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A Quantitative Analysis Method for Studing AKD
Hydrolysis

Choon-Ki Min*! and Dong-So Shin™?

ABSTRACT

In order to set up a proper AKD quantification method for studing AKD hydrolysis, a quan-
titative analysis method using UV /Vis spectroscopy was evaluated and compared to the con-
ventional GC-MS analysis. Hydrolysis rates of AKD emulsions during storage at 40°C were
measured by the UV/Vis analysis.

Owing to its simplicity and capability of measuring the unreacted AKD significantly even in
a small amount, UV/Vis method proved to be more suitable for studing AKD hydrolysis than
GC-MS analysis. AKD hydrolysis was affected by the types of emulsifiers. Polymer stabilized
AKD emulsion hydrolyzed more rapidly than starch stabilized AKD.
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2.1 Alkylketene dimer
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Table 1. Characteristics of alkylketene

dimers
AKD AKD
Wax-1 Wax-2
Ketene dimer (%) 87.4 88.1
Acid anhydride(%) 4.8 5.0
Free fatty acid(%) 0.3 0.2
Melting point(<¢C) 52.7 46.1
Alkyl chain composition
by HPLC
Cis(%) 11.9 34.6
Cis(%) 86.7 62.2
2.2 S8H

BEUA 2.8pm. BET H|EHZ 2 4m?/g9
FAgAA LS AgET
2.3 AKD oM

F3Alel 240 T2 F £/ AKD 924
< ALgsten 1 8818 548 Table 29 Y

2 bisg

Table 2. Charateristics of AKD emulsions

Emulsion-1 Emulsion-2
Solids (%) 20.1 14.8
Specific gravity 1.01 1.00
Viscosity(cPs) 7 35

Stabilizer cationic starch  polymer
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Table 3. Conditions for AKD quantification
by GC-MS

GC-MS Hewlet-Packard 5995C

Detector FID

Column Fused silica(12mx0.22mm)

Phase 0.25 m bonded methyl sili-
cone

Carrier gas Helium

Flow 1mL/min

Column program 150~300%C at 10¢C/min
with a final hold of 10min
Injector/Detector Maintained at 350C
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Fig. 1. Chemical structure of DMAP.
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Fig.2. A Probable reaction mechanism
between AKD and DMAP illustrating
a theory that DMAP performs as a cat-
alyst for the reaction of AKD dimeri-
sation to give dehydroacetic acid.’®
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Table 4. UV/Vis absorbance of chloroform
extractives of the calcium carbonate

at 338 and 450nm
Wavelength Calcium Carbonate
(nm)
338 0.007
450 0.003
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Fig. 6. Calibration curves for quantification
of unreacted AKD.

Table 5. Calibration curves for unreacted

AKD at 338 and 450nm
Wavelength Calibration curves R?
(nm)
338 Y =0.01915X 0.9805
450 Y =0.01381X 0.9735
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Table 6. Comparison of calibration curves of
AKD Wax-1 and AKD Wax-2

Wavelength AKD Wax-1 AKD Wax-2
(nm)
338 Y=0.01915X Y=0.01773X

450 Y=0.01381X Y=0.01227X
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Fig. 8. Hydrolysis rates of AKD emulsions
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