5551 % 4 3 ) IR B ¥5HK Vol. 51 No. 3
2019 4 5 J1 ADVANCED ENGINEERING SCIENCES May 2019
. 'f,k‘ '%f’. If_% ,L’—j ﬁﬂqlf& . DOI:10.15961/j.jsuese.201800850

78 5B N4006/N4010%% FL 18 ZB 550 B9 AfF 6l B2 L 7E SBSIA R b By N FH
x| @ EmE A B IBEELN OALT @ kEg RERLAEHT

QAR RN A BRA B, V55 2890 2253215 2,001 R4 @20 TATFERT 0 T4 8 TR [ 0 S22, U )11 D 610065)

7 F DL v 36— 1 P or STl Ry JRORE , S IR 2R 4R 2R A 2R, ORI T AR A HG/
T 5085—20164k T A7 b v A A5 15 185 98 50) 7 95 N4006 FIINA0 TOEE Atk i1, I & B 1 S 19 58 A 2 5 Tk FARa 2
P, 38 A HIVESBSZE A 24 A VB Mk S P A Yy SELFE 3 o 0 9 1 W o 9101 o S 78 () SBS TR 3 1y 4P B, Tiid #4k RE LA J
it M E AP RE, FRM T LT ERE S HT I SE T R IAR R 0 ZAEALEE , 45 R R I FTIm R 2R 1) F1 2 PERE R AT s
JE>10 MPa. Wi 2 < 3>900%, M EIE BB 5, A AL 1958 B 0L 7 #6>90%, 24 WA AL 15 B {4 /i
H>60% ., LA PR EURE 22 18 H LT /MBS AES 300, 1 72011 170 om ' FFEIE Y06, 587 A Wit I 39 4 e 1] 32
J R FR IS FING BTG RS o R LG 72 i SBSIRFE A 2T A 5 R AL iRE Y JE 22 31, R W HE S At S 2 1k

PEfiE.
KRR IR BEI s ARG A 5 2 e v s AR e bk
FE 5 #S:TQ334.3 XRRARERD:A N E4S:2096-3246(2019)03-0221-06

Development of Rubber Plasticizer Coastal N4006/N4010 and Applications in SBS/Oil Blends
LIU Yan", SHI Xiaotao®, QIAO Qi', WANG Haijun", LIU Jie', WANG Chu", LIN Jianrong', ZHANG Aimin®*, WU Jianxun®*

(1.China National Offshore Oil Corporation (Taizhou), Taizhou 225321, China;
2.State Key Lab. of Polymer Materials Eng., Polymer Research Inst., Sichuan Univ., Chengdu 610065, China)

Abstract: Using Suizhong 36—1 naphthenic crude oil as raw material, rubber plasticizer Coastal N4006 and N4010 base oil, conforming to the

standard of chemical industry standard (tentative), were developed through vacuum distillation process and high-pressure hydrogenation techno-

logy The heat and UV resistant mechanical performance of the Coastal N4006/N4010 oil extended SBS system were investigated, and its aging

mechanism was studied by FTIR analysis. The SBS/oil blends showed favorable mechanical properties with an over 10 MPa tensile strength and

an over 900% elongation at break, remained high tensile strength after thermo oxidative (over 90%) and UV aging for 24 h (over 60%). The FTIR

absorption peaks appeared around 3 300, 1 720 and 1 170 cm ! after UV irradiation, indicating that the main newly increased groups after aging

and degradation were carboxylic acid and aliphatic ester groups. The FTIR spectroscopy of samples after thermo-oxidative aging remained the

same with the unaged ones, which again proved the excellent thermal stability.

Key words: naphthenic oil; rubber plasticizer; UV stability; thermal stability
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Fig. 1 Productive technology and process of rubber plasticizer Coastal N4006/N4010
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Tab.1 Key parameters of Coastal rubber plasticizer N4006/N4010
. ; N4006 _ N4010 N——
EEE JAIE iz A
B3 FE/(mm”-s™)(100 C) 5~7 6.22 9~11 10.34 GB/T 2651998
P (FEIRT) >+26 +30 >+26 +29 GB/T 3555—1992
N ECTFH)C >185 194 >210 228 GB/T 3536—1983
5/ °C <18 -30 <15 24 GB/T 3535—2006
S HMFOE R (260 nm)/(L-g-em ') <0.20 0.012 <0.30 0.010 NB/SH/T 0415—2013
BT IR(PCAYE /% <3 0.2 <3 0.1 NB/SH/T 0838—2010
FHEBRA07 C, 22 h)(FEDE)% <4.0 1.3 <0.8 0.56 GB/T 7325—20115
AR EIE(FRIND) >+15 +28 >+15 +26 GB/T 34097—2017
Pz EEERIRT) >+20 +24 >+18 +22 GB/T 12581—2006
Cpl% <1 0 <1 0
BB HT /% >40 59 >40 58 SH/T 0725—2018
Cpl% st 41 & 42
1650 1351 (PAHg) 2 fll/(mg-kg ™) <10 Akt <10 EN oA SN/T 1877.3—20074 115
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Tab.2 Mechanical property of oil-extended SBS blends

HFe WE BifReR WIEME R4k BE SRR
W B% E/MPa KFE/%  JBEE/%  (FBA) (g(10 min) )

20 18.5 1125.1 103.1 81 1.6
N4006 40 16.9 1214.0 108.5 61 16.2
60 114 1258.6 112.7 55 36.4
20 18.2 11454 99.6 82 1.5
N4010 40 17.0 1228.7 102.0 58 14.3
60 16.3 1314.0 107.8 50 30.3
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Tab.3 Thermo oxidative ageing property of oil-extended
SBS blends
S i /oé.‘i/ EDA G %ﬁ%@{t WERE ITH Y

% B /MPa /% (HEA) %
20 16.6 978.6 83 2.5
N4006 40 15.7 1086.1 61 4.0
60 10.8 11679 53 4.5
20 17.0 1103.1 82 1.6
N4010 40 16.2 1190.4 60 2.8
60 15.8 1302.6 51 34
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Fig.2 Strength retention of oil-extended SBS blends after
thermo oxidative ageing
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Tab.4 Relationship between properties of N4006/SBS
blends and UV aging time
o HrAd 5 B /MPa WA 2 /% HEIRH
RN ) /h
20% 40% 60% 20% 40% 60%  20% 40% 60%
24 12.6 10.6 8.3 853.0945.0 10913 58 59 6.3
48 70 9.8 7.0 519.1 840.7 890.7 122 86 7.3
72 49 63 63 404.6 6584 798.0 149 89 11.0
96 46 50 45 3956611.2 6503 153 12.512.8
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Tab.5 Relationship between properties of N4010/SBS
blends and UV aging time
o frfdhRE/MPa WA /% G
e HRIN (8] /h
20% 40% 60% 20% 40%  60% 20% 40% 60%

24 10.9 13.7 12.4 852910557 11844 8.1 39 48

48 74 103 9.4 573.7 9957 10003 12.6 82 54
72 52 83 82 4472 8375 867.7 12.710.011.2
96 43 54 6.7 4274 6580 7769 16.011.9 13.3
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Fig. 4 Yellow index of oil-extended SBS blends after UV
aging
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