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@ Cairo
As a multinational chemical company, with continuous technology innovation, large-scale o Mgl
ubai
commercialized facilities and ultra-efficient operation model, Wanhua Chemical Group Co., Mu
Ltd provides competitive products and solutions to the clients. rer
@ Singapore
. " . - - . i ey . @ _lokarta
Taking "Advancing Chemistry Transforming Lives" as our mission, Wanhua Chemical has
always been adhering to innovation and industry structure optimization. .
Sao Paulo

Product Categories Fields of Application

Polyurethanes Homeware and Furniture ® ® ® ®

Petrochemicals SDOI’TS and Leisure Headquarters R&D Centers Production Bases Sales Offices

Performance Chemicals Automobiles and Transportation

Emerging Materials Building and Construction

Future Industry Electronics and Electrical Appliances

Personal Care
Honors and Awards
- Green Energ
Signing of the Universal  National Environmentally Attended and delivered  Join the Carbon Ecovadis Gold Medal

Declaration on Safety at  Friendly Engineering Project o keynote speech at the Information Disclosure  Certification for the
the 17th World Congress
on Safety and Health

2nd United Nations Program (CDP) Second Consecutive
Environment Assembly

2005 2008 2016 2020

S — S - —— S —
2007 2015 2019 2021 2023

First Prize of National Signed the Global Charter  Joining TFS Ecovadis Gold Medal Fortune China ESG
Scientific and for Responsible Care Certification Impact Ranking

Technological Progress
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CATALOG FOR POLYURETHANES

ISOCYANATES

MDI series-AUTOMOTIVE

ISOCYANATES

MDI series-AUTOMOTIVE

g’/j WANHUA

Items Product Properties Application Description
WANEFLEX™ 326N / MDI base syetem, low odor, low VOC, high comfort,
WANNATE™ PM-8223B suitable for medium and hign density seating products.
Density: 50-65 kg/m’, demould time: 3-4min
MT base syetem, low VOC, excellent physical properti =l
- ase syetem, low VOC, excellent physical properties, headrest
WANEFLEXW 524/ suitable for low and medium density seating products. armrest’
WAMIRATE 1024 Density: 40-55 kg/m’, demould time: 4-5min
o s TM base syetem, low VOC, excellent physical properties,
WANEFLEX mllsenes,n' suitable for low density seating products. Density: 35-50
WANNATE™ 7080 kg/m®, demould time: 4-7Tmin
Seating System
WANEFLEX™ 323 / Low VOC, low odor, suitable for normal headrest o
WANNATE™ 8017 products. Density: 50-60 kg/m’*, demould time: 4min
o Fast curing, beautiful appearance, suitable for PIP
\w;f;k?é@ ;01188" process headrest products. Density: 50-60 kg/m’, PIP headrest
demould time: 60-90s
i Fast curing, high comfort, suitable high density armrest
WANEFLEX™ 324 / o 2 il Armrest
WANNATE™ 8017 Iir:unric;]duc'cs. Density: 120-180 kg/m®, demould time: 2-3
WANEFLEX™ 590F / Low VOC, low odor, suitable for 22+ 3kg/m’ headliner
WANNATE™ PM-8228E products
WANEFLEX™ 591F / Low VOC, low odor, suitable for 25+ 3kg/m® headliner
WANNATE™ PM-8228E products
Headliner -
System eadliner
WANEFLEX™ 594E / Low VOC, low odor, suitable for 28+ 3kg/m’ headliner
WANNATE™ PM-8228E products
WANEFLEX™ 595 / Low VOC, low odor, suitable for 32+ 3kg/m® headliner
WANNATE™ PM-8214 products
Long potlife, fast curing, low VOC, odor 2.5-3 class
WANNATE™ 8029 (chang an)
Glue F.or Headliner glue
Headliner
Fast curing, high hardness, low VOC, odor 2.5-3 class
WANNATE™ 8039 (VDA 270 C3)

Items Product Properties Application Description
WANNATE™ 8007 Modified MDI, good flowability, high foaming ability,
suitable for medium and low density seating products
. Modified MDI, fast curing, good processing tolerance,
IEhNELE 88 suitable for medium and low density seating products
WANNATE™ 8019 Modified MDI, latex sensation, good cell openess,
AhKA e suitable for medium and high density seating products
Modified MDI, high hardness, suitable for medium and
™ tl s
R low density seating products
Isocyanates Modified MDI, high hardness, high foaming ability, Seats,
For Seating WANNATE™ 8223B suitable for medium and low density density seating headrest,
products armrest
WANNATE™ 7025 MT product (contains little TDI), high hardness, suitable
for low density seating products
- MT product (contains little TDI), high foaming ability,
WANNOTE ™ 7024 suitable for low density seating products
WANNATE™ 7050 1’:!3 E:;d:r(;té:g: hardness, suitable for low density
WANNATE™ 7080 TM product, high foaming ability, suitable for low
density seating products
WANEFLEX™ 531D / Low density, fast curing, low odor & VOC, suitable for
o 5
WANNATE™ PM-8223 ;l:;e:urg:icne’lses. ;g;pet products. Density: 45-55kg/m’,
. Low density, fast curing, low odor & VOC, suitable for ) Carpa.at,
Carpet System WANEFLWEX Hy open process carpet products. Density: 55-70kg/m?’, inner-dash insulator
WANNAYE" EN-SE23k demould time: 110s
e e VEF system, excellent damping performance; sound
WANNATE™ 8038 é insulation; excellent vibration absorption, suitable for
high-end vihecle products
™
Licht Weight WWJ:IN i?;Erf gsg?é' Open cell structure, flame resistance, sound insulation,
& & AN _K ARTR] suitable for engine hood products, typical density: Hood
Foam System Graphite / 13-17kg/m'*
WANNATE™ PM-8212
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CATALOG FOR POLYURETHANES

ISOCYANATES

MDI series-AUTOMOTIVE

V‘j WANHUA

ISOCYANATES

MDI series-AUTOMOTIVE

Viscosity

Application

P rti
roperties Description

Product Appearance | o)5°¢ (mPa.s)

Application
Process

Foaming /
Non foaming

Items Product Properties Application Description
WANNATE™ 8626 Fast curing, high hardness of skin, good storage
performance at low temperature
WANNATE™ 8629 Good dt::rmal sensation, excellent mechanical
properties
Good storage performance at low temperature, high
WANNATE™ 8627 . .
hardness, excellent mechanical properties
Isocyanates Steering wheel, filter
For ISF and other ISF products
Good cell openess, excellent flowability, good
WANNATE™ 1631 . it

mechanical properties

WANNATE™ 1636

Good cell openess, excellent flowability, good
processing tolerance

Excellent process latitude
(suitable for open molding and
close molding), excellent
formability, excellent mechanical
properties

WANELFLEX™ 582H Black liquid 1300-1700

Excellent aging resistance

(120°C500h, mechanical
WANELFLEX™ 582N Black liquid 1300-1700 properties vary less than 20% ),
low VOC (VDA278, VOC < 100ug/g,
FOG<50pg/g)
Instrument
Excellent fast curing (50-70s), pa’;il;]:ror

even suitable for low mold
temp (<40°C), excellent
process latitude (suitable for
cold knife weakening and
laser weakening)

WANELFLEX™ 581H Black liquid 1300-1700

Excellent flowability and
1300-1700 formability, excellent soft touch,
suitable for thin wall foaming
(3-5mm)

WANELFLEX™ 584 Black liquid

Open molding
and close
molding

Open molding
and close
molding

Close molding

Close molding

Foaming

MDI series-AUTOMOTIVE

WANNATE™ 8623 Good cell openess, good processing tolerance
WANEFLEX™ 379 / Good flowability, low VOC, suitable for truck steering
WANNATE™ CM1883B wheel products
WANEFLEX™ 376 / Low odor, low VOC, good process tolerance, suitable
WANNATE™ CM1883B for car steering wheel products
Integral ki Steering wheel
Foam System g
WANEFLEX™ AL5T9A / Fast curing, low density, low VOC, suitable for car
WANNATE™ AL1579B steering wheel products
WANEFLEX™ 676 & Low odor, low VOC, good process tolerance, long
WANNATE™ 8623 shelf life, suitable for car steering wheel products
WANEFLEX™ 678 / Fast curing, good process tolerance, low bubble rate, One-panel and
Window WANNATE™ 80678 excellent appearance, high bonding strength panoramic sunroof
Encapsulation
System . .
WANEFLEX™ 679 / Good flowability, good process tolerance, low bubble Panoramic and fixed
WANNATE™ 80679 rate, excellent appearance panel sunroof

Application
Description

Viscosity

Product Appearance Properties

@25°C (mPa.s)

Application
Process

Foaming /
Non foaming

Excellent bending resistance,

excellent waterproof, excellent Trunk cover
WANELFLEX™ 696 Black liquid 900-1200 wear-resistant, beautiful surface, skin, seat
low VOC, and low odor. Suitable back skin

for the production of PU skin

Open molding
and close
molding

Non foaming

08



CATALOG FOR POLYURETHANES

MDI series-AUTOMOTIVE

Modified MDI, low activity,

™ Brown liquid - - :
WANNATE™ PM6907 wn liqui 20-50 31.4-32.4 low temperature resistance

Modified MDI, moderate

™ i i S &
WANNATE™ PM8219S | Brown liquid 35-55 31.5:32.5 activity, high hardness

09

Modified polyurethane material
with good low-temperature
crystallinity, used in the fields of
coatings

Modified polyurethane material
with good low-temperature
crystallinity, used in the fields of
coatings

MDI series-FURNITURE

WANNATE™ 8019 Brown liquid

WANNATE™ 8122 Brown liquid

WANNATE™ PM-8135 | Brown liquid

WANEFLEX™ 626 /
WANNATE™ 8122

WANEFLEX™ 626G /
WANNATE™ 8629

WANEFLEX™ 621E /
WANNATE™ 8122

WANEFLEX™ 621F /
WANNATE™ PM-8135

WANEFLEX™ 635 /
WANNATE™ 8122

HaR Wi molded VEF and HRF
20-40 317327
20-40 31.7-32.7

Pneumatic handfeel, density of 43-47Kg/m’, low sensitivity to
temperature, low compression set, low odor

Pneumatic handfeel, density of 43-47Kg/m’, good skin, low
sensitivity to temperature, low compression set, low odor

Pneumatic handfeel, density of 40-7T0Kg/m’, low sensitivity to
temperature, low compression set, low odor

Density of 40-70Kg/m’, longer recovery time, low odor

Density of 50-80Kg/m’, high SAG with good support, latex-like
touching, durable and eco-friendly

v’jj WANHUA

Higher open cell percentage, better process ability, suitable for both

Higher 2,4-MDI content, excellent blowing efficiency, softer handfeel,
suitable for molded / batchblock VEF with low density

Excellent blowing efficiency, higher hardness, suitable for molded /
batchblock VEF with low density

Molded VEF

Molded VEF

Batchblock VEF

Batchblock VEF

Batchblock PU foam

10
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CATALOG FOR POLYURETHANES

ISOCYANATES

Aromatic Isocyanate — TDI Derivatives — TDI Adduct

Specification

Product | go|yent cosr?tl:adnt NCO content | Viscosity Color | FreeTDl Properties Application
% (25°C/mPa-s) | (Gardner) | MONOMer
% %
WATNL:":: E e |morr0 1204137 | 10002000 | <10 <05 Low viscosity, easy to apply Coatings, adhesives
®
W‘:_"r"fs‘;):"': BA 490530 72-16 | 50~150 <10 | <05 | Fastdrying higher hardness
w‘:_'r":;;": BA |49.0~530 7.7-83 500~1800 <10 <05 Fast drying, higher hardness
B
w;:::;;s BA |490-530 7.7-83 500-1800 | <10 | <05 | Fastdrying,higher hardness
TT series is mostly
® applied to formulate
WAMATE | p,  Ispo-sa0 7681 500~2000 <10 <01 Fast drying, higher hardness | rapid drying two-
TT-350Bplus component
polyurethane coatings
B
WAMIZTE | e aso-sa0 7783 s00000 | <10 <05 | Fastdrying higher hardness
W‘:_’r":;;E BA |49.0-530 75-82 500~1800 <10 | <05 Fast drying, higher hardness
B
I‘#M‘:TE BA |49.0~54.0 7.7~8.2 1200~2600 <10 =0 Fast drying, higher hardness
-750Bplus

THM Series

Product solvent | 5°Ud | Nco content | viscosit ki
y Color
-- conte | MOG | rre| ec| mongmer

Specification

-

WAMATE’ HDI%<0.1
s BA | 59.0~62.0 9.8~10.4 200~600 LU0 |
WAMATE® HDI%<0.1
THieone | BAEARD) | 590-620 | 107-113 150~350 <100 | rpige<04
WAMATE® HDI%<0.1
poyieie BA  59.0~62.0  10.5-112 500~1000 | <100 | 1p00<04

Good yellowing-resistance,
fast curing,
relatively balanced performance

Wood coatings
(glossy and
matte paint)

Wood coatings
(matte paint
and primer)

Wood coatings
(primer and
matte paint)

ISOCYANATES

Aliphatic Isocyanate — HDI Derivatives

g’/j WANHUA

Product Solid content
Solvent %
(]

Specification

NCO content Viscosity Color Free HDI
% @25°C (mPa.s) | (Pt-Co) m”},z”‘”

Application

Outstanding weathering

Automotive refinish,

WAA,UATE"'“: o 100 217222 1750~3250 <40 <02 resistance, excellent rail traffic paint, wood
HT-100 e = = mechanical performance, | coatings and plastic
good dilution stability coatings
) Outstanding weathering | Automotive refinish,
WAMATE BA 89-91 19.5-20.1 350650 <40 <02 resistance, excellent rail traffic paint, wood
HT-90B T ’ mechanical performance, | coatings and plastic
good dilution stability coatings
. Outstanding weathering | Automotive refinish,
WAMATE BA/SN (1:1) a9-91 19.5-20.1 350~650 <40 <02 resistance, excellent rail traffic paint, wood
HT-90BS ’ : ' ’ mechanical performance, | coatings and plastic
good dilution stability coatings
% Outstanding weathering = Automotive refinish,
WAMATE BA 74~76 16.0~17.0 60~100 <40 <02 resistance, excellent rail traffic paint, wood
HT-75B ’ ’ b = mechanical performance, | coatings and plastic
good dilution stability coatings
2 Outstanding weathering | Automotive refinish,
WAMATE BA/SN (1:1) 74-76 16.0~17.0 60~100 <40 <02 resistance, excellent rail traffic paint, wood
HT-75BS mechanical performance, | coatings and plastic
good dilution stability coatings
Outstanding weathering | Automotive refinish,
WAMATE" = 100 o (oo || s | mne | Sl ik e v
HT-200 ’ ’ ' mechanical performance, | coatings and plastic
great compatibility coatings
R Fast dryirig Automotive refinish,
IANEAYE BA 89-91 17.3-183 | 1100~2500 & <40 <03 | high crosslinking density, | s o Paint wood
it better chemical resistance | Coopr & o P oo
coatings
- Automotive refinish,
WANAYE = 100 190-210 | 200~700 | <40 | <04 | Lowviscositi el pEtE pein wov
HT-300 low VOC emission coatings and plastic
coatings
. Automotive refinish,
WAMATE . 100 205-225 100~280 <80 <05 Low viscosity, rail traffic paint, wood
HT-400 low VOC emission coatings and plastic
coatings
® _ Automotive refinish,
SANGrE - 100 225-245 | 400~1000 = <80 | <05  Lowviscosity, ral traffic paint, wood
HT-500 low VOC emission coatings and plastic
coatings
Excellent chemical resistance —
X = and weatherability. coatings, can
i gl SN T - 2500-4500 | <60 | SO-2(Free | i onding gloss retention | coatings, coil coatings,
HTBL-175S (Blocked NCOQ) NCO content) | gxcellent Mechanical other metal coatings
properties
Excellent chemical resistance | Heavy-duty anticorrosion
WAMATE® ~109 and weatherability. fields like metal,
SN/MPA 73~77 : 2500~5000 @ <100 — Outstanding gloss retention | machinery coating,
HTBL-275MS / (Blocked NCO) - Excellent Mechanical marine and bridge
properties coating
Outstanding il decl Heavy-duty anticorrosion
WAMATE ) o« | etention xealent aheson | eds e metal,
HB-100 s 100 21.7~22.3 7000~11000 <80 <05 and fa.wmbk? flexibility, high nm1::| nl:grgdcgz dlgg,
chemical resistance coating
. Heavy-duty anticorrosion
¥ Outstanding gloss and color .
WAMATE 100 228238 1200-3500 <40 <05 retention, excellent adhesion ﬂf;i;ilr':;ery":t:é’ng,
HB-200 B e b = and favorable flexibility, high | 2 rine and bridge
chemical resistance coating

12
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CATALOG FOR POLYURETHANES

ISOCYANATES

Aliphatic Isocyanate — HDI Derivatives

Product

Solid content | NCO content Viscosity Color niroe:ol-r:'nnelr
% % @25°C (mPa.s) | (Pt-Co) %

Specification

Application

WAMATE®

HB-75BX

BA/X(L:1)

74~76

16.2~16.8

90~210

<05

Outstanding gloss and color
retention, excellent adhesion
and favorable flexibility, high
chemical resistance

Heavy-duty anticorrosion
fields like metal,
machinery coating,
marine and bridge
coating

WAMATE®

HB-75B

T4~16

16.2~16.8

100~200

<0.5

Outstanding gloss and color
retention, excellent adhesion
and favorable flexibility, high
chemical resistance

Heavy-duty anticorrosion
fields like metal,
machinery coating,
marine and bridge
coating

WAMATE
HB-75MX

MPA/X(1:1)

74~76

16.2~16.8

150~300

Outstanding gloss and color
retention, excellent adhesion
and favorable flexibility, high
chemical resistance

Heavy-duty anticorrosion
fields like metal,
machinery coating,
marine and bridge
coating

WAMATE®
HB-75M

MPA

74~76

16.2~16.8

150~300

Outstanding gloss and color
retention, excellent adhesion
and favorable flexibility, high

Heavy-duty anticorrosion
fields like metal,
machinery coating,
marine and bridge

v’j' WANHUA

ISOCYANATES

Aliphatic Isocyanate — IPDI Derivatives

Specification

el Solid content | NCO content Viscosity Color ;’::;:‘:r Properties Application
Lxe % % @25°C (mPass) | (Pt-Co) [ MO

chemical resistance

coating

Aliphatic Isocyanate Series — Monomers

Product Purity [NCO content
% %

Specification

Viscosity Color | Hydrolysable | acigity Application
@25°C (mPa.s)| (Pt-Co) | Chlorides (%)
. § Outstanding anti-yellowing Adhesive,
WAMATE >995| =497 <3 <30 = — properties improves the flexibility | electrophoretic
i of PU products paint, TPU
Waterb
WAMATE® Moderate reaction rate, p :l;r re‘:lr:a‘:l A
e >99.5 =318 ~30 <30 = = oytstandlng Yellowmg resistance, dispersions, adhesives
high mechanical performance and UV resins, TPU
Vallowitg Waterborne
WANEARE 2995| =375 ~10 <30 - - resistance, stability and durability p_olyu@:hane :
IPDI . dispersions, adhesives
mechanical performance .
and UV resins
Outstanding optical properties.
WANNATE | 2o | =420 - <30 <005 | <001 good yellowing resistance Coatings, Adhesives
X-600 and adhesion
Outstanding optical properties.
WAMATE® excellent weatherability and . :
X-700 >99.5 = i <30 . - thermal resistance. Coatings, Adhesives
good adhesion to the substrate
® Outstanding optical properties. Onti
tical |
pramiars 299.7 =430 — <30 <0.05 <0.01 good yellowing resistance . _Ical S |
XR-2006 o optical materials
: Outstanding optical properties.
WAMATE >095 440 e <30 <005 B excellent wgatherabuhty and Opt_lcal lensesf,
XR-2007 thermal resistance. optical materials
good adhesion to the substrate

Product
WANNATE - 100 2174222 17503250 | <40 | <02
IT-100
e BA 680-720 |  11.0~130 200-1000 | <100 <05
IT-1708 Excellent physical drying
properties. Excellent weather T
i resistance, outstanding gloss and refinish and
WAMATE SN 68.0~72.0 11.0~13.0 1000~4500 <100 <05 color retention. Outstanding industrial
IT-170S mechanical properties. Low r coatings
eactivity, prolonged pot-life.
. Excellent dilution stability
WAMATE  gpron(12) | 68.0-72.0 11.0~13.0 500~2500 | <100 <05
IT-<170BS
WANNATE MPA/X 68.0~72.0 11.0~13.0 1000~4000 & =100 <0.5
IT-<170MX
Excellent chemical resistance and
weatherability. Outstanding gloss | coatings,
WAMATE® retention. Superb mechanical coil coatings
SN 58.0~62.0 | ~7(Blocked NCO)  1000~3000 & =100 - properties. Good adhesion and e &
ITBL-460S flexibility. Low monomer content e
makes it suitable for food contact =
applications

14



CATALOG FOR POLYURETHANES

5} WANHUA

ISOCYANATES

Specialty Amines Other Monomer

Specification Specification

Application Application

Viscosity

15

Product Purity | Color
% (Pt-Co)

Amine value | Water
(mgKOH/g) | cOnfEN

(25°C/mPa-s)

Product . Water Inhibitor Broperties
%

(mg/kg)

Excellent com_patibility with epoxy resin Elastomor Water-based z <01 Endow acrylic resins with excellent ?g:t?:SISVlES{lt:OE:’S:"OzEﬁIng
WANAMINE® SR e s Nl o WAMATE | 545 | <01 | <20(PtCo) 180220 | . ~yris o | Weather resistance, high hardness and Bs, .
2997 <15 — — <02 | Balanced reactivity and operatingtime. | 5% L0 oL O HEMA-98 (Cal.as MMA, %) | 1. o reaction selectivity automotive OME and refinis
o Low viscosity and low VOC content. y coatings, industrial coatings
. . ; Polyurethane leather slurry
Outstanding mechanical properties. - -
i Wood, construction machinery,
5 S Three primary hydroxyl groups with | automotive and marine coatings.
~ Endow product with excellent gloss, S-unRites e WANACHEM® >990 | <005 <25 (Hazen) <0.002 balanced activity. High designability | Surface treatment of titanium
WANAMINE _ <30 60-80 520-540 <01  yellowing resistance and mechanical polyurethane coatm_gs T™P ik | - (Cal.as HCOOH, %) of structure, easy controlled process. | dioxide, synthesis of lubricant,
211 properties. Polyurethane adhesives Highi ity and excallent stability polyurethane foam, polyether
Polyurethane leather slurry polyol and PVC plasticizer
quf'".d’ saloiane ey ha_ndmg' Low Low activity chain extender
toxicity-Ames test negative. Improved ; | hai
> flowablity and adhesion. Low moisture WESPrRY polyures Ciain
WANALINK 296.0 = 330-360 - <0.05 K S : extender for PU elastomer
6200 sensitivity. Compatible with a wide . .
. Reinforcing agent for
range of polyols, co-curatives and all olvurethane foam
other polyurethane chemicals poly
Medium activity to meet construction Chain extender for tracks,
WANALINK® _ _ _ 200-370 <05 requirements. Ames test negative, waterproofing and sealant
1104 = health friendly Liquid, convenientand | materials Curing agent for
energy saving sports flooring
PU catalyst, polyurethane
WANAMINE® =990 | <50 B B <03 B foams _for refrigerators,
DMCHA sandwich panels, slabstock,
pipes and synthetic woods

AUXILIARIES

Hardeners

Specification

Product Solids Viscosity NCO Properties Application
(Y%owt) @25°C (mPa.s) (%owt)
Aquolin’ Excellent chemical resistane, Waterborne 2k
161 100 2000-4000 A1 long pot-life hardener
—_— Excellent dispersability,
LS 100 4500-6500 20-21 higher hardness and chemical resistance, }_vl\la'ijerbome 3k
268 excellent compatibility elialnl e
Aquolin® Excellent water dispersity and hand- Waterborne 2K
269 100 500-2000 18.8-19.8 mixing, excellent water resistance. harder
Aquolin® Exellent water dispersability, Waterborne 4k
270 100 2500-4500 20.2-21.2 fast drying and yellow resistance hardener
Aquolin® Excellent water resistance, excellent Waterborne 2K
280 100 <1000 19.2-20.2 weather resistance, long pot life. harder

16



CATALOG FOR POLYURETHANES

g"}r WANHUA

AUXILIARIES POLYURETHANE PRODUCTS
Thickeners TPU

Specification

17

Specification
Product Hardness | Hardness
(Shore A) | (Shore D)

Product Hardness Properties Application Density | Tensile Strength | Tear Strength
(Shore A) (g/cmy’) (Mpa) (N/mm)
: Newtonian rheology. : Excellent mechanical 2 .
V d 4 . . Aut tive, textile industry,
i 20+1 prepared with specific, High shear visco, levelling WANTHANE = 64 1.21 45 225 properties, good abrasion f;ogﬁ\r:;gr“‘ir?ld:st;i:l”;nui‘;l?érin
e unicaptmtechnology of wanhua bl resistance, short cycle time 5 g J
Vesmody" Excellent levelling and anti-saggin WANTHANE® Eproperties', . Automotive, textile industry,
40+1 '8 -sagging Medium, high shear visco - ) 1.22 48 260 good abrasion resistance, f : : SR
U505 performance, microbe resistance WHT-1172 z ‘ootwear, industrial engineering
short cycle time
Vesmody" L b levelli d anti i Bxcellentmecnanical Automotive, textile indust
v 3541 Balance det\lte'le_n evelling and anti-sagging, Low, medium shear visco WANTHANE - 80 1.18 32 90 properties, good abrasion footwear in’dus‘trial on insrz)el;rin
U601 water and alkali resistance WHT-1180 resistance, short cycle time B g 4
Vesmody® e Pseudoplastic rheology, excellent medium- Maditistiea WANTHANE® 85 119 37 100 ;:Z?L%Z?;gzn;;igsion Automotive, textile industry,
o+ A o : edium shear visco - : B : ; et
U604 shear viscosity thickening efficiency WHT-1185EC resistance, short cycle time footwear, industrial engineering
‘ Pseudoplastic rheology, excellent medium- r Excellent mechanical i o
Vanmay 40+1 shear viscosity thickening efficiency, stable to Medium shear visco RUARTISAR. = 90 119 42 120 properties, good abrasion g-lggnﬁg?‘?ihtfﬁrl:zllzsuixrin
s pigment, good leveling ability WHT-1190 resistance, short cycle time ’ & g
: Excellent levelling and anti-sagging ® Excellent mechanical : o
i . . Al
Nasmiody 40%1 performance, balance between medium High, medium and low visco WARIHARE 95 55 1.2 43 140 properties, good abrasion f:;;:r:;?‘;i’dtfﬁ::;'::;is:xring
Y and low visco WHIELO resistance, short cycle time 4
- Excellent low-shear viscosity thickening £ Excellent mechanical : i s
Vesmody' ) ) ) ) WANTHANE ) ) Automotive, textile industry,
35+1 efficiency, thixotropy, high gloss and good Lower shear visco 98 60 1.21 44 175 properties, good abrasion footwaat, industrial efigineerin
U902 water resistance WHT-1198IC resistance, short cycle time 2 8 g
5 Excellent low-shear viscosity thickening a Excellen_t mechanica! . . )
Vesmody 40+1 efficiency, thixotropy, high gloss and good e WANTHANE _ 64 191 38 190 propel_'tles, oufcs:.tandmg Text.lle |nf.|u5try, footwear, industrial
U905 e - WHT-1264 extrusion stability, short cycle | engineering
time, low cost
) Excellent mechanical
WANTHANE" 01 _ 119 28 i4p properties, outstanding Textile industry, footwear, industrial
WHT-1290 : extrusion stability, short cycle | engineering
time, low cost
- Excellent mechanical
WANTHANE 96 56 12 31 140 properties, outstanding Textile industry, footwear, industrial
WHT-1295 - extrusion stability, short cycle | engineering
time, low cost
- Excellent mechanical
WANTHANE"® 97 65 121 3 180 properties, outstanding Textile industry, footwear, industrial
WHT-12958 ’ extrusion stability, short cycle | engineering
time, low cost
Excellent mechanical
WANTHANE® 85 _ 12 36 05 properties, outstanding Textile industry, footwear, industrial
WHT-1485RV . extrusion stability, short engineering
cycle time




CATALOG FOR POLYURETHANES

g’/j WANHUA

POLYURETHANE PRODUCTS POLYURETHANE PRODUCTS

TPU TPU

Specification Specification
Product Hardness | Hardness | Density | Tensile Strength | Tear Strength Properties Product Hardness | Hardness | Density | Tensile Strength | Tear Strength Properties Application
(Shore A) | (Shore D) | (g/cm’) (Mpa) (N/mm) (Shore A) | (Shore D) | (g/cmy’) (Mpa) (N/mm)

Application

19

Low compression set, good
. . i - ® oil resistance and hydrolysis : i I :
WANTHANE" 6 B 3 55 100 Outstandlng.extrusmn stability, Textile industry, footwear, WANTHANE 30 o 118 34 100 resistance, excellent Electrical engineering, industrial
WHT-14901V short cycle time industrial engineering WHT-2180 abrasion resistance and low engineering
temperature flexibility
L ion set, d
= Excellent mechanical properties, Tl sty ot ® oﬂ":ei?sgﬂzssa'ﬁg hydrgo?;sis Eleettcalong Enaieal
WANTHANE 95 55 il il 38 148 outstanding extrusion stability, in dus:ri Al :n gri)r’;e(e):i’n gea 2 WAV"\:;_';::?E 85 = L] 26 110 releasistgnce, excellent i e:gin"efn-:gg'"ee""g’ fncustria
WHT-1495EC short cycle time s abrasion resistance and low
temperature flexibility
Low compression set, good
» . . " - ® oil resistance and hydrolysis N : o "
WANTHANE 95 55 191 40 150 Ol-l..ltstandllng_extrusmn stability, Te§t|§ !nijustr_y, foc_)twear, WANTHANE a0 _ 12 29 120 resistance, excellent E:fgcitnr;cearli sggmeenng, industrial
WHT-1495RV short cycle time Industrial engineenng WHT-2190 abrasion resistance and low
temperature flexibility
. Outstanding abrasion . ‘l;ﬂvreg?srg?‘rcissalgg ﬁd, r%?;gs
MANTANG 66 - 118 25 70 eptacs sl low Textile industry, footwear ARTHANE 95 55 12 31 125 resistance, excellent Electrical engineering, industrial
WHT-1565IC temperature flexibility, WHT-2195 abrasion resistance and low GHRIECHlE
excellent mechanical properties temperature flexibility
WANTHANE"® Outstanding abrasion resistance, WANTHANE"® ta‘rei?;a%fjggg ﬁ;t!'r%?y?s?s Bladiricaliensineernetiidustial
13 = 1.19 30 75 good low temperature flexibility, Textile industry, footwear 98 60 121 32 135 resistance, excellent ectrical engineering, industria
WHT-1570IC excellent mechanical properties WHT-2198 abrasion resistance and low SHRINGEIng
temperature flexibility
Outstanding abrasion resistance & Excellent mechanical
1] ) §
WANTHANE 80 — 1.19 26 80 good low temperature flexibility, Textile industry, footwear WA NT’:;?E 80 = 121 30 85 rp;;gtz:f:‘ ‘%fa":gia,:g Industrial engineering
. . VVH I— i
WHT-1580 excellent mechanical properties heat and fungus resistance
. Outstanding abrasion resistance, ® Excellent mechanical
WANTHANE 36 — 1.19 30 90 good low temperature flexibility, Textile industry, footwear WANTHANE 85 = 1.22 35 100 EJ;E:;TCE:’ ogl?ggav:giar:g Industrial engineering
WHT-1585 excellent mechanical properties WHT-7185 heat and f,ungus resistance
Stable melt viscosity, . Excellent mechanical
® y :
WANTHANE 80 = 119 30 0 good workability for high Fabric coating WA“T’:;::'E 90 - 1.24 40 110 E’E’;Efa'ﬁﬁ" 53;;‘3;:3?53 Industrial engineering
IITEAsSAR frequency welding gl heat and fungus resistance
& Stable melt viscosity, ® Excellent mechanical
WA 85 - | 119 32 90 | good workability for high Fabric coating e Ao 95 - 13 45 B |l ue Industrial engineering
WHT-1685AD X WHT-7195 ) 'ing
frequency welding heat and fungus resistance
- Stable melt viscosity, -~ Outstanding hydrolysis _ -
WANTHANE" | 45 - | 119 40 97 | good workability for high Fabric coating WANTIE:E - _ 1 . I T T Incistrial enginesring sparts acd
Ll frequency welding excellent anti-UV property
L Stable melt viscosity, " Outstanding hydrolysis . o
AT RANE | g - | 110 37 102 | good workability for high Fabric Coating WANTHANE" | 4, - 11 25 75 |EEcen Industrial engineering, sports and
WHT-1690AB ; WHT-8180 p 1 ty, leisure
frequency welding excellent anti-UV property
® Stable melt viscosity, @ Outstanding hydrolysis ) o
WANTHANE" | o5 - | 12 2 122 | good workability for high Fabric Coating WANTHANE ™ | g5 - | 26 B0 | e Il e e, sporke el
Al L frequency welding WETS 55 excellent anti-Uv prop’erty

20
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CATALOG FOR POLYURETHANES

POLYURETHANE PRODUCTS

TPU

Product Hardness | Hardness
(Shore A) | (Shore D)

Density | Tensile Strength | Tear Strength
(g/em’) (Mpa) (N/mm)

Specification

Properties

Application

Outstanding hydrolysis resistance,

WANTHANE 90 1:12 28 100 good low temperature flexibility, IncLulst‘rial engineering, sports
WHT-8190 excellent anti-UV property and leisure
& Outstanding hydrolysis resistance, . L
WANTHANE 95 113 30 110 good low temperature flexibility, '“‘Z”f‘_’ ial engineering, sports
Lol excellent anti-UV property ANCIERTIE
. Excellent transparency,
WANTHANE outstanding hydrolysis resistance, .
WHT-8280 80 L 2 L good fungus resistance and S R R
anti-UV property
B Excellent transparency,
WANTHANE outstanding hydrolysis resistance, :
AT 85 itk 25 80 good fungus resistance and Sports and leisure
anti-UV property
" Excellent transparency,
WANTHANE outstanding hydrolysis resistance, :
WHT-8290 % dike 28 100 good fungus resistance and SRS
anti-UV property
. Excellent transparency,
WANTHANE outstanding hydrolysis resistance, .
T 85 1513 29 115 good fungus resistance and Sports and leisure
anti-UV property
i Excellent transparency,
WANTHANE 90 114 20 120 outstanding hyd.roly5|s resistance, % oote andlehurs
WHT-8264 good fungus resistance and
anti-UV property
® Non-yellowing, .
WANTHANE 80 1.08 14 s high abrasion resistance, Slh‘;ef':i“tﬁ";";"es’
WHT-A880 low temperature flexibility SleCHOMEIICUSLTY
® Non-yellowing, .
WANTHANE 85 1.09 16 75 high abrasion resistance, Slhtis’ a.utlon;o;ves,
WHT-AB8S low temperature flexibility SIECHOMEINCUSITY
= Non-yellowing, g
WANTHANE 90 1kl 25 85 high abrasion resistance, shoes, g fomate
WHT-AB90 & electronic Industry
low temperature flexibility
= Non-yellowing, sh Skt lscirshi
WANTHANE 95 11 30 95 high abrasion resistance, 7 doest, AUOMOTVES SIECHONIC
WHT-A895 low temperature flexibility MICUDHY,
Low mold shrinkage,
WANTHANE® 80 115 40 200 good impact resistance, Industrial engineering, sports
WHT-8280H : high mechanical properties, and leisure
perfect transparency
Low mold shrinkage,
WANTHANE"® good impact resistance, Industrial engineering, sports
WHT-1180H 80 118 46 231 high mechanical properties, and leisure

perfect transparency

POLYURETHANE PRODUCTS

TPU

{'J/} WANHUA

Product Hardness | Hardness
(Shore A) | (Shore D)

Density | Tensile Strength | Tear Strength
(g/em’) (Mpa) (N/mm)

Specification

Stable melt viscosity, outstanding

WANTHANE" 90 - 1.19 40 120 toughness, strength and impact | Fabric coating
WHT-F390 resistance
Excellent mechanical properties, : A
WANTHANE® : A Automotive, textile industry,
i et 95 55 1.20 45 150 good a_brasmn resistance, short e
cycle time
. Excellent mechanical properties : _—
WANTHANE ] cal prop > | Automotive, textile industry,
WHT-1190G B = 120 L a0 good a_brasmn resistarice, short footwear, in:iustrial enginee’ring
cycle time
2 Stable melt viscosity, outstanding
WANTTANE 90 - 1.19 35 110 toughness, strength and impact | Wire & cable
WHT-C190 resistance
Product Hardness | Density | Tensile Strength Ring-ball softening Properties Application
(Shore A) | (g/em’) (Mpa) temperature (°C)
® Wide range of activation
WANTHANE 82 1.19 25 145 temperature, soft touch Film
WHT-6232 with high elasticity
® Wide range of activation
e 12 117 temperature, soft touch Film
WHT-6236 with high elasticity
= Wide range of activation
WANTHANE temperature, soft touch with high
WHT-6290 96 L19 23 87 elasticity, excellent bonding Footwear
strength with various substrates
. Wide range of activation
WANTHANE temperature, soft touch with high )
WHT6228C =2 Ll = e elasticity, excellent bonding i
strength with various substrates
L Wide range of activation
WANTHANE temperature, soft touch with high )
WHT-MT3 7 119 23 130 elasticity, excellent bonding Film

strength with various substrates

22
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CATALOG FOR POLYURETHANES

POLYURETHANE PRODUCTS

Waterborne Polyurethanes

Specification

Product MFFT Application
(wt%) ("c)
; Hery lowsznont afnlm Teminggen, Furniture, home decoration, semi outdoor
Lacpar 40+1 13 fast drying, high gloss, good compatibility wood co;tin . ’
4220 with acrylic emulsion. &
Solvent free, high fullness, excellent flexibility, ) )
Lacper® 1 . good compatibility with acrylic acid, solvent ~ Furniture and home decoration wood
421 - free; The effect of electrostatic spraying is coatings
excellent.
: High hardness, quick drying, excellent stack : s
Furniture and home decoration wood
s 40+1 26 resistance, good flexibility, good adhesion to .
4221 PVC. coatlngs
Lacper® 40+1 48 High hardness, quick drying, excellent stack Wooden door, furniture, home decoration
4219 . resistance, solvent free wood coating
) Low odor PUD, high fullness, fast hardness FirsitGRs s R et G
P 40*1 40 establishment, good compatibility with acrylic cnglings
4218 acid, solvent free g
5 Excellent permeability, excellent chemical : .
Lacper 351 49 resistance, fast hardness establishment, Ez;;nilrtlure Zitiome degicrn oy
g excellent scratch resistance, solvent-free &
Lacper® 38+1 2 High gloss, high fullness, high film hardness, Wooden door, furniture, home decoration
4109 - good leveling wood coating
Leasys® G i High gloss, good permeability, good film Furniture and home decoration wood
5530 - forming property, no cracking in thick coating = coatings
Urosin® _ Good chemical resistance, easy to mat, : ;
4617 At high hardness, dust free before uv curing Ingstial eoaing
u':;:;"? 38+1 6.0-8.0 Excellent transparency, viscosity and stability Waterborne UV furniture wood coatings
Urosin® N - Water based UV furniture coatings and floor
+ 4
ey 38+1 6.0-8.0 Excellent transparency, viscosity and stability it Congs
Crysol® Good stipping performance on plastic,
1% 35+1 - excellent water resistance, Industrial coating
also suitable for Al-Mg alloy, tinplate
Excellent boiling water resistance, excellent
Crysol’ aluminum powder orientation, recommended ; N
+ t}
6136 0l < for UV matching primer, No APEQ, NMP,NEP | T (estics ooaing
contained.

POLYURETHANE PRODUCTS

Waterborne Polyurethanes

5} WANHUA

Specification

Product Solids MFFET Application
(wt%) (‘C)
Crysol’ Apsiey B Outstanding bullding up, fexibility Soft touch .top, good chemical, abrasive and
6512 scratch resistance
Crysol’ Very low VOC possible, good building up, H_' e e AL L ‘?W'“g'
40+1 =5 e high gloss, good property of film forming
6140 good flexibility ’ -
and abrasive resistance
) . ) Easy matting, excellent coating permeability,
T 40+1 44 So;t touchhtop, _good chemical, abrasive excellent water resistance, and weathering
8529 and scratch resistance resistance, excellent anti\contamination
— Outstanding adhesion,
e 35+1 34 excellent flexibility and weather ability, High gloss, excellent resistance to yellowing
8530 good effect pigments orientation
: Bucellewt adnesion, waterresitance, Excellent mechanical properties, yellow
Archeol 50+1 — yellow resistance, transparency, R prop 2
8558 high gloss and hardness resistance and hand feeling
el Good stipping performance on plastic,
i 50£1 - excellent water resistance, Excellent elongation and soft handls
8560 also suitable for Al-Mg alloy, tinplate
o Prevention of excessive skin hydration,
S 455*1.5 = higher active penetration into skin, Skin transfer mask
sT11 360° fit on skin
Carfil’ 35+1 = Easnly ik Gl b Water-based nail polish
9235NP non-irritating
" Naturally volumizing effect
:“: 29.0-31.0 0 smooth touch & vivid hair Shampoo

suitable for transparent system

14
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CATALOG FOR POLYURETHANES

POLYURETHANE PRODUCTS

Waterborne Polyurethanes

Specification

POLYURETHANE PRODUCTS

Waterborne Polyurethanes

g’/j WANHUA

Specification

Product Solids MEET Application
(wt%) ("c)
il 50+1 5 Thgrmal—actwated i Auto interior, 3D lamination adhesive
1676 activated temperature, good tack
Adwel® Thermal-activated type, low heat activated
50+1 =5 temperature, good tack, good manual Auto interior, 3D lamination adhesive
1665A assembling
Adwel® Thermal-activated type, long open time, Footwear, auto interior, 3D lamination
50*1 10-15 i .
1630C good reactivation adhesive
. s : -
Adwes 40+1 <5 Thermal actlva.ted type, rapid crystallization, Auto interior, 3D lamination adhesive
1675P excellent bonding strength
. Thermal-activated type, 1C application, - —
Adwel 4841 10 good tack, excellent hydrolysis & heat Footw_ear, auto interior, 3D lamination
1631 } adhesive
resistance
Adwel® 5041 5.15 Lamination dry activation PUD, also suitable Lamination adhesive, heat transfer
1652 in conveyer belt
Thermal-activated type, 1C application i o g
° i i Foot to int 3D| it
Aupel 49+1 5-15 good tack, excellent hydrolysis & heat QERVISAN, AU IRERIOn.SE AmiERan
1654 ; adhesive
resistance
Adwel® _ Excellent wet tack, sufficient open time, .
R 42+1 high cohesion Waterborne contact adhesive
i Polycarbonate polyether type, good
Leasys 50+1 = resilience and jungle resistance for base Textile & leather
3459 coat (automobile)
Leasys® _ _ Polycarbonatg type, well-balanced PUD with Textile & leather
3375 excellence resistance for top coat
Leasys® _ Polycarbonate type, weather resistance, high )
3920 33kl gloss PUD for finishing and top coat Textile & leather
L - o
easys e _ Polyester type, matt finishing for general Tostile & leather
3102 purpose
L . : :
easys 49+1 _ Polyester type, high solid content PUD for Textile & leather
3458 base coat and top coat

Product Solids MEET Application
(wt%) (‘C)
Leasys" Polyether type, anti-hydrolysis and flexible .
+ — b
3455 esl for base coat and top coat TS Ieather
Leasys’ Polyether type, flex resistance for shoe i
+ —
el 351 peinting top coat Textile & leather
Leasys" _ Polyether type, excellent adhesion for .
+
i 49+1 general tie coat Textile & leather
£ o . ) .
easys 4541 _ Polyether t'ype3 cost-effective PUD for tie Testile & leather
5219 coat & lamination
Leasys"® a0ET _ Polyether type, acid coagulation and T etk
3661 - anti-hydrolysis for dipping and coating stile & leather
Leasys’ High modulus, wear resistance for inner
+ - -
3978 (e gloves and finishing Textile & leather
Tekspro® . _ F.’o_lye_ster type, high gloss PUD for textile Textile & leather
7377 finishing
Tek . Flexible PES-base PUD for shoe printing,
g 55+1 - : RATES Textile & leather
7351 coating
Tekspro® o _ Flem_ble PES-base PUD for shoe printing, Textile & leather
7357 coating, gloves
Tekspro® - _ Flexible PES-base PUD for cloth printing, §
i 40+£1 coating, gloves Textile & leather
Tekspro® _ Polyether type, high elasticity for cloth .
7359 B3 printing & coating, soft handle Textile & leather
Ll - .
Tekspro 041 _ Plyetheatype, hedtacivation, soiciaodie. | o p leaher
7360 flexible
Tekspro® % Polyether type, Flexible and color fastness for g
7316 sl o ink layer of printing Textile & leather

26
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CONVENTIONAL POLYESTER POLYOL CONVENTIONAL POLYESTER POLYOL

- Statils OH Max Acid Max Max Corlor 60°C 80°C - Status (o] ;] Max Acid Max Max Corlor 60°C 80°C
Composition Codes 25°C Value Value Moisture Number Viscosi Viscosit Composition Codes 95°C Value Value Moisture Number Viscosit Viscosit
( ) (mgKOH/g) | (mgKOH/g) (%) (Pt-Co) (mPa 3’ (mPa- s¥ ( ) (mgKOH/g) | (mgKOH/g) (%) (Pt-Co) (mPa- sy (mPa- s¥
WHP-102 1000 Solid 112+6 0.30 0.03 30 275 144 30-50 WHP-106 1000 Solid 112+6 0.30 0.03 30 241 129 40-60
WHP-152 1500 Solid 75t4 0.30 0.03 30 550 310 30-50 WHP-206 2000 Solid 56+3 0.30 0.03 30 912 471 40-60
EG/AA

WHP-202 2000 Solid 56+3 0.30 0.03 30 1000 454 35-55 HDO/AA WHP-306 3000 Solid 372 0.30 0.03 30 2840 1400 40-60
WHP-302 3000 Solid sl 0.30 0.03 30 2030 933 35-55 WHP-356 3500 Solid 32:+2 0.30 0.03 30 3970 2000 45-65
WHP-6004 600 Solid 185+10 0.30 0.03 30 116 72 25-45 WHP-406 4000 Solid 28+2 0.50 0.03 30 4740 2280 45-65

WHP-104 1000 Solid 112+6 0.30 0.03 30 290 145 30-50 WHP-107 1000 Liquid 112+6 0.30 0.03 30 230 122 <25

BG/AA WHP-204 2000 Solid 56+3 0.30 0.03 30 1170 668 35-55 DEG/AA WHP-207 2000 Liquid 56%3 0.30 0.03 30 811 395 <25

WHP-304 3000 Solid Sijar 0.30 0.03 30 2850 1490 40-60 WHP-307 3000 Liquid 7=k 0.30 0.03 30 1890 948 <25

WHP-404 4000 Solid 2812 0.30 0.03 30 5960 3050 40-60 WHP-109 1000 Liquid 112+6 0.30 0.03 30 430 180 <25

WHP-5005 500 Liquid 225+10 0.30 0.03 30 197 91 <25 WHP-209 2000 Liquid 563 0.30 0.03 30 845 414 <25

MPD/AA

WHP-105 1000 Pasty 112+6 0.30 0.03 30 620 254 30-50 WHP-309 3000 Liquid 372 0.30 0.03 30 3510 1430 <25

NPG/AA WHP-205 2000 Pasty 56%3 0.30 0.03 30 2540 800 35-55 WHP-409 4000 Liquid 28+2 0.30 0.03 30 3597 1670 <25
WHP-305 3000 Pasty 37+2 0.30 0.03 30 4600 1620 35-55 WHP-1521 1500 Pasty 75+4 0.30 0.03 30 602 262 30-50

EG+PG/AA

WHP-405 4000 Pasty 28+2 0.30 0.03 30 9870 3800 40-60 WHP-2021 2000 Pasty 56+3 0.30 0.03 30 959 444 30-50




CATALOG FOR POLYURETHANES &;)’ WANHUA

CONVENTIONAL POLYESTER POLYOL POLYESTER POLYOL FOR PUR

Max Acid Softening | Melting Setting

OH Max Acid M Max Corl 60°C 80°C ! iscosi
Composition Codes Statnus Value 3:lu:| MOiSat):.II’E h?gmgre?r Viscosit: Viscosit: Composition Codes Value Point Point Time V‘glifao-sslfy °C
(25°C) (mgKOH/g) | (mgKOH/g) (%) (Pt-Co) (mPa-s [mPa-s¥ (°C) {€C) (sec)
WHP-1024 1000 Liquid 112+6 0.30 0.03 30 346 149 <25 SA WHP-SA1600 3000 35+4 2 30 88 = 1 10 130
WHP-1524 1500 Liquid 75+4 0.30 0.03 30 604 334 <25 AQ WHP-AQ1605 5500 21+3 4 -50 = = = 6 80
EG+BG/AA | WHP-2024 2000 Pasty 56+3 0.30 0.03 30 1120 569 20-40 WHP-AD1200 3750 30+2 2 . 85 85 35 0.3 130
WHP-3024 3000 Pasty 37+2 0.30 0.03 30 2800 1360 25-45 WHP-AD1201 3750 30+2 2 -20 87 = 40 4
WHP-4024 4000 Pasty 2842 0.30 0.03 30 5940 2630 30-50 WHP-AD1202 3750 30+2 2 -60 59 55 80 2 80
WHP-1027 1000 Liquid 112+6 0.30 0.03 30 326 133 <25 AD WHP-AD1204 3750 3042 2 = 73 70 20 2 80
WHP-1527 1500 Liquid 75+4 0.30 0.03 30 609 245 <25 WHP-AD1800 8500 13+1 2 -60 63 57 50 15 80
EG+DEG/AA
WHP-2027 2000 Liquid 563 0.30 0.03 30 1090 440 <25 WHP-AD1801 5500 202 7 -60 61 56 50 5 80
WHP-3027 3000 Pasty 3742 0.30 0.03 30 2560 1080 30-50 WHP-AD1802 6500 17+2 2 -60 63 57 50 10 80

N WHP-1045 1000 Liquid = 112+6 0.30 0.03 30 421 179 <25 AR O M ATI C P O LYE ST E R P O LY 0 L

WHP-2045 2000 Liquid 56+3 0.30 0.03 30 1400 638 <25
Max Acid Max Max Corlor
StaEUS Value Moisture Number
(25°C) (mgKOH/g) 9 (Pt-Co)
BDO+HDO/AA | WHP-2046 2000 Liquid 56+3 0.30 0.03 30 876 466 <25
WHP-PF3220 350 Liquid 315+10 2.0~3.0 <0.05 <100
WHP-1056 1000 Solid 112+6 0.30 0.03 30 380 170 <25
WHP-PF3220LA 350 Liquid 315%10 <1 <0.05 <100
NPG+HDO/AA | WHP-1556 1500 Solid 75+4 0.30 0.03 30 568 296 <25
WHP-PF2020 560 Liquid 195+5 <1 <0.05 <100
WHP-2056 2000 Solid 56+3 0.30 0.03 30 993 535 <25
WHP-P756 2000 Liquid 56+3 <0.5 <0.05 <50
DEG+NPG/AA | WHP-2057 1000 Liquid 56+3 0.30 0.03 30 1430 436 <25
WHP-P511 1000 Solid 110+6 <0.5 <0.05 <50
WHP-P656 2000 Liquid 56+3 <0.5 <0.05 <50
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CATALOG FOR POLYURETHANES

POLYETHER POLYOLS

Flexible polyether polyol

Product Appearance| VISCOSity
PP (mPa.s)

Specification

SR | bt PH OHV Application
(%) (g/em’) | (ppm) | value | (mgKOH/g)
: Aot g stre ol
WANOL | colorless | 800-1000 | <005 | 1004010 <3 | 57 | 34%15 S e cure PU foam,
F3135 molecular weight and high ) -
R integral skin, etc
reactivity
A glycerol based polyether High-resilience cold
wANoOL® - - polyol with nominal 6000 -cure PU foam,
o Colorless = 1000-1300 <0.05 | 1.00£0.10 <3 5-7 28%15 Tl ke i i kgl s,
reactivity etc
_ A glycerol based polyether High-resilience cold
WANOL | coioriess | 11001500 <005 | 1004010 <3 5.7 iy || PSR bEtdnchensty | e
E3180 and nominal 8000 molecular integral skin foam,
weight and high reactivity etc
- Aglycerol based polyether High-resilience cold
WANOL 2 -cure PU foam,
Colorless | 1500-2000 <0.05 | 1.00%0.10 <3 7-9 22+15 | polyol with 7500 molecular : i &
F3170A weight and high reactivity :\ttegra LG,
c
° A glycerol based polyether )
WANOL | cooress | 600800 = <005 | 1004010 — 57 | 475%15 | polyolwith 3500 molecular | FiEible slabstock
F3147D ; PU foam
weight
« A glycerol based polyether Flexible slabstock PU
WANOL | colorless  400-600 = <005 | 1004010 <3 | 57 5615 | polyolwith3000 molecular | foam, adhesive and
F3056 weight coating
® A glycerol based polyether ;
WANOL | (iioress | 450750 | <005 | 1004010 <3 | 5575 | 56+L5 | polyolwith3000 molecular | ©\@ble slabstock
F3156D : PU foam
weight
wANOL® b Bio-based polyether polyol Flexible slabstock
bt Colorless = 500-800 = <0.05 | 1.00%0.10 — 5-8 5b1.5 with 36-40% bio content R
WANOL® o Bio-based polyether polyol Flexible slabstock
i e Colorless | 500-800 | <0.05 | 1.00%+0.10 — 58 76t15 with 48-520% bio content PU foam
WANOL® = + o Bio-based polyether polyol Flexible slabstock
FB3%0 Colorless | 520-780 = <0.05 @ 1.00£0.10 — 6.5-8 14545 with 89-93% bio content PU foam, VE foam
- . . " " .
WANOL Colorless = 190-350 <005 | 1.05+0.10 <5 5.7 245+15 A conventional viscoelastic VISCOEl.aStIC foam,
$3007 polyether polyol adhesives

v’j' WANHUA

POLYETHER POLYOLS

Flexible polyether polyol

Specification
Product . Viscosity | Water | pensity K+ | PH OHV Properties Application
earance conten o
PP (mPa.s) (%) (g/cm?) (ppm) | value | (mgKOH/g)

WANOL olorlais 200-300 | <005 | 1.00+010 | <5 5.7 168+5 A conventional viscoelastic \ﬁscoe_lastic foam,
R2310 polyether polyol adhesives
° | White, opaque, A pplymer polyol with high .
WANOE viscousFl’i Cl‘,lid <6000 <0.10 | 1.05%+0.10 - 6-9 27D solid content Polymer :-5;22 il\?::c foam,
F3148P q content is 47-51%
Mattresses, sofas,
L] = .
WANOL Whlte, op_aql:le, <5000 <010 | 1.05+0.10 - 6-9 30+2 A polymer polyol_ clothing, shoe
F3145P viscous liquid Polymer content is 44~46% | cotton and strong
cotton, etc
Mattresses, sofas,
WANOL® | White, opague, = A polymer polyol clothing, shoe
5 1 sep viscous liquid <1400 <0.10 | 1.05%0.10 — 6-9 39.5%45 Polymer content is 24~26% GhnsE
cotton, etc
g Mattresses, sofas,
WANOL® | White, opague, < < + i A polymer polyol clothing, shoe
F3115P viscous liquid =950 <010 | 105+0.10 | - 69 aata Polymer content is 14~16% | cotton and strong
cotton, etc
N Mattresses, sofas,
WANOL White, opaque, A polymer polyol clothing, shoe
= = !
F3110P viscous liq uid <800 <010 | 1.05+0.10 69 4714 Polymer content is 9~11% cotton and strong
cotton, etc
® . ith hi High-resilience cold
WANOL White, opaque, A pol_yf_ner polyol with high B
visco’us‘fi cl‘_‘id <5500 <0.10 | 1.05%0.10 — 6-9 21+1.5 reactivity Polymer content -cure PU foam,
F2140P q is 39~43% integral skin, etc
® . ith hi High-resilience cold
WANOL White, opaque, A polymer polyol with high g
viscousFl’i cl‘,lid <6500 <0.10 | 1.05%+0.10 — 6-9 2115 reactivity Polymer content -cure PU foam,
F2140Y q is 39~43% integral skin, etc
B " A polymer polyol with high High-resilience cold
FEANGE. Wvgfguz‘za?‘:'j <3500 | <010 | 1054010  — | 69 | 24+3 | reactivity Polymercontent | -cure PU foam,
F2130P q is 30~32% integral skin, etc
Pneumatic VE foam
WANOL® A glycerol based polyether Hijpersni s Cel

Colorless 950-1450 =<0.05 1.00+£0.1 <7 5-7 35+%2 polyol with 5000 molecular ek
o weight and high EO content = ©Penerior igh
resilience foam

Pneumatic VE foam

® A glycerol based polyether
WANOL Colorless  |1000-1500 <005 | 1.00+0.1 | <7 | 57 | 34%2 | polyolwith highEO content | HyPersoft foam Cel
F3150A and high reactivity opener for high

resilience foam
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CATALOG FOR POLYURETHANES

v’jf WANHUA

POLYETHER POLYOLS POLYETHER POLYOLS

Rigid polyether polyol Rigid polyether polyol

Specification

Product AbDearanes Viscosity Water Density K+ PH OHV Properties Application
PP (mpa-s) |Content (%)| (g/em’) (ppm) | value |(mgkOH/g)

Specification

Product Aopearance | Viscosity Water Density K+ PH OHV
pp (mpa-s) [Content(%)| (g/c (ppm) | value |(mgkOH/g)

Application

Properties

® Agl | initialized polyether triol Rigid foams, = | Light Yellow A sucrose and temary alcohol based Rigid foam with
o glycerol initialized polyether trio ) s ‘ lveth lvol with high functionali ;
WANOL | oot liquid | 400-800 = <0.08 [1.10+0.10 <8 57 | 56015 used ascrosslinker or dilute agent | coatings, cross WANOL toDark | 2700-4000 = <015 1104010 <50 | 47 & 360%15 zsdyzgtfgrp;fp;ﬂb"it;gwit‘;‘"pe':t':]gy good physical
R2303 in formulations linkers, etc R8336 Yellow series blowing agents properties
e 1 o . A sucrose and ternary alcohol based L .
WANOL® - A glycerol |n|t|a.)i|zed pulg.lether triol nglt! foams, WANOL® Light Yellow vtk Byt bt Nk naey Rigid foam.w1th
Bt Clear liquid 300-500 <0.08 |1.05£0.10 <8 57 415110 | used as cross linker or dilute agent | coatings, cross i to Dark 7500-10000 <0.15 [1.10%+0.10 <50 | 4.5-7 | 380%£15 andletfor Fomptlilrty it penise good physical
in formulations linkers, etc Yellow series blowing agents properties
s . o ] A polyether polyol initialized with Building panels,
® A glycerol initialized polyether triol Rigid foams, ® L "
WANOL | o\ orliquid | 200400 | <008 |105+0.10 <8 5.7 | 335110 | used ascrosslinker or dilute agent | coatings, cross WANOL " | Yellowto | 4150400 | <007 |110+01| <50 | 457 | 450415 | Sucroseand temary alcohol whichis précinsulated
R2305 inf lati link " R8345B Dark Yellow suitable to produce rigid foams with pipes, structural
Infermuietions IREL goad physical properties foam, .etc
wanoL® | ., liquid =~ 190-350 | <015 |1.05%010 <50 | 47 | 245%15 “i'é’?"l'i"!f?ﬂﬁi" prurlf-'lmr e;;::tl ?;galgrf; s WANOL® ngt:tg::tw 8500-12000 <015 1104010 <50 | 4-7 490420  APropyiene oxide adduct initialized :Iogolg E):;lic“:lth
- =0. 050, = . = u s cross linker or dilute s % Bt B Frcbatt ] =i A == ith d t lcohol
R2307 in formulations linkers, etc R8349 Vellow Withcroseancliematy ateotio properties
; A glycerol initialized polyether triol Unecompanent © V \L{\gl:\t ‘(ell)lou_: to | | A reactive flame retardant with phosphrous
WANOL® o d y adhesives, rigid WANOL ellow. During and halogen in the molecule, foams Flame retardant
Clear liquid 200-300 <0.05 |1.00£0.10 <5 5-7 168=£5 .used as cross linker or dilute agent foarns coatings ) storage, <800 <0.15 [1.50%+0.10 — — 110*10 produced by FR-130 have both good flame | fuam
R2310 in formulations FR-130 precipitation ' .
and sealants may appear. retardancy and physical properties
e . Rigid foams for
WANOL® u%c:tl:ae ::(ow 5200-8200  <0.15 | 110£0.10 — | 9-1L5 490%15 i it e s E:‘:?n‘:fl:;’ﬁ;m
R2450A d
Yellow Ik montiol structural foam, etc
R A sorbitol based polyether polyol Rigid foams for
WANOL Colorless or with high funcionality, products building panels,
R2490 Light Yellow 9200-11800  <0.15 | 1.10£0.10 - 9115 | 500£15 produced by Wanol R2490 have pre-insulated pipes,
good dimentional stability structural foam, etc
WANOL® Light Yellow An aromatic amine based polyether | Rigid foams for
to Reddish 15000-22000 =<0.07  1.10£0.10 <50 7-10 | 375%15  polyol with good compatibility with | insulation
B0 brown pentane blowing agents applications
2 A sucrose and diol based polyether i 2
= | Light Yellow St ooy Rigid foam with
WANOL toDark | 2500-3800 | <0.15 |110£0.10| — | 9-11.5 | 45015 | Pobolwithhighfunctionalityand | oo )
R4110 good compatibility with pentane :
. . properties
Yellow series blowing agents
Light Yellow
WANOL® A sucrose and diol based Conventional
"y t\? Il:l)ark 3200-4400 <0.15 |1.10£0.10 — 9-11.5 | 470*15 polyether polyol ripid foares
ellow
WANOL® Light Yellow A sucrose and diol based Rigid foam with
to Dark 5500-8500 <0.15 |1.10%£0.10 <50 4-7 430£15 | polyether polyol with high good physical
R420 Yellow functionality properties
- A sorbitol based polyether polyol . i
WANOL® nghtgd:(ow 25000-39000 €010 | 110201 800-1100] 7.5-10 | 50015 | Sebletoproduceal kndofrigy | 08 LICNE
R6250 tahar s L a2 = i = foams with good dimensional Pofc pRen u
Yellow stability HiEE et
: A sucrose and diol based polyether o 2
= | Light Yellow s sy Rigid foam with
WANOL" | "% "ok | 50007000 | <015 |1.10£0.10] — | 9-105 | 41020 | Poolwithhighfunctionalityand | o0y b )
R8241 good compatibility with pentane g
Yellow series blowin, properties
g agents
WANOL® Light Yellow A sucrose and diol based Rigid foam with
psh to Dark 28000-36000 =<0.15 |1.10+0.10 =50 45-7 @ 450%15 @ polyether polyol with high good physical
Yellow functionality properties 4
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POLYETHER POLYOLS POLYETHER POLYOLS

CASE polyether polyol CASE polyether polyol

Specification
Product Viscosity Water Density K+ PH OHV Properties
Appearance
(mpa-s) |Content (% (g/fcm (ppm)| value |[(mgkOH/g)

Specification

Product Aopearance | ViSCosity Water Density | K+ PH OHV
PP (mpa-s) |Content(%)| (g/fcm®) |[(ppm)| wvalue |(mgkOH/g)

Application

Application

Properties

37

® A low molecular weight, propanediol ® S 5
WANOL WANOL A polyether polyol with high ct
s | Colorless | 40140 <0.05 [1.00£0.10, <3 | 57 | 280+10 | based polyether polyol for products Adhesives, OCF cotaop | COlorless | 750950 | <003 |L004010 <3 | 57 | 285%15 compared & Wonal* 2140 MY shoe sole, pulp
with better strength and low odor
wanoL® A propanediol based standard polyether Adhesives, WANOL® A high reactivity polyether polyol for -
B < == = = + 2 g = as = - = Adh
o Colorless 100-200 =0.03 |1.00+0.10 =3 5-7 112435 polyol for elastomers listomes L Colorless 750-950 <0.05 |1.00£0.10 =3 5-7 27.5£1.5 e esives
WANOL® i . ® A high reactive polyether polyol for )
Colorless | 100-200 | <003 |1.00%0.10 <3 | 57.5 | 112435 | ~Ppropanediolbased, DMC catalyzed ot WANOL " | ( \ofess | 220~330 | <0.05 |1.10401| <3 | 57 | 163173 | adhesives, whichincreasestheproduct | Adhesives
C2010D polyether polyol for elastomers elastomers C3110A adhesion
: A DMC catalyzed polyether polyol for
® A relatively larger molecular polyether e ® . .
: : last ith | lecul. h
WANOL ™ colorless 270370 <003 1002010 <3 | 57.5 | 5615 | polyolusedtoincressetheclongation | ACHeShes WANOL " colortess | 400-700 | <005 | 110401 <3 | 57.5 | SexLs | Cestomerswithlarger molecularweight, |y e
ezl at break of products eIl F3056D used to inc e elongatio
of products
. . A high reactivity polyether polyol,
® A relatively larger molecular polyether g ® = . o
WANOL : . Adhjesives, WANOL producing sole materials with higher
i Colorless 270-370 <0.03 |1.00£0.10 =3 5-7.5 56115 pfg.tol :se;j to ljnc:ase the elongation distomere i Colorless | 350~550 <0.05 1.0+0.1 | <3 5-7 5612 strength, faster solidification and less Shoe sole, pulp
ALRISAKOTpIECE demolding time
WANOL® A relatively larger molecular polyether Adijesives WANOL® An amine initialized polyether polyol. :::::sses
Colorless = 270-370 <0.03 |1.00+0.10 <3 5-7 56115 | polyolused to increase the elongation e - Colorless | 500-700 <0.05 |1.10%0.1| <5 |85-10.5| 60%3 It is suitable to produce PU coatings and it and
C2056 at break of products ’ F4037 adhesives with better physical properties
elastomers
A DMC catalyzed polyether polyol for
WANOL i i
Colorless = 500-650 | <0.03 |1.00+0.10 <3 | 575  37.5+2 | Clstomerswithlarger molecularweight, |, yqyeq pup
C2030D used to increase the elongation at break
of products
. A high molecular weight, DMC catalyzed
WANOL polyether polyol for elastomers, can =
30400 Colorless = 750-1250 <0.03 [1.00£0.10 <3 | 575 | 28%fl5 ety Wripraie the elobistion Adhesives, pulp
at break of product systems
. A high molecular weight, DMC catalyzed
WANOL" polyether polyol for adhesives, can y
i Colorless = 2800-3500 <0.02 |1.10%£0.10 — 6-8 14+0.5 significantly improve the elongation Adhesives
at break of product systems
. A high molecular weight, DMC catalyzed
WANOL polyether polyol for adhesives, can i
oy Colorless = 5000-9000 <0.03 |1.10%+0.10 =3 5-71.5 10! significantly improve the elongation Adhesives
at break of product systems
WANOL® A high reactive polyether polyol for
Colorless 100-160 <£0.05 |1.00+0.10 <5 5-71.5 140t5 adhesives, which increases the product Adhesives
c2107 adhesion
WANOL® { A high reactive polyether polyol for
Colorless = 300-400 <0.05 |1.00%£0.10 <5 5-7 57%2 adhesives, which increases the product Adhesives
c2120 { adhesion
WANOL® A high reactivity polyether polyol for sole
Colorless 750-950 <0.05 |1.00£0.10 =3 5-7 27.5%1.5 | materials with faster solidification, less Shoe sole, pulp
€2140 demolding time and low odor
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CATALOG FOR POLYURETHANES

POLYETHER POLYOLS

Blended Polyether Polyols

Specific gravity
25°C (g/cm?®)

Specification

iscosity Water content
25°C (mPa.s) (%)

Properties

Application

WANSFOAM®

Excellent adaptability, thermal insulation
property, good flame retardant performance,

Fanel Formuitatud B 1.10::0.10 200-1200 1.0-20 adhesive, compression strength and weather CRAGOLNLS pett
Polyol System resistance
WANFOAM® Excellent heat insulation performance and
Pipe Formulated — 1.10+0.10 200-1000 1.5-4.0 compressive strength, easy process and stable Pipe insulation
Polyol System foam quality, CCOT certificate (140°C, 30years)
= ®
WAMFOAM Good flowability, thermal insulation property
Reefer Container — 1.104+0.10 2000-5000 1.0-2.0 and low k-factor, good foam quality and less Non-appliances
PF;"':";'at‘:: surface defects
olyol System
- ® Good cell structure and excellent heat insulation
WAMNFOAM o 110+0.10 150-500 0.5-1.5 performance, good adhension and dimensional G
Spray Formulated = : T stability, stable foam quality and have a longer pray
Polyol System shelf life, High foam yield for high FR system
" | Pale Yellow to Reddish Excellent operationality and stability, th_e Refrigerator/
WARSFOAM | grown Transparent 1.08%0.05 2000-8000 1.5-2.5 21_anufa_ctured foam has goor;lfdemouldn_'lg, Freezer/
RCP 5/6 Series < id imensional stab_ll!ty, and surface adhesion, low Water haiitas
Liqui thermal conductivity and surface defects
) Excellent operationality and stability, the
WANSFOAM" Pale Yellow to Reddish manufactured foam has good demoulding, Refrigerator/
- Brown Transparent 1.08%0.05 2500-9000 1505 dimensional stability, strength distribution, and Freezer/
RCM 5/6 Series | | jquid surface adhesion, low thermal conductivity and Water heater
surface defects
. . | Pale Yellow to Reddish Applied to co-blowing agent systems, _the N Refrigerator/
WANFOAM Brown Transparent 1.08+0.05 3000-10000 1.5:9% manufactlured foam has good _dfmensu)nal stability, Freezer/
RCB 5/6 Series wid demoulding, thermal conductivity and strength Witer heitar
Liqui distribution, surface adhesion, low surface defects
~ . | Pale Yellow to Reddish Applied to HFO blowing agent systems, the » Refigerator!
WANSFOAM® | goun 0 an o 1.08+0.05 3000-10000 1505 manufactured foam has low thermal conductivity, Eroh
RFO5/6 Series o good dimensional stability, demoulding and surface e fenter
qui adhesion, low surface defects
Bl Veilow i fiesiiiidh Optimized water blowing agent systems, excellent
- ® ale Yellow to Reddis| operationality, stability, and flowability, the Refrigerator/
WANSFOAM | grown Transparent 1.08£0.05 300-1200 2.0-4.0 manufactured foam has good demoulding, Freezer/

RH5/6 Series

Liquid

dimensional stability, strength distribution,

| low surface defects

Water heater

POLYETHER POLYOLS

Blended Polyether Polyols

v’jf WANHUA

Specification

Specific gravity Viscosity  |Water content Application
25°C (g/cm?) 25°C (mPa.s) %
WANSFLEX"™ | Colorless liquid, Excellent physical properties,
~_S0i51/52 | whit or light 1.02-1.05 800-2000 easy to use, low emission, Automotive
High Resilience Series llow liquid f
Formulated Polyol yelow liqus ast cure
WANFLEX Colorless liquid, Excellent physical properties,
g whit or light 1.02-1.05 400-1600 easy to use, low emission, Automotive
coustic Series 1t P £
Formulated Polyol | Y&!OW lIqut ast cure
WANSFLEX  whit or light Excellent physical properties, Sidomaiive
5657 |yellow liquid, 1.02-1.12 400-1600 soft touch 3
Interal Skin Foam Series| bl e ’ and furniture
Formulated Polyol ack liquid fast cure
WANSFLEX™ | Colorless or light Light weight,
o jB;ZQSeries yellow liquid, 1.02°1:12 800-2000 excellent sound absorption, Automotive
el Polyol  black liquid low emission, easy to use
WANSFLEX™ | | o oh Light weight,
ack liquid, li i i
6869 i IS 800-2000 e i 4 ol Automotive
Composite Series | yellow liquid good thermostability,
Formulated Polyol short demolded time
WANSFLEX™
Light yellow Water-blown systems
60/61/62 g v » i
Viscoelastic Series | liquid G g excellent durability Furniture
Formulated Polyol
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Elastomers

TPU

Polyester-based TPU WHT-11 Series

1180EC | 1185EC 1190 1195 1198IC 1164IC 1172IC Method Unit

ASTM D2240 ' Shore A

Hardness

= — — 55 60 64 T2 ASTM D2240 « Shore D
Density 118 1.19 1Ll 1720 1Ll 1524 129 ASTM D792 g/cm3
Tensile Strength at
100% Elongation o5 6 9 12 17 24 32 ASTM D412 MPa
Tensile Strength at
300% Elongation 9 12 20 24 32 35 42 ASTM D412 MPa
Tensile Strength 32 37 42 45 44 45 48 ASTM D412 MPa
amer 680 650 550 500 480 420 340  ASTM D412 o
Elongation 8
Tear Strength 90 100 120 140 175 225 265 ASTM D624 N/mm
Svidson 45 40 35 35 33 30 40 IS0 4649 ;
Resistance il
Processing 5
Temperature 180-200 = 185-205 ' 190-210 @ 195-215 ' 195-215 @ 200-220 ' 200-220 — C
Aenlieat Automotive parts, profiles, wire and cable, oil tubes, footwear, elastic bands, conveyor belts, seals,

pplications

films, compounding, etc.

'3 ‘-. ’ -
|
I )

TPU

Polyester-based TPU WHT-12 Series

Hardness

Density 159
Tensile Strength at

100% Elongation 6
Tensile Strength at

300% Elongation °
Tensile Strength 30
Ultimate

Elongation 720
Tear Strength 97
Processing

Temperature 175-195
Applications

il k)

13

31

680

115

185-205

58

1.20

15

24

35

520

155

190-210

Pneumatic hoses, garden tubes, films, etc.

62

1521

18

28

36

480

180

195-210

u"j;' WANHUA

ASTM D2240  Shore A
ASTM D2240 = ShoreD

ASTMD792  g/em’
ASTM D412 MPa
ASTM D412 MPa
ASTM D412 MPa
ASTM D412 %

ASTM D624 N/mm

i

44



Elastomers

u"j;' WANHUA

TPU TPU

Polyester-based TPU WHT-14 Series Polyester-based TPU WHT-15 Series

85 90 95 95 92 95 ASTM D2240 . Shore A 60 66 73 80 | 86 92 95 98 = ASTM D2240 = Shore A
Hardness Hardness

— — 55 G 47 54 ASTM D2240 = Shore D - — — — — — 52 59 64 ASTM D2240 = Shore D
Density 1520 1:20 Ll Ll 1.20 1.20 ASTM D792 g/em’ Density 1.19 1.18 1.19 1.18 111 1.20 1.20 1.20 121  ASTM D792 g/em’
Tensile Strength at Tensile Strength at
100% Elongation 6 T 14 13 8 10 ASTM D412 MPa 100% Elongation 2 2:5 3 35 9 8 13 16 18 ASTM D412 MPa
Tensile Strength at Tensile Strength at
300% Elongation AL 12 28 30 il 20 ASTM D412 MPa 300% Elongation 25 4.5 6 8 10 ili5 27 29 30 ASTM D412 MPa
Tensile Strength 36 37 38 40 37 38 ASTM D412 MPa Tensile Strength 30 25 28 28 30 34 35 38 40 ASTM D412 MPa
Llimete 580 460 420 425 500 425  ASTMD412 % linete 850 |« 700 650 | 620 610 560 = 480 450 | 400 ASTMD4I2 %
Elongation ! Elongation =
Tear Strength 95 100 148 150 110 150 ASTM D624 N/mm Tear Strength 50 60 70 85 90 120 130 150 160  ASTM D624  N/mm
Processing - = Abrasion .
Temperature 180-200 185-205 190-210 190-210 190-210 200-220 @ Biatistanis 50 50 50 65 60 S 50 47 40 I1SO 4649 mm

o i . s ; ; Processing :

Applications Pneumatic tubes, auto parts, transparent shoe soles, air cushions, films & sheets, etc. Temperature 170-190; 170-190 180-195, 180-195 185-200 195-210, 195-215 200-220, 200-220 — C

Applications Seals, roller wheels, various injection parts, compounding, etc.
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Elastomers

TPU

Polyester-based TPU WHT-16 Series

1680AB 1685AD 1685AB 1685ABH 1690AB 1695AB Method ‘ Unit

Hardness

Density 1719

Tensile Strength at

100% Elongation 3
Tensile Strength at 3
300% Elongation

Tensile Strength 25
Ultimate

Elongation 640
Tear Strength 70
Processing

Temperature Ll
Applications

1.19

25

710

80

160-180

1.19

12

30

500

95

185-205

1.20

10

36

600

90

190-210

Films & sheets, fabric coating, sports & leisure, etc.

1.19

14

35

592

102

190-210

55

1.20

11

1EE)

37

450

120

195-215

ASTM D2240
ASTM D2240

ASTM D792

ASTM D412

ASTM D412

ASTM D412

ASTM D412

ASTM D624

Shore A
Shore D

MPa

%

N/mm

e

TPU

Polycaprolactone-based TPU WHT-25 Series

-

&Y WANHUA

Item 2580 2585 2590 2595 Method

Hardness

Density

Tensile Strength at
100% Elongation
Tensile Strength at
300% Elongation
Tensile Strength

Ultimate
Elongation

Tear Strength
Abrasion

Resistance

Compression 25°C/24h
Set 70°C/22h

Processing
Temperature

Applications

- - - 55
117 1.18 118 1.19
4 6 8 10
8 9 14 19
25 28 32 34
570 530 490 460
85 95 110 120
60 53 45 41
14 15 15 15
36 34 31 30
180-200 185-205 190-210 195-215

High grade seals, wheels, mine screens, cable sheath, etc.

ASTM D2240
ASTM D2240

ASTM D792

ASTM D412

ASTM D412

ASTM D412

ASTM D412

ASTM D624

ISO 4649

ASTM D395
ASTM D395

Shore A
Shore D

g/cm’
MPa
MPa
MPa
%

N/mm

%
%

e

TPU Solvent-based Adhesives WHT-61/64/67/68 Series

Viscosity/15% MEK, 25°C 100-3600 400-3300 400-3300 400-3300 MPa-s
Crystallization Rate * Kk ok ok ke * % Kk * Kk ok * & Kk —
Green Strength LB G 6 8 1 * %k * kK * %k k —
Activation Temperature 55-65 55-65 53:65 55-65 e

Excellent bonding strength for TPU, PVC, nylon, polyester, fabrics and leathers, etc.

Applications Suitable for shoes, textile industry, furniture products, etc.

% % J % % Excellent 3 % % % Very Good ¥ % % Good
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Elastomers

TPU

Hot-Melt Adhesives WHT-62 Series

Flow Beginning
Temperature

MFR

Ring-ball Softening
Temperature

Applications

10-20 | 30-50 | 10-25 | 10-25

110 113 121

10-25

132

40-50

153

Clothes, footwear, furniture, automotive, etc.

20-40

150

5-35

25-40

15-30

130 150

-

Lo

Polycarbonate-based TPU WHT-71 Series

7180 7185 7190 7195 Method ‘ Unit

Hardness

Density

Tensile Strength at
100% Elongation

Tensile Strength at
300% Elongation

Tensile Strength

Ultimate
Elongation

Tear Strength

Abrasion
Resistance
Processing
Temperature

Applications

1.20 12
6 8
19 23
30 35
450 400
85 100
60 55
185-200 190-210

1520

10

35

40

370

110

47

195-215

1522

15

)

43

340

120

42

200-220

ASTM D2240

ASTM D792

ASTM D412

ASTM D412

ASTM D412

ASTM D412

ASTM D624

1SO 4649

Fabric coating, wire & cable, films & sheets, animal tags, fire hoses, automobile, etc.

Shore A
g/lem®
MPa
MPa
MPa
%
N/mm
mm

*C

TPU

Non-yellowish Aliphatic TPU WHT-A Series

u"j;' WANHUA

Hardness | 85 ASTM D2240
Density 1.14 1515 1315 1.16 1.16 1.15 ASTM D792
Igg;ﬁf;@g%f:nat 4 6 7 9 5 5 ASTM D412
;gg;:if;;eggf:nat 10 12 20 25 i 10 ASTM D412
Tensile Strength 23 28 33 36 28 25 ASTM D412
Ultimate

Elongation 560 500 440 400 500 550 ASTM D412
Tear Strength 73 85 93 105 85 80 ASTM D624
aalslon 20 18 17 14 70 40 1SO 4649
Resistance

?;fﬁ;gﬁg;ﬁre 170-190 | 180-195 | 185200 & 195210 | 160-180 | 160-180 -
Applications Out-door products, shoes, watch belts, auto parts, medical & electronic, etc.

Unit

Shore A

g/cm’

MPa
MPa
%
N/mm
mm

°C

Polyether-based TPU WHT-82 Series

Item 8170 8180 8185 8190 8195 Method

Shore A

Hardness

Density

Tensile Strength at
100% Elongation

Tensile Strength at
300% Elongation

Tensile Strength

Ultimate
Elongation

Tear Strength

Abrasion
Resistance
Processing
Temperature

Applications

1.10 1.10
35 45

6 i

23 25
700 650

65 80

60 50

170-190 155-170

1Lk

10

28

650

90

45

170-185

ASTM D2240

1512 151 3 ASTM D792

8 12 ASTM D412

13 24 ASTM D412

30 36 ASTM D412

500 400 ASTM D412

100 120 ASTM D624
40 35 1SO 4649

180-195 190-205 =

cable, films, coatings, fire hoses, animal ear tags, sports equipment, etc.

g/cm’
MPa
MPa
MPa
%
N/mm
mm

jc
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u"j;' WANHUA

TPU TPU

Polyether-based TPU WHT-82 Series Super-hard TPU

51

80 ' 85 90 ' : '

ASTM D2240 © Shore A

Hardness Hardness
54 64 ASTM D2240 © Shore D ASTMD2240 hiaiel

Density 10 kgl ik 1.14 1.16 ASTM D792 g/em?® Density 1.20 1.18 ASTM D792 g/em?
Tensile Strength at Tensile Strength at
100% Elongation 5 7 8 14 18 ASTM D412 MPa 100% Elongation 50 33 ASTM D638 MPa
Tensile Strength at Tensile Strength at
300% Elongation 8 11 12 24 29 ASTM D412 MPa 300% Elongation = 40 ASTM D638 MPa
Tensile Strength 23 28 30 32 45 ASTM D412 MPa Tensile Strength 70 55 ASTM D638 MPa
L 650 650 550 420 400 ASTM D412 % Ultimate Elongati 130 400 ASTM D638 o
Elongation () imate Elongation o
Tear Strength 75 90 100 135 160 ASTM D624 N/mm Tensile Modulus 2100 1650 ASTM D638 MPa
Abrasion .
Reitne 60 50 45 50 35 ISO 4649 mm Flexural Strength 105 85 ASTM D790 MPa
Processing - .
Temperature 160-180 170-185 180-195 190-210 195-215 (& Flexural Modulus 2300 1750 ASTM D790 MPa
Aoplicati ialized by iniecti ion for hich licati Izod Impact 3.2mm/23°C 101 90 ASTM D256 J/m

pplications Specialized by injection & extrusion for higher transparency applications, etc. Strength 3.2 mm/-30°C 50 4 ASTM D256 J/m

HDT/B (1.82 MPa, annealed) 136 118 ASTM D648 °C
Bio-based TPU WHT-ECO Series Vicat Temperature (50N) 145 125 ASTM D1525 =G
ltein ECO ECO ECO ECO ECO | ECO ECO ECO ECO | viethod | Unit Mould Shrinkage 0.4-0.6 0.4-0.6 ASTM D955 %
12565 12575 14085 13790 11595 | 87560 86575 86085 84095
Hardness 65 75 85 90 95 65 80 85 95 DSTM | ShoreA Water Absorption 0.1 0.08 ASTM D570 %
Density 118 | 118 | 116 | 117 108 | 111 ! 114 ¢ 115 117 DA(?7T9I:/12 g/crm Light Transmission 90 90 ASTM D1003 %
Bio Content 25 25 40 37 15 75 60 60 40 32;6“46 W/W % Processing Temperature 235-240 220-230 = 56
Tensile 25 30 35 38 41 78 % )8 35 ASTM Aanlicaiians Automobile oil collecting pump, mobile phone window, engineering parts,
Strength D412 MPa PP alternative of transparent PC, Toys, etc.
Ultimate ASTM
Elongation 750 650 540 500 450 750 550 500 450 D412 %
ASTM

Tear Strength. 60 75 95 105 130 65 75 80 75 D624 N/mm
Abrasion ISO 5
Resistanca 15 60 48 43 40 80 80 70 45 4649 mm
Processing o
Temperature 185-195  175-185 195-205 200-210 205-215 180-200 160-180 185-200 200-215 = C

Applications Shoes, films, roller wheels, auto parts, compounding, etc.
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Elastomers

Purpose
Plastics

TPU PP
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WanColor®*Masterbatches

Homopolymer|
propylene

Impact copolymer polypropylene

Random copolymer

polypropylene

Standards Unit
WanColor® is dedicated to providing high-quality, covering full color scheme, environmental friendly color selection HP648T RP348R ‘
and customized service. ggggﬁ,’;"fgﬁz) 70 2.5 30 60 105 25 25  GB/T3682.1 = g/10min
Tensile yield 5
strength 36 23 24 29 il i 27 GB/T 1040.2 g/cm
Products and Services
e TPU matrix color masterbatch « Dyed TPU & TPU compound Flexural modulus 1700 1000 1250 1600 1700 1000 1000 GB/T 9341 MPa
. : : Impact strength of
Panchromatic masterbatches Panchromatic, customized ikl il e - 45 9 5 4 5 5 GB/T 1843 MPa
Black masterbatches e TPU functional masterbatch )
Impact strength of
White masterbatches Release masterbatches &thc)hec’ cantilever beam  — = = = — = = GB/T 1843 %
UV-resistant masterbatches Impact strength of
notched cantilever beam — 5.5 4.5 2 2 1.5 125 GB/T 1843 g
(-20°C)
Impact strength of
simply supported beam 2 — — — — — — GB/T 1843 %
(23°C, notch)
WanBlend® Abrasion Resistance TPU WANTHANE® WHT-C Series tL:;?J S;ft%rgaﬁm 108 75 90 _ 110 70 7 GB/T 1634.2 o
. . ® . A .
Polyester series and polyether series, hardness WANTHANE® WHT-C series include polyester-based T T _ 80 85 _ 100 _ _ GB/T 3398.2 _
between Shore 70A and 65D and polyether-based TPUs, with hardness ranging
from Shore 60A to 98A Haze - - - - - 9 9 GB/T 2410 %
Wide-mouth Home Home Thin-wall Daily chemical
) buckets, appliance, = appliance, injection Houser_lotd packaging,
Thin-walled Battery box, | Automotive = Automotive molding, L;:eg_sﬂs[ Housewares,
Main applications containers, | tray, Plate, ' modification, modification, Automotive etlca Storage box,
Modification'  Turnover . Daily chemical Dailyche_micai modification, a’;'gl%zz Th\‘n-wall
WanBlend® Flame Retardant TPU WanBlend® Matt Surface and Low Gloss TPU boxes, FRPP | packaging, | packaging, = Glassfiber | "OFTLEE | injection
pipe furniture furniture  modification molding

WanBlend® flame retardant TPU products include
polyester-based and polyether-based TPUs, the
hardness of products range from Shore 60A to 55D

WanBlend® Antistatic TPU

WanBlend® Antistatic TPU with surface resistivity
ranging from 102-1011 Q/[], including both
polyester-based and polyether-based TPU with
hardness from Shore 55 Ato 95 A

It is mainly applied to tackle electrostatic problems
to further avoid dust contamination, processing

difficulty, electrical discharge, fire or even explosion

WanBlend® matt surface and low gloss TPU products
include polyester-based and polyether-based TPUs,
the hardness of products range from Shore 70A to 55D

WanBlend® Reinforced TPU

Polyester series and polyether series, hardness
between Shore 65D and 85D, GF content 10-50wt%
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General

Purpose ’
Plastics Y WANHURAR

LDPE HDPE

Melt flow rate . Melt flow rate
(190°C, 2.16kg) 0. 2 2 4 2 GB/T 3682.1 g/10min (190°C, 2.16kg) 0.4 0.2 GB/T 3682.1 g/10min

Density (23°C) 0.924 0.924 0.924 0.924 0.922 GB/T10332 = gfem’ m;gfclo“gfgtf 0.23 0.23 0.45 - 0.232 GB/T3682.1  g/10min
Tesile el 10 11 T 11 11 GB/T 1040.2 MPa Density (23°C) 0.949 0.959 0.947 0.956 0.952 GB/T 1033.2 fem’®
strength &
Tensile breaking ! Tensile yield
strength — — = — GB/T 1040.2 MPa chrace 2 27 21¢5 23 28/28 GB/T 1040.2 MPa
Tensile fracture Tensile fracture
rErviralstra - — - — — GB/T 1040.2 %  Tna i =600 =600 =500 850 420/580 GB/T 1040.2 %
Elastic modulus 240 260 260 260 240 GB/T 1040.2 MPa Flexural modulus 1000 1000 1000 — = GB/T 9341 MPa
Vicat softening . Impact strength of :
temperature 97 93 93 93 93 GB/T 1633 c sblggrl]y supported 24 24 21 — — GB/T 1043.1 kJ/m
Melting . Strength of the
el N 111 110 110 111 110 GB/T 16582 C A = ~ - — 190 GB/T 9639.1 g
) ! Vicat softening o
Agricultural film, Daily packaging, = Daily packaging, = Daily packaging, temperature o o o o o GB/T 1633 c
Main applications pa';s:\glwyl;glgggs Protective film, Composite The inner layer Cable
Fen i, "RpEiconne  podogna B oftbecsmposic  materal T . . . ~ eeram -
ose

Oxidation induction .

time (210°C) >60 >60 >60 — — GB/T 19466.6 min

Sl >10 >10 = — = GB/T 19280 bar

crack propagation

Mix ingredients Ur;_derﬂc_)or Load-bearing
Main applications  PE100 tubing for water €ating PIPES, | pottle caps  bags, shopping
supply pipes Centra_l heating bags, packaging
pipes film
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General

Purpose
Plastics

LLDPE

Melt flow rate

DFDA 7047 | WH 5161 | DFDA 7042 | DFDC 7050 [DFDC 7050K

WH 2235

Standards

PVC

-7] WANHUA

WH700 WH800 WH1000F | WH1000G WH1300 WH1800

Degree of

(190°C, 2.16kg) 1.0 1.0 2.0 2.0 2.0 35 GB/T 3682.1 g/10min Polymerization 700£30 78030 103030 1030£30 1300£50 1700-1800
The number of
Density (23°C) 0.918 0918 0.919 0.920 0.920 0.922 GB/T 1033.2 g/cm’ impurities and 20 20 16 16 16 16 pcs, <
foreign particles
Iﬁgi‘f;g eld 10/9.8 10/9.8 10/10 10/9.6 10/9.5 9/8 GB/T 1040.3 MPa Volatile Matter 03 0.3 0.3 0.4 0.3 03 %, <
Zfrgi"g‘zf ez 45/42 45/42 38/34 30/26 30/26 40/25  GB/T1040.3 MPa Bulk Density 0.52 0.52 0.49 0.51 0.46 0.44 g/ml, =
Tensile fracture Residue on 250um
o — 850/1000  850/1000 860/950 800/800 800/820  900/1000  GB/T 1040.3 % sieve screenings 16 16 1 1.6 16 1.6 %, <
Strength of the Residue on 63um
dart impact 110 110 97 97 105 180 GB/T 9639.1 g sieve screenings 95 97 a7 97 97 97 %, =
2 (tape casting 0 The number of : <
Haze 9 8 12 125 15 i GB/T 2410 %o "fish eyes" 20 20 20 20 20 20 pcs/400cm’,
i Plasticizer
g°§§;:§2§,§[, on = - = 0.100 0.070 — GB/T 10006 = absorption of 100g 14 18 2 20 29 30 g >
Y PVC resin
. Food packaging, Whiteness
; ; Food packaging, ; ; . >
by heyany  Pognein  Mivimer OIS TR 160°c, lomin) " " b b ¥ * =
: - ; : icultural film, co-extruded film, : ;
Main applications bar;ascl;z:slizgw ba;:;cl:ﬁg;ggw ®lingfim,  Day chemical F;;‘S;;gf; ﬁfgch"ggg‘ega Water extract - N N B 5 _ s/(cm-g), <
pack;agingfilm pack;aging film cables " 22&%!:%% Garment stretch film Conductivity H gh=
& packaging
VCM Residual 5 1 1 5 1 3 ug/e, <

Note: Typical Values in sheet (Not Warranted Values)

S;Zfigli\catnon Special Features Typical Applications

+ High apparent density « Good dry flow characteristics + Rigid calendered sheets  « Injection products

WHT00 55-59 + Good heat stability « Excellent formability and processability . « Foamed boards « Rigid fittings
+ Highly porous particle structure « High apparent density + Rigid calendered sheets  « Rigid plates
WHS&00 60-61 « Good melt flow and fusion properties « Flexible calendered films - Hollow blowing molded bottles
« Excellent formability and processability « Injection products
+ Good miscibility with plasticizers and liquid stabilizers « Flexible calendered films  « Artificial leather
WH1000F 66-67 « Excellent plasticizer absorption + Flexible hoses « Injection shoe soles
« High transparency « Good process stability + Wires & cables « Blowing shrink films
« High apparent density - Good extrusion processability ~ * Rigid piple  « Floor substrate
WH10006 65-67 - Good dry flow characteristics » Excellent physical properties  * Rigid profile  « Wainscot
+ Good miscibility with plasticizers and liquid stabilizers « Flexible calendered films ~ « flexible hoses
WH1300 172 + Excellent plasticizer absorption  « High transparency « Artificial leather « Wires & cables

« Excellent thermal stability « Good process stability « Waterproof sheet

+ Medical catheters « Super heat resistant wires & cables
« Highly elastic sealing strips « High pressure hose
« Heat/Cold resistant artificial leathers

« Good miscibility with plasticizers and liquid stabilizers
+ Excellent plasticizer absorption  « High transparency
« Excellent thermal stability « Good process stability

WH1800 T7-78




Engineering -~
Plastics Y WANHUR

PC PC

CLARNATE® General Purpose PC - Powder CLARNATE® General Purpose PC - Powder

2030B 2070 2100 2150 2220 2280 2350 2600 2850

High Viscosity, Standards c Tcﬁt oo . T;i[
Branched, High Viscosity | Medium Viscosity | Medium Viscosity el Low Viscosity | Low Viscosity | Low Viscosity | Low Viscosity | Low Viscosity Qroon:
High Melt Strength

Physical Properties Physical Properties

Melt mass-flow ASTM 300°C; : Melt mass-flow ASTM 300°C; :
rate (MFR) 3 6.5 9.5 16 D1238 1.2kg g/10min rate (MFR) 20 27 34 60 88 D1238 1.2kg g/10min
Mold Shrinkage 0.5-0.7 0.5-0.7 0.5-0.7 0.5-0.7 =M - % Mold Shrinkage | 0.5-0.7 0.5-0.7 0.5-0.7 0.5-0.7 0507 | ASTM - %
Water ASTM o Water ASTM Y

Absorption 0.2 0.2 0.2 0.2 D570 JLEHE % Absorption 0.2 (8] 0.2 0.2 0.2 D570 23 ¢ %

- ASTM 3 . ASTM 3
Density 12 12 1.2 1.2 D792 - g/cm Density | 12 12 12 1:2 1.2 D792 - g/cm
Mechanical Properties Mechanical Properties
Tensile Strength 72 72 72 70 %S6T3hg 50mm/min  MPa Tensile Strength 68 62 62 61 65 %%T?,I\é‘ 50mm/min  MPa

’ ASTM ; ; ASTM .

Tensile Modulus 2200 2300 2300 2300 D638 Imm/min MPa Tensile Modulus 2300 2300 2300 2200 2300 D638 1mm/min MPa
Strain at Break 120 120 120 120 AT somm/min % Strain at Break 120 115 115 = 50 AT somm/min 9%
Flexural ASTM : Flexural ASTM ;
Strength 96 96 96 96 D790 2mm/min MPa Strength 97 90 90 90 100 D790 2mm/min MPa
Flexural ASTM . Flexural ASTM -
Modiiliic 2200 2300 2300 2300 D790 2mm/min MPa Mol 2300 2300 2250 2300 2350 D790 2mm/min MPa
Izod Notched ASTM o 2 Izod Notched _ ASTM 0 2
Impact Strength 85 86 80 L D256 REEE Kl Impact Strength 12 65 60 20 D256 2t Ko
Thermal Properties Thermal Properties
Heat Distortion ASTM 1.82Mpa; o Heat Distortion ASTM 1.82Mpa; o
Teio 133 131 130 128 DE48 | 3.2mm ¢ D 127 125 124 124 17 R G
Vicat Softening ASTM 120°C/h; 5 Vicat Softening ASTM 120°C/h; P
e 154 151 150 148 D155 50N C Temp. 147 148 146 146 142 1525 50N €
Optical Properties Optical Properties
Haze <0.8 <08 <0.8 <0.8 A % Haze <0.8 <0.8 <08 <08 <0.8 ol T %
Light ASTM 5 Light ASTM &
Transmittance 90 90 90 90 D1003 3mm Yo Transmittance 90 90 90 90 90 D1003 3mm Yo
Flammability Properties Flammability Properties

HB HB HB HB uL94 3mm = HB HB HB HB HB UL94 3mm =
Flame Rating Flame Rating

V2 V2 V2 V2 uLgS4 1.5mm = V2 V2 V2 V2 V2 UL94 1.5mm =

The typical values listed are for reference only. The typical values listed are for reference only.



Engineering -~
Plastics Y WANHUR

PC PC

CLARNATE® General Purpose PC -Granule CLARNATE® General Purpose PC -Granule

Al1070 Al1073 A1075 Al150 | A1155 | A1220 | Al225 | A1227 | Al1157 | A1350 | A1357
. Test
Item & Item y{Standards

Medium s
st | Lo ; Conditions
viscosity sity |easy relea i viscosity

easy release sta

High viscosity

Physical Properties Physical Properties

Melt mass-flow ASTM 300°C; Melt mass-flow ASTM 300°C; :
rate (MFR) 7 Tf 7 7 9.5 9.5 10 D1238 1.2kg g/10min rate (MFR) 16 16 20 20 Al 17 34 34 D1238 1.2kg g/10min
Mold Shrinkage  05-0.7 = 05-0.7 = 0507 0507 | 050.7 = 0507 0507 I — % Mold Shrinkage | 0.5-0.7 0.5-0.7 | 05:0.7 | 0.5-0.7 0507 0507 0507 0507 ASTH - %
Water ASTM . Water ASTM .

Absorption 0.2 0.2 0.2 0.2 0.2 0.2 (8] 2 D570 2350 % Absorption i 0.2 (1% 0.2 0.2 0.2 (0] 2 0.2 D570 23°C %

. ASTM 3 : ASTM 3
Density 12 1.2 12 12 12 1.2 1:2 D792 - g/cm Density | 12 12 12 1.2 12 12 1.2 1.2 D792 - g/cm
Mechanical Properties Mechanical Properties

. ASTM . . ASTM .

Tensile Strength 72 Tz 72 2 72 if2 70 De3g  20mm/min  MPa Tensile Strength, 70 70 68 68 68 70 62 62 D638 20mm/min  MPa
TensileModulus 2300 2300 | 2300 2300 | 2300 = 2300 2300 Loy | lmm/min  MPa Tensile Modulus 2300 2300 © 2300 © 2300 2300 2300 © 2300 = 2300 ot lmm/min  MPa
: ASTM : s ASTM :

Strain at Break 120 120 120 120 120 120 120 D638 50mm/min % Strain at Break 120 120 120 120 120 120 115 1Lk D638 50mm/min %
Flexural ASTM : Flexural ASTM ;
Strength 96 96 98 98 97 97 98 D790 2mm/min MPa Strength 97 97 97 97 97 97 90 90 D790 2mm/min MPa
Flexural ASTM . Flexural ASTM :
Modllis 2300 2300 2300 2300 2300 2300 2300 D790 2mm/min MPa Mol 2300 2300 2300 2300 2300 2300 2250 2250 D790 2mm/min MPa
Izod Notched ASTM o 2 Izod Notched ASTM o 2
Impact Strength 86 86 84 84 80 80 78 D256 23°C KJ/m Impact Strength 75 75 72 72 65 72 58 68 D256 23°C KJ/m
Thermal Properties Thermal Properties
Heat Distortion ASTM 1.82Mpa; o Heat Distortion ASTM 1.82Mpa; o
Fori 130 130 129 129 130 130 128} Bl | Eomm C Terrn. 2 O 7 N GO 7 N - G 57 T 2 8 ool et g
Vicat Softening ASTM 120°C/h; 5 Vicat Softening ASTM  120°C/h; g
e 151 151 150 150 150 150 149 | [eos 50N C Temp. 148 148 | 147 147 146 147 | 146 = 146  [Tooc SON C
Optical Properties Optical Properties
Haze <08 <08 <08 <08 <08 <08 <08 A 3mm % Haze <08 <08 <08 <08 <08 <08 <08 <08 Ao 3mm %
Light ASTM 5 Light ASTM &
Transmittance 89 89 89 89 89 89 89 D1003 3mm Yo Transmittance 89 89 89 89 89 90 90 90 D1003 3mm Yo
Flammability Properties Flammability Properties

HB HB HB HB HB HB HB uLsS4 3mm = HB HB HB HB HB HB HB HB UL94 3mm =
Flame Rating i Flame Rating

V2 V2 V2 V2 V2 V2 V2 uLgS4 1.5mm = V2 V2 V2 V2 V2 V2 V2 V2 UL94 1.5mm —

The typical values listed are for reference only. The typical values listed are for reference only.
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Plastics u’jrwnuﬂun

PC PC

CLARNATE® Special Grade PC

AutomoGt:_\é%Iéighting Optical Lens Grade Light Grade
HL61 HL6227 L1605 | OL1107 | OL1058 | OL207 LED1355
o ------- e

CLARNATE® Special Grade PC

Film Grade Transparent Flame Retardant Grade Infrare:ﬁanntrol

FL5073 FL5105 FR373UT FR2720T FR2820T FR3710T Al10TTIR| A1225IR Test

Conditions Conditions

Retardant

UV Stabilized | Transparency| U

63

Physical Properties

Physical Properties

Melt mass-flow ASTM 300°C; - Melt mass-flow ASTM 300°C; :
rate (MFR) iif 20 61 10 6 7 35 D1238 1.2kg g/10min rate (MFR) T 10 3 8 11 2 i 20 D1238 1.2kg g/10min
Mold Shrinkage 0.5-0.7 = 0.5-0.7 = 0.5-0.7 05-07 | 05-0.7 = 05-0.7  0.5-0.7 %%TS"S“ — % Mold Shrinkage | 0.5-0.7 ' 0.5-0.7 | 0.5-0.7 | 0.5-0.7  0.5-0.7 0.5-0.7 | 0.5-0.7 0.5-0.7 ?)59?5/1 — %
Water ASTM . Water ASTM .
Absorption 0.2 0.2 0.2 0.2 0.2 02 02 D570 23°C % Absorption 0.2 0.2 G2 2 0.2 0.2 0.2 012 D570 )56 %
. ASTM . ASTM
Density 12 1.2 1.2 1.2 1.2 1.2 1.2 D792 - g/cm Density 1.2 1.2 1.2 1.2 1.2 1.2 12 1.2 D792 - g/em’
Mechanical Properties Mechanical Properties
Tensile Strength 70 68 63 70 75 7 62 ™M somm/min MPa Tensile Strength 72 7 60 70 70 70 7 65  ASTM gomm/min - MPa
D638 D638
Tensile Modulus 2300 2300 | 2350 2300 | 2350 = 2300 2300 = ‘ene | lmm/min  MPa Tensile Modulus 2300 2300 | 2000 © 2200 2250 2200 & 2300 = 2300 ~ ferM lmm/min  MPa
: ASTM ; . ASTM ;

Strain at Break 120 120 100 120 130 120 5 D638 50mm/min % Strain at Break 120 120 80 130 100 130 120 90 D638 50mm/min %
Flexural ASTM - Flexural ASTM :
Strength 97 97 98 98 95 95 90 D790 2mm/min . MPa Strength 96 97 80 95 95 95 98 90 D790 2mm/min . MPa
Flexural ASTM : Flexural ASTM ;
Modiilie 2300 2300 2350 2300 2400 2300 2250 D790 2mm/min MPa Modiilus 2300 2300 2100 2300 2300 2300 2300 2200 D790 2mm/min MPa
Izod Notched ASTM . 5 Izod Notched ASTM . 2
Impact Strength 72 72 51.5 78 88 80 68 D256 23°C KJ/m Impact Strength 86 80 90 90 65 90 84 65 D256 23°C KJ/m
Thermal Properties Thermal Properties
Heat Distortion ASTM 1.82Mpa; . Heat Distortion ASTM 1.82Mpa; o
Temp. 127 127 123 128 128 128 124 D648 e @ Temp. 130 130 126 129 126 129 129 127 D648 3 @
Vicat Softening ASTM 120°C/h; 5 Vicat Softening ASTM 120°C/h; &
Temp. 147 147 145 149 148 148 146 D1525 50N 8 Temp. 151 150 146 150 146 150 150 147 D1525 50N C
Optical Properties Optical Properties
Haze <0.8 <08 <08 <08 | <08 = <08 — oo s % Haze <08 <08 08 | 02 <08 <08 <3 — ot 3mm %
Light ASTM 2 Light B _ ASTM 4
Transmittance 90 89 50 30 88 & 89 D1003 3mm % Transmittance £3 0 & L &1 D1003 3mm Yo
Flammability Properties Flammability Properties

HB HB HB HB = HB HB uL94 3mm — HB HB — — — — HB HB UL94 3mm =
Flame Rating Flame Rating

V2 V2 V2 V2 = V2 V2 uL94 1.5mm — V2 V2 VO  30mm\V030mm\V015mmVo.  — — ULo4 1.5mm —

The typical values listed are for reference only.

The typical values listed are for reference only.
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Plastics u’jrwnuﬂun

PC PC

CLARNATE® Special Grade PC

Food Contact Grade Water Bottle Grade
FC3105 FC3155 LED1355 Test
Item Standards

CLARNATE® Special Grade PC

Medical Grade

Food Contact Certification, Food Contact Certification, Branched Structure, Conditions Conditions

Low Viscosity, High Viscosity,
Easy Release Food Contact

Medium Viscosity,
Easy Release

MR156
Sta ndards i
yé& e m
i

Physical Properties Physical Properties

Melt mass-flow ASTM 300°C; : Melt mass-flow ASTM 300°C; :
rate (MFR) 10 15 3 D1238 1.2kg g/10min rate (MFR) Tt 9 16 20 7 16 D1238 1.2kg g/10min
Mold Shrinkage 0.5-0.7 0.5-0.7 0.5-0.7 %%TS"S“ - % Mold Shrinkage | 0.5-0.7 = 0.5-0.7 = 0507 = 0507 & 0507 = 05-0.7 ?)59?5/1 — %
Water ASTM . Water ASTM )
Absorption 0.2 0.2 0.2 D570 23°C % Fos 0.2 0.2 0.2 0.2 0.2 0.2 i 23°C %

: ASTM 3 ) ASTM 5
Density 1.2 1.2 12 D792 = g/em Density | 1.2 12 1.2 12 1.2 1.2 D792 — g/cm

Mechanical Properties Mechanical Properties

Tensile Strength 75 70 70 Ao 50mm/min  MPa Tensile Strength 70 70 70 68 70 70 Aol Somm/min  MPa
. ASTM z . ASTM ’
Tensile Modulus 2300 2300 2200 D638 Imm/min MPa Tensile Modulus 2300 2300 2300 2300 2300 2300 D638 1mm/min MPa
Strain at Break 130 130 130 A somm/min % Strain atBreak | 120 120 120 120 120 120 Aole  Somm/min %
Flexural ASTM - Flexural ASTM :
Strength 95 95 95 D790 2mm/min | MPa Strength 95 95 95 95 95 95 D790 2mm/min . MPa
Flexural ASTM : Flexural ASTM )
Mocilus 2400 2400 2300 D790 2mm/min MPa Modiilus 2300 2300 2300 2300 2300 2300 D790 2mm/min MPa
Izod Notched ASTM . 5 Izod Notched ASTM . 2
Impact Strength 80 80 90 D256 23°C KJ/m Impact Strength 85 85 5 72 85 5 D256 23°C KJ/m
Thermal Properties Thermal Properties
Heat Distortion ASTM 1.82Mpa; . Heat Distortion ASTM 1.82Mpa; o
Temp. 128 124 129 D648 5 e @ Temp. 130 130 128 127 127 125 D648 3 @
Vicat Softening ASTM 120°C/h; 5 Vicat Softening ASTM 120°C/h; &
Temp. 149 148 149 D1525 50N G Temp. 151 150 148 147 148 145 D1525 50N C
Optical Properties Optical Properties
Haze — — 0.8 Al 3mm % Haze — — — = - - &l 3mm %
' D1003 D1003

Light ASTM 2 Light ASTM 4
Transmittance te a8 ol D1003 3mm g Transmittance L e 1 R 12 12 D1003 3mm Yo
Flammability Properties Flammability Properties

— — — uL94 3mm — — — — — — — UL94 3mm =
Flame Rating Flame Rating

— — — UL94 1.5mm = — — — — — B ULo4 1.5mm —
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The typical values listed are for reference only.

The typical values listed are for reference only.
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Engineering
Plastics

PMMA

Optical Properties

ACRYPLAS Heat Resistance & Extrusion Series

Item HDO1 HDOIA | HDO1B | HDOIL | HDOSL Standards Test Unit
Conditions

Transmittance >92 >92 =07 =97 >92 ISO 13468 3mm %
Haze <0.5 <0.5 <0.5 <0.5 <0.5 ISO 14782 3mm %
Refractive index 1.49 1.49 1.49 1.49 1.49 1SO 489 = —
Thermal Properties

Melt flow rate 2 2 2 2 iS5 SO 1133 230°C/3.8kg V g/10min
b L 107 107 107 107 102 150 306 BS0 -
e 101 101 101 101 94 15075 1.8MPa ¢
Thermalexpansion  g,10s  6x10° | 6x10° | 6X10° | 6X10° | ISO11359 - 1/°C
Mechanical Properties

Tensile strength i T T i i SO 527 Smm/min MPa
Elongation 6 6 6 6 7 SO 527 5mm/min %
Tensile modulus 3300 3300 3300 3300 3300 ISO 527 1mm/min MPa
Flexural strength 135 135 135 135 120 ISO 178 2mm/min MPa
Flexural modulus 3300 3300 3300 3300 3300 ISO 178 2mm/min MPa
T 20 20 20 20 20 S0 179 ... KJ/m’
strength 14 14 14 14 14 IS0 179 Ginitibed KJ/m?
Rockwell hardness 100 100 100 100 100 ISO 2039 M scale =
Electrical Properties |

Surface resistivity ~ >10“ >10" >10" >10" >10" ASTM D527 - Q
Volume resistivity ~ >10% >10" >10" =10" >10" ASTM D527 — Qem
Dielectric strength 20 20 20 20 20 ASTM D149 4kV/sec kV/mm
Dielectric constant 37 3.7 3.7 3.7 3.7 ASTM D150 | 60HZ =
Physical Properties

Density 1.19 1.19 1.19 1.19 1.19 [S@1183 — g/cm’
Shrinkage 0.2-0.6 0.2-0.6 0.2-0.6 0.2-0.6 0.2-0.6 1SO 294 — %
Water absorption 03 0.3 0.3 0.3 0.3 ISO 62 24hr %
Flammability HB HB HB HB HB uL94 3.0mm Class

PMMA

ACRYPLAS’ Medium Flowability Series

u"j;' WANHUA

Item HDO3 HD0O4 MGO1 Standards Te_s_t Unit
Conditions

Optical Properties

Transmittance =07 >92 =07 ISO 13468 3mm %
Haze <0.5 <0.5 <0.5 ISO 14782 3mm %
Refractive index 1.49 1.49 1.49 ISO 489 — —
Thermal Properties

Melt flow rate 2t 3.7 i 1S0 1133 230°C/3.8kg g/10min
Ml 107 109 105 150 306 B50 5
t*'eﬁ;g'rgtt%fe"’” 101 101 95 15075 1.8MPa c
Termalepansion:  gig® 6x10° 6x10° IS0 11359 - 1/°C
Mechanical Properties

Tensile strength 17 (i 7 1SO 527 5mm/min MPa
Elongation 6 6 3 1SO 527 5mm/min %
Tensile modulus 3300 3300 3300 1SO 527 1mm/min MPa
Flexural strength 125 135 120 1SO 178 2mm/min MPa
Flexural modulus 3300 3300 3300 1SO 178 2mm/min MPa

T —_— 20 20 20 IS0 179 i b KJ/m?
strength 13 14 13 0179 | ynothhed KJ/m’

Rockwell hardness 100 100 100 1SO 2039 M scale —
| Electrical Propertiés

Surface resistivity >10" >10" >10" ASTM D527 - o
Volume resistivity >10" >10" >10" ASTM D527 = Q:m
Dielectric strength 20 20 20 ASTM D149 4kV/sec kV/mm
Dielectric constant | 3.7 3.7 3.7 ASTM D150 60HZ —
Physical Properties

Density 1.19 1.19 1.19 1SO 1183 = g/cm’
Shrinkage 0.2-0.6 0.2-0.6 0.2-0.6 I1SO 294 — %
Water absorption 033 0.l 0.3 1SO 62 24hr %
Flammability HB HB HB UL 94 3.0mm Class
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PMMA

ACRYPLAS High Flowability Series

Item SFO1 0oD01 0oD02 Standards Te_sf( Unit
Conditions

Optical Properties

PMMA

ACRYPLAS’ Color products

u"j;' WANHUA

Item HDO3 color series Standards Te_sf[ Unit
Conditions

Transmittance >92 >92 >92 I1SO 13468 3mm %
Haze <0.5 <0.5 <0.5 1SO 14782 3mm %
Refractive index 1.49 1.49 1.49 1SO 489 = =
Thermal Properties
Melt flow rate 14 V 10 20 I1SO 1133 230°C/3.8kg V g/10min
e 89 101 100 150 306 B50 o
i 84 94 93 IS0 75 1.8MPa 7
Hienmaltpanson  gyigs 6X10° 6X10° 1S0 11359 - 1/°C
Mechanical Properties
Tensile strength 67 59 55 ISO 527 5mm/min MPa
Elongation 4 5 2 1SO 527 5mm/min %
Tensile modulus 3300 3300 3300 ISO 527 1Imm/min MPa
Flexural strength 110 110 90 SO 178 2mm/min MPa
Flexural modulus 3300 3300 3300 SO 178 2mm/min MPa
TR 18 19 19 IS0179 | unisehed = KI/m?
strength 13 13 13 IS0 179 et KJ/m’
Rockwell hardness 90 94 90 1SO 2039 M scale =
Electrical Properties " |
Surface resistivity >10" >10" >10" ASTM D257 — Q
Volume resistivity >10" >10" >10" ASTM D257 o= Q:m
Dielectric strength 20 20 20 ASTM D149 4kV/sec kV/mm
Dielectric constant 37 | 3.7 37 | ASTM D150 | 60HZ -
Physical Properties
Density 1.19 1.19 1.19 ISO 1183 = g/cm?
Shrinkage 0.2-0.6 0.2-0.6 0.2-0.6 ISO 294 — %
Water absorption 0.3 0.3 0.3 I1SO 62 24hr %
Flammability HB HB HB uL94 3.0mm class

Description
= Red Grey Amber Higglaglissy Lasetr)l\.;rce &dmg = =
Thermal Properties
Melt flow rate 35 35 3.5 3.5 35 1S0 1133 230°C, 3.8kg g/10min
;’;ﬁ;g‘r’;}ﬁ?'e“g 107 107 107 107 107 IS0 306 B50 B
t”ﬁ;g;gﬁfg"” 100 100 100 101 101 IS0 75 1.8MPa 5
Themalexpansion; geige | gx10% | 6X10° | 6%10° | 6X10° | ISO11359 - 1/°C
Mechanical Properties
Tensile strength 70 70 70 70 70 1SO 527 5mm/min MPa
Elongation 6 6 6 6 6 1SO 527 5mm/min %
Tensile modulus 3300 3300 3300 3300 3300 1SO 527 Imm/min MPa
Flexural strength 135 135 135 135 135 1SO 178 2mm/min MPa
Flexural modulus 3300 3300 3300 3300 3300 1SO 178 2mm/min MPa
clismyinpae: 20 20 20 20 20 1S0 179 i ] KJ/m’
strength 14 14 14 14 14 1S0 179 Vit hed KJ/m?
Rockwell hardness. 100 100 100 100 100 1SO 2039 M scale =
Electrical Properties
Surface resistivity ~ >10* >10* >10* >10* >10* ASTM = 0
Volume resistivity = >10" >10" >10" >10" >10" ASTM . Qem
Dielectric strength 20 20 20 20 20 ASTM 4kV/sec kV/mm
Dielectric constant 3.7 3.7 3.7 31 3.7 ASTM 60HZ —
Physical Properties
Density 1.19 1.19 1.19 1.19 1.19 1SO 1183 = g/cm’
Shrinkage 0.2-0.6 0.2-0.6 0.2-0.6 0.2-0.6 0.2-0.6 1SO 294 - %
Water absorption 0.3 0.3 0.3 0.3 0.3 1SO 62 24hr %
Flammability HB HB HB HB HB uLo94 3.0mm Class
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PMMA PMMA

ACRYPLAS' High Impact Series ACRYPLAS®PMMA Alloy
onditions Conditions

Description Description

= Transparent Transparent Transparent = = = = Black Black = = =
Optical Properties | | | | 7Thermal Propertie;‘s | 7
Transmittance 91 91 91 1SO 13468 3mm % Melt flow rate 4 6 1SO 1133 230°C, 3.8kg g/10min
Thermal Properties &%Zgﬁ?éﬂg 96 100 ISO 306 B50 C
Melt flow rate 2 1 3 IS01133 | 230°C,3.8kg  g/10min b il 85 90 150 75 1.8MPa C
Y;?ég?;ﬁﬁ?éng 100 82 92 I1SO 306 B50 °C Mechanical Properties
gﬁ;gg&ﬁon 96 3 7 83 SO 75 1.8MPa 7 e Tensile strength 50 58 1SO 527 5mm/min MPa
Mechanical Properties Tensile modulus 2200 2500 ISO 527 1mm/min MPa
Tensile strength 62 43 60 ISB52F 5mm/min MPa Elongation 35 35 1SO 527 5mm/min %
Elongation 24 22 12 ISO 527 5mm/min % Flexural strength 75 82 1SO 178 2mm/min MPa
Flexural strength 88 60 70 1SO 178 2mm/min MPa Flexural modulus 2350 2550 1SO 178 2mm/min MPa
Flexural modulus 2300 1700 2300 S0178 | 2mm/min MPa g:g;%{;mpaa 8 5 S0 179 .S KJ/m?
T 43 80 50 1SO 179 unnlgtlc':’hed KJ/m? Physical Properties
Sene 4 7 3 1SO 179 it KJ/m? Density 1.15 116 1SO 1183 — g/cm’
Physical Properties Shrinkage 0.4-0.6 0.4-0.6 1SO 62 24hr %
Density 1.17 1.14 - 1.16 ' 1ISO 1183 ' - | g/cm? Flammability HB HB UL 94 3.0mm Class
Water absorption 0.3 0.3 0.3 I1SO 62 24hr %

Flammability HB HB HB UL 94 3.0mm Class




Engineering
HENTeS

POE

Photovoltaic Grade

Physical
Melt index .
(2.16kg/190°C) 5 14 5 14 ASTM D1238 g/10min
Density 0.872 0.873 0.875 0.875 ASTM D792 g/cm’
Mechanical
Tensile strength at break
(500mm/min) 10 4 5 SHE ASTM D638 MPa
Elongation at break
(500mm/min) 1000 1000 800 800 ASTM D638 %
Tear strength (Type C) 40 37 35 30 ASTM D624 MPa
Hardness (Shore A, 1 sec) 70 70 70 70 ASTM D2240 -
Hardness (Shore D,1 sec) 20 18 18 18 ASTM D2240 —
Thermal

. Wanhua o
Melting temperature (DSC) 70 65 59 7 method C
DSC Glass transition Wanhua 8
temperature -52 53 -1 =i method C
Electrical
Volume resistivity =80 E £ =1RGEH]S >1.0E+15 >]1.0E+15 |[EC60093 Qs«cm

POE

General Grade

-7] WANHUA

Physical

Melt index (2.16kg/190°C) 0.5 1 5 1 5 5 ASTM D1238 g/10min
Density 0.868 0870 | 0870 = 0.862 | 0865  0.875 | ASTMDT792 g/cm?
Mechanical

jiensile sion sihiab izak 10 10 6 2 2 5 ASTM D638 MPa
(500mm/min)

(Eslggﬁfr:’?;iant)break 850 950 1000 700 650 800 | ASTM D638 %
Tear strength (Type C) 40 39 40 25 25 35 ASTM D624 MPa
Hardness (Shore A, 1 sec) 70 69 70 55 63 70 ASTM D2240 =
Hardness (Shore D,1 sec) 20 19 20 15 17 18 ASTM D2240 —
Thermal

Melting temperature (DSC) 60 65 67 34 35 59  Wanhua method g
T 55 53 54 57 .53 49 Wanhua method °C

temperature

The typical values listed are reference only. Properties measured on product without the partitioning agent.
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PEBA PEBA

General type Functional type
Physical property Physical properties
Density 1 1.01 1.01 1.01 1.01 1SO1183 g/em? Density 1.07 1SO1183 g/em?
MFR (235°C/2.16kg) 40 40 35 28 20 1SO1133 g/10min MFR (235°C/2.16kg) 33 1SO1133 g/10min
Mechanical property Mechanical properties
Tensile strength (100% modulus) 5 8 13 16 25 1S0527 MPa Tensile strength (100% modulus) 10 1S0527 MPa
Bending modulus 20 80 160 300 600 1S0178 MPa Bending modulus 100 1S0178 MPa
Elongation =500 =500 =400 =300 >300 I1SO527 % Elongation =500 1SO527 %

Un-notched Charpy impact Un-notched Charpy impact

strength (-30°C) N N N N N ISO179/1eA KJ/m’ strength (-30°C) N ISO179/1eA KJ/m?
Eﬁ;ﬁg‘:ﬂ . gg%’ mpact N N N 18 8 1S0179/1eA KJ/m’ Egéfgfd Gl N 1S0179/1eA KJ/m’
Shore D (15s) 30 40 50 58 67 1SO 868 - Shore D (15s) 40 ISO 868 -
Heat property Heat properties
Melting point (10°C/min) 144 148 161 169 174 ISO11357 °C Melting Point (10°C/min) 158 1SO11357 e
Electrical property
Surface resistivity E10 IEC 60093 Ohm/sq

Mass resistivity E9 IEC 60093 Ohm.cm




Engineering
Plastics

PA12

Wanamid® PA12 resin

L1000 L1020 L2000 L3000 Method Unit

Features

- Low viscosity Loﬁ\'{ gvri]s&gii’ty, \?fsef(;;?y High viscosity - -
Physical

Density 1.01 1.01 | 1.01 1.01 ~1S0 1183 g/em’
e 0.7 07 | o7 07 15062 %
Melt Mass-Flow Ralte 190°C?%.16kg l90°C?3.16kg 235°c:,%.16kg 235C,5kg | 1SO1133  g/lomin
Mechanical

Stress at Yield 46 46 45 47 1SO527 MPa
Stress at Break 46 46 45 47 1SO527 MPa
Tensile Modulus 1400 1400 1400 1400 1SO527 MPa
Charpy Impact Strength (23°C) | 4C 4C | 6C 15C | 1SO179/1eA KJ/m’
Charpy Impact Strength (-30°C) 4C 4C 6C 7C ISO179/1eA KJ/m’
Thermal

HDT (1.8 MPa) 50 50 50 50 I1SO75 e
Melting temperature (10°C/min) 178 178 178 178 ISO11357 °C
Electrical Properties

Electric Strength 27 27 27 27 © IEC 60243-1 KV/mm
Comparative Tracking Index | 600 600 | 600 | 600 | IEC 60112 | =
Volume Resistivity 1E15 NElS NELS ET5  |EC 60093 Qscm
Flame Characteristics

Burning behavior Ul94 (3.2mm) HB HB HB HB uL94 =

Biodegradable -~
Plastic Y WANHUR

Biodegradable Plastic

Waneco® PBAT resin

Waneco® PBAT resin is a fully biodegradable polymer with good ductility, heat resistance and impact resistance, mainly used in
packaging and film fields. Under composting conditions, PBAT resin can be decomposed into carbon dioxide, water and other
small molecules by micro-organisms within 180 days. No toxic residues are generated during the whole process, which is totally

environment-friendly.

Wanhua Chemical PBAT production plant is located in Meishan, Sichuan Province with annual capacity of 60,000 metric tons.
Wanhua Meishan industrial park takes natural gas as the source and hydropower as clean energy, providing customers with stable,

high-quality products and specialized technical service.

Waneco® modified PBAT/PLA can be customized for various end-use applications while ensuring 100% biodegradation.

PBAT resin

Modified ’ -
PBAT =
"‘;

Disposable
plastic products

Waste
products

Natural gas

Degraded Plastic bags are

within 180 days buried in the soil
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Biodegradable
Plastic

u"j;' WANHUA

Rubber Additive Raw Materials

Typical Indicators
Product o Properties Application
Purity (%) Color (Pt-Co) #EE (mPa-s)

Waneco® PBAT
Physical
Melt Mass-flow Rate 35 3-5 IS@ 1133 190°C/2.16Kg g/10min
Melt Point 120.2 118.5 DSC — °C
Moisture Content <0.1 <0.1 — — %
End COOH 19.5 17.4 — — mol/t
End COOH 1.09 0.97 - — mgKOH/g
Density 1.20-1.25 1.20-1.25 ISO 1183 — g/cm?
Mechanical
Stress at Break (25um film) >35 =35 ISO 527 200mm/min MPa
Strain at Break (25um film) >500 >500 ISO 527 200mm/min %
Shore Type D Hardness =30 >30 ISO 868 — =
Thermal
Vicat Softening A/50 >80 >80 ISO 306 50°C/h; 10N °C
Optical
Light Transmittance (25um film) >80 >85 ASTM D1003 25um %

Aniline

WANKENTONE® MIBK

WANAMINE® CHA

WANAMINE® DCHA

WANAMINE® t-BA

=99.8

=99.5

=09.7

=099.0

=99.5

=100

Improve rubber
performance, retard
aging process, and
extend service life

Increase the speed of
vulcanization, extend time
of processing safety,
improve the property of

| rubber.

Excellent scorch resistance,
make the sulfur-
vulcanization process
safer and more efficient

Excellent scorch resistance,

processing safety, increase
the speed of vulcanization

Synthesis of M, DM,
6PPD, TMQ

Synthesis of 6PPD

Synthesis of CBS

Synthesis of DCBS

Synthesis of TBBS, TBSI

Polyamide Monomer

Color (Pt-Co)

(mPa-s)

Typical Indicators

Viscosity

Amine value/|Water content

Properties

High gross, good adhesion,

Application

Solvent polyamide

WANAMINE® IPDA >99.7 s & thermostability, resin for inks and

fast drying, low odor pigments

Low density and lightweight,  Spectacles
WANAMINE® 2111 — 60-80 <0.1  excellent transparency, Optical materials

good resistance to chemicals | Transparent container

" Good mechanical Automotive components

WANAMINE® MXDA =99.0 <10 = properties, high-barrier, | High barrier nylon

water resistance food packaging
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Construction Coatings

VG)’ WANHUR cATALOG FOR COATINGS

Solids

MFFT

Viscosity

Interior & Exterior Wall Coatings & Road Marking Paints

Product Chemistry (%) ) S pH Application Key Features

Archsol ® 8015A Styrene acrylic 52+1 <2 <700 7.5-85 Exterior Good mechanical property, excellent low temperature elongation and early water resistance.
Archsol ® 80425 Styrene acrylic 50*1 18 300-5000 6.5-8.0 Interior Aqueous styrene-acrylate copolymer for building coatings.
Archsol ® 8042E Styrene acrylic 50*1 18 300-5000 6.5-8.0 Interior Low odor, Ammonia free version of Archsol ® 8042S.

Archsol® 8119 Styrene acrylic 48*1 28 100-1200 7.0-9.0 Interior Outstanding scrub resistance in high PVC paint. Excellent filler loading capability.
Archsol ® 8164 Pure acrylic 52E1 <5 50-1000 7.0-9.0 Interior Odorless, low VOC, good stain resistance, excellent formadehyde purification efficiency.
Archsol ® 8169 Styrene acrylic 48*+1 ) 10-1000 7595 Interior g:ct))(;l;sasgillc;:;.voq good stain resistance, excellent formadehyde purification efficiency,
Moo s20E | Pureacniic | 301 : <500 ros0 exerior Lo et Kiruelafted ano etz outandingpentoabily

Archsol ® 8223 Styrene acrylic 44+1 32 200-2500 7.0-9.0 Exterior Excellent masking tape resistance; excellent efflorescence resistance.

Archsol® 8061 Pure acrylic 50*1 21 50-1000 7.0-9.0 Exterior Excellent outdoor durability, outstanding DPUR. Good colorant compatibility.

Archsol® 8061E Pure acrylic 50*+1 21 50-1000 7.0-9.0 Exterior Low odor, Ammonia free version of Archsol © 8061.

Archsol® 8453 Pure acrylic 5041 55 B SRIED Hisadmefiding Used in road marking paints, fast dry/ Fast dry-to-no-pickup and resistance to early rain

showers under a wide range of climatic conditions.
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VG)’ WANHUR cATALOG FOR COATINGS

Construction Coatings

Waterproofing Coatings

Chemistry S(()Ul/ljs M(!: (;T \?;Csas.'g pH Application Key Features
Archsol® 8316 Styrene acrylic ot <2 500-1500 7.0-9.0 Cementitious No formaldehyde added. excellent mechanical property and water resistance.
Excellent mechanical property and flexibility. Good acid and alkali resistance. Suitable for interior
® -+ = = -
Archsol® 8355 PUD 50+1 10-1000 6.0-9.0 Waterproof PUD and exterior waterproof coatings.

Flooring Coatings-1K&2K PU
1KPU

T 100% Elongation|  Elongation
Products Chemistry (Mpa) g modulus at break Application Features
i (Mpa) (%)
Leasys® 3900 PUD 38+1 7090 35 16 300 Topcoat Good hardness/toughness ba!ance. High abrasion.resistance. Excellent chemical,
black heel mark and scuff resistance & Scratch resistance.
Leasys®5531 PUD 35%1 7.0-9.0 60 1.2 400 Spor'égfaetlf:‘c;ormg Small particle size, good solvent stability and good film formation.
. Penetration primer,
+ - g 5 5
Archsol® 8210E Pure acrylic 30*1 7.0-9.0 biondingito contrete Aar Odorless, low VOC.

2K PU

i S
Product Chemistry 2 contgnt A JEsnl Features
(on solid) (mPa.s)
Archsol® 8573 OHEPA SitilSiai 40 4.80 <500 70-8.0 13 Pencil hardness is 2H, excellent chemical resistance, wear resistance and anti-graffiti
property, for matt effect.
Archsol® 8563 OH-PA dispersion 50 3.80 50-4000 7.0-8.0 0 Low solvent content, excellent stain resistance and anti-graffiti property, high gloss.
Antkote® 2042 OH-PA dispersion 46 420 50-2500 7.0-9.0 47 Higher hardness and good in comprehensive performance.
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Wood Coatings

Interior Furniture & Cabinet

Solid Viscosity MFFT OH content% . :
H Main feat
Product (%) P P ) e solie) Chemistry ain feature
Lacper® 4906 40+1 10-200 7.0-9.0 44 / Acrylic emulsion Good chemical resistance, good compatibility, good hardness, excellent film-forming property.
Lacper® 4501 40+1 10-200 70-9.0 3 / T — T Good chemical res!stance, good sandability and blocking resistance.
Good comprehensive property.
Lacper® 4507 20+1 10-500 7.0-9.0 35 / Acrylic emulsion Excellent clarit¥, good 'wood warming, fast film hardness development,
excellent chemical resistance.
Lacper®4511 40+1 10-500 7.0-9.0 16 / Acrylic emulsion Excellent clarity, wide adhesion, fast drying and early blocking resistance.
Lacper®4601 40+1 10-1000 7.0-9.0 32 / Acrylic emulsion 39% biobase content, good clarity, fast hardness development, good chemical resistance.
= Acrylic modified ; : i
Lacper®4219 40+1 10-500 7.0-9.0 48 / : ; Fast hardness development and high hardness, excellent stacking resistance.
PU dispersion
i Acrylic modified . o .
Lacper®4211 40+1 10-200 7.0-9.0 47 / PU dispersion Solvent free, excellent film-building, good flexibility, good adhesion.
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Wood Coatings

Interior Furniture & Cabinet

Solid Viscosity MFFT OH content% . :
H Main feat
Product (%) P P ) e solie) Chemistry ain feature
BB content 31%, Good wetting ability on wood substrates, fast film hardness development
® 35+1 10-500 7.0-9.0 49 i ifi J ? d
AR o / Qilimeditied PLD good compatibility with alcohol.
- e Aliphatic urethane ; ; :
Urosin® 4616 37x1 10-500 7.0-9.0 - / ' : Excellent clarity, good chemical resistance, easy to matt.
acrylate dispersion
Lacper® 4708 20+1 10-2500 7.0-9.0 47 16 Hydroxyl 'acrylic High hardness,'fast filr'n hardness development, good film clarity,
emulsion excellent chemical resistance.
Lacper® 4703 40+1 10-1000 70-9.0 54 29 Hydroxyl 'acrylic Faster hardn'ess established,.high gloss and higher building up,
emulsion excellent resistance to chemical.
Antkote® 2702 4541 50-3000 70-9.0 ) 39 Hydroxyl gcryllc' No.lqo# solvent oil, used in 2K bright white/varnish system, high gloss,
secondary dispersion building up, hardness.
Hydroxyl polyurethane High gloss and film building, excellent leveling ability, high film hardness,
L ®4166 + 5 i _
acper Sl Sl A0 < dispersion excellent compatibility with PU/PA/OH-PA.
Anionic aliphatic
Leasys® 3102 35+1 200-1200 6.0-10.5 2 / polyester-polyurethane Self matt resin, haptic effect, free of organic solvent, heavy metal.

dispersion
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VG)’ WANHUR cATALOG FOR COATINGS

Wood Coatings

Exterior & Joinery

Solid Viscosity MFFT OH content% . .
H Main feature
Product (%) s p ) o Chemistry
Lacper®4571 40+1 1000-6000 7.0-9.0 24 / Acrylic emulsion Solvent free, good early water resistance, outdoor weather resistance, wide bonding.
Lacper®4572 425+1 10-500 7.0-9.0 7 / Acrylic emulsion Good blocking resistance, good water resistance, non yellowing, good adhesion, good flexibility.

Parquet

Viscosity OH content%

Product Chemistry Main feature

(mPa.s) (on solid)

Lacper®4211 40+1 10-200 7.0-9.0 47 / Acrylic modified PU dispersion Solvent free, excellent film-building, good flexibility, good adhesion.

Anionic aliphatic polyester-

= e . ’ ) - - . . . -
Leasys® 3900 38+1 20-1000 7.0-9.0 / pobpnetbamedikperit High gloss, yellowing resistance, good abrasion resistance, good flexibility.
Anionic aliphatic polyester-p . . . . i g
C + B i
Leasys® 5531 35E1 20-300 7.0-9.0 10 / olyunethmertispmeic High gloss, yellowing resistance, good abrasion resistance, good flexibility.
Lacper® 4215 40+1 10-500 70-9.0 47 / Fatty acid modified PUD 25% Bio-based: High hardness & scratch resistance. Yery good wood wetting property.
Excellent chemical resistances & black heel mark resistance.
: Aliphatic urethane . . .
Urosin® 4616 37£1 10-500 7.0-9.0 - / Excellent clarity, good chemical resistance, easy to matt.

acrylate dispersion

Urosin®4620 40+1 10-500 7.0-9.0 - / Aliphatic urethane dispersion Physical dry before UV cure, high hardness, good chemical resistance.




VG)’ WANHUR cATALOG FOR COATINGS

Industrial Coatings

Light Duty

Viscosity OH content%

Product ey lon <olid] Chemistry Main feature
Wantipro® 0612 43+1 10-200 7.0-9.0 37 / Acrylic emulsion Good gloss and hardness, chemical resistance.
Wantipro® 0616Z 40+1 10-300 7.0-9.0 48 / Acrylic emulsion Excellent weather ability and anti-cracking.
Wantipro® 0620 45+1 10-200 7.0-9.0 55 / Acrylic emulsion Fast hardness development, anti- blocking.
Wantipro® 0622 46+1 1500-4500 7.0-9.0 23 / Acrylic emulsion High gloss, good mechanical stability.
Wantipro® 0626 47+1 100-1500 7.0-9.0 37 / Acrylic emulsion High gloss, salt spray resistance.
Wantipro® 0628 48+1 10-2000 7.0-9.0 24 / Acrylic emulsion Excellent flash rust resistance and stability in high PH system.

2K PU for ACE/Commercial Vehicles

Solid Viscosity MFFT OH content% ) :
H Main feat
Product (%) (mPa.s) p ) o <olld) Chemistry ain feature
Antkote® 2032 45+1 50-3000 7.0:9.0 35 33 Hyd -roxyl a?cryllc Excellent appeara r'lce and polyisocyanates compatibility,
dispersion good comprehensive performance.
Antkote® 2033 46+1 50-1850 7.0-9.0 32 33 e .m"y' a?cryhc Standard, balanced performance.
dispersion
Antkote® 2035 43+1 50-2500 7.0-9.0 48 3 Hyt;li;'s;g:;grnyllc Excellent polyisocyanates compatibility and weathering resistance.
Antkote® 2042 46*1 50-2500 7.0-9.0 47 4.2 Hy(czlﬁr:;g:;g;yhc Higher hardness and good in comprehensive performance.
Antkote® 2702 45+1 50-3000 7.0-9.0 47 3.9 Hy:ir:;g:;grnyhc Fast dry, excellent appearance and polyisocyanates compatibility.




VG)’ WANHUR cATALOG FOR COATINGS

Industrial Coatings

Baking Coatings

Solid Viscosity OH content%

[ Main feat
Product (%) ey lon <olid] Chemistry ain feature
Antkote® 2504 Aa+1 500-6500 05,0 / 49 Hydroxyl acrylic dispersion Exs:ellent ﬂEXI'bIIIty, adhes]on, chemical resistance, weather resistance,
suitable for pigmented primer and topcoat.
< s A Excellent orientation of aluminum powder, High gloss, High thixotropy,
® -+ . £l
ARREE™ 2057 AL 10:8000 1980 / 28 eyl By TS o Excellent water resistance, suitable for pigmented topcoat and vanish.
: . . High thixotropy, Excellent orientation of metallic pigment, Fast drying,
® + : 4
Wantipro® 0678 26+1 100-500 6.0-7.5 / 1.2 Hydroxyl acrylic emulsion High hardness, suitable for metallic paint.
e 50+2 5000-15000 2695 / 28 Water sF)Iuble hydroxyl anod resistance to liquor, alcohol and bc?i'ling water.
acrylic copolymer High gloss and hardness. Good recoatability.
Water soluble hydroxyl Excellent adhesion to glass. High gloss and good hardness.
© + 5 @
Anfhote> 2364 PI=2 3000-2000 Tah5 / 28 acrylic copolymer Good resistance to chemical, boiling water, liquor and alcohol.

Plastic/3C

Viscosity OH content%
(mPa.s) (on solid)

Chemistry Main feature

Product

Good adhesion to various plastic substrates, Good alcohol resistance,

® + : 0-9. Acrylic emulsion
Crysol® 6319 40£1 16:200 1090 =90 / 4 Hard and high gloss, Recommended for silver paints

Antkote® 2702 45+1 50-3000 7.0-9.0 47 39 Hydroxyl acrylic dispersion Excellent appearance and polyisocyanates compatibility




VG)’ WANHUR cATALOG FOR COATINGS

Industrial Coatings

Liquid Applied Sound Damping

Viscosity

Product Chemistry Main feature
(mPa.s)

Antamp® 0656 50+1 10-300 7.0-9.0 5 Keryiiciemiisian Excell'en't damping effect at room temperature, excellent construction performance and good performance
of resisting bulge.
Excellent damping effect at high temperature, can be mixed to improve the high temperature compound

Antamp® 0657 53%1 10-800 7.0-9.0 20 Acrylic emulsion : RINE g B ’ . g P P
damping factor.

Antamp® 0658 50+1 100-1500 7.0-9.0 3 Acrylic emulsion Excellent damping effect at room temperature, good workability and wide damping temperature range.

Glass Fiber Sizing PUD

Viscosity 100% Modulus Hydrophilic

Product Main feature

(mPa.s) Mpa character

Glisiz® 3136 35E1 10-500 6.0-9.0 2.5-35 Nonionic type Excellent hydrolysis resistance. PUD film former with additional crosslinking function.

Glisiz® 3137 50+1 10-3500 6.0-9.0 1.8-25 nﬁ:;r:iii;se Universal product with balanced properties for various application, Food contact acc. to EU 10/2011.

Glisiz® 3238 45+1 10-500 6.0-9.0 1.8-23 n'?):i?)r::icc Z:;];Jje Universal product with balanced properties for various application.

Glisiz® 3239 40+1 10-3000 6.0-8.0 7.5-8.3 nﬁ:;r:ii?se High modulus, Low thermal yellowing, Excellent hydrolysis resistance. Food contact acc. to EU 10/2011.

Glisiz® 3240 3571 10-500 6.0-9.0 2.5-35 n‘?):i(())rrl\licc a:;'se Universal product with balanced properties for various application.
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Hydrophilic Polyisocyanate

Hydrophilic Polyisocyanate Plus

NCO content Viscosity Color HDI Monomer

ificati Key Feat
Product (%) (mbas (Apha) Modification %) ey Features
: HDI based water dispersable polyisocyanate for use in
®
Aquolin®161plus 185 2000-4000 <60 Polyether <0.1 waterborne coatings and adhesives products. & &
HDI based water dispersable polyisocyanate for use in
Aquolin® 163plus 175 1500-3500 <60 Polyether <0.1 waterborne coatings and adhesives products with good X 0 X

flexibility.

HDI based water dispersable (hydrophilic) polyisocyanate
Aquolin® 168plus 16.2 2000-5000 <60 Polyether <0.1 for use in waterborne coatings for its clarity, high gloss, 0 X 0
good outdoor durability and long potlife.

HDI based water dispersable (hydrophilic) polyisocyanate
Aquolin® 268plus 205 5000-7000 <80 Sulfonic <0.1 for use in waterborne coatings for its high gloss and body 0 X 0 X
and good water resistance.

HDI based water dispersable (hydrophlic) polyisocyanate for

Aquolin®270pl 5 i
He L 21.5 1500-3500 = Sulfonic <0.1 use in waterborne coatings and adhesives for high gloss.

HDI based water dispersable (hydrophobic) polyisocyanate
for use in waterborne coatings. Hardener can be used
without adding solvents and gives egg-shell gloss
(especially in emulsion coatings).

Aquolin®278plus 225 1500-3500 <80 Sulfonic <0.1

HDI based water dispersable (hydrophilic) polyisocyanate for
use in waterborne coatings to give higest gloss, body and water
resistance. Hardener can be used without adding additional
solvent.

Aquolin®269plus 19.3 500-2000 <80 Sulfonic <0.1

HDI based water dispersable (hydrophobic) polyisocyanate
for use in wateborne coatings. Hardener can be used
without adding solvents and will give lower gloss due to its
hydrophobicity.

Aquolin® 280plus 19.2 <1000 <80 Sulfonic <0.1

X Recommended 0 Possible
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Additive

Product

Type

CATALOG FOR COATINGS

Shear rate

Solid content

(%)

Active
(%)

Viscosity
(mPa.s)

Solvent

pH

Key Features

Vesmody® A4016

HASE

Medium

30

30

<100

Water

Hydrophobically modified alkali swellable thickener designed to give medium shear rate
viscosity. It improves gloss and levelling and anti-splash property. It has good compatibility
in many coating types. 20% bio-based.

Vesmody® A406%

HASE

Low-Medium

30

30

<100

Water

Hydrophobically modified alkali swellable thickener designed to give low to medium shear
rate viscosity. It supports scrub and water resistance and has good thermal stability. 20%
bio-based.

Vesmody® A801¢

Vesmody® U300E

Vesmody® U505E

ASE

HEUR

HEUR

Low

High Shear

Medium-High

29

20

40

29

20

<100

3000-8000

3000-8000

Water

Water

DBGE/Water

24

6-7

6-7

Alkali swellable thickener to improve low shear rate viscosity (e.g. avoid settlement). It has
high thickening efficiency and good thixotropic behavior as well as thermal stability. 20%
bio-based.

Nonionic urethane rheology modifier suitable for any waterborne coating, perpared with
Unicap™ technolgy, in high shear rate viscosity. It gives excellent flow and levelling. It
supports water and alkali resistance and can be used in wide pH range.

High solid nonionic urethane rehology modifier for medium to high shear rate viscosity. It
allows to formulate an excellent balance between flow and sag properties and supports
water and alkali resistance.

Vesmody® U604E

Vesmody® U605E

Vesmody® U902E

HEUR

HEUR

HEUR

Medium

Medium

Low

25

40

35

15

40

20

12000-17000

30000-38000

15000-20000

Water

DBGE/Water

Water

6-7

6-7

6-7

Nonionic urethane rheology modifier suitable for any waterborne coating, efficient pseudoplastic
behavior, in medium shear rate viscosity. It gives excellent levelling, sag water and alkali resistance.
Can be used in wide pH range and is very stable in combination with all kind of colorants.

High solids nonionic urethane rheology modifier suitable for any waterborne coating, efficient
pseudoplastic behavior, in medium shear rate viscosity. It gives excellent levelling, sag water and
alkali resistance. Can be used in wide pH range and is very stable in combination with all kind of
colorants.

Nonionic urethane rheology modifier suitable for any waterborne coating, efficient pseudoplastic
behavior, in medium shear rate viscosity. It gives excellent levelling, sag water and alkali resistance.
Can be used in wide pH range and is very stable in combination with all kind of colorants.

Vesmody® U905E

HEUR

Low

40

40

30000-38000

DBGE/Water

High solids nonionic urethane rheology modifier suitable for any waterborne coating, efficient
pseudoplastic behavior, in medium shear rate viscosity. It gives excellent levelling, sag water and
alkali resistance. Can be used in wide pH range and is predominantly used in pigmented systems.

Vesmody® C20

Vesmody® H400

Dispersant

Opaque polymer

42

31

<1000

<1000

6.0-8.0

7.0-9.0

Sodium salt of polymeric carboxylic acid.It can be used for a wide variety of coating
formulations. Very low foaming dispersant and high efficient to disperse mineral slurries.

Acrylic copolymer emulsion to provide the opacity of emulsion paints. Offers partial
replacement of TiO, and lowers TiO, demand, optimize the formulation cost. Enhance
paint scrub resistance and stain removability. Wide formulation latitude.
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Specialty Isocyanates

Aromatic Isocyanate — TDI Derivatives

Product

Solvent

Solid content

(%)

NCO content
(%)

Viscosity
(25°C/mPa.s)

Free TDI monomer
(%)

Properties

Application

WANNATE® TL-75E

WANNATE® TT-150B

EA

BA

73.0~77.0

49.0~53.0

12.9~13.7

7.2~76

1000~2000

50~150

<0.5

<0.5

Low viscosity, easy to apply

Fast drying,

higher hardness

Coatings, adhesives

TT series is mostly applied to formulate
rapid drying two- component
polyurethane coatings

WANNATE® TT-350B

BA

49.0~53.0

T.7~8.3

500~1800

<0.5

Fast drying,

higher hardness

TT series is mostly applied to formulate
rapid drying two- component
polyurethane coatings

WANNATE® TT-351B

BA

49.0~53.0

7.7~8.3

500~1800

<0.5

Fast drying,

higher hardness

TT series is mostly applied to formulate
rapid drying two- component
polyurethane coatings

WANNATE® TT-350Bplus

BA

50.0~54.0

7.6~8.1

500~2000

<0.1

Fast drying,

higher hardness

TT series is mostly applied to formulate
rapid drying two- component
polyurethane coatings

WANNATE® TT-450B

BA

49.0~54.0

7.7~8.3

500~2000

<0.5

Fast drying,

higher hardness

TT series is mostly applied to formulate
rapid drying two- component
polyurethane coatings

WANNATE® TT-551B

BA

49.0~53.0

7.5~8.2

500~1800

<0.5

Fast drying,

higher hardness

TT series is mostly applied to formulate
rapid drying two- component
polyurethane coatings

WANNATE® TT-750Bplus

BA

49.0~54.0

7.7~8.2

1200~2600

<0.1

Fast drying,

higher hardness

TT series is mostly applied to formulate
rapid drying two- component
polyurethane coatings
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Specialty Isocyanates

Aromatic Isocyanate — THM Series

Product

Solvent

Solid content
(%)

NCO content
(%)

Viscosity
(25°C/mPa.s)

Free monomer
(%)

Properties

Application

WANNATE® THM-160B

WANNATE® THM-260BE

WANNATE® THM-360B

Aliphatic Isocyanate — Monomers

Product

BA

BA/EA(3:1)

BA

59.0~62.0

59.0~62.0

59.0~62.0

NCO content
(%)

9.8~10.4

10.7-11.3

10.5~11.2

Viscosity
(25°C, mPa.s)

200~600

150~350

500~1000

<100

<100

<100

Hydrolysable Chlorides

(%)

HDI%<0.1
TDI%<0.4

HDI%<{0.1
TDI%<0.4

HDI%<0.1
TDI1%<0.4

Acidity

Good yellowing-resistance,
fast curing,
relatively balanced performance

Good yellowing-resistance,
fast curing,
relatively balanced performance

Good yellowing-resistance,
fast curing,
relatively balanced performance

Properties

Wood coatings
(glossy and matte paints)

Wood coatings
(matte paint and primer)

Wood coatings
(primer and matte paint)

Application

Outstanding anti-yellowing properties

Adhesives,

® > =

WANNATE® HDI =>99.5 =49.7 3 <30 - - improves the flexibility of PU products electrophoretic paints, TPU
Moderate reaction rate Waterborne polyurethane

WANNATE® HMDI =995 =318 ~30 <30 == = outstanding yellowing resistance dispersions,
high mechanical performance adhesives and UV resins, TPU
Yellowing resistance, Waterborne polyurethane

WANNATE® IPDI >0995 ST <10 <30 .- e stability and durability mechanical dispersions,
performance adhesives and UV resins
Outstanding optical properties. Coatings

> o

WANNATE® X-600 99.7 >43.0 <30 <0.05 <001 good yellowing resistance and adhesion Adhesives

Outstanding optical properties.
. >099.5 >44.0 4 <30 <0.05 excellent weatherability and thermal Coatings
WANNATE® X-700 &3 44 == = o resistance. Adhesives

good adhesion to the substrate
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Specialty Isocyanates

Aliphatic Isocyanate — HDI Derivatives

Prod Sol Solid content NCO content Viscosity Free HDI monomer Pronaies Aonlieations
Lo S (%) ) (25°C/mPa.s) (%) 4 CE
Low residual monomer content.
Outstanding weathering resistance, Automotive refinish, rail traffic paints,
®HT- = ~ & <
WANNATE® HT-100plus 100 22 Lirezst =40 <0l excellent mechanical performance, wood coatings and plastic coatings
good dilution stability
Low residual monomer content.
WANNATE® HT-100A0l - 100 217~222 1750~3250 <40 <01 Outstanding weathering resistance, Automotive refinish, rail traffic paints,
S i o A ’ excellent mechanical performance, wood coatings and plastic coatings
good dilution stability
Low residual monomer content.
Outstanding weathering resistance, Automotive refinish, rail traffic paints,
— ~ B <
WANNATE® HT-3100Bplus 100 21.7~22.7 RO <60 =04 excellent mechanical performance, wood coatings and plastic coatings
good dilution stability
Low residual monomer content.
Outstanding weathering resistance, Automotive refinish, rail traffic paints,
4 ~ .5~20. x < ; ; ; s ;
WANNATE® HT-90Bplus BA 89~91 19.5-201 350650 =B <01 excellent mechanical performance, wood coatings and plastic coatings
good dilution stability
Low residual monomer content.
Outstanding weathering resistance, Automotive refinish, rail traffic paints,
2 : ~ 9~ 20, ¥ < g ; : 5 :
WANNATE® HT-90BSplus BA/SN (1:1) 89-91 om0 Salraad 0 el excellent mechanical performance, wood coatings and plastic coatings
good dilution stability
Low residual monomer content.
Outstanding weathering resistance, Automotive refinish, rail traffic paints,
. ~ ~ <
WANNATE® HT-75Bplus BA e 160-10 a0-100 <40 =01 excellent mechanical performance, wood coatings and plastic coatings
good dilution stability
Fast drying, Low residual monomer . "l . S
2 Automotive refinish, rail traffic paints,
WANNATE® HT-790Bplus BA 89~91 17.3~18.3 1100~2500 <40 <0.1 content, high crosslinking density, wood coatings and plastic coat?ngs
better chemical resistance
iscosi Automotive refinish, rail traffic paints
OHT- = 100 19.0~21.0 200~700 <40 <04 O ISEOSIH ’ paints,
VOAIABTE" Tt low VOC emission wood coatings and plastic coatings
WANNATE® HT-400 . 100 90.5~22.5 100~280 <80 <05 Low viscosity, Automotive refinish, rail traffic paints,

low VOC emission

wood coatings and plastic coatings
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Specialty Isocyanates

Aliphatic Isocyanate — HDI Derivatives

Free HDI monomer

Solid content

NCO content Viscosity

P ti Applicati
Frodict 2RI (%) (%) (25°C/mPa.s) (%) Lt By
Low viscosity, Automotive refinish, rail traffic paint,
®HT- = = = <
WANNATE® HT-500 100 22.5~24.5 400~1000 <80 <0.5 lew VO amissibn wood coatings and plastic coatings
Excellent chemical resistance and . ’
<02 weatherabilit OME coatings, can coatings,
WANNATE® HTBL-175S SN T3~T7 ~112{Blocked NCO} 2500~4500 <60 = A Ys i coil coatings,
(Free NCO content) Outstanding gloss retention .
; i other metal coatings
Excellent Mechanical properties
Excellent chemical resistance and y ;
weatherability, OME coatings, can coatings,
~ ~ o~ < — H Al H
WANNATE® HTBL-275MS SN/MPA 13~T77 10.9(Blocked NCO) 2500~5000 <100 Sutdtandinggloss reberition coil coatings, '
; ; other metal coatings
Excellent Mechanical properties
Outstanding gloss and color retention, Heavy-duty anticorrosion fields like metal,
WANNATE® HB-100 = 100 21.7~22.3 7000~11000 <80 <0.5 excellent adhesion and favorable machinery coatings,
flexibility, high chemical resistance marine and bridge coatings
Outstanding gloss and color retention, Heavy-duty anticorrosion fields like metal,
WANNATE® HB-200 = 100 22.8~23.8 1200~3500 <40 <0.5 excellent adhesion and favorable machinery coatings,
flexibility, high chemical resistance marine and bridge coatings
Outstanding gloss and color retention, Heavy-duty anticorrosion fields like metal,
WANNATE® HB-75B BA 74~T76 16.2~16.8 100~200 <40 <0.5 excellent adhesion and favorable machinery coatings,
flexibility, high chemical resistance marine and bridge coatings
Outstanding gloss and color retention, Heavy-duty anticorrosion fields like metal,
WANNATE® HB-75MX MPA/X(1:1) 74~76 16.2~16.8 150~300 <40 <05 excellent adhesion and favorable machinery coatings,
flexibility, high chemical resistance marine and bridge coatings
Outstanding gloss and color retention, Heavy-duty anticorrosion fields like metal,
WANNATE® HB-75M MPA 74~76 16.2~16.8 150~300 <40 <0.5 excellent adhesion and favorable machinery coatings,
flexibility, high chemical resistance marine and bridge coatings

110



VG)’ WANHUR cATALOG FOR COATINGS

Specialty Isocyanates

Aliphatic Isocyanate — IPDI Derivatives

Prod sol Solid content NCO content Viscosity Color Free IPDI monomer Proterties Asalicaton
for Ll (%) (%) (25°C/mPa.s) (Pt-Co) ) i i
" Excellent physical drying properties. Excellent weather
resistance, outstanding gloss and color retention. Automotive refinish and
®|T- — o2 = < <0. ’
Wannate® =100 100 A2 Lirezst =40 02 Outstanding mechanical properties. Low reactivity, prolonged industrial coatings
pot-life. Excellent dilution stability
Excellent physical drying properties. Excellent weather
W te® [T-170B BA 68.0~72.0 11.0~13.0 200~1000 <100 <05 resistance, outstanding gloss and color retention. Automotive refinish and
RS L ’ ’ ' ’ = ’ Outstanding mechanical properties. Low reactivity, prolonged industrial coatings
pot-life. Excellent dilution stability
" Excellent physical drying properties. Excellent weather
Wannate® [T-170S SN 68.0~72.0 11.0~13.0 1000~4500 <100 <05 resistance, outstanding gloss and color retention. Automotive refinish and
. . . - ™ ’ Outstanding mechanical properties. Low reactivity, prolonged industrial coatings
pot-life. Excellent dilution stability
1
Excellent physical drying properties. Excellent weather
- . o 11.0~13.0 500~2500 < <05 resistance, outstanding gloss and color retention. Automotive refinish and
Wannater® IT-170BS Bk 112l 68.0~12.8 100 Outstanding mechanical properties. Low reactivity, prolonged industrial coatings
| pot-life. Excellent dilution stability
" Excellent physical drying properties. Excellent weather
i ding gloss and color retention. Automotive refinish and
o |T- MPA/X Bty 11.0~13.0 1000~4000 < <05 bl
Ll / BRENIE0 20 Outstanding mechanical properties. Low reactivity, prolonged industrial coatings
pot-life. Excellent dilution stability
| Excellent chemical resistance and weatherability.
Outstanding gloss retention. Superb mechanical properties. Can coatings, coil coatings
® = ~ ~7(Blocked NCO 1000~3000 < — ! ’
DR et SN L ( ) = Good adhesion and flexibility. Low monomer content makes = other metal coatings
it suitable for food contact applications

Other Monomer

Water content Inhibitor MEHQ

Product (%) (mg/kg) Acidity Properties Application
WANNATE® HEMA-98 >98 25§ <20 (PCo) TG <0.1 Endow acrylic resins with excellent weather resistance, gsroen:i:;\ef:(gﬁlgn;szei?rﬁ;: zggg;,gl_:v FoaEs
& = <0. < -Co - y " . . 4
(Cal.as MMA, %) high hardness and diverse reaction selectivity. .
. . . Wood, construction machinery, automotive and
- ; ; Soowa - Threepimen oyl goupsh balneed o) | v coings ufac reamatof i
WANACHEMTTMP - =005 <25 (Hazen) o (Cal.as HCOOH, %) High urig i E;cellent stabi,li ¥ P dioxide, synthesis of lubricant, polyurethane
gh purty B foam, polyether polyol and PVC plasticizer.
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Specialty Amines

B Color Viscosity Amine value Water content Prarties Aeolicstion
roduct (Pt-Co) (mPa-s) (MmgKOH/g) (%) : i
Excellentmiechanical properties; Insulating paint, bismaleimide resin,
WANAMINE® MDA-100 =990 — - — — electric insulation, heat resistance, epoxy curing agent, chain extender
radiation resistance and wear resistance ’
Excellent mechanical properties Insulating paint, bismaleimide resin
@ B > . _ - - £l t] 3
PR M R e =99.5 adjustable curing times epoxy curing agent, chain extender
Excellent mechanical properties Insulating paint, bismaleimide resin
@ i > . . o . 3 t] 3
SUENE M MR T =98.5 adjustable curing times epoxy curing agent, chain extender
Excellent mechanical properties Insulating paint, bismaleimide resin
@ 5, % _ . . S £l t] - 3
TR NN ol L adjustable curing times epoxy curing agent, chain extender
Excellent mechanical properties, Insulating paint, bismaleimide resin,
® ) g s o o - =
P She6a{J ) S000:11000(0°) 0.1 adjustable curing times epoxy curing agent, chain extender
Excellent compatibility with epoxy resin and other
curing agents. Balanced reactivity and operating time. Flooring, Anti-corrosion coatings,
® = < — — <
WHNAMINE® TPOA 2.7 =1 =02 Low viscosity and low VOC content. Composites, Adhesives
Outstanding mechanical properties
Endow product with excellent gloss, Flooring, Anti-corrosion coatings,
o — < - - <0. . ; ; : ¢ g
WAAMEN 1LY &0 B0-50 520-540 i yellowing resistance and mechanical properties. Composites, Adhesives
High hardness. Flooring, Anti-corrosion coatings
WANAMINE® 2300 — — — 435-450 — Good wear resistance, scratch resistance. - oigs;tes [ -
Chemical resistance. Water resistance. Long life span P ’
Excellent resistant to water, chemicals Blaiiiic ilbesieilsaaastings
WANAMINE® MXDA =990 <20 <10 824 — Outstanding mechanical properties Com o%ites Adhesives B
High reactivity P :
High reactivity . . . .
WANAMINE® 1,3-BAC — <20 <10 786 — Outstanding mechanical properties Elc?:“lr";%i tzztl,q;i:gs:: goalings:
Good appearance P ?
Excellent mechanical properties : :
WANAMINE® 8100 — <25 — 455-490 <0.2 G perational pHoraNee Flooring, Water-based coatings
Liquid, safe and easy handing. Low toxicity-Ames test
WANALINK® 6200 =96.0 — 330-360 — <0.05 Tiegtivs, |mpries iawabliey ard adheslon Lew Molshurs Low activity chain extender for spray polyurea

sensitivity. Compatible with a wide range of polyols,
co-curatives and all other polyurethane chemicals
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Acrylic Monomers

Specification

Product Inhibitor Properties Application
Acidity (wt%) Color (APHA) Purity (wt%) Water (wt%) | Aldehyde (ppm) (MEHQ)(ppm)

Reactive, flammabile, volatile liquid monomers which can be

Acrylic Acid / <15 =99.5 <0.10 / 200£20 T e SAP, acrylic ester, water treatment
synthesized into varieties of mono/copolymers
Impart end products chemical stability, weatherability, : i g ;
<0. < =99. <0. + 5 - ’ P
Methyl Acrylate 0.01 10 99.5 0.05 / 15=5h compatibility, durability, proper hardness and tackiness, et Intermediate of pesticide, acrylic fibers, adhesives
| rt end products chemical stabilit therabilit
Butyl Acrylate <0.01 <10 =99.5 <0.05 / 1545 mpart end procuicts cnemical stablty, weatherablity, Coatings, adhesives

compatibility, durability, proper hardness and tackiness, etc

Liquid. Mixes with water. Corrosive. Acid.Combustilble.
Methacrylic Acid / <10 =995 <0.10 / 245120 Vapours/gas heavier than air Toxic smoke/fumes in a fire. Methyl methacrylate, synthetic rubber
Attacks metals toliberate hydrogen.
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= Elemental doping and morphology control agents are used to regulate size distribution and shorten lithium ion
diffusion distance, thereby improving material energy efficiency and rate performance.

LF30H
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I'FP/L FMP

PDF#81-1173
Jhd tnwon bl d womnume

I
!
o I
Technology Name __EIEI_{J _______________________ _:, _____ 4 _2_§_________J_1J __________ . _2_'§__________1_2_1 _________ 1_ ‘73_2 _____
C (%) Jl 1.38 1.35 1.38 1.24 1.84
To address the issues of low capacity, high polarization and poor rate performance of high pallet density LFP, a pH ! 95 94 94 95 95
comprehensive technical solution has been adopted. LFP with excellent low temperature performance has also "_l\_/l_(ll_gj_r;é’ag_fm;(;)b_rﬁi “““““ “E ----- 7- gg---—--———%—é—g— ————————— g ;:" ---------- 5- 61_ _________ z_lé_s _____
ey deysoped hatetdensiy o) 1 oas om0 ame ae am
. D0 | 038 0.39 0.38 039 0.32
. . T ——— e e e e e e e e e
LechncaiSoluton D50 | 112 0.99 103 107 0.63
PSD (um) ——— i— ------------------------------------------------------------------------------
= Based on the structure-function relationship between Iron Phosphate (FP) and LFP, adjustable iron phosphate ratio i D90 L 265 360 381 35 . 4.74
and specific surface area has been achieved, thereby achieving controllable lithium iron phosphate grain size. i D99 ! 6.41 7.26 8.31 6.10 11.06
O wabjg i 1585 1697 1583 1588 1618
Copacity8efficiency| > %"} 975 984 985 918 99
20~375v 1 1CGaRNA0e 1 1434 1441 1453 143 4 150.6
I____Q_ ______ S T L TR S P o S S O O, S 0 o L L A PR 5 S AT S/ T S T O AT L AT S 0 T 7 SN SR TR T S £ S A v A
e it T A 464

= Optimized particle size distribution is achieved based
on controllable grain size, which in turn improves the
pallet density of the material or provides better

= Carbon coating technology of composite carbon source
is used to create a uniform carbon coating layer and to
reduce free carbon. It improves the degree of

With above-mentioned technical means, Wanhua Chemical has achieved excellent performance of LFP with
high pallet density, high capacity, and high energy efficiency.

LFMP Specification

energy efficiency performance at the same pallet graphitization and enhances electronic conductivity. - . Specific
: _ PD D50 01Ccharge 01Cdischarge EffieiEricy 1Cdischarge Carbon P
density. Project em® o capacity capacity v capocity  content oo
9 H mAh-g’ mAh-g’ . mAh-g’ % m-g'

S 2oy CLM64B | 235 105 16129 15484 960 14274 173 1702

_____________ e i e o L e
o Q) .‘o LM64A i 257 1.05 158.45 148.40 D587 136.01 1.64 18.58

% _pledbet | 236 105 15T M6B2 941 1835 200 1888
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Transition metal site doping A: Enhance the binding energy of transition metals to oxygen in the high lithium-extraction
state.

Lithium site doping B: Inhibit the contraction and expansion behavior in the C-axis direction and the slip of the transition
metal layer during phase transition.

[ ®
p I r h = N I r I( p I N ‘ M Grain boundary doping C: Create an internal structure with a slender radial shape to mitigate stress concentration during

phase transition.

® Multi-Morphology Interface Modification Technology
Determine the optimal process conditions, precisely control the state of element coating and the depth of interface

Technology Name penetration, reduce surface phase transition and side reactions with the electrolyte.

Through the comprehensive solution provided by the 3M technology platform (multi-scale precursor optimization, multi-site —

LiF + Li,POF
doping, multi-morphology coating), the pain points of using ultra-high nickel materials are addressed, and a series of high- /. gl bl HF Protection
capacity and high-stability ultra-high nickel cathode materials are developed. POF, + HF %
(. Attack —  Metal dissolution '
PFe :

Technical Solution

Coating layer g

SRR

» Multi-Scale Precursor Optimization Platform

__________________ S A A A 5 T S R A O R A R
Ni I mol% | 829 89.9 92.5 92.7 947
__________________ e e s
Co ' mol% | LS 4.8 3.6 e 4.2
__________________ LI o R BRI . SO i st SO S ISPz
Mn I mol% | 52 5.2 39 3.7 1.1
__________________ gy gy g gy YUy g gy gy g Sy gy Sy Sy g g g Sy Sy Sy Sy gy Sy gy Sy Sy Sy Sy Sy Sy Sy Sy Sy Sy Sy Sy Sy Uy ———
Li/Me | | 1 103 1.03 1.04 1.03 1.04
D10 I Hm 1 56 38 23 5.1 48
D50 i oum 110 8.1 44 9.9 9.6
__________________ e e
. ) . . . i D90 : pm 17.3 155 7.8 18 18.1
Establish a database correlating precursor structure (primary particle shape and stacking mode, pore distribution, crystal e e ———— e e e e e
structure, precursor doping) with cathode material performance (particle strength, specific capacity, rate capability, cycling __Q](_)Q ____________ i____ElIT_]____E____ _2_8_ _8 __________ 1 _9_1___________1_2;?___________3_1__________??_% _____
performance). LiOH L ppm i 3529 3161 3400 3955 4093
R . | iy | < . ! ———‘ ————————————— e e e, —— ————
apidly optimize and develop matrices based on customer requirements __L_IZEZ_O_E __________ i___PP_”I__i____"_2_51________ZF_________29_6_7________1??_2 ________ 2— 1_5_8____
- - | '
= Multi-Site Doping Modification Technology i s __p_l-l ____________ i _____ / ____1:___11_§’§________"_§§ ________ 1_1;6_________11f’?.------]l?.é’____
: - PD { glem’ : 2.74 205 1L 2.6 2.6
e | T AT T T T T T T T T T T T T T T T T T T e e e e e e e e m e m e
2
A-doping BET L mifg | 051 O Uoe L Bl
ﬂ H,O | ppm _E 1151 98 161 M 155
—————————————————— .',_—_—_—_—_— ———————————————————————————————————————————————————————————————
¢ ¢ ¢ =% o Capacity i mAh/g i 210.9 225.54 234.5 24173 242.99
c @ initial efficiency 1 % 1 90 911 92.8 95.3 95.57
] a1 D 000000 Tt e e Ll
B:doping H %2.35'- « oo 5 “:'ﬁ Bomet By utilizing the multi-scale precursor optimization platform, multi-site doping technology, and multi-morphology
. W L% € C e - 251 "';'.’:’ - £ '°‘°'°‘°° ;'A‘ Ry interface modification technology, the developed ultra-high nickel materials achieve a balance between capacity
_— " Voltage / V (Li*/Li) utilization and stability performance
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» Copolymerization with Polar Monomers

Copolymerization with Polar Monomers, the product exhibits excellent alkali resistance and slurry stability, as
well as outstanding adhesion performance. This allows for a reduction in the amount used in the formulation,
leading to lower internal resistance and improved energy density and cycling performance.

- 20 =
S.0.0.0. e
.. .o v . ;210 J'/:F;—t" - e iiios
. l. .I.. g i @ WHF8270 — @ hase
2 59
0
0 10 20 30 40

time/h

condition: NCM811:SP:PVDF=96.5:2.0:1.5
Note: The tested formulation is NCM811:SP:PVDF=96.5:2.0:1.5.

= Multi-copolymerization Technology

The molecular chain contains multiple functional groups, providing excellent flexibility and adhesion performance.
This technology effectively solves issues such as cracking and brittleness in thick-coated, high-compaction
electrodes. It also reduces the amount used in the formulation and the internal resistance, and improves energy
density. It is particularly suitable for high-energy density LFP and LMFP power batteries.

Plate flexibility

nmu ’ -
u H
o7 | Zl"‘ ﬂ‘h

Qutside

Technology Name
8650
Wanhua PVDF adopts a low-temperature, high-pressure suspension polymerization process. =

The product has high molecular weight, structural regularity, and purity. The molecular chain can contain various
functional monomers, greatly improving the adhesion performance and alkali resistance while maintaining excellent
flexibility. It effectively prevents issues such as slurry gelation and electrode cracking, reduces the amount used in
the formulation, and improves energy density and cycling performance by reducing internal resistance.

Base

Typical value

Technical Solution

Properties
® Low-Temperature, High-Pressure Suspension Polymerization Technology By using a low-temperature, high-pressure ~— ____~ p_ __________________ T ??ET?T?_CI_ ______ ‘_"f*_*_F_?]_S?_____V_V_*f_B_%??____YY'_*_F_?_2_?9____%'1??_59___
suspension polymerization process and a reactor with a special structure design, the product has a narrow _y\_fg‘f_e_r_c:_b_sgzritlcin_ff____i____ﬁ_S_T_F\_/I_E)_S_ﬁ___ [ L <01 3 <01
molecular weight distribution and high structural regularity. Special polymerization stabilizers and process control fggg‘;}iize distribution IL ISO 13321 Jl <90 <90 <90 <90
result in spherical particles with excellent size distribution, a porous structure that facilitates rapid dissolution, and Rotational viscosity fcp i 0.1gPVDF/IgNMP i 8000-12000  6000-10000  4000-8000 1000-5000
high purity without emulsifiers. RN P R F-=TTTTToooTTTTooo RS R
Molecular weight /104Da ! GPC X =100 =100 =100 =80
_____________________ CEERI e S S B T S e B
2 GPC Intrinsic viscosity (dl/g) | ISO 1628 | =30 =30 =30 =25
_____________________ .___.________._._______‘________________._.____.___________________________._.___.__.
Melting temperature /°C IL ASTM D3418 _E 160-170 160-170 155-165 155165
H Trace metals /ppm i_ SO 24047 J: =20 =20 =20 =20
) By applying the above mentioned technology, Wanhua Chemical has achieved excellent performance in PVDF cathode

0 2 4 6 8 10 12 14 16 18
Retention Tme

binder, including excellent slurry stability, outstanding adhesion performance, and excellent electrode flexibility.
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= High Bonding Strength Long Cycle Technology

Addressing the issues of low bonding strength and rapid cycle decay in the current market for anode adhesives,
Wanhua Chemical has employed a unique high-molecular-weight polymerization technology route to improve the
shortcomings of current anode adhesives in the mentioned performance aspects. This technology achieves high
bonding strength and excellent electrochemical performance even at low addition levels, particularly demonstrating
advantages in long cycle and high-temperature cycling.

Technical Solution

® Ultra-High Molecular Weight Acrylic Polymer Synthesis Technology

Using a unigue acrylic copolymer synthesis method, Wanhua Chemical has achieved the synthesis of ultra-high
molecular weight water-based solution polymers, significantly enhancing the adhesive strength of the product and
effectively suppressing physical and chemical rebound of the electrode.

® ® Polymerization 39‘_-, 4 aftertreatment
=% ® ) ,w Y 393 E— /\/\
_)95

N oL

" Molecular Weight and Molecular Weight Distribution Control

Technology Drawing on years of experience in water-based resin process control, Wanhua Chemical has achieved
a balance between high molecular weight and narrow molecular weight distribution, reducing the defects caused
by low molecular weight polymers and further improving the long-term cycling performance of the battery.

GPC analysis

Ref. PAA ====1720

3900

1720: Ref. PAA:
Mw=1274000 Mw=1248000

1 201 401 601 801 1001 1201 1401 1601 Mw/Mn=1.64 Mw/Mn=6.06
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Technology Name

® Controlled Copolymerization through Special Functional

Additives By utilizing special functional additives, controlled copolymerization of monomers is achieved, thereby
enhancing the orderliness and uniformity of the polymer structure and improving the overall performance of the
product.

control by special solvent
G © g 08 090990%%0000°® mummm) S ¢ O o, 0 OF oy 00 008

monomer 1
@ monomer 2
@® monomer 3

® Regulation of Polymer Secondary Structure for Low Viscosity and High Bonding Strength Balance

Adjusting the secondary topological structure of the polymer weakens the intermolecular interactions while
maintaining high molecular weight, significantly reducing the viscosity of the product while maintaining high

bonding strength.
\1_9}7(5/80
oS
R & —> 5\’_») )',é\'

£N

,a") 0?/ Y

_Properties 7o RetPma TestMethod
Solid content/% i 6:0.3 6+0.3 120°C, 120min
CpH T 7090 6590  oBsxssr
“iscosty 25°CimPa's | 10000-25000  10000-28000  Brookfield LV, 64#f1zipm, 25
Toweling 60, 480 | <10% <10% 60°C 48h, ECEMCDEC=3:52
~ adhesive Nfm) P13 56 18
© Spring back (90°C, 12n) | 600% 662% -
_Formatonspringback | T Mm%

By applying the above-mentioned technical means, Wanhua Chemical has achieved excellent performance in their
high-performance anode adhesive 1720, including high bonding strength, long cycle life, and low rebound.
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Technology Name

Addressing the issues of poor cycling performance, low capacity, and low press density faced by artificial graphite
materials, Wanhua has adopted a comprehensive technical solution. This solution resolves the challenges of long
cycling problem for ESS artificial graphite and enables the mutual achievement of capacity press density for fast-
charging artificial graphite materials. Additionally, Wanhua has developed artificial graphite materials suitable for
low-temperature environments, achieving breakthrough performance in multiple application fields.

Technical Solution

= LTT Technology

By pre-processing the raw materials and restructuring the microstructure, the true density of the raw materials is
improved, and achieving greater performance in capacity and press density.

e
5
4
/

Y,
oY
Vil
S [

¥

= Material Microcrystalline Structure Control Technology

Using unique graphite microcrystal growth control technology, rapid intercalation and extraction of lithium ions are
achieved. In the mean time, the stability of the graphite structure is maintained during the intercalation-
deintercalation process. This results in higher fast-charging performance and superior cycling performance.

127

® Low-Temperature Carbon Coating Technology

This technology effectively enhances the isotropy of graphite, shortens the lithium ion diffusion path, increases
numbers of lithium ion transfer channels, reduces expansion, and lowers the resistance of lithium ion transferring
through the surface of graphite. This leads to improved fast-charging performance, reduced DCR, and enhanced

low-temperature performance.
@\ \
\-

= Continuous Graphitization Technology

Wanhua uses proprietary continuous graphitization technology to realize environmentally friendly manufacturing
of artificial graphite. This technology also effectively improves consistency of product quality, and meanwhile
achieves high capacity, high press density, and long-cycle performance of artificial graphite.

By applying the above-mentioned technical means, Wanhua Chemical has achieved high-performance artificial
graphite with long-cycle capability, high energy density, and fast-charging characteristics.

ftem CS1 €S2 CS3  CS5 CV4 CVi4 CVis8 CFl2  CF8
f?E’?EiEV_ETf\'Jf%)_:r__?‘E? _____ R0 BT Lot ___feka __Seli___Ehan __neal____iole.

ICE (%) E_ 94.3 939 94.5 94.2 94.7 950 94.0 94.5 93.8
Dson) {150 w1 t2 Tl s Wi 104 125 127
oG L WS 18 129 WS s 1S 14w 1o

BET (cm/g) : 1.30 1.41 1.49 1.52 1.56 1.47 1.68 110 0.92
PO (glem) | 150155 145150 140145 150160 170180 160470 160165 150160 150160
“ChargingRate (©)] 1C15C 1 1C15C  1C17C  1C12C  15C  2G3C  >4C  >5C
Syl | oS0 OO S O e e e e
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= Secondary Carbon Coating Optimization Technology

The secondary carbon coating technology is used to create an efficient Fe-C-Fe three-dimensional conductive
network, reduce free carbon, and improve the quality of carbon coating.

® Suppression of Impurities Using a Molecular-level Mixing Process and Quasi-precursor Synthesis Technology

High-temperature synthesis gas atmosphere is controlled, and the rearrangement of Na, Fe, P, and O atoms
effectively suppresses the formation of impurities such as NFP, achieving high phase purity of NFPP products.

A Rwp=4.30 — v
© | g
Technology Name CO0: = | PR
>
= Long-cycle, high-power, low-cost, and high-capacity customized electrolyte development CO0, %
Addressing the issues of low compacted densty, low capacity, and low phase purity faced by sodium iron s
> i % I T 00 T 0 T T 0O 000 0O 00 0 00 0
phosphate materials, Wanhua Chemical has adopted a comprehensive technology to solve the problem of pure- C0s |
phase preparation of sodium iron phosphate materials, which affects the capacity utilization. Additionally, Wanhua : - = = -3 -

Chemical has developed sodium iron phosphate positive electrode materials with high compaction density, : 2 Theta (degree)

achieving a breakthrough in material performance. Typical value

Technical Solution

= Controllable Crystal Growth Based on the Relationship between Iron Phosphate Precursors and Sodium
Iron Phosphate

From the perspective of element ratio and controllable crystal growth, the iron-phosphate-to-sodium-iron-phosphate

1 0, I
ratio of iron phosphate precursors can be adjusted, and the grain size of sodium iron phosphate can be controlled. — ______________ 4:___-__P __________ i E_A____i. _____________ 2_ §_5_Ei _______________ 29_9_% ______________
| D10 pm | 0.79 6.13
o e T e T
| D50 pm | 2.20 12.25
Particle size o e e e e e ]
L B -
| D100 um 7.63 28.65
__________________ I R ) (RO L NN S . N S
i pH [ 9.05 9.12
NS ik
| PD glem® | 2.07 2.05
Physical properties Sisiaiiitiisaiaiaaas . R e i T
1 |
® Optimized Particle Size Distribution for Capacity and Compacted Density ;_____':'32________?2 _____ Ll 5_ QZ __________________ f'f’_q _______________
| 0, I
Based on controllable grain size, the particle size distribution is optimized to improve material compacted density, o __________ J:_____E: __________ hi Ef’____i_______________]fé_} _________________ 1 _L_lf' _______________
or to achieve higher energy density under the same compacted density. Electrochemical  1.02CDC ~ mAhfg nooo nses
performance | 0.2CDC mAh/g | 12.65 118.02
2.0~4.0V e T e T T e T T
__________________ ieffidency % i 9969 081
Conclusion
By applying the above-mentioned technical means, Wanhua Chemical has achieved excellent performance of
sodium iron phosphate materials, including high compacted density, high capacity, and high efficiency.

129 130



® Optimization the Proportion of Morphology Control Agent to Regulate the Grain Size of Cathode Material

By adjusting the proportion of morphology control agents in the cathode material, the grain size can be controlled,
optimizing the particle's active surface area and improving the interface stability.

= Optimization of Particle Size Distribution to Increase Compaction Density

Technology Name
By adjusting the proportion of different-sized particles and analyzing the particle size distribution curve, the
composition law of particle size is determined, optimizing the compaction density of the cathode material while
Addressing the issues of low compaction density and severe structural degradation faced by sodium layered considering discharge capacity.
oxide cathode materials under high voltage, Wanhua Chemical has analyzed the failure mechanisms of layered

oxide materials and adopted a series of technical means to modify and improve the cathode materials. These

include bulk doping, surface coating, and microstructure control, achieving significant results.

" High-voltage and high-compaction-density material development technology

>
= Multielement High-Entropy Doping to Alleviate Irreversible Phase Transition under High Voltage '
By introducing multivalent metal ions to construct high-entropy layered oxide materials, the interaction between Typical value
TMO, and NaQ, layers is more stable, delaying the irreversible phase transition from O3 to P3, and improving the
cycling stability under high voltage. e 0 Unit | Byow | WHIOCZ WH20A | NSIOC
. PECEETT 01 po wm | 325 588 232 422
- wli .l i : D90 um | 10.90 16.47 7.95 16.79
A i oo m Vo0 Tsomr e w7
—— » . | NoOH  pem | 135 360 607 665
HRE g residual alkali - QAT 8906 ! 6967 . 1783
AW B § o I Free Na+ ppm | 7146 4070 5527 1514
o A TopH 1 126 meo 1210 nes
TR © e o To_gom | 169 2% 207 2%
® Special Surface Coating to Enhance Material Interface Stability RIYEISal PIEREYTy i. ______ P_ [_) _________ 9 I_c_rrf__i_ _____ %_?Q __________ ‘73_21 __________ ‘73 JZ __________ ?E? _____
Using diverse surface coating methods, a uniform protective layer is formed to optimize air stability and processing i. _____ [.BP_T__-__-__-P:'i/_Q-_i_ _____ (_) _Aié __________ Q _2f __________ q _6_1 __________ 9.339 _____
performance, reduce interface side reactions, and improve structural stability. .~~~ Tl______H_zQ _________ P F_)F_Tl__i_ _____ 2_ é?__________]][ __________ 2_ %C_)__________"_B_E’ ______
ST ! 0.2C discharge  mAh/g | 128.1 140.0 143.5 1587
S fectochemisiy {02Ceffclney % T Toto 985 T oas 056
Bars cathode 2070 | ICdischarge__ mAh/g 1 1149 1324 1855 1265
T - [ ERRY % | o6 s om 918

el i Conclusion: By applying the above-mentioned technical means, Wanhua Chemical has achieved excellent

131 F. Oxide... performance of sodium layered oxide cathode materials, including high voltage and high compaction density. 132
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Batterv Recvclina

Introduction of Hydrometallurgical in China

Battery-grade
nickel sulfate

Battery-grade
cobalt sulfate

Battery-grade |
manganese sulfate v
-

Introduction of Battery Recycling in Europe

= Integration Advantage
Resoucre: Integrate Industrial park

= Recycling Technoology
A. Sulfate sodium operational capacity
B. Extraction of lithuim
C. Nicklle and cobadlt recycling capacity
D. Iron phosphate recycling capacity

= Integration advantage
Global multi-park layout, superior acid, alkali, public auxiliary
support

® R&D advantage

- Continuous acid leaching process
- Tower extraction technology

- wastewater treatment process

- bipolar membrane

Battery-grade Nickel Sulfate

Product
properties

Packing
specification
Storage and
transportation
conditions

e e — e,

pm———

Store in a cool and ventilated warehouse, keep away from fire and heat sources.
It should be separated from the oxidizer. Storage areas should be equipped with
suitable materials to contain leaks.

- (R _ RSN _ _ SN, (SN . _ GURENE_ _ _ SR, _ _ (SR, _ _ _ e

Unit Indicator Testing method
i Buegeencysal  Viswl
1
S 200 _HOmSMe2021
% i <0.0010 HG/T 5919-2021
I -
]
Kk =0t T
% i <0.0005 HG/T 5919-2021
%L <0005 HGTsy90m
I
e e b i
% | <0.0010 HG/T 5919-2021
% <00005  Homso192021
% S0005  Homswaoe
% i <0.0040 HG/T 5919-2021
% | <ooo0 Homsew0
% ! <0000 GBT30502000
I <0000  HGT59192021
w1 T<ooms  hemsewaon
% <0000 OYVHEKSVIS
% | <00020 HG/T 5919-2021
 eem <50 GYYHEXSFYJ28
% 4 <000 Hemswaon
_____ pb_ i <&  HOM5992021
_oemo e
______ [ A565 _ GYYHEXSPYR2e
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AROMA

Citrus

Product

Appearance

Purity (%) Aroma

Application

Colorless or slightly yellow

Citral 5392-40-5 0 =296.0 Fresh/citrus/fruity
transparent liquid
Widely used in
fragrances
Colorless or slightly yellow
Citronellal 106-23-0 O =96.0 Citrus/green/citronella
transparent liquid
Rose
Product CAS-No. Appearance Purity (%) Aroma Application
Phenyl ethyl
60-12-8 Colorless liquid =995 Floral-rosy
alcohol
Phenyl ethyl
/ Colorless liquid =995 Floral-rosy
alcohol-pure
Bio- Phenyl
thvl alcohol / Colorless liquid 299 Floral-rosy
L Widely used in
. . fragrances
Colorless to yell h Floral-rosy/slightl
Citronellol  106-22-9 P S 2950 PRSI
transparent liquid citrus
Geraniol 60 Colorless liquid 59.0~61.0 Floral-rosy
106-24-1
Geraniol 98 Colorless liquid =980 Floral-rosy
Mint

Product

L-Menthol-FG 2216-51-5

DL-Menthol-
FG

89-78-1

Appearance Purity (%) Application
White fakes or solid mass =997 Mint colling Widely use in
oralcare products,
favors and
Colorless melt or liquid =98.0 Mint colling fragrances

ADVANCED INTERMEDIATTE

Product CAS-No.

Appearance

Purity (%) Aroma

Application
Applied in PVC auxiliar heat
Colorless or

Acetophenone 98-86-2 o =995 Hawthorn | stabilizers, aroma, pharmaceuticals
yellowish liquid

and agrochemicals, ect.

Colorless to light
Styrene Oxide 96-09-3 =975 /

yellow liquid

Used as medicine and perume
intermediate.
Colorless to white

Cyclododecanone | 830-13-7 colid 2999 / Used as an intermediate in the

preparation of high perormance

materials and aroma chemicals.

Cyclododecanol | 1724-39-6 White solid =999 /
Applied in low temperature
Cyclooctadiene 111-78-4 Clear liquid =99.0 / resistant plasticizier, fame
retardant, etc.
Product Specifcation Application
Vitamin A acetate paricles 1,000,000 1U/g Feed
Vitamin A acetate paricles 500,000 1U/g

APPENDIX

Product Estimated time of production Product Estimated time of production
Citral 2024Q3 Geraniol 60 2024Q3
Citronellal “ 2024Q4 Geraniol 98 | 2025Q3
Citronellol 2024Q3 Vitamin A acetate paricles 2024Q4
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