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Synthesis and Aggregation Behavior of Acrylicpimaric
Acid Polyglycol Ester
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Abstract : Acrylpimaric acid was obtained with rosin and acrylic acid as raw materials and characterized by gas chromatography-
mass spectrometry technology( GC-MS). Acrylicpimaric acid polyglycol ester was synthesized by steglich esterification method
under mild conditions with acrylicpimaric acid and polyglycol ( PEG 2000 ) as monomers. Structure and properties of the
substance were studied by infrared, gel permeation chromatography (GPC), and thermogravimetric( TG ). The average-number
molecular weight of the substance was 4 700 with the polydispersity index of 1.2. The decomposition temperature of acrylicpimaric
acid and polyglycol ester was 308 —410 °C. The critical micelle concentration( CMC) of acrylicpimaric acid polyglycol ester in
water was 1 g/L by surface tension and steady-state fluorescence method. The aggregation behaviors of acrylicpimaric acid
polyglycol ester in water were investigated by rayleigh light scattering (RLS), dynamic light scattering (DLS) and scanning
electron microscopy (SEM) techniques. The results indicated that the stabilized micelle of 1 g/L acrylicpimaric acid polyglycol
ester aggregated as the temperature was higher than the aggragation temperature (74 °C) and the aggregation temperature
decreased from 74 °C to 65 C as the solution concentration increased from 1 g/L to 1.5 g/L. And as the temperature of
acrylicpimaric acid polyglycol ester solution increased from 25 °C to 85 °C, the average diameter of hydrate particle ( D, )
increased from 295 nm to 1 056 nm.
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PR , N2 5 THEE 230 °C L f#4% 3.5 h JGFEIEZE 170 °C 247, 8 23 5 R OV T 4 R , 153
115 g INIRIEAATRALS o K 100 g NS TRML S F A it/ O R C B (RFREL 85:15) IR AV A 45
i, A5 R I 2R B8 (AR EE 95:5) IR AV FIVER 3 WK B2 M itAE 50 °C 1Y EL25 T
FL2S TR 24 h 155 63 g BUTNMSTFFARRZE A

FREC3. 74 ¢ MYNHEHERATR LA S 3. 66 mg (1) 4-— H 2 B IE ( DMAP) i f#AE 30 mL 19 =& H ke,
INABSH AP 7E RS AL FAEIE 0 °C 4457 30 min JG A 5.75 g A 1-(3- LN 5L ) -3-2 Fkp —
W ER R ER (EDCL) R VAR R ARG G THRBI Z R 4 ho A 44 ¢ R O/, E /SR
50 °CF SN 48 h, RS P A 3K 5 30 min BOER B AR XS 20 Tl 3 000 BB BT 4 Je 1
Je B FEIBAPBEN 3 RIGHATK LB ENT 3 K, 7= i B 25 & AU T JR A 50 °C B % T
KRR Th 24 h, SITERNBIENIRE 2 ZBEEER 772K 32% RS EANE 1 iR,

HOOC HOOC

HOOC
COOH ppGa000
steglich
AR ZEEMFRARR TR
abietic acid pimaric acid acrylicpimaric acid

H,C _ _COOCH,CH,0—CH,CH,0CH,CH,0}-CH,CH,0H
COOCH,CH,0 — CH,CH,0-CH,CH,0}; CH,CH,0H

IR R £ — s R
acrylicpimaric acid polyglycol ester
E1 WHEMBEZ _ERNABKEE

Fig.1 Synthesis route of acrylicpimaric acid polyglycol ester
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1.3 Wik 5&RAE

1.3.1 GC-MS 247 K3 E Perkinelmer 237 Clarus 500 GC-MS 4347, (%A% Jy HP-5 I (3%
M, FEAVRRAE CBE  FHDDH SR IR L, AR EE 250 °C, MS #2 R EE 250 °C, EI LB
HLE 70 eV, B IR 230 °C, PUZFHEE 150 °C, 3RS, W N 1 mL/min, F2F FHE T4 43
(950 W03 200 °C, LA 5 °C/min O THIEEE R FF 5] 230 °C £ FF 1 min, M [A] 3 R TR F 240 °C {1 F
1 mm,?l‘ﬁlﬁlﬁﬁﬁ{ﬁiﬂ 250 «C ,{%:}‘% 8 min,

1.3.2 FT-IR 547 RAEETEE CH/REHE 2 7] Nicolet 1S10 {8 HLI AR 2T MG, KBr A 1%,
o5 A 400 ~ 4000 em ™',

1.3.3 #KkBEEEIH  RIEE Water A 7 WATER 1525 BERE 15 (5L, LLR A 20 WhREE,
DU I R i sh A %A 0.3 ml/min,
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15, LA 10 °C/min FHEHR M 25 CTFHEE] 700 °C,

1.3.5 k@R AR SR DEBHEFEEET BZY-2 4 [ sh3kimik 4%, i kil .

1.3.6 RAEZISH  SrBITEA ] 5 v B 00 T8 06 VA8 TR 3R &0 —BEIR K IR TR m A EE R AR, R
F[H Perkinelmer 28 A] LS55 96 YT, B & K 390 nm, K 5T ] 350 ~ 500 nm, B 4%
M 3.5 nm,

1.3.7 EHRAEBSSH SRAZOCIHOEETT, BEKERTERY 250 ~700 nm 480 2.5 nm, R,
1.3.8 A ABBSH RHKEED IR UL A FRA F] Zetasizer Nano ZS G4 K KL BE AL, ~F-
4 min, FCHl 1 g/L (TN RIEFARR SR £ BRI IRAE 25 185 C FllE
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10.75, 11.55 F112. 42 min Frxf I 99 RPN T SS) , T1O8 B BE R 16. 42 F118. 49 min AU W) 25
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Fig.2 Gas chromatograms
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&1 GC-MS H&ZFRHIERER

Table 1 List of compounds identified in rosin and acrylpimaric acid

{3 BRI} ]/ min &Y 2k AR 537 Bt JUNIYES
retention time compound name relative molecular weight matching degree
9.21 TFPATR pimaric acid 316 98%
10.20 RN palustric acid 316 96 %
10.75 SR dehydroabietic acid 316 95%
11.55 MAFR abietic acid 316 98%
12.42 FiPATR neoabieticacid 316 99%
16.42 NI FATR ([13L) acrylicpimaric acid ( meta-position ) 402 96%
18.49 DR ZNA ( X ) acrylicpimaric acid ( para-position ) 402 97 %
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ﬁtﬁ#ﬁ%*@%j—‘ﬁﬁﬂi%, S TR BE AE 308 ~ 410 °C LA, polyglycol ester(a) and acrylpimaric acid(b)
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Fig.4 GPC(a) and TG-DTG(b) of acrylpimaric acid polyglycol ester
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1 IR 4 BT VA B R CMC, BE ARSI I 1 2R — SR I K 373 nm ARS8 EE (15,5 ) FNERS
SRR A 384 nm ALBYTRIE (1, ) HE (T Tigy ) VE R EERIBAMERR RO E CMC™ | 1/ L, S5 BV
WO B/ N T S 6, B3k CMC I R A I T DR P 7K B DX, AR A P 1 6 25 1 T 3 i AR B X, 5
BN REAR , T L/ g, B VB SURIREAR , 5 R B — D AREMH, Ly / Ly, ST R FE Y S 7Y
R A 2 AN A T ST B 5 T B 3R 3l CMCH' R L S AT TR A TR R 2 T T
(18 2 TR 1K 3 i T R o VA 32 P B I TR AT, M VR B iV B B3R 1 o/ L NP HR B T — N i B R T
5K 13RI AR 47 mN/m, ARS8 N5 R R 3 T o )N AT o e AT s B R 7 ) TR e o A R 2R
L FEFR R E A 1 o/L, W RIZ T CMC, B AR AS 56T R ik — 25 B0 TN s T A iR
RO TR CMC Al . HEEr TG BORIE R T, T 7T A i3 s & A4 1 A2 ki
8 L/ L fHIERY o Ly / L, BEP TR FATR 5 £ TR /K 5 W o R 32 2 AR TN 6 iz, AR 41 S ik
WL/ Ly W 2 ASBEAIT 4500 00 5 107 B T S MR B Al CMC B B L/ g MR 2 AN EEAT A
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Fig.5 Surface tension plots of Fg.6 Plots of I,,,/I,, versus concentration of
acrylpimaric acid polyglycol ester acrylpimaric acid polyglycol ester solution
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Pasternack 57 [R5 45 SR F W], 18 A AR — s I, OO A 8 8 Bk T B (AR D 194 RS
TR B I AR AN SRR B PR AR PR BT o8 B8 7V W SR A e P R ORI, T B e i 2R
SEOR RS BB N . 55— D7 T, >4 e 9 DI IS 5 Ul 53 e, 0 SR A R g RSB/ NS0 PR, 7T AR 4 3
RO T I PR 54 P A ek A o M ) R AR AR RO A8 A, 8T AT LA TR R AE > THE RO IR B AT, — 28
AKIEE R A U AE AR IR N S5 W TR B (B A R AR R LA B R YR AN T K
1 o/ LN IEAATR SR £ Wi /I A RO UM A& 7 Bz o i 7 DA SRAR IR L LT I, 38
PROC BT o AN, 43t B T o 300 SR A UL B2 Nl S R O S S it 88 I L2 ) B D T A958R, DG B SR B
FICR R A PR RBE LU , T 15 T IR 5 2 A3 e PO R A SR AR N TR FA TR R £ — W /K P L )
R R TBUPS 5iR B2 BT X5 IO B0 (A, ) 52 T 390 nm, i R A4 TIOR8 2 T DA SR A0 s ke 9 T SR AR AT
PR, RS TR AL IROC BRI 1A, T L 1 DU TR RA TR 3R £ — BRI IRAE A, =390 nm PAAL AL
S5¥ o R Bt B8 AR P, A AR T X 7 4 P S P R R SR AR . R 8 TR 1 AL S /L
NIRRT R £ " B BR K EIRAE A, =390 nm {4 AR A JE — AL BSOS 56 58 B iR B2 A9 A2 A, el P 8 ml A,
1 /L (T RN R IR 2, - BERR K TR A VA — 1 Lo ARG 4T 05 68 10 BORE S 74 °C, B R 008 T 1Y) SR 4
M o H—1 Ly, 72 74 CLLRHRFRRAEY , Z R34, I EEAR T RAEI L 74 C i, AR AR IR,
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JEEHR R B KA N A AR TR BE AT RIS K PEO FE2H i, 1 74 C I, TR 136K 19 PEO S B HUK AR
TP B BT 2L PEO SR BUBK | 2EK B BEBAZ R HiK , IR BERS E TR IR R, AT AR R R 15
1L Ly B4, 1.5 g/ L BIPRIRTRAAIR IR £ W8 /A I WA JBE R SR AR TELBE R 65 °C, iX L 5 T B
T TR PR I, JEE TR e SR 4 )l B2 AT, 3 PR DA B 5 e o FEE A 386 I ARORE - 5038 o, A i
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Fig.7 Resonance light scattering spectra of acrylpimaric acid Fig.8 Temperature dependence of intensity of

polyglycol ester solution recorded at different temperature acrylpimaric acid polyglycol ester solution

ARAEFOCA AL FEACRKAT K SR F R BAR (D, ) MoK G R TFH AR 06,1 o/ L NI
AR £ BRI IR K AR - B AR (D) £E 25 C IR 295 nm,, Ti7E 85 CHF,D, N 1 056 nm,
DA Ul WI7E 85 C I, D HE A, 33X =Pk 85 °C iR THZIR IR R 74 °C | 2K 85 B PEO it /K i
SRR RGBT BAR KR, 5 RO HUR S I R Z5HE RIR—E, S T B R N
VAR R £ —REBR/K R SEAT O 7 25 °C R AR AGAE S 3 r S R B 9 () P ERAR R 24 2
200 nm 2 X ARWEZR T AE 25 C R RRADNBORAREM, K 9(b) J&7E 85 CF AL B AYHE b F1 41 HL B2
B, 78 T HARKRZI1 000 nm 7245 B BARBRIRAYREIR 2 2R A REMR, X2 /N TR
JE 74 CI, NIREFFATR S £ — R BRAE/K IR 0T 2 AR E B SRR R, T s T SR AR IR 74 C I, il T

a.25 C; b.85 C
9 1g/L RHBMERZ BN SEM E
Fig.9 SEM images of 1 g/L acrylpimaric acid polyglycol ester solution
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SRR R 4 700, 250 HRECH 1.2, NI AR SR & —BEE 7 2 7E 308 ~ 410 CHE[IN

3.2 CRAZFRMK S AERSTOEEIE TP il PR vk B 45 52 B0 B i KIE N CMC B
1 g/L, AR ICHUR | S A GHCER R Fi G0 PY IR IR 2R & —BE R /K I W 0 R AR A T otk AT T F
95, SRR IR /N T R 74 CHF, 1 g/ L BTN R 1A IR 3B 20 g /K I T ARS8 O i A7 A
(), S B TR 74 CHE B R . MBI IATR IR & IR /K W B i v FEFR 1 /L 350
1.5 g/L B, REERBEH 74 CREARE] 65 °C . AU 253 o YN FA TR R & I FR K%
WIIRE B 25 C T3] 85 C B KGR AP EAR (D, ) HH 295 nm HMF] 1 056 nm, 944 HL B BT
E— D UESE T DU FATR B £ — BER /KW A R AEAT B B IR R SR A AR 31 2 A R i B 4 aketR
IR,
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