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Properties of the Vinyl Chloride-Ethylene Copolymer, Ryuron-E

Okinori MURAKAMI
Osamu SHOJI
Akihiko SHIMIZU

Ryuron-E is a highly porous polymer resin prepared by the suspension copolymerization of vinyl chloride

and ethylene, It is characterized by very short gelation time, good processability, and excelent tensile

elongation properties at high temperatures, and has been commercialized in six grades on monopoly by

TOYO SODA Mig. Co. Ltd. Physical and mechanical properties of this copolymer are mainly determined

by the degree of polymerization., In the present paper, the properties and major uses of each grade of

Ryuron-E will be described in due order.
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Table 1 Plasticizer absorption and gelation characteristic of Ryoron E and PVC

_ ) Plasticizer*® .
Resin P abeonstion (%) scceptance e oo
E-430 430 13.5 = =
E-650 650 17.0 16.4 0.9
E-800 780 18.7 15.8 1.3
E-1050 1050 30.0 13.4 2.3
E-1300 1300 38.2 13.0 —
E-2800 2750 42.3 15.2 =
800BK 710 18.0 16.9 2.4
800BL 800 20.8 16.8 3.4
700D 1020 25.7 15.5 6.5
700E 1300 34.0 14.6 —

#1) ASTM D 3367-75
*2) Instrument; Planetary Mixer ‘
*3) Instrument; Rheocord torque rheometer with Rheomix 600 internal mixer

Table 2 Mechanical properties of Ryuron-E and PVC

. ) _ . o,
Pesin T en(skilg e/ Elt::;; gth gggégat;on at iénfl?:rl:tg{l . Elongation (%)

(%) °C) 90 100 110 120°C
E-650 5.95 175 61.0 600 410 280 185
E-800 6.05 175 64.2 700 440 310 195
E-1050 6.10 180 64.0 735 480 370 205
800BK 6.13 180 65.5 535 350 250 160
800BL 6.21 183 67.8 535 400 265 160
700D 6.21 181 68.8 540 420 300 175

Formulation; Resin 100, di-butyltin maleate 4.0, higher alcohol 0.5
Sheeting; Roll 170°C x5 min Press 190°C x 8 min
Test Method; JIS-K-6745
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Fig. 1-a SEM of a single and a cut Ryuron E particle
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Fig. 1-b SEM of a single and a cut Ryuron E particle
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Fig. 3 Plasticizer acceptance time versus degree
of polymerization
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Fig. 5 Flow curves of Ryuron-E and PVC

Resin; (a) E-430 (b) E-650 (c) E-800
(d) E-1050 (e) 800BK
(f) 800BL (g) 700D
(h) 10% VAc-VC Co-polymer
Formulation; Resin 100, di-butyltin maleate 4,0,
) higher alcohol 1.0
Instrument; KOKA type Flow Tester
Test condition; Pressure 150 kg/cm?
Imm¢ X 10 mmL nozzle
Rising temperature at constant
rate
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Table 3 Melt rheology of Ryuron E and PVC

Sample Gelation time |[Maximum torque| Steady torque féi?gé rature g:st degrada-

: (min) (kg-m) (kg-m) °C) time (min)
800BL (P : 800) 4.1 2.00 1.46 213 26.3
800BL/E-430=90,/10 0.7 2.24 1.40 211 26.9
800BL,/E-430=80,/20 0.45 2.25 1.26 209 28.1
800BL/E-430=70/30 0.35 2.14 1.18 207 31.8
E-430 0.20 1.37 0.53 198 61.4
E-650 0.45 2.14 1.06 206 34.6
E-800 0.6 2.32 1.40 210 26.7
800BL/DOP 3 PHR 2.3 1.95 1.38 209 35.3
800BL/DOP 6 PHR 1.1 1.93 1.22 206 41.7

Instrument; Rheocord torque rheometer with Rheomix 600 internal mixer
Formulation; Resin 100, Lead stabilizer 3,6, Calcium stearate 0, 4, Lubricant (PE) 0.2
Test condition; Mixer temperature 190°C, Rotor 80r. p. m., Charge 67¢g
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Fig. 8 Torque curves of Ryuron E and PVC
formulated for injection molding

Resin; (a) 800BL (P : 800) (b) E-430 (c) E-650
(d) E-800

Formulation; Resin 100, Lead stabilizer 3.6
Calcium stearate 0.4 Lubricant (PE) 0.2

Instrument; Rheocord torque rheometer with
Rheomix 600 internal mixer

Test condition; Mixer temperature 190°C, Rotor
80r. p. m., Charge 67g
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Fig- 9 Torque curves of 800BL/E-430 blends
formulated for injection molding
Resin; (a) 800BL (P : 800)
(b) 800BL/E-430=90,/10
(c) 800BL/E-430=80,20
(d) 800BL/E-430=70/30
Formulation; Resin 100, Lead stabilizer 3.6
Calcium stearate 0.4 Lubricant (PE) 0.2
Instrument; Rheocord torque rheometer with
Rheomix 600 internal mixer
Test condition; Mixer temperature 190°C, Rotor
80r. p. m,, Charge 67 ¢ :
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Table 4 Mechanical properties of Ryuron E/PVC blends
Tensile strength . Distance of flow
at yield Elongation from gate (cm) Heat needle
Sample indentation
No (kg/mm?) (%) at 175°C | at 185°C | temperature {°C)
A 800BL (P : 800) 5.46 49 26.0 35.0 80.9
B 800BL/E-430=90/10 5.38 22 30.0 39.5 80.2
C 800BL/E-430=280/20 5.32 35 34.5 44.5 ==
D 800BL/E-430=70/30 5.29 44 38.0 49.0 78.8
E E-430 5.09 103 77.0 95.0 72.1
F E-650 5.17 99 39.5 53.0 77.2
G 800BL/E-800="75/25 5.36 47 28.5 37.0 .
H 800BL/E-800=50/50 5.36 53 29.0 38.0 79.3
I 800BL/E-800=25/75 5.24 63 30.0 40.0 —
J E-800 5.17 81 31.0 41.5 77.0
K 800BL+DOP 3 PHR 5.59 13 32.5 43.5 72.8
L 800BL+DOP 6 PHR 5.38 6 39.5 52.5 63.9
Injection molding machine: IS-50A TOSHIBA MACHINE CO., LTD
Injection molding temperature: C, C, C, H °C) |
() 150 165 170 175 |
(B 160 175 180 185
Formulation: Lead stabilizer 3.6
Calcium stearate 0.4
Lubricant (PE) 0.2
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E/Ryuron 800BL blend ratio

(a) E-430 (b) E-650 (c) E-800
Formulation; Resin 100, Lead stabilizer
3.6, Calcium stearate 0.4, Lubricant
(PE) 0.2

Molding temperature;
Cy(180) H(185)°C

C1(160) C,(175)




=5 vy EREAY o — 7 VEOKHE o

Sy IeiEER R, —7, DOP A EHEmMLICHRTIE,
MR WL DI, BED ERARR bR S,

Fig- 11 1©V .. —= vE/PVC (P:800) 7 v v V5
D%, E-430 % 7 L v F LR Tk, WinE»
10wty TEMCETL, HmnECHEMEFc ERALT
WS AN R RS, ok, OB ST, E-430 OB
FiEEAY PVC (P:800) EkEiEn bbb &, ¥k,
PAGEEENKE W LR TAbDEE L bR
o B, chbORLEOFHMc>WT, BEATTH S,

Fig. 12 = PVC (P:800) icV oo—m YEX 7L v
FLAKOREMEC T THECOWT, AR F1E
W AVCTHER LickREvy 7”7, Y a—r vEWL, PVC
TR RFTH Y, Hic E-430 (XEHETH
o DX, BRIFRIREEMEEY RO Y = —» YEI,
BN E LSRN TREY £ LicWBar,
PVC iwflbo THERIhTW5, —JF, HBthcEh
TWADOT PVC oppTaaF & LT, 48 b Mkt
CIRUTC, BADEAT7 v FLARAShD 3D ER
b,

Fig. 13 ) o —w vE% PVC Iz 7 v v FLICHE
D, MEGABRECRKETEEYRT, Va2—rVYED
MBGT AR~ D P IBHNE L, EPTHS E-
430 & 50wt FLr v FLTYh, # 4°C ETTAET

1 1 1 171

[ — =

70

Heat needle indentation temperature (C)

| L L L B L

85 pop 6PHR

i L 1 ! 1 | L 1 1

'y

[
—
<
(=)

50
Ryuron E/800BL. (wt%)

Fig. 13 Heat needle indentation temperature
versus Ryuron E/Ryuron 800BL blend
ratio
(—O—) E-430 (—A—) E-650 (—[1—)
E-800

(67 )

Chb, —J, AWBHGMLICEETEL, YETHHE
NAXLBEbh, BENMCERTIROREFEEL
fB2%, chat) a—r YEDHRC I DETIETE %,

4. % & ®

E-PVCHhbbl a—u vED, MIERIV, ¥
BEFEDs B D45z o\ T, PVC & R 1TV, 2%
Bonic L, Tcbhb, HBE#E LT,

1) WFMNEAMETHY, THARNENKRE S, »

DRIHEN B, Licdis T, & A LEREL R,

2) MIMORBMENRIFTHD, MOKEGRHED X

5 TR ERAETEME DB T AR\
3) BEFOIEROEERRL, EERFIECEN
5o
mERBT B,

BbAva. s - B CHREAE FIOH
UA vz vEESGTHHEY - Tre v v HESHE
LALL T R—DREE TS L, BAENRA UL,
FAUErBECRH—ORMKETH S Z LHrMbR T
Bo Hib, 7.2%DECHEAEK L, 3.5% 7 rEV VIt
Bk, 2.5 %=F L vHEAKIR-BHRHE TDH
y, RO HEN DV LIE=T L VRS BV ET,
=F LY, 7rEV VRAESEROBRRERY X It
¥, o= v v EBEREYRR TS 2 L, Mbh
T\W%b,

—7, HBCRWTL, MMTEM b KRECRERD D
NERINWTED, chie=y FT55mMIEMEL
CTY o—u VEXHBEIEL DI, F—CvyovDd
MENER, DORELTWH I ENEETH D,

o), S, LY —RBa-¥F-cBEIhD LD
FBBED F B LT s U i B s

X, SHEOBMELT, E-PVC EEEOE(L
LxF L v EHEBDOHEARRI L - T, HisDOMER
NEEETH Y, 77 AFy 7 OBEMMMEL, SEkEEL
I ENMER TN B, s L vEaEREOARRZRST
BIFOMECTH BN, 22 VCRE-TotkiEw 5T
EN, SEOFETHA D,

X B

1) ERBE “BA T AHaE”, 51, 9 (1978).
2) TEERE, AMKEE, ENEA, KTE—; ‘B
FeE” 28, 320 (1971).



