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2. BB AR$EHR Specifications of AKD wax

1. Introduction of AKD Wax

Chemical name: Alkyl Ketene Dimer
Alias: AKD wax

AKD powder is also called AKD wax. Chemical name is Alkyl ketene
dimer. CAS registration number is 144245-85-2. Appearance is pale
yellow flake or granular solid. It is produced by fatty acid (C=16), via
acylation and dehydrochlorination to become AKD wax. AKD wax is
mainly used for papermaking neutral sizing agent.

R—CH=C—CH—R

0O—C=0
R or R' in the above structural formula is the alkyl group, and a series
of alkyl ketene dimers can be obtained through modifying different alky

groups. Octodecane and cetane are applicable to the papermaking
neutral sizing agent.

Alkyl ketene dimer is a white-to-yellow solid with the melting point o
about 47 ~ 51 °C , which can be soluble in ethyl alcohol, benzene
chloroform and other organic solvents.

The reactive group of alkyl ketene dimer-ketone group has high activit
and makes esterification reaction with the hydroxyl in cellulose.

g

AKD 1840 AKD 1865 AKD 1895
ltems
£ —% Hi% M —%m ai% M —% M Hi% M
Class First-rate product Qualified product First-rate product Qualified product First-rate product Qualified product
HpIR e AR RN
Appearance Pale yellow granule
B
Melting point/C 47.0 50.0 60.0
e 45.0 44.0 44.0 43.0 43.0 42.0
lodine number (I12) ,w/(g/100g) > ' ' ' l ' '
BAfE .
Acid value(KOH), w/(g/100g) < '
)y
Purity, w/% > 88.0 85.0 90.0 86.0 90.0 87.0
AXEE
Toluene, W/% < 0.001 - 0.001 - 0.001 -
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3. Product Application
AKD wax can be made into AKD emulsion applied as in sizing agent in the papermaking production.

AKD wax is emulsified by the cationic emulsifier, and melted AKD wax and emulsifier undergo high-speed shearing and high
pressure homogenization to form the liquid AKD sizing agent after cooled.

In the papermaking process, application of AKD sizing agent gives the fluid resistance to paper and paperboard to prevent or
delay the penetration and diffusion of some liquids on paper fibers, thus satisfying people's requirements on the processing and
use of paper products.

AKD contains hydrophobic group and hydrophilic group, which are well distributed in the sizing process to transfer to locate the
process of bonding with cellulose. AKD emulsion particles stay between negatively charged paper fibers since they carry with
positive charge by virtue of cationic starch and PAM and other retention agents; In the pressing and drying process of the paper
machine, these globular AKD particles are easily expanded and distributed on the surface of fibers due to the lower melting point
to form a homogeneous cover film; When paper is dried and stored for a period, the active group (lactone ring) on AKD molecule
makes the esterification reaction with the hydroxyl on fibers under certain conditions to be binding on fibers in the form of fixed
covalent bonds. Hydrophobic long-chain alkyls transfer to the paper surface in order to give the penetration resistance to paper.
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Introduction of Tiancheng AKD wax
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Development History

Established in 1999, Tiancheng Chemical Co., Ltd. has a history
of about twenty years till now.

Since 2002, the company has been devoting itself to the
research and production of papermaking chemicals; Further,
the company built supporting industrial bases one after another
in Jiangsu Province (Changzhou, Tongshan and Xinyi) and
Shandong Province (Tai'an and Dezhou).

In 2008, the output and quality of Tiancheng's AKD wax ranked
the top in the world.

In 2009, ventured with Finland Kemira Corporation, Kemira
Tiancheng Chemical (Yanzhou) Co., Ltd. was established.

In 2012, Shandong Tiancheng Wanfeng Chemical Technology
Co., Ltd. was founded, and then the fine chemical industrial
park covering an area of 2,000,000 square meters was started,
which got the phosgene, chlor-alkali and epoxy chloropropane
production permits, etc.

In June 2016, Tiancheng Wangfeng officially put AKD wax project
with the annual output of 40,000 ton into production.

Tiancheng Chemical is devoted to building a first-class fine
chemical industrial park internationally with the integration of
intelligence, economy and environmental protection.
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1. Technical Ability

Tiancheng Chemical is one of the drafters for National
Standard on AKD wax. With a twenty-year history of
production of AKD wax, it has been devoting to the
quality improvement and R&D. We are not only the
manufacturer of AKD wax, but the user. This helps us to
deeply analyze AKD wax, and to mature and stabilize the
production technology of AKD wax.

Tiancheng Chemical continuously extends its AKD wax
industrial chain to the front end from AKD wax to chloride
to phosgene, in order to realize the integrative production
mode.

2. Production Technology

Tiancheng Chemical adopts the solvent techniques for
production, and products react fully with high conversion
rate, and the product purity is higher than 90%, so that
the multimer impurities can be reduced to the maximum
degree. AKD sizing agent has high active Produced
by AKD wax can has high active contents and good
emulsification effect.

In papermaking process, the sizing agent produced by
Tiancheng AKD wax has the following advantages:

1) Low consumption per ton of paper, few hydrolysates
generated, which has a small influence on the
permeability of paper-making molding net and
dehydration in wet end of paper;

2) Wet-end formed paper has good water resistance,
which can reduce paper breaking in the pressing and
drying process of the paper machine;

3) Reduce the possibility of wax points on paper, reduce
paper sliding cylinder and roller sticking to guarantee
the normal running of the paper machine.

4) Effectively prevent sizing reversal and false sizing
phenomenon.

3. Production Equipment

The production process of Tiancheng AKD wax adopts
DCS automatic control; Adopt imported equipment,
such as French De Dietrich reaction kettle, German
SIHI vacuum pump, Kroll injector, E +H flow meter and
control valve; Adopt the fully automatic packaging lines
and pile up by the robot.
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- ImETHEBEALEEN
Switzerland Metrohm Automatic
Potentiometric titrator

4. Quality Management

Tiancheng Chemical builds the perfect quality
management system, based on which product
analysis detection and quality control are carried
out by professional personnel; Own six sets of
U.S. Agilent gaschromatograph, two sets of
Swiss Metrohm automatic potentiometric titration,
Japanese SHIMADZU liquid chromatograph,
particle size detector, etc., strictly control raw
materials and product quality.

s | 4
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Agilent Gas Chromatograph
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5. After-sales service

After-sales service team of Tiancheng Chemical has rich experience
in production and application of AKD wax and AKD sizing agent, and
serves to the papermaking industry for many years. The team not
only solves production problems of AKD sizing agent for customers,
but provides application technical support for customers to eliminate
customers' worries.
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Packaging
Specification

25kg/ £&
500kg/ B

25kg/bag
500kg/bag

Bl Bk %

Automatic

Packing Line
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XB L IT=HBR Tiancheng Products List
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Paper Chemical
® AKD Neutral Sizing Agent
@ Surface Sizing Agent

® Surface Sizing Enhanced Agent

@ Wet Strength Agent (PAE)

® Dry-Strengthening Agent (PAM)

® Retention Aid
@ Lubricant
Fixing Agent

©® Softening Agent

Others

® Bactericide

@ Defoamer

® Water Repellent Agent

@ Wet Strength Release Agent
® Rheology Modifier
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@ 1#&¥E 5 TCS-100
@ 1#&¥8 5 TCS-500

BT EmERIl
@ REEMF TC-2000
@ FRHEEMFI TC-1000

AKD Sizing Agent Series

AKD Wax

Cationic Reagent (PTAC)
Polymer Emulsifier

AKD Emulsifier

Special Starch for AKD
Zirconium Oxychloride
Dispersant

Curing Agent (PolyDADMAC)

®0©®O®e®ee o

Environmental Plasticizer Series
® Plasticizer TCS-100
@ Plasticizer TCS-500

Electronic chemicals series
® Surface active agent TC-2000
@ Surface active agent TC-1000
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Shandong Tiancheng Wanfeng Chemical Technology Co., Ltd.
66 Beizhan West Road, Yanzhou, Jining,

Shandong, China 272000

Papermaking Chemicals Dept.: +86-537-792-8777

Rubber & Plastic Chemicals Dept.: +86-537-792-7888

Fax: +86-537-341-4528

E-mail: info@yztchg.com

Web: www.yztchg.com
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