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Synthesis and properties of acrypimaric acid glycerol ester polyoxylethylene ether
ZHOU Yong-hong', SHANG Shi-bin', SONG Zhan-gian', ZHOU Hong-jun*
(1.Institute of Chemical Industry of Forest Products, Chinese Academy of Foresiry, Nanjing 210042, China;

2.Yancheng Chengnan Organic Chemical Plant, Yancheng 224053, China)

Abstract: Acrypimaric acid glycerol ester polyoxylethylene ether (RGEO) , a kind of new nonionic surfactant, was synthe-

sized , and the reactions, which include partial esterification ol acrylpimaric acid with glycerol and the addition reaction of glyc-

erol ester with epoxy ethane, were studied. The suitable reaction conditions were oblained as follows: the molecular ratio of

acrypimaric acid lo glycerol for esterification was 1:3 and they react at 260 — 270°C for 5 h with 0.08% in catalyst ZnO’ s mass

ratio (based on the mass of acid) . The addition of ester with epoxy ethane is taken at 150°C with 0.7% — 0.8% of catalyst

KOH’ s mass ratio (based on mass of glycerol ester) . Surface physicochemical properties of the products were measured . The re-

lationship between surface physicochemical properties of the products and polymerization degree of epoxy ethane was studied.
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V0 VR 5 V8 s TR R H e I A B B R A, A R
220°C , IMAFEAL S ZnO, 18 18 I # 5 260°C , 45
TRLEE 260 ~270°C o S R A i v i Bl SRR ) 2 i L YR
YR . MIRME (UL KOH #1) /M T 10 mg/g B, 45
. fE 2 0.5 h(260 ~ 270°C, 533 ~ 666 Pa) .
WA OB, 15 Y M B BR H R (RG) , R 1E oy
(LA KOH 1) K 310 mg/go #RJG ¥ RG FlE B i L7
MAF TR ER N E g, WESHRESS, TR
TNEIEFE I F] 100°C , 4k S il B2 B K, B K 52
eJg, g 130 ~ 140°C 5 (R E 52 T HFEH A
LEE(EO) R, 1818 m 48 N T R 19 EO Ak, 4t
2 NIE S 0.2 ~0.3 MPa, iR AR I51E 150C, 45
W TR B B, 3R R 58 . B A 100°C
BE, X PR R AL B IR B A B R AR . R
IR EO &, & HAF EO BAFE(N) #1160
BRH Mg R A 2 M B (RGEO) , Hiff NV =5.10.15,
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IR SRR g R, YRR 0 TR,
T L= B IR, 56 W) 5 28 7= =, TR MR VL B DA

260 ~ 270°C K H o B Ak 2 b i ) A, B H T
TE NGt B i & AR 4 1 N B A ARG Il R
A= H B, TR R AR B SR, A H
KRR AETEAER N, B 3 FE 4 d, BEE &R
R, Y BRE T B, BER S, SRE/NT 10
mg/g J& , WS T AE K SR ], 7= ) R T T R
RIBHRLL S h A H .

320

300 -

280

260 [

B /mg-g

240 |,
L

2.5 3.0 3.5 4.0
AR A BE K L

Bl FORHE b xR B B

235 245 255 265 275
HHEIC

B2 RO xRN R R

3 4 5 6 7
i)/

B3 KRR xR R R

1 1 1

0 1

2 3 5
iRl /b

B4 BefeldBprgmms KT R
i 4 FE A8 BR AL 46 ZnO MgO . NaOH.,
H;BO; FE47THA 5 H it 64 & 43 B Ak 5L, o7 9 7%
843914 310,310,260.285 mg/g, iX H Y& Zn0 1
AL, & 5 R Zn0 B NER T ERY 0.08% 4 'H. .
g5 T DA P R I R S RSB Y T B
MR AL Zn0 B R R 0.08% , 18 5



2004 FE 11 B

BAXRIE WHBMNBR T HERE RN EE

.29.

HIhEEIR R 1:3,7F 260 ~ 270°C N LR B ] 45 ho

350
_ 300 3
5o
5o 2
£ 250
@ 1
BN 200

150 L L

2.5 35 4.5 5.5
mfal/h

AL T 0 1—0.05% ;2—0.08% 53—0.12%
S KA R

2.2 RGEO &R

FREA Y SHE LRI BN F R AR
AL, Tolk _E— % Jl KOH 2% NaOH. % J 4 Firfi
AR 4 A0 T M v A BR H I B (RG) 5 38 4 & %t 19
BN o BRI AAEAL T AN R, B 40T BBy
SR > AEAW ~ B > AR, HELE
FILE 6 (R 500 g), L5 H ¥ A KOH. EO A A%
HE S AR XRILE 7, #465] KOH &
(RBREOLL0.7% ~0.8% NH.

800

EOJR R /g
P =3
[} fo)
< =]
T T
[\*]

N

(=

(=]
T

1 2 3 4
BUS AR/ h
1—Na;2—Na0C,Hs ;3—KO0OH ;4—NaOH

B 6 AR xR R R

5

B
T

<
ﬁ 3
.E‘
X2
1 1 I
0.5 0.6 0.7 0.8
TSRO R/ %

1—N H} 10;2—N K 15
H7 RBAREENKEN#EENDY

E 8(HE A 500 @) KANAFWEE T EOMKES

BFIE A4 5 2, R34l S50 07 134 i e, e 2 B I T 1 2

L R AL EO N E R, H R SR A

R R 2 RS B, B IR, N IR E
L 150°CHH .

800

600

4001

EOJR R /g

200

0 i 2 ‘3 4
WA/ h

1—170°C ;2—150%C ;3—130C
Ke BEXNKEHEHE

B LA B AP 41 RGEO 4 AU B 36 B9 4% 1 2
KOH ML, A A EE =M 0.7% ~0.8%,
IR 150°C
23 FYRAYELFHEGKESHKREZREBEEAEN
EF3

1 FYUREWELFEE

B N gomE B Toy  REWJI &/ WMKHMKIE CMC/ B RAMEARE SLAkEE PO/ MIMkRsIY FP/ o 3kl CP/
B 1=
' RESE % mgrg! 107 2N-m™! 10~ *mol - .7 LSDP/ % s mm T

5 3.8 85 4.01 2.2 14.0 60 30 26

10 4.6 74 3.50 2.5 6.3 150 52 45

15 7.0 55 3.30 2.9 4.8 175 65 78

20 9.6 48 3.95 3.8 4.2 180 68 90

T QELALA O 15

B 1AL HE N s, = R R
TR, XA N K, AR A K T R
O A R R A SO IR A S TG, el TR
PR ENEE, R RE L EIRE K. M
E NI, Y RE R EAE TR, E N=15 5
Ve 2 B ARAE, AR Ja W T 5 6 L™ 0 1 I G oo

JE— R N BB, BB B AR E 10 B
B WAS B A BOER AR VOB mm u , RD 45 R 4y
B3RS N=10~ 15 5, b s % 55 & ™
Yy vl s RO IR S R VA0 B 5 A R
FLAC I BE N BG4 N it 15 6 AL
(FT#% 31 W)



2004 FE 11 B

XTI S-WEERE-1,10-BESHNEGW - 31 -

A (NMR) , # #] CDCly, TMS N #1, 200 MHz; 35 [
PE Spectrum One ZL.7} 6354 (IR) , KBr [E J i 4, ]
FE WAL 4 000 ~ 400 em ™ '; 3% F Finnigan 1.CQ 7
FEIEAL(MS) , %R CHCly, B SR, W A0 8 H
BE,APCI B TR (KRR EAERE), ERIRE
400°C , IE (1 25 78 A it
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1.3.1 5—#k—1,10-4% 3F F obk 09 &A%,

S—fFE-1, 10-4F9E 2 ki & ot STk (S 14 A,
FRE90.8% (LA 1,10-4BFEF Mkit) o 48 5 201.8 ~
202.3°C (SCHRIE A 201.5°C ),

UV (A, nm): 267.4, 238.0. 'HNMR (8 ):
7.770 ~7.874(m, 2H, 3, 8—phen —H) , 8.425 ~ 8.437
(q, 1H, 4 - phen -H),8.710 (s, 1H, 6 — phen -H),
9.020 ~9.070(q, 1H, 7-phen—H) ,9.339 ~ 9.384(m,
2H,2,9 - phen - H)o TR (P %, em ') : 1 620.10,
1508.19,1 448.14 (v¢_c),1 589.33,1 420.54 (ve_y) »
1519.68(vx—0, ve—csc—n)+ 1 348.49 (vyq ) ,904.32,
833.43,733.86 (8¢ y)o MS(m/z,%):226.1[(M +
1)*,100],228.5(63),181.3(3.5),65.3(7.0) .
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TEEA T W F Ve B IR E T AY 250 mL =
HEeA A 1.6 g Pd/C (Pd 78 HE 4L ] 7 R & 4
BN 5% ) HEALF] 12.0 mL 85% (i85 50 K & B
M 50.0 mL Z B, BT H0RE KB I B R R
RIEFE 72°CHE, ST BV BCAF 5.0 g S-FF2E-1,10-4F
IE B mk Y 2 B 100 mL - THN 2 R BAR R
KB ELT 10 h, FE SR RS 9 B m A
F60°C, BT UE, BB BOR. Bkl E L
KR4y CFE(LEERWO) ¥ 20, A o 2 [E 0, il
T, HOBEES &, B EAMIRE AR, 7% 89.2%
(BL 5-f5 5 -1, 10- 4B H4E & kit ), 45 &1 258.0 ~
258.7°C (SCHRE 77259.0 ~ 260.0C) .

UV ( A, nm): 324.8, 278.4, 252.4, 239.0,
"HNMR( ) :3.317 ~ 3.349( % ,2H,—NH, ), 6.958 (s,
1H,6—phen—H),7.479~7.693(m,2H,3,8—phen—H),
7.974 ~ 8.015(d, 1H,7—-phen—H),8.266 ~ 8.309(d,
1H,4—phen—H) ,8.941 ~9.218(rn,2H,2,9—phen—H)O
IR(em™'):3416.91, 3323.34 (vy_y), 1 638.83,
1505.89,1 455.65(ve—c),1595.03,1 428.97 (ve—y)»
1562.93 ( ve—cromn)s 1272.25 (v ), 885.38,
843.14,740.99(8¢c—n)o MS(m/z,%):196.6[ (M +
1)*,100],197.0(96),181.5(5),65.3(14) ,
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S EAEE D R [ I N R A A S
BN REBES, 72 40.0% (LIN R o

AHBEE AR RE R B CF A LS
THRE) SRR ER 250 mL = OB
L MA R BRE K 37.5 g, A 44.0 mL, 75
BERE, MBI R 2 he Z848, e ER A &
PR, FEUACEE 196.0 ~ 198.0°C A9 43 , 75 0 15 WK 1R
Il 33.0 mL, 77 % 91.6% (LK H ERIT). ¥
15.0 mL(0.2 mol) PN 4 B& F1 80.0 mL 7 il i 4 FH ik
FUMABH A T4 0 ] 5 38 # A9 250 mL = O BEIR
o RE R, VA IR R 60°C, IO 2 he T EZR
BN BER, R ot B R BRI
MR AU 7= 2 30.3% (LA BRI o
1.3.4 S5-A M B -1,10-4% 3 ¥ ok 69 & A,

¥ 0.98 g 5-ZHFH-1,10-4BFET M .5.0 mL =2
Jie R 25.0 mL PR A 30 26 5 T W U Sk T R R (R
WA E M 100 mL = FBIE A, /WA #E I B,
FEME 1.9 mL WHEBEE R 20.0 mL NEIE R, iR
TR 24 he WUERREWE, INZEEK ¥R IES
VB RS, FHE SN RTE pH{E R 7.0
A, IR AR K, ML A, =
M EEAE GBI AR , BE B R [ E AR, IR IR A
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