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>40

Years &

Long history rooted in the

original commercialization of
CNSL-based products.

REIR ST i M AL B A T 52

2

Factories T.]

State of the art facilities

close to CNSL sources in
India and China

EIE S ET) AR
S B, SELT R RL

>100k

Tons N

World's largest capacity for
producing CNSL-based
products

A B S5 72

AT YR

~320

Employees i1 T

Skilled team committed to the
highest standards of quality
and HSE

B e m Jo 55 HSER R ) 2 MY [ BA

A

Research Labs 5255 =

Strong commitment to
iInnovation, application data,
and technical service
FFEECHT. SEHNHEE S
TR S5

>7/5

Countries [E &

Global footprint able to
service customers directly
and via channel partners
B BE SRR [R]
k95 AR ) AL 328

€

At a Glance

Cardolite Corporation

af

. ), —H- —.
RESE )N T

P4

Chemistry for Tomorrow KR FEZE

Established in 1984, Cardolite Corporation has
focused on cashew nutshell liquid (CNSL)
technology from its inception. Continuous
Investment and advancement of this technology has
resulted in widespread adoption of CNSL-based
derivatives in a broad range of applications.

RSN T AL 19844, — H By B R Sl AR
Wk S554 757, RESERFERN ST K EXITFIR,
AR A5 B B 55 Y 3T A A AT AR DL V2 N R




Our Technology FATHIHE A

Cashew Nutshell Liquid (CNSL)
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Nonedible 1] £ H

CNSL is a byproduct of the
nut industry and does not
Interfere with the food chain

AR FE T A2 FERAT ML HI B P i

AT EVEE

Cost competitive
b L =
CNSL is a cost competitive

material with stable supply,
price, and long history in the

market B 552 AT L

RS TE, AIEA T LRI EL

&

Widely available
EBRA] LN

Cashew crops are annually
renewable and widely grown
around the globe
PERAVEVIREE A AR, PR

S FhAE -

Versatile chemistry
2 DiRe i
CNSL can be processed into
various functional materials
with unique performance

benefits BEHLFEH AT PAIN T N
Z P e IR P D BE AT AL

Our Technology FATHIHE A

Cashew Nutshell Liquid /|

THE CASHEW J&75

cli

74

CASHEW
NUTSHELL
LIQUID (CNSL)

i

e

H
B
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1

Our Technology FAITHIHIA

Cashew Nutshell Liquid Processing 3 5% ’
Unmatched quality and consistency — i) i i 5 fa e 1

When starting from a natural raw material,
expertise in distillation ensures the components of
the chemical reactions used to make derivatives
are well-defined and controlled. Precise refinement
builds the basis for use of Cardolite materials in the
most demanding applications.

MRIRIERITR, A2 AR BOAR PR DR R e AT
AP HIA S A 1 LI A . RS AT 2R IR EOR
N RIESATRAER & 7T Z N B G BE5E 1 24l

CNSL &5 55 Processing 1.2 \

Cardolite sources crude Cardolite applies

CNSL from various proprietary technology to

approved suppliers consistently distill and

AR A L o A purify CNSL

R SR ] M AR AT
Rz 54tk

Cardanol [E 5.1%;

Cardanol is the main component
distilled from CNSL
FER Iy 5 B R S S U il oy

CNSL Resin B el i

Higher molecular weight material is
used to make CNSL polymers and
friction materials

=T MR T A R S R S
5 EEER R

LTz

pad
l

I
g

Cardanol Derivatives IE Sy fi74: 7=
Cardanol is used to make various
functional materials

FESR oy FH 2 p= 2 A T R AT )

Ultra LITE Technology i##i% iR Ultra LITE

UL Technology delivers very high purity Derivatives
and light color (Gardner < 1) cardanol Wk L A5
with improved UV stability

R HOR AT LA P s Al B S et O

i< 1) PIERE, sEmUVERENE,

>
Hydrogenation Technology Hydrogenated
ST Derivatives
Cardanol grades with improved SMWATES

resistance to oxidation

o Ry DA AL RE
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Our Technology FATHIHIA

Cardanol JE iy

A versatile building block £ i

Phenolic Hydroxyl
[Digtes
Common modifications: — %4
« Alkoxylation %48 AL,
« Epoxidation 341k
Benefits: L #
* High reactivity (fast cure/low temperature cure)
o mRPMLEME CHOE MR FE 1D
» Excellent adhesion

o« PAHIMIE T

Aromatic Ring
VARCRAN
Common modifications: — &4
 Amination/alkylation &4t/ ki 3EAt,
« Hydrogenation Eft.
Benefits: L3
 Thermal and fire resistance
o MRS RT KA
 Chemical resistance
o AR
« Strength and rigidity
o DRESHIME

AYa
R
Tt
N I -
N
J
s

[ N

L&

OH
|/§

USDA

CERTIFIED
BIOBASED
PRODUCT

PRODUCT 98%

N U Ve U PP

Unsaturated Aliphatic Side Chain
AN 17 0
Common modifications: — 41k
* Polymerization/Oligomerization & 5K
* Phenolation ZKEt,
 Hydrogenation E it
« Oxidation &k,

Benefits: {134

« Water and moisture resistance i 7K 5 5 14

» Surface tolerance % [ 75 2 4:4%

+ Flexibility Z251

. Excellent wetting properties It 5 11w
« Low viscosity LK &

Cardanol showed 96%
biodegradation after 28
days according to OECD
301D Closed Bottle Test

HL455OECD SODFAIIE,
BERBATE28 KR (1
B T996%
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Our Technology FATHIHIA

Sustainable Chemistry A #=F4 44k 24

Reduction of environmental impact [F{[L3 5 521

10

-15

20

Global Warming Potential £EkTIE &
(Kg CO, eq. / Kg product)

NX-2021* NX-2026* 1.63

Nonylphenol
T Iy

-13.1

-17.8

*Cradle-to-gate w/CO2 uptake by tree using data from 2022-2023 Cardolite Mangalore
8 F12022-20234E-REESREN L T IFRIE SR T LA SR AR — S i 1) dfa

Cardanol grades place less burden on the environment due to
CO, sequestered by the cashew tree.

v
RERBE R T A i, DR LG PR AR By 7 i 6 A 85 R 7 4 D

Abiotic Depletion Potential of Fossil Fuels

L aRFEREEDIEFEED
(MJ / Kg product)

40
37.6
35
30
25
20
15.5
15
10
7.4
| .
O

NX-2021 NX-2026 Nonylphenol T}
Cardanol grades show lower GWP and abiotic depletion potential
of fossil fuels than nonyl phenol.

v
FHEC T3, B R T BARRIGWP S A AR HE A YIE AR 7 -




Products /=i

Epoxy Curing Agents I FE{F
* Phenalkamine B/ i%
* Phenalkamide M7k %
* CNSL modified cycloaliphatic amine

o JERFTIHMENEI N
* Polyamide &L/«

Epoxy Modifiers I F 14551
* Reactive /&t
* Non-reactive FEi1E
* Functional resins ZhaEM4M g

Coatings iF#l

* Marine, protective, and concrete

° MiHRH. PP SRR

* Industrial, automative, and OEM

* Tk, R4F50EM

* Specialty food and potable water contact

grades FFIR I BYI-5CH K

Adhesives & Sealants BFERI 52525371

* Building and construction materials Z5 41 £}
* Transportation 3Zid T. H

* Putties and grouts i\ -5

* Electrical potting H, T-#¥

Benefits 1L

All season cure PQZEEWL, - fast and low
temperature cure with long pot life

options PR S fb, KAEME

Zero/low VOC ZE/{EVOC- suitable for
high solids, solvent-free and waterborne

systems i& & E &, TCIHEF SRR R

Protection Bp:

A — hydrophobic with

excellent corrosion and chemical

resistance

Gk, DU RIBE S S A

=

D

Surface tolerance RHIRZH(E - adhesion to
dry, wet, non-abraded, and poorly prepared or
contaminated substrates 7T . AR EE.
ARACFR B 15 G A LR PG 7

Flexibility ZEH)¥ — good flexibility, elongation,
and impact resistance

RUFHIZEPITE, RS P

Overcoatability EEiR4E - fast and extended
recoat grades with good inter-coat adhesion

Bk, BRI, EREEE R

Our Offering AT it R 51

Cardolite Chemistry for Tomorrow
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Products /=i

Phenolic & i AE2k
Polyester i

Polyether 5k

Castor modified 2 ki1

Reactive diluents (chain stoppers)
AR CLEEEFD

Blocking agents i i7l]
Surfactants &%

Hydrophobic FiZK %% — low moisture
sensitivity during application
(R U

Zero/low VOC ZFE/{EVOC — suitable for
high solids, solvent-free and waterborne

systems i& & E &, TCIHEF SRR

Hydrolytic Stability KfiZiSEME -
excellent water and chemical resistance

DL A K S A i

Building and construction materials 23541 8}
Casting, and tooling #4515 % H

Automotive /54

Electrical potting .73}

Direct to metal protective 4 J& ELIRBH 74
Concrete iE#t+
Waterborne and PU dispersions

K5 2R g o U

Reactivity RBGEE - wide range of reactivity
with fast cure possible without catalysts

AR NS VE R, o AT SE IR [E 4

Fire protection B4 — aromaticity
provides excellent heat and fire resistance

75 B M AT LASR LI 57 R #4455 B3 K P

Strength 38E — Excellent bond
strength/adhesion along with flexibility and
impact resistance L5 HURL R B FE 77,
PAS G INE S i

Our Offering FAI T it R 51

Polyurethane
Systems

K Baik R

Cardolite Chemistry for Tomorrow
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- Our Offering FATHI = ik R 41
Products /= mn

CNSL friction particles fER 75 HEEZEED Automotive (§&E

* Brown £ty * Brake pads &4~ F

* Black 5 * Brake linings %=

* Specially modified 475 4 * Clutch facings &5 & %3 [k
Liquid Resins &g Railway &8

° SO|Vent free %‘}gﬁu © Rallway bIOCkS ?ﬂﬁ%”$ﬁ%

° _ \‘Wil 3;1]‘

Solvent-borne A7) Other Hith

* Specially modified 475k 2504
P / B * Industrial brakes, tires, and processing aids

o VAR, Fefin LA B

Benefits 1L

Durability fif &R - improve rotor and NVH Control NVH#zEHl - reduce noise
% brake pad corrosion and wear Iﬂx and improve brake vibration and
CAE i B 5 R 2R Fr BT TS S i B 1 harshness [#fikME 5, HSCEEREIRSI S EF

efrpete . e
—— Fade control ZBa=Hl - stabilize
+— coefficient of friction f&E FEH 5% Compressibility Control FTE4EE &5
0 formulate for brake feel and response

TR e S e b,

Cardolite Chemistry for Tomorrow
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Cardolite Chemical Zhuhai Ltd.
RS T (B IR H]




At a Glance

Zhuhai Facility

Sino-American JV Built in 2004(American owned in 2016)

2004FE AL EEEML (20164 N3

Construction began in 2003, trials in late 2004, and finished in October 2005
2003 F Uit 1., 20044F KT A, 20054
~15,000T/year friction particle capacity EEZK = HEx

W= REE

~60,000T/year epoxy curing agent capacity %

Reserved space for future development i 5 >

Warehouse and tank storage 3 & Fl i i

H

F10H 58 L
=15000/0H

~60000/

N>

K

e

urnace, RTO, biological waste treatment #Eel, B A LY, A

R&D, technical service, QC labs ik . HARMRSFIQCLI =

Administrative offices T/ A=

= Ak

Cardolite Chemistry for Tomorrow
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ESG

2.0 ESG & %

2.1 ESG R 42K,
2.2 ESG FHCHE i
2.3 ESG K#H
2.4 F 75 FH T

—1 R
T 4

UN:)5aYa

Cardolite Chemistry for Tomorrow



B o Ly VT
S g

RECREREEC) T8 A G EE Rl AR B BE, PSR BoR B
PAR sass, B el 8 IR R

KK o

CAGONE:, B RFER R

AT AR AL RREERIE
AREGFT S EM, BARHESI K,
RIS, SUDTFEIR. M iz
DrH P FFEER

DIANA N, BRBITHETE

TSI R T K S AR,
fiACE R, e BN EES 1R,
EUEATHE 2 0T, iR
PR

REEITBN

& 5 5 3)

CLENEE, #ESEERBIETT

BATEMEIEE S G HbnE,  HF
SEARAL AT . SEEESGE FEN
i, S AE SR EAK, R
/NI EIESS A1 g

News [ 12505

©
ZRREEN A AR AR R T St

SR || wEsamimeeR H WERRTHARER
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2.1 ﬂ?ﬁ‘%&jx/m‘ IE BA B@ 52_%

2023 F, RESEIET AR R EE 3L E Rk AT AL i R Km & R, DUREE E n Hrsk & H Fs SDGs A

I, HSEAE. e B = A HER T Aa el FrakEigs), 20T s 522 En[FE R, By Jya]
=

- fys L
Frar
Amith Lionel Ananda Eleazar Delacruz
Sustainability & Regulatory Global QC & Regulatory

/

Mangalore

Safiya Yang '
Matthew Varallo ' i NagarajM
' Technical Service, Regulatory,
RD Chemist/Chem.Engg. . e EHS Manager
Sustainabilit
Plant Manager HR Manager/Legal
Tinghong Wang
Chem. Engg.
Mike Li

EHS Manager
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2.2 ESGHH R4 it

N TSI B, FATHESE RN AR SROEN . i)

v ANA KR fhasit. A rNa AT E S

A

J\JGTHL, T AR Bt -5 25 AH 97 FE [RIHERE Al Fr 2% .

E #6207

S QI

« AURAEAL o L AfiEE
- AR - P A
- AelE E A g AL - Rz SR
o IR o NA K&
- IR EH - RS AR
- KB E - 2otk AR BUR
- ZJRAHL S [A]F o HLTEAT
* LREIEA - PR RS
- PEIETT - PR e
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2.3 ESG KHHE

HEEFTE
ﬁ 44475 5C

AL AR L TPk E R

OQ% 73.36% 70 %

o

PSR B IR TFEH
AR

=l

. 2 0
(é% 39Ii

BRI AR I A

2,083MWh

f \ S
| 1
% i
\
i
A

G

o

:. 119975 7¢

HRBAEH  pRakz  ZEETBA
198777 7t 99.60%  §
WESRENE FOWEE 24 i JEE A7 L

o\ W 98T% (@) 100%

RIHIAK  WRERTRRE HEEFEITE

B 100% EY %
591,288 @ % 100 %

& 5497570

{(QD o

_ﬁiﬂ_ a

BB

: . 48,737 )1 7C
FIEEIBEIREL
ﬁ 18K

P B R IR

fé:; 261K
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AR G AH KR He A 2= 5

RAESRERIE I AT B e B &R /e 204 7FH?€7?EI’J§$@TZI$3%, FTTEFEE T BN R BOR. BURAR BN (XS24 BT 47k
. ANTENGE S IO7 FTENL], I RIRIE, RS TUROR, R AEERE TS, AEATE R RREEA R IE B R IE S R A

RIS I SREUTE)

e B R G PR A
P a4 e B e

A B T VAL

BT fi e A R R
U R R TR
BT HINEBES . F LB
LTSS BAFREAT. PR

s R R AT A
SARAN S B SR

U R B fi e 4 tREges
B e AR AR
SARAN S B ATRFR AR S

FEIX 5 /A G2 5 ATRFR AR S

R BT AR SO
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o« DISRONF, THEFFRFEE

(SR

Wk, DRIFIAEE, 307

LZ?])/_J’:

/I_

EHIZEVIMEL

3.1 55281k

/1 3}

ﬁ
.IZ

PR

SRR BT HiaE e

e, PARIESD %

UV PRSI TR R R

3.1.1 ik HERUE B
3.1.2 RelE & N aE v Ak

3.2 IR G (L

3.21 Mg 4
3.2.2 /KGR E FE

3.2.3 B 5=

3.3 ZR I

3.3 LT

T o
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3.1 x4 AL,

3.1.1 b AR UE B

o TELEWIRPRIATUR, R Ak TR T R A R o FABIEAL T IEH T B A BRI O A RTBR R HE KT
[P GrATHPNG e eiai0)i:-8 Sraliiks & NI (A shed 1 U {0 S SE S IR R 2R, AR DAL
YIME SEIRR A, SR/ R 1 AR AR P BEURCR TR W RAEAN & R, LAY
BRHESCRN 2B 7 1 R e A2 i S48 R ARSI B ) P PR BRI B 0L, IR

Vo FE2 I RE P = A R EERL, N S AR AL AT
ERIESE iy g oy (N Ay NAY
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3.1 i ARUE H

VA EH A3 TRTOTIH, FT-2020 4E5¢7

RS PRI T-20194

T RAVGEDHE
YD 1 RSV HRIL

EFEm T REIRAI AR, 20245

B AT E R
ML &4 (VOCs)

P2 R 2= AR HE L

(RN . RTORRE R G M, A
ERTOAN R Ji5 R S HE U 12,189 Fi bR L K, A3 RTOALHE

il D RRL Y I

NO.4 NO.5
THES ES AT PSR

BLIRIEIAA
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ANiby
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L BT SR, A BRI 2
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il Rl R, ALk T L,

RS AL, $RITREE HUK
: IRt Re B AP 11,
I DU RERN A, %77 IR BT RE
bR, 7 AT

Tm‘ﬁ?nn V=Y 1‘%$ S AT
ReAt, M. B . . T, il
LI& A, B REETR AR

HE R R, AR =R
THEB A B, b RIBA T ﬁﬁ

“37[; ET,I/__J_L‘__J%’ /%gﬁ <}52
& SUap

X u e AL 2 FE R T HOR G 5]
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PR, R A, AR AR
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3.1.2 Reis e H kg it

o REIREHE R G R A
o FERECEIREREIRTEME S N, BN0F5ERR VT ReRIREH RS, SR RER
BH RGN, SEITREFFAEMREIRG AL, MU EETs Bl P IKEE
PRRAS S SRR REIRA IR, e REse T b e H#KCT LA =i fe . ik
DIREETG O, e I S AT AR R e H AR

§
PCUm AT 24 ] AR Ak AT

[ ) g
.
WEHIEIRS S, MRS, B

[ N I N )
C 3 3 A
R B R S

[ et = HEATHEAL, I 1A % IR 552,
)

f (is@,‘ﬁi%i%\ IKFE . PLCREXLZIBAT

[ s 2 = BAIREEE(S B )

)

o RGN AR REMETT R BEAR IR, SR SRAR S SR BER I TH AR s . s
REBER TG, BeRe Bk T E R e E AR DL, R REIRIR 52 A AT E A 79 fE

=% [H]
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o 20234 TR EFEIN

ANSEPTREIREHE, XTE SRERET H BT 7 aotlr, dEEseRe B S H T ECE, 20244
3N EEIRTNH, 20244 L4 R FH46.9 )5 7T,

)

pac:
Rt
H

JER

FEXTT.] IR¥Z 4

r

HLARIR B AR

—

WP AR AR i

i AR % 2B R R
IR, 4R IR 7 [A]IRM-9586 K R 41 )R
RS RN TR R, EENE SR I 28R Mt S AR B J N ZE A JER R 1
VRIMRCR, B 2805 | (A i A P i), H, XA R RN 289K 50Hz % ifi 3 22 40Hz.
FIRAS; 20244E R | oy R B EJTHL, | ke H270kg/h, i
P~V 234E8A9M I | 5 KR TFHL. RN ] 8h, 4k i
HE 75 42 8.5 6 M [T R KL Mo S, SRR B
PE-2005 )5 AR BRI 251N

5k /K6700,
o ELAT RE I H St AT A 2L

AT HAEW2559.775 58 ARV RBMR: 2024F i 28 s THEHIUH S ),

j;?ﬁ HEFETHEER6 | 1750 AR ZTE S Y E
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3.1.2 Re i e B L AR AL

. HeiRET AL

\

REREE| FERR ORI, R, SRR T O, R T L TADGE R AL
ORI, SRR, B T2 AR R 7 T HREGE, R H S
AR B ORI 0% T A BRI o

\

K 2 RAESKERIBEE AT F AL RE YRR I 5 T AN B EE 35 77, B el B

EEEEA AR TR G, B SR SR R, QR AP AR 2
| T M BEIREEE T, AT TR A GRS, /b AR A — M0 T, BB
UL 2 5 Db H A7 L 2K, B35 54 T O G (R U A 5T 1

......... &aaaaa
AKX,  ZRERERE ERIIAXEN dRKEER FIFARLA, il B Lt
BRIk fE—EwE  LEDITHIER: XMHEATE = b 22 ARTK R AL
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