, 1AM 1727em ' B
Pl 0 5 A 445 41 Sl W WS 0B D 1600 em ' 9 AR PR I W W AT AR DR BR L T 1634 em ' AR 1Y C = C MR WS04 080558 . 45 5
“2.2 WU T REBUE i —EH] DG BB T RA RN A K PDG,

3480 1600
DG 1727 v

PDG N

0 1634

Transmittance

T T g T T T g T v T v T v
4000 3500 3000 2500 2000 1500 1000 500
Wavenumber/cm_1

B3 DG M PDG BI£L5MEE
Figure 3 FTIR spectra of DG and PDG
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YIS TS, W B 11 B0 %0 B 43 R B8 Sl 239, 4°C , fix K2k T 3 R BE N 422 1°C o 28 1k 43 i iR B
454. 9°C R E R LNy 86. 3% X A& i Y R Y kA WT 2SIk . b, R E SY IR EE S 235.3°C L, R E
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Figure 4 TG curves of PDG
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Study on Homopolymerization of Ester Made of Dehydroabietic
Acid and Glycidyl Methacrylate

XU Jian-ben''*, ZHANG Ling-ling' , HE Chun-ling’, ZHENG Yan-fei'”*,
HUANG Ying-ying'*, NONG Ke-liang'*"
(1. College of Chemistry and Chemical Engineering s 2. Guangxi Colleges and Universities Key Laboratory
Breeding Base of Chemistry of Guangxi Southwest Plant Resourcess 3. College of Literature and Media .

Guangxi Normal University for Nationalities s Chongzuo 532200, China)

Abstract: Radical homopolymerization of DG in toluene solution was studied by using ester (DG) as raw material and
azodiisobutyronitrile (AIBN) as initiator. Single factor experiment and orthogonal test were conducted to study the impacts
of reaction temperature, reaction time, initiator type, and initiator dosage on the homopolymerization of DG. The structure
of homopolymer ( PDG) was characterized by Fourier transfer infrared spectroscopy (FT-IR), gel permeation
chromatography (GPC), and thermal gravimetric analysis (TG) technologies. The results showed that the optimum
conditions for the reaction were as following: reaction temperature of 110°C, stirring speed of 500r/min, AIBN of 2%
(based on monomer weight), and reaction time of 4h. Under these conditions, PDG with good thermal stability was
successfully prepared.

Key words: DG; Homopolymerization; Optimization
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