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Phenolic resin workshop with the world's Mv. Tang Diyuan officially assumed Listed as a public company on the Main
largest monomer capacity of 200,000 office as president of the group Board of the Shanghai Stock Exchange
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[ sQ GROUP]

Headquarted in Jinan, Shandong Province, China, SQ exports its products to more than 50 countries, besides domestic

market.

Overseas subsidiaries in Germany, Spain, Russia, India, Brazil and other countries can provide good service for local

markets. :‘.
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® The first batch of national-level "green factories”
® Top 500 patents of Chinese enterprises
® China's top 500 private manufacturing enterprises

® Shandong Province "Top Ten" industrial cluster leading enterprises
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Research institutes world leading

experts
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Biomass refinery Foundry materials
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Phenolic resin division

Founded in 1997 as a Sino-UK JV between Hepworth e e
I\/(I)ilrigraels gL]Chem?csa?s alr?gjinan Shgnvg]:ign é%vl?;; (SQ) ﬁ E 7% rﬁ l* m ‘b I ﬁ BE fl}a § ? "5 i‘c

IINAN SHENG QUAN HEPWORTH CHEMICAL CO.LTD SIGNING CEREMON
International standard process equipment / techniques q:% 1997 ]lNAN ,ﬁﬁ Aﬁ

European testing equipment & Procedures,
The largest industrial phenolic resin producer in China
Sales volume reached 400,000 MT in year of 2023.

Production capacity is 600,000 MT/Year.




XREHB Green plant

SQ GROUP Harmless RM, Clean production, Recycling waste, low carbon release
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SYSTEM CERTIFICATION :

»>1S0O 9001 »GJB9001B-2009
»>1SO 14001 »GB/T2333
»OHSAS 18001 »DIN6701
»SO/IEC 17025 »15022163
»T5S16949=IATF16949
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Phenolic resin for rubber industry
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RT1 series

Tackifying resin

RT4 series

Curing resin

RT2 series RiEseries

_ . _ Resorcinol
Reinforcing resin formaldehyde bonding
resin
RT5 series RT7 series
Functional resin Adhesive resin for tyre
fabrics

RT6 series Biological based functional auxiliaries
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Resin types

RT1 series: tackifying resin RT2 series: reinforcing resin

RT3 series: Resorcinol formaldehye bonding resin RT4 series: Curing resin RTS series: Functional RT7 series: Adhesive resin
resin for tread for tyre fabrics

_—“,
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Resin types applicable to all-steel Radial Tires

Bonding resin

R =
Steel Bel1t

¥ 22 |
Bead Wire

Tread Rubber

- Wear-resistant resin
H& ™ Biz ) )
Tear-resistant resin

P

SRS

Iinner Liner

Tackifying
resin

18 7T B
Bead Filler

Reinfocing resin

B& 1 B3z
Sidewall Rubber

& 8 3 AR

| Shoulder Rubber

B& 14~

Carcass

Tackifying
resin

Tackifying
resin

Bonding resin
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RT1 series

Tackifying resin
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W =7 L Py P 1RG4 T
P-Teroctyl Phenol Formaldehyde
Tackifying Resin

W RUT oy HR 1 R A i

P-Tert-butylphenol Formaldehyde
Tackifying Resin
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r=rd+ rp+ yh

m 74 Dispersion

m /» Polarity

m 7 Hydrogen

Areas of interfacial

Interface Diffusion Theory

Entrapped gasses

contact area theory




XR&E Feature of Tackifying Resin
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Low molecular weight compounds with high glass transition temperatyre (Tg)

CHj COOH
* * CH
CLHCL L o :
(@)

coumarone-indene Rosin

C5

5 A04 D
ORI R

CH3H4C CH;H,C CH,H,C CH;H;C CH,

HsC HsC HsC HsC CH
3
HaC cH, HsC o, HaC cH, HaC n

CH, — ]
alkylphenolic resin

HsC
Hay
HC Ny,

C9

terpene resin
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SQ GROUP Tackifying resin Comparasion

/ IR NR SBR BR CR NBR \

Rubber SP Value | T | T | T | T | T 1 T T T I T T T | T 1 T | |
7.6 7.8 80 8.2 84 8.6 8.8 90 9.2 9.4 9.6 9.8

r o

| a-pinene resin |

C5 |

Tackifying {
\

resins
| C9 |

| Alkyl phenolic resin & rosin and its derivatives |

\ e marone-indene Resin XInrin/




X REB chemical structure of Alkylphenol Resin
SQ GROUP

P-Teroctyl Phenol Formaldehyde P-Tert-butylphenol Formaldehyde Reinforcing Resin
Tackifying Resin Tackifying Resin
RT1101 RT1204 RT2101

] <



=R‘|= Eﬁ Main Applications of RT1 series resin
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Resincode  [Note  |Featues | Appliabletotyre parts
RT1101 & RT1101H General type of P-Teroctyl RT1101 has feature of Inner liner
Phenol Formaldehyde lower VOC, no resin odor
RT1102 Tackifying Resin (203) after usage. Sidewall
RT1105 RT1101 Tread
>10ppm,14pcz
RT1103 Super Tackifying Resin _ Shoulder
equivalent 1:
RT1104 >10ppm,45pcz
equivalent 2:
>50ppm,71pcz
RT1101S Cost-effective tackifying resin

Viscosity: RT1103,RT1104>RT1105>RT1101,RT1102,RT1101S




X RE Chemical structure
SQ GROUP

OH
CH;
& talygt CH3 CH3 + HC s catalyst
* 2\ = HZC CH3 + H3C \ CH3 CH, -
H,C CHs;
CH

CH3 CH3 CH,

3 Chy Phenol Diisobut
isobutene Diisobutene ‘ eno lisobutene P-Teroctyl Phenol Formaldehyde

Tackifying Resin

OH

2n+1 +

P-Teroctyl Phenol Formaldehyde Formaldehyde A|ky|phE!’10| formaldehyde resin

Tackifying Resin
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Feature of Tackifying Resin

Product

Free phenol

hermal
performance

iscosity

RT1102

RT1101

RT1103

RT1104

RT1101LP

90

98

112

129

96

1300+

1400+

2200+

3000+

2300+

< 4%

<2.9%

<1.7%

<1.5%

<0.5%

* Kk kK X

* 5k kX

* X %k

* kX

* & %k Sk ok

* kX

* Kk Xk

* X %k ok

* & %k ok k

* Kk ok
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SXELEEH] RT12 series resin

RT1204

RT1560
RT1205

RT1204S
RT1204H
RT1207

General type of
butylphenol
formaldehyde tackifying
resin (204)

Super tackifying Resin

Cost-effective tackifying
resin

Unmodified, general butyl
tackifying resin Inner liner

Sidewall

Alkylphenol Super

Tackifying Resins Tread

Shoulder
Modified General

Tackifyingfier Resins




X R EFA] chemical structure of Butylphenol Resin

SQ GROUP
OH
OH
CH;
= H2CI< Catalyst.
CH,3 Modifier
phenol isobutene P-Tert-butylphenol Formaldehyde
Tackifying Resin
T G
9 Catalyst '
2n+1 + 2nCH
Modlfler
P-Tert-butylphenol Formaldehyde Formaldehyde Alkylphenol formaldehyde resin

Tackifying Resin
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SQ GROUP

Appearance Brown yellow to brown Black color
Soft point, °C 135-145 135-150
Free phenol, % 1.15 1.04

Infrared similarity, % 100 95.81




E‘E,ﬁﬁ Application performance of RT1205

SQ GROUP
Mooney scorch Vulcanization performance
BLANK 3.98 19.87 0.97 1.32 2.08

BLANK 21.05 25.87

" KORESIN _| 20.4 = W 327 1524 1.02 1.35 2.12
RT1204S 21.53 24.53 RT1204S 3.19 15.13 1.03 1.37 2.15

RT1205 19.95 23.27 RT1205 3.28 14.91 1.02 1.36 2.12

Self-adhesive

3 days 18.19 52.756 49.058 52.507

18.031 51.905 51.772 51.882




EEE% Application performance of RT1205
SQ GROUP

Mechanical properties of vulcanized rubber(160°C*20min; 70°C*72h aging test)

ITEM BLANK m RT1204S RT1205

tensile strength/MPa 20.55 20.2 19.33 20.02
elongation at break/% CYA:Y 578.82 596.29 575.71
- o
100% stre‘ss at definite 504 1.49 1.41 1.56
elongation/MPa
- o
200% stre‘ss at definite 597 4.09 3.65 4.21
elongation/MPa
- o
300% stress at definite 11.43 832 7.41 8.31

elongation/MPa
SHAO A hardness 58.00 54.00 54.00 54.00

Change rate of aging

tensile strength % 21 el -0.85 -7.99




E:ﬁﬁ Application performance of RT1205
SQ GROUP

Thermal properties of vulcanized rubber(160°C*20min)

Heat generated at the bottom of the
compressed specimen’C

RT1204S

DMA(tan60°C)
RPA(tan52.109%)

RPA(tan84.149%) -

RPA(tan56.188%)

RT1205
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RT2 series

Reinforcing resin
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2. Reinforcing Resin

W ATy B R AN SR AN e

Straight phenol formaldehyde resin

wER kb R e
CNSL modified phenolic resin

W Z IR A SR A A

Tall oil modified phenolic resin



XREMA Crosslinking Reaction between Phenolic Resin and Curing Agent
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Reinforcing Resin

Resin code Appliable to tyre Appliable to rubber
parts products

RT2301
RT2303

RT2101

RT2103

RT2201

RT2202

RT2401

Straight phenolic resin

Tall oil modified resin

CNSL modified resin

CNSL modified resin

Self reacting reinforcing
resin

Simple components;
easy quality control

Long vulcanization time and
scorch time;
Good processing safety

High modulus;
The best reinforcing
performance

High modulus;
The best reinforcing
performance

No need of curing agent;
Environment friendly

All-steel & Half-

steel Shoe;

All-steel sealing strip;
sealing ring;

Half-steel otc

Powder resin with
HMT;

Applicable to
rubber products

Tyre & rubber
products
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XREMRB cNSL modified reinforcing resin

viscoelasticit o
Y1 tans (0°C)

DMA test
condition-

40°C—100°C tand (60°C)

tand (2.109%)

tand (4.149%)

tand (6.188%)

RPA2000

1 2 | 3
1 2 3
-39.28 -39.71 -39.32
0.1501 0.1423 0.1330
0.1802 0.1786 0.1606
0.392 0.379 0.332
0.442 0.445 0.405
0.449 0.463 0.428

Effect of reinforcing resin with different molecular weights on properties of compound




X RERF Influence of Different Reinforcing Resin Amounts on Bead Apex
SQ GROUP

Vulcanization characteristics

0 1 2 6 10
4.79 5.05 4.97 5.35 4.91
52.61 54.78 54.83 62.72 69.32
3.62 3.3 3.05 2.01 1.39
4.48 4.08 3.74 2.69 2.15
14.44 14.23 13.98 13.91 15.05
32.2 32.76 34.75 46.58 51.11




X BB £EHF] Influence of Different Reinforcing Resin addition on Bead Apex

SQ GROUP
74
72
70
68 -
66
64 -
E 4
= 62
o ]
= 604
L .
= 58-
56 7 Equation y=a+b%
T Weight No Weighting
54 - Residual Sum 144737
i of Squares
Pearson's r 0.99631
52 - Ad. R-Square 0.89017
- Value Standard Error
50 - Intercept 52.45762 0.44469
_ B Slope 1.68273 0.08374
48 l ' I ' T T T T T : T
0 2 4 6 8 10

RT2201 addition (mass parts)
Changes of MH with the increase of RT2201 addition
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RT3 series

Bonding Resins
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L1 S
Resorcinol

W AR By R EBNE
Resorcinol formaldehyde resins

WK 2 - 1a) 7 By B R e
Styrene-resorcinol formaldehyde resins

8] 22 — By / A< By F A I

Resorcinol/Phenol formaldehyde resins

Ath SO TR 2 — By / 2 By B A

Modified resorcinol/phenol formaldehyde resins




XREH How does bonding resin work?

SQ GROUP

A large number of three-dimensional networks can be formed by resin
and rubber at the vulcanization temperature. These networks are
distributed on the interface of the bonding layer and the rubber, which
leads to a dense and hard protective layer composed of resin and rubber.
This layer brings benefits including:

The branched sulfide bonding layer inserted into the rubber compound was
strengthened.

In the dynamic situation, physical property differences between the steel
wire and the rubber compound and the force received by the tire can be
conducted and transitioned.

Water vapor and other substances can be inhibited to penetrate the
bonding layer.

R 4 2
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SQ GROUP Bonding resin

Resincode ___________[Note ____________________|Applicabletotyre parts

RT3101 Styrene modified resorcinol resins Belt ply
RT3102
RT3103 Modified Phenol/resorcinol bonding resin Tyre carcass
RT3103A
. . Reinforcing layer

RT3104 Phenol formaldehyde bonding resin
RT3200 Unmodified resorcinol formaldehyde

bonding resin
RT3201 Alkyl phenol modified resorcinol bonding

resin
RT3301 M-cresol bonding resin

I D T B



XRE&E Bonding resin
SQ GROUP

Modified phenol-

f Idehyd i
Resorcinol-&%%fje yde resin o
Modified resorciﬁ%ﬁ[rﬁ?mlgr?&yde resin o

formaldehyde resin o
Styrene modified resorcinol -

formaldehyde resin o 100
Long chain alkyl modified
resorcinol formaldehyde resin °

Cresol Formaldehyde °
Resin

[{e]
o
L

80-
70
601
50-
40
30-
20 -
10

Envirome

ntal
friendly

Alkylphenol modified
resorcinol formaldehyde resin

Resorcinol
formaldehyde resina o

Resorcinol o

I\.\

.-0_-.
: . S~
CRF SRF MPRF PRF MPF

1‘

— T T 1 T T T T T T T
MF R(80) RF ARF MF CRF SRFMPRFPRF PF

Bonding resin types

Free monomer content (%)

RF

R80

I D RV



XREHR Application Research of Bonding Resin
SQ GROUP

Test formula (belt layer)

phr
100
44
10
Anti-aging agent 4020 35
(Rheinland) '
ZnO(indirect method, 2
99.7% )
12
0.2
L5
5
pA1))
I
0.23
5
179.63
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Compound processing propertiy

30

90

251

ML(1+4)100°C

Mooney scorch time/ min

RF ARF MF CRF SRF MPRF PRF MPF
RF ARF MF CRF SRF MPRF PRF MPF

Different types of bonding resins Different types of bonding resins

Mooney viscosity Mooney scorch (127°C)

I D B R
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SQ GROUP Application Research of Bonding Resin

Vulcanization characteristics

R
(=]

| code | e | are | wr | e | ske | wirr | pRr | wPF_

ML/dNm 6.39 6.07 6.62 5.93 592 5.69 5.89 5.92

o
o
L

™
o
L

MH/dNm 45.24 45.95 44.53 43.27 4291 41.53 41.73 41.52

Lo
oh
1

TS1/min 1.77 1.8 2.55 2.07 1.99 2.22 2.23 2.23
ARF TS2/min 2.86 3.06 3.47 3.31 3.13 3.38 3.3 3.29

[
{mm )
L

Cure0l - 5 [dhim]
(]
wh

g MF t10/min 4.13 4.36 4.3 4.37 41 4.42 4.26 4.23
SRF t30/min 6.09 6.18 6.03 6.25 59  6.37 6.2 6.12
154 CRF

- PRF t60/min 9.54 9.37 10.08 9.53 9.28 9.56 9.44 9.27
z MPRF t90/min 21.05 1938 2295 21.67 20.8 20.75 20.6 20.26
A | , , | , , CElsslpl M 16.92 15.02  18.65  17.3 16.7 16.33 16.34  16.03

i} 10 20 30 40 50 B0

Time {min] RVE97/min 37.84 36.61 40.71 41.71 39.6 45.15 45.72 45.14

151°C*60min

I D B U
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Application Research of Bonding Resin

Tensile Strength/ MPa

Physical property of vulcanized rubber

35

30+

Il Before
B After ag

age
’e

RF ARF MF CRF SRF MPRF PRF MPF

Different types of bonding resins

Elongation at break/%

600

550
500-
450

Il Before
B After o

age
ge

RF ARF MF CRF SRF MPRF PRF MPF

Different types of bonding resins

Stress at fixed elongation/MPa

1
ress a % elongation
St t 100% el ti
ress a % elongation
L N t 200% el ti
[l Stress at 300% elongation

RF ARF MF CRF SRF MPRF PRF MPF

Different types of bonding resins
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SQ GROUP Application Research of Bonding Resin

Physical property of vulcanized rubber

1400

| [ : 100
1200 4 vz 1

1000
800 +

600 +

Shore A hardness

400+

200

All-steel cord bond strength/N

04

RF ARF MF CRF SRF MPRF PRF MPF RFARF MF CRF SRF MPRF PRF MPF

Different types of bonding resins Different types of bonding resins

I D B
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RTA4 series

Curing Resins



X EREEMA] 4. Curing Resin
SQ GROUP

Features:

Curing resins produced by SQ are thermal reactive alkyl phenolic resins, with
typical 8-16% hydroxymethyl active groups. They can bring outstanding heat and
steam resistance performances to rubber products.

RT4101 Butyl phenol- Neoprene adhesive,
formaldehyde curing resin  medical adhesive plug,

RT4201, RT4202, RT4201H  Octylphenol-formaldehyde Vulcanized capsule,TPV and
curing resin other rubber products

RT4203,RT4204 Octylphenol bromide
curing resin
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Curing Resin chemical structure

H,C

HOH,C

CH,

/J<CH3

CH

CH-

OH

CHj

P e

CH,

HyC CH,

_EHE

CHj

=

X

OH

CH,

CHj4

<

H,C CH,

CHa CH,

CH, CH,OH

OH
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RT5 series

Functional Resins



p—4 Eﬁ Functional resin for tire tread
SQ GROUP

9

RN R i int i ey i

Tear resistance resin




EREB reatures of Anti-slip Resins RT5201 series

SQ GROUP

9

* Hydrogenated aromatic modified hydrocarbon resin

Effectively improve the slip resistance performance of tyre, while rolling resistance
is not affected.

Good compatibility with the natural rubber and styrene butadiene etc. Limited
adverse effect on rubber compound performance.

Effectively improve viscosity and processing performance of rubber compound.

Light color and lower odor, high temperature resistance performance and good
color stability.

I D B B



XREH Dynamic mechanical properties of vulcanized rubber
SQ GROUP

Contrast Contrast
sample A sample B RT5201 RT5202

Tg/°C -46.07 -44.10 -41.95 -43.11 -43.21

9

tan8(0°C) 0.152 0.167 0.174 0.182 0.172

0°Ctané change 0 9.84 14.48 19.50 12.92

tan5(60°C) 0.109 0.118 0.122 0.107 0.108

60°Ctand
change 0.00 7.76 11.35 -1.77 -0.85




XRE&E Loss factor test under different temperatures

——— Contrast sample A
——— Contrast sample B
N RT5201
—— RT5202
. AN
N
3 \\
Y \§‘-=.---.
\-‘a»..'.x:g!_—\-!-eg--—--—~
I l I
- T 20

T/°C




EE% 5.2 Features of tear resistance resin-RT5101
SQ GROUP

e Effectively improve tyre performances on anti-tear, anti-cutting and anti-chipping

 Effectively enhance viscosity of rubber compound, and improve its processing
performance, widely used in polar and non-polar rubber including natural rubber,
styrene butadiene rubber, butadiene rubber, EPDM rubber and so on.

* Good compatibility with rubber compound. 3-20% resin addition can bring rubber
compound good dynamic properties.
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RT7 series

Impregnation Resins
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SQ GROUP

Appearance

Application and
feature

RT7500

RT7550A

Impregnation resin for cord fabric

RT7550

RT7540

RT7520

Red liquid

Red liquid

Red liquid

Dark red liquid

Dark red liquid

Impregnation resin
for high-end cord
cloth with features
of long shelf life,
high viscosity, high
effective
composition and
strong adhesive
strength.

Environment
friendly
impregnation
resin for curtain
cloth.

No need to add
formaldehyde in
the formula.
Odorless, low
viscosity, easy to
operate, Strong
adhesive
strength.

Impregnation resin
for canvas and thread.
Good water solubility.
Odorless;

Mainly used in
activated polyester
filament

Impregnation resin
for low end cord
fabric, canvas and
cord.

Good water solubility.
High activity,

Impregnation resin for
canvas and thread.
Good water solubility.

High activity;
Low salt content
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Something New



X REHB Biomass reinforcing agent RT6001

SQ GROUP

RT6001 is a reinforcing agent with biomass modification which is a downstream

product of lignosulfonate produced by SQ Group.

Features of lignin from SQ Group:

1. Improvement of SQ industrial chain

2. Compared with the lignin produced by paper plants, environmentally
friendly lignin produced by SQ has advantages of consistent quality and
stable output.

3. It can replace parts of petrochemical materials such as phenol to

produce lignin modified reinforcement resin.

4. It can also be used as water reducing agent, carbon black binder,

dispersant and asphalt emulsifier.




ZRE&H Application

SQ GROUP

 Specification:

_ Specification Test Method

Appearance Light yellow or white powder ~ BY se€
D90,um <5 GB/T 19077-2016
Volatiles, % <5 GB/T 11409-2008

* Feature:

RT6001 is mainly used as a reinforcing agent for natural rubber and various synthetic rubbers, such as tires, shoes, window seals, hose, floor
covering rubber material and other fields.

RT6001 has features of high surface activity and good compatibility with rubber compound. It can effectively reduce the heat generated by
compression of the compound. Enhance aging resistance performance and enlong service life of the compound

Due to excellent reinforcing property, RT6001 can replace 10%-40% of carbon black addition. It significantly improves the strength and
elongation of the compound, while the hardness the compound won’t be affected.

Possessed with efficient vulcanization performance, RT6001 is compatible with most vulcanization systems in the market with good cost
advantage.

RT6001 It can effectively reduce the Mooney viscosity of the compound, improve the plasticity of the compound and reduce the difficulty of
mixing.

RT6001 can bring benefits including: reducing Mooney viscosity, improving plasticity, and reducing mixing difficulty of the compound.
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XREH

SQ GROUP

Formula

PF6001
Parts By Weight

100

40

10
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Vulcanization performance (150°C*40min)

[N
'y

[
%)
1

b
=
1

— -
o o0
1 1

-
o
1

Cured1 - 5' [dhm]
S

l:l a8 Lo o oo
1 1 1 1

Mooney viscosity (100°C) and mooney scoorch (125°C)

Tirne [rair]

JdNm JdNm /mm /m|n /min

BLANK 34.11 11.03 13.80 BLANK 2. 62 20. 04 2.72 5.36 14. 03

RT6001 30.71 9.27 11.40

20 mm 2w aw 1




Comparison of mechanical properties of vulcanized
ﬁg?()% 2 rubber(150°C*25min; 100°C*48h aging test)

e [ [ L ] s
Mod MPa | Mod MPa T.S after aging%

BLANK 24, 45 465 57 2.15 6.99 13 60 88 07 61.00 -55.66
RT6001 27.25 534.74 2.25 6.12 11.92 82.45 62.00 -38.24

After 20% carbon black N330 replaced by RT6001, tensile strength and elongation at break of the rubber
compound are increased by over 10%. Anti-aging performance of the compound is improved with less
tensile strength dropping after aging.




X SREMF] Comparison of heat generation performance
SQ GROUP

BLANK  RT6001-1

Heat generation Temperature rises at the bottom of

by compression samples/°C 28 19 32%
ViscoelasticityD e (0(3)) 148 42 >%
MA tand (0°C) 0.2006 0.1671 17%

tand (60°C) 0.1282 0.0901 30%

tand (2.109%) 0.136 0.096 29%

RPA2000 tand (4.149%) 0.139 0.104 25%
tand (6.188%) 0.139 0.107 23%

With 20% carbon black N330 replaced by RT6001-1, heat generation of the rubber compound is
significantly reduced.
The low roll resistance of the compound is improved.




XREH

SQ GROUP

S

R

100%
3|oma§s Appearance Brown liquid
reinforcing
agent Viscosity mpa.s 2000-3000
Free phenol, % 0

Free aldehyde, % 0




X EHF] Mooney viscosity (100°C) and mooney scoorch (125°C) data
SQ GROUP

9

ltem T5/min T35/min
BLANK 29.75 32.82
RT2201 17.83 22.93

RT6201 23.47 25.47




XREH
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(ftem | ML/dNm | MH/dNm | T30/min | T60/min | T90/min _
* Vulcanization characters 1.84 19.97 5.22 5.99 9.20
(160°C*30min) 1.89 30.16 4.20 6.05 12.59

RT6201 1.86 20.66 4.33 5.21 9.26

ltem | ML/dNm | MH/dNm | T30/min | T60/min | T90/min
RT2201 2.69 29.86 0.47 0.56 0.79
RT6201 2.53 27.08 0.53 0.61 0.80

BLANK 2.52 27.55 0.56 0. 65 0. 81

Vulcanization characters
(195°C*50min)
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Mechanical properties of vulcanized rubber(150°C*30min; 100°C*24h aging test)

Tensile Elongation at | 100%stress 200%stress | SHORE A tear Aging tensile
strength/MPa break/% at definite at definite | Hardness | strength | strength/MP
elongation/ | elongation/ /MPa a rate of
MPa MPa changing%

BLANK 20.57 320.74 4.61 12.61 73 44.85
RT2201 15.13 325.1 5.25 9.86 90 53.46 -4.76
RT6201 17.37 397.69 4.27 8.85 31 82.71 -6.56




X RE&EH
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Lignin modified phenolic resin

Appearance Brown solid
Biobased content, % 20-60
Free Phenol, % <1%

Soft Point, °C 100-125
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Customer value-added services



XREHR Labequipment

SQ GROUP
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PIRITTTINIIN]

tensile strength

RPA

flexer

yOTECH & i & iRl %




XRE SQ High-end instrument analysis platform - Customer value-added
SQ GROUP services

pretrgatment Chromatography & Mass Thermal analysis
equipment spectrometry

> Microwave digestion > GPC*8 > TMA
instrument*3 > IC » DSC*2

> lon sputter coater*2 > GC > TGA

> Double disk manual > GC-MS*2 > DSR
grinding and polishing > HPLC » DMA
machine > UHPLC » TGA-DSC

> Water bath thermostatic > ICP-MS/MS > TGA-IR
oscillator

» ultrapure water machine*2




3Z FR £E [F] sQ High-end instrument analysis platform - Customer value-added

SQGROUP  gervices
Surface interface &
Spectrum & Othes
Morphology

>  Laser particle size Analyzer (dry, wet) > ICP
»  Specific surface area and aperture analyzer »  Micro-Raman Spectroscopy System

(B.ET) > infrared spectroscopy
» Zeta potentiometric analyzer »  Microinfrared spectroscopy

» XRF
» Tungsten filament scanning electron > NMR)
microscopy - X-ray energy spectrometer » Solid density meter

(SEM+EDS) > Automatic moisture meter
» field emission scanning electron microscope » Laser Doppler Flowmeter
»  Fiber mass analyzer »  Microcirculation observer
»  polarizing microscope » XRD
» Contact Angle tester




= REH Electron microscope - energy spectrum analysis
SQ GROUP

Instrument brand: Zeiss Tungsten filament Instrument brand: Tesken Field Emission Scanning electron Microscope
scanning electron microscope Instrument model: TESCAN CLARA
Instrument model: EVO-18
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Electron microscope - energy spectrum analysis

LI B S s B R | I
4] 2 4 57 a

B FE 6878 cts Y= - 0000

10

12

14

16

18

Master batch rubber weight 840

OT20 9.18

NS 3.43

S$% 0.86%

JLEe | BEEC Rfe <
< | Aorthe Baobte €
C K< 87.49+ 91.66¢" <
0 K< 9.65«’ 7.59< =
5 K< 0.75¢ 0.30< «
Ca K« 0.35¢ 0.11+¢ «
Zn K< 1.76¢ 0.34+ =
| «J ! &
MEC | 100.00¢ € &




X EREE[HF] Electron microscope - energy spectrum analysis of colloidal materials
SQ GROUP

Abnormal film

6 & 10
BETE 31438 cts JEE: 0.000

p';!

B EE 1




= Eﬁ Abnormal film: sulfur size
SQ GROUP

Fa 3

Fa3 = 3080 pm
FPb3= 6B50°

Mag= 200X  EHT = 20.00 kV | Probe = 900 pA
VWD = 9.5 mm Signal A =NTS BSD Photo No. = 19911




X EREEHF] Electron microscope - energy spectrum analysis
SQ GROUP

Abnormal film: Surface

TLERE | EES FRFe

& | Bartke @bk
C K< 17.08+ 25.62«
0 K+ 46.09+ 51.89«

NaK< | 1.07¢ 0.84¢
Mg K< | 1.28¢ 0.95¢
AlK< | 6.51¢ 4.35¢
Si K< 20.58¢ 13.19¢
K K€ 5.89¢ 2.71€
Fe K& | 0.84¢ 0.27¢
ZnK< | 0.66¢ 0.18¢
a a &

SR | 100008 &

HEI2 16233 cts T4 0.000




ZREMF Elemental analysis of rubber compound(CHONS)
SQ GROUP

9

o)

elementar

| % | H% | 0% | N% | S%
Film - anomaly 81.56 7.403 2.819 0.888 2.301
Film - normal 81.27 7.083 2.818 0.938 2.187




= Eﬁ Customer value-added service case
SQ GROUP




= Eﬁ Customer value-added service case
SQ GROUP

Test on obvious impurities on the rubber surface
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= Eﬁ Customer value-added service case
SQ GROUP

Detect the not obvious impurities on the rubber surface
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