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Synthesis of 3-n-Butyl-6—(Methyl —-9-Decenoate —10yl)—4-Cyclohexene Diacid Dioctyl Ester and
Its Toughened Effect on PVC
LiKe', Chen Jie', Huang Jinrui', Nie Xiaoan' ?,
(1. Institute of Chemical Industy of Forestry Products ;. CAF, Nanjing 210042, China ;
2. Institute of New Technology of Forest, CAF, Beijing 100091, China)

Jiang Jianchun'"?

Abstract : By choosing tung oil‘which has abundant.conjugated triple bond as raw material, adopting a series of reactions,
such as transesterification, D—A‘reaction, the compound of 3-n-butyl-6—(methyl —9-decenoate —10yl)—4-cyclohexene diacid dioctyl
ester which has six-caned construction was-synthesized, and then it was used as plasticizer for PVC. The results show that the tung
oil has rich a-eleostearic acid and its methyl ester can react with dioctyl maleate, the optimum conditions are as follows : the ratio
of the amount of substance of tung oil methyl ester and dioctyl maleate is 1 : 1, the reaction temperature is at 220°C, reaction time
is 5 h, the conversion rate reaches 97.4% ; the plasticizer has better flashing point and heating loss than DOP, and has plasticizing
effects on PVC, but not as good as DOP, so it’ s more suitable for being used as auxiliary plasticizer, and it can reduce the use of
non environmental protection plasticizer effectively.

Keywords : tung oil ; plasticizer ; Diels-Alder reaction ; PVC
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(1) A7 H IR A 2%

7E 500 mL = AR ATA 100 g i, FH
F70°C, iINA 27 ¢ PlES 1.0 ¢ KOH MIRATRIL,
LRI 90 min, 15 RS H TR S W B 51
Wl >0 B 532, _EJZED AR R (METO) 4H,
TZE R H AR B H R, K PEAR 3 ~ 41K,
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K A D-A B B fE T2 44, L METO
5 DOM ¥ i 0 i Eb (A) s W i (B) L S R B[]
(O) A ZE, R Lo(3)) MYIEAR LK, &R 5K Fi%
I 1.

(3) etk PVC B 4

PRI 50 g PVC,20 g METATM H1 2.5 g #fa
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RES 1 2 3
A 1:1.2 1:1 12:1
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M (R ) # ASTM D 1239-1998 5 ;
¥ & ¥ SN EN ISO 176-2005 1 5 , 3 M 7%
%
FrPEfERR GB /T 1040-2006 I 5E .
TG 5 ¥ IBETEFI R 35 ~ 500°C, FHE#H N
10°C / min,
2 H#HER5F
2.1 METO B2
28 GC-MS W , BT & Wi METO 11420 B K 7
W2,
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(IEC e M R EEZ Ry 25 wg/mL), Z LA 1a.

MK 1a 7] UL 1, METO 7£ 270 nm &b ) 3
TR A B — A R IE IS0, 3R B AT KA
R (S UW3R 2) SBUW, T D-A F= 1 I AL 1
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£3 D-ARMEXKEHERSHIESIF"

LR 4 B c AL/ %
1 1 1 1 58.66
2 1 2 2 79.19
3 1 3 3 96.88
4 2 1 2 66.72
5 2 2 3 85.68
6 2 3 1 85.03
7 3 1 3 72.36
8 3 2 1 96.08
9 3 3 2 106.38

K, 78.24 65.91 79.92
K, 79.14 86.98 84.1
K, 91.6 96.09 84.97
R 13.36 30.18 5.05

T 1) K NIRERAE § R T RYBIE; R W22

(AR AMRFIE IR A, 3X F B 4 METO i 1 )5 2 & AR AR
RN (RRESRE—ARE ), I LASE A Ml
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Bl MIE 2 AT LU, B (i T AT 25055 HEA T
METO [ METATM, =34 714310l 1359,429,
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Ji TG H W, AT A LSS S A BRI R A5, B
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JIT 6 10 77 1) JLPAS & A R R ) AR 3T, 52
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METATM 7E 16 min Rij #7409 5 i JF B g
W, AT AW METO 55 A 7™ T 43 R i)
T, 455 AT R W) R Co =TT — S —HITR,
Sy — L HIWT SR, % METO K HA = kAT
T LAy P, WE 3. W 3 AT LLE Y, METO 7
990 cm ' Ab H BT I I A U AR A I AU T
£ METATM H B 82 35 2K, iX i B METO (1) 2448
KT S N5 41, METATM 7£ 3006 cm'
AbRY =C—H fifi g s B i 5 METO A 2255, iX
SRR Ry RS 0 s oy feft e B AT 5 AR 1 . XS i,
BT METO 5 DOM k4T D-A ).

2.4 PEREMK
(1) METATM Hy#tk .

1350 429
10 12 14 16 18 14 16 18 20
I [8] / min I5Ff] / min
(a) (b)
817
12 14 16 18
fFIE] / min

(0)
a7 ; b—METO ; c—METATM
El'2 i, METO A2 METATM % (03 %]

(35 C—C—C—C

METATM

METO

3500 3000 2500 2000 1500 1000 500
WL/ em™!

&3 METO &A= Iiier sMg &

Xt & W H) METATM B9 % B2 B2 A L TN 0 in 34
AT T, IS H S S 55] DOP 1T X)L,
BRI 4.

%4 METATM MIEARMR
Wk W /(g-omL) BRI NS/ C I /%
DOP 0.985 0.02 207 0.20
METATM 0.980 0.04 220 0.17

M 4 FTLAF Y, METATM (1% 3 A0 HA0e &
5 DOP #1124, FR{E B R A 0.04 mg KOH /g, HIA A
IKENT 220°C, P UL T DOP, B i A FHTE
HIAF ™

(2)TG 73#7.

SRR B LR S T A AR A R 7 i A
FaE Mk, % METO, DOM, METATM A DOP #7T
TG FIfH 4R (DTG) 58T, 25 R LI 4.

B4 7T LAt BTG R METATM (1 TG
it £ B 2 A [W] 7 5B METO & DOM, 3 15 #
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JOR} (R B 55 AR T RO AR TG Tk 7T VR
il METATM )43 fif B 4G IR BE R 285.9 CL B = T
METO ) 227.1°C 5 DOM 1 235.6Cs 0] N =& 1)
DTG £k al LAFE Y, METATM ft i K51 2k iR
JEFE 362.5°C, i & T METO f9 275.1°C 5 DOM
Y 270 °C, X ¥t ] METATM 5 METO & DOM #H
LU R PR T B AL A ¥y 38 28 550 7 . % LG DOP 11y
TG HhZE, HAE 208.4 °CHF 4 BU s = 2k, i AIKF
METATM [¥J 285.9°C , ILAME 236°C 5 297.5°C 43
LT PR R BRI R R (B I (R T METATM
X 362.5°C, X Ui METATM A9 i #A Mk g
¥ DOP,

(3) M i 5 & E

% 5 4 DOP 5 METATM & PVC k¢ 7EA
[RIA R R A s P LA

%5 DOP 5 METATM B PVC HaHH 14 %
A5 K CBE LR Ak KRG B
DOP 0.04 0 0.27 5.89 1.04 0

METATM  0.16  0.098 1.68 16.7 7.14 2.98

M5 0] LIE ), Joig /& DOP it & METATM
IRZ e A0 R X R A
Pt R 398 9 590 %) Bl s B R M s A e, e R =t eh
W2, g PR R s PR T 850 RO R L 4R

IR SRR, B E X PVC B3 Ik VE i
B SRR 5 T AR R ) R EE R A, X U
HAE b BT S 4l 1 M 5 {HLEVAR T = DOP
() 4 8 R HB /> T METATM, H 78 2, B R ik v
B V%) 5 K ST 2, 3 U METATM
(AT il A T DOP. 4% & PE % B, DOP {&
# M 5.54%, METATM K &4 8.95%, METATM [#)
P24 PE%E DOP 2%, i L METATM 538 4 18 0 4l
B ¥ %) 5 DOP 2542 B fdi

(4) J1 g

2 6 4 DOP 5 METATM #& A [ L (54 F B
UePE PVC BRFE A BE U4,
F6 HMRBER

WU RifieR SRR R

DOP METATM

/% AW /% B /mm B /MPa N1 /N R /%
0 20 0.24 27.42 13831
0 40 0.19 15.11 4.10 192.35
40 0 0.26 2232 498 327.58
20 20 0.23 21.47 4.90 269.45

M 6 7] LI i, METATM f) 4 fin 42 % PVC
RUAER) S fiivni 55 K iy 240 4 3252 e A5, > 7S
i MCPVC it i 1Y 20% 344 i 2] 40% B, Fir {1 5%
M 27.42 MPa [% % 15.11 MPa, {H i Z4 {1 K 3R A
138.31% L F+ = 192.35% ; 5 DOP et PEi LA L,
AR BASA I, #9¥ METATM 5 DOP 4 it fifi Ji,
BT IR 50% B, 58 B S T R, T R
KM LT 269.45%, B B4 T METATM (13
IAVERE , HLA] ROR I DOP (4 ] & .

3 &g

Mg R 5 A w0 o— MR, HILHE XU T 2
T D-A KR, HBRTL G T 5 DOM 4 i METATM.,
i3 1E A2 S H A5 3 e T 25 0 : METO 5 DOM %)
BT Z B 1 1, OB B A 220°C, v (i)
5 h, OV EALERIK 97.4%, DL METATM Ay
FAFIHEYE PVC, X} PVC HA Uiy ¥ e ag, H
AR TN A Bk i A T DOP, H 45 1 FH 45
FrRAS K DOP, B 38 4R S il Bl 15 93 57) 5 DOP & i
i, ATAT ORI BN A (R 184 0500 e el FH £
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