F o8B 124
Vol. 68 No. 12

Bom Tk
CHINA RUBBER INDUSTRY

20214F12 H
Dec.2021 883

SEEAP S

HERRRFZFBUFEZRENERS
15 B B 7 1 BE B F= 7T

A w2123
ZF E X

7}&@1'2'3, F[iﬁﬂﬁ‘lélﬂ,}

(P ERABE S B AEWRE R S BRI, IR § 8 26610152, 9 &P RHBUR MR IRAFL IR % 5
2666003 3. P T ML FEARBETEBE w5 VEREAR B A B T RE R WS v /A2 Wy 0 o 2 (5 AL 5 T RE B R 5 v

WA H5  266600)

FAE  WFEAT i I 20 B AR TUR IR0 A5 2 A H B A A P VR 5 P e P, T 50 ke P A o 28 5 (A 2R i TR R X R
JES S AR BRI PR RE BB o 45 SR BT PR 0 3R D o (0300 R TR 2 ) o A AR A T 4R e B TR IR AR 5 PR RE
T S R AT S AL VR R 5 FHTSCHE A 5 38 DA 2o (0 R A T 2 i 1 A W i e P B JE A 358 11 i SRR JE A W e 2 K
R AT B i G R A P R 5 A5 3R SO S P A 58 Bl T 03 S ek R AROR SO S A B A 58 TR At T T AR MR IR v, AT LA

W e SN AR AAS o A HARAT T T P TH el 77 K SRR L RE T SE BURS AT 25 (EL AL A o
SRR AT 5 AR 5 AR 5 A 5 AV TR 5 A AGUE 5 A Wy AR I Bl )

i E 425 :TQ330.3877;TQ332. 1
XHERARERD: A

K AR (NR) S 75 L (1% 5% w4 9% R Tk
JEAT R, TR BB R A BREE — RNRTRE L, HA
AN E20%, H 280 P NRIN THE AR 5, B
TR RAE , RSB T R A A R =
201948 H , it 205 AR fE I BT 17, B N ZRNR
T I8, B PINRAS b I BT 09 H g, ik 7% 7=l
TH9, e, 32 71 PENR A 5 58 B NRAE S <
WEF7 I, SR A 7l & i 1) T AT 55

)i, 6 RO R [, FEFFAR = B i 914t
il AT AR T 1 v R AR, X 8 0 01 3 0K
ST IH S AERE e | S TRk I T “Bge v F 7
SCH R, P $ R I RS AR B 21 4 )k}
O FNRIFAR TH 7= NR G i 5, BE AT LR 3%
NR X MK A, ST AR AR RS AT 16 e (AL A1
PRACH R BE . “FEFFIERME A R B R R AR AR

XEHS:1000-890X (2021) 12-0883-07
DOI:10.12136/j.issn. 1000-890X. 2021. 12. 0883

OSIDFF A FARIREG
FEBEEER)

JBETT S5 T SR Pk R e e 5 H 7
(2019) ™, HL“Hi B RIRARITT & 5 0 H " L ELHIA
CARIAT A “ DU " = R R4 AR ) P

el A A BIF 58 B A Al R R A 5 3R T
NREHFFE ), AR RS 2, TALAR TR 1Y
—E AR YRR B R R BROA I R MR AL AR R A
1 9 Tl B R, HG D A 5 R B R A O
Ak, SRR R E . S, Rk
il 85 AR A T 2 SNR I 45 & RAF, A0 1A
JiZR /NRE G A RE A RE B L i o 8 A0 ) 7 2 4
1o R OR A J5T 2R i A A A5 v, 8 R ol A R
WA BRI

B 21 4 M AAR AR FR P R BE T BAR 2 b
A1) 2 A e 6 44 K T 44 3 1 R AR 5 A T
T X G i) ity B4 e it A A A, 73X 5 T H AE

BELWHE: MK ARPHAELSTBIH (31870568,31700509) ; INZRA F AR AAS 75 4 3L & % Bhoil H (ZR20191Q10) 5 P [ B 22 e 5 £ 4= 1)
BEVR 5 3 BEAE IS TR R 26 150 H (QIBEBT SHZX 201903) ;75 &% 31 04 1l 72 b B AR 7% g % 100 56 45 W5 Bh 351 H (LXCG2019000065)
BB 25 (1980—) , I3 INAR T A, b ERL = Be i 15 A W RE VR 5 i R O 5 Fr s R o 6%, 11, 35 IR T 2 4k i i ek A1) F 2% i A

E-mail:libin@qibebt. ac. cn

SIFAZRSL 251, NI, PRIRIE . BOPEA T 3R SR (0 (L2 W R TR R R AR IS 5 4% ke By 700 P8 i 9 B [T AR Tl , 2021, 68 (12) : 883-889.

Citation: LI Bin, LIU Chao, CHEN Junfeng. Improvement of properties of rubber compounds and rubber additives by green chemical wet mixing of

modified lignin[J]. China Rubber Industry,2021,68 (12) : 883-889.



884 B Tk

202 14F 55684

FETFLRTEI . 3 UL A K K 2T 2 AR A
I L R T A ST B URR AL Tl 1

AN, e A% e I 3R 8 0 I ARG B 1A 2R v
LSRRI ATl 7 B e g — RO RS, g ™
U0 5 e A SEORL B 39 A0 2 BOE BRI o 1 Tk IR
HA IR DU AT 5 45 24— (9 SV 6] ], B2 55 I 3%
F P2, 545 95 3h 7, i EL T ke 35 YR R T 00 08
RS ARTG Y o [ Y ANIFFE LR R G X% AR
FORERFFE 0 (0 EE SE I AR AR £, B
TELR (KA AR 22 rfoxl [ 7 NR AT S BRI T iy
S TFATE IR 2 — A R 5 A ) [ T

A TAEARSFF CRLAE £ R FE AT B oK AT
a) Sy JEAERE, SR P I T 24 B AR 2, SR
LRI T 7 B0 A B 26 BEA T AR Al A 2P i, B
B A R 2 GNREF T4 AL IR LR
B, il 4 D HE N 09 A AR 5 9 P ek P A IR 2 %
140 B 790 HE AT A A0 1 35 T o P, T A BINR A R
3R HEFFNR ST RIS A M AR AL T R

1 KIE
1.1 BERRENGE

R R R TR 2 )5 (RS FF ARBF AR 45)
YRRRER R B 22—, TR KR & T
/D 32 SN AR I T A A R I AT Y
R JBT 2% 2 PR AR T e 485 ) B 0 3 o Tk e R e — e
G A B — L m e A
Wy, I3 v BEAF 8 25 TR o8 225 0 1) A A M 350 4
MAFAEFR I GRS 43 o BT LA, o S 5 ok vk g
AT P, TR EF R AR S
NR® S AR AE

PR TR il A 20 E

WENFIR, 15 R (B2 FRFSHF
KOS FFAE) WA BR 2%, AR5 I A R (R FIA +

BFIA+B AR [ [a]
A A [
oL [ e [ e * 1
{HEEIA Y - . |
Eing el p Jﬁ% 3

,,,,,,,,,,,,,

Bl MEARENFHETZ

Fig.1 Preparation process of modified lignin
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Fig.2 Green chemical wet mixing process of modified lignin and NR
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Tab. 1 Molar ratios of linked bonds of lignin
molecules before and after modification

ENDE S B-0-4' B-p’ B-1' S/G
O T 80. 4% 10.1% 8.4% 0.14
etk s 85.6% 7.5% 6.4% 0.08
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Tab.2 Physical and chemical properties of bio-rubber
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Tab.3 Molecular weights and its distributions of bio-rubbers
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Tab.4 Properties of steel adhesive compound using bio-rubber
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Tab.5 Properties of tread using bio—rubber

F6 FAEWMER BRI EA R

Tab.6 Properties of tread with bio—based carbon black masterbatch
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Tab.7 Properties of mine tire tread with bio—based silica masterbatch
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Tab.8 Properties of steel adhesive compound with bio—based
carbon nanotubes masterbatch
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Fig.3 SEM photos of zinc oxide before and after
modification by lignin
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Tab.9 Properties of steel adhesive compound with cobalt
decanoate modified by lignin
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Improvement of Properties of Rubber Compounds and Rubber Additives by
Green Chemical Wet Mixing of Modified Lignin
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LI Bin ,LIU Chao ,CHEN Junfeng
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New Materials Co. ,Ltd,Qingdao 266600, China;3. Industrial Technology Research Institute of Laixi,Qingdao 266600, China)

Abstract: The lignin separated from straw was further modified by methylation and compatibility, and then
the effect of green chemical wet mixing of the modified lignin on the properties of rubber compounds and rubber
additives was investigated. The results showed that the adhesion property , wear resistance and aging resistance of
the tire compound based on the bio-rubber prepared by green chemical wet mixing process with the addition of
the modified lignin were improved. The properties of tire compounds were improved using the bio-based carbon
black masterbatch, bio-based silica masterbatch and bio-based carbon nanotube masterbatch, respectively, which
were prepared by the green chemical wet mixing process with the modified lignin. Lingin modified zinc oxide and
cobalt decanoate could replace unmodified zinc oxide and cobalt decanoate in tire compounds in the same amount,
respectively, leading to the reduction of the addition level of zinc oxide and cobalt decanoate, the improvement of
the quality and the decreasing of the cost of the tire compounds. This technology was beneficial to improving the
performance of domestic natural rubber and realizing the high—value utilization of straw.

Key words: straw; lignin; compatibility; modification; chemical wet mixing; bio-rubber; bio-based
rubber additive



