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Introduction
AKD (Alkyl Ketene Dimer) has most spread using an internal 

sizing agent in the world, not only high efficiency to improve 
strength properties but also environmentally friendly agent. AKD 
production is greatly increased year by year and at the same time the 
price of AKD is decreasing. Previous studies applied AKD-Heptane 
solution with dipping method Seo et al. [1-4] for full hydrophobicity 
of paper samples. Also, printing method used by other researcher 
with ink jet printer for obtain patterned paper surface Kannangara 
et al. [5-7] Similar method used by W Shen and Liyun Guan as they 
dipped to the filter paper to Heptane-AKD solution Shen et al. [2]; 
Guan et al. [8]. From this model study, it could be suggested that 
AKD or hydrolyzed AKD attached and oriented on the cellulose 
surface by formation of the hydrogen bonding and ester bonding 
at the blending and heating stage, respectively Odberg, et al. [9]. 
Comparing these two commonly used methods it will offer an 
alternative option for situations where the paper need a certain 
degree of resistance rather than fully resistant to water.

Materials and Methods
Akd Heptane Preparation and Application to the Filter 
Paper

Analytical grade n-Heptane (Sigma–Aldrich) was used as the 
solvent of AKD wax samples. AKD wax samples supplied from  

 
Diper Chemical Company. 4%(v/v), AKD and n-Heptane was 
stirred ultrasound bath according to work of Jayawardane et 
al.(Jayawardane, Wei, & McKelvie, 2014; Jayawardane , McKelvie, 
& Kolev, 2012). Whatman filter paper was used as the base paper 
because of high purity of filter papers. One set of paper dipped to 
the solution. Other set of paper, printed with same solution used 
commercial Canon printer G3400. Filter paper samples were taken 
for 24hin the hood then held for 5 minutes in a 105°C oven. All 
samples were tested in Istanbul University, Faculty of Forestry, 
Department of The Chemistry and Technology of Forestry Products 
SEKKA Laboratory after 24 hours in conditioning room according to 
ISO 287. Tensile (ISO 1924-2) and burst tests (ISO 2758) measured 
with Zwick Universal Test machine.

Results and Discussion
Results of Physical Tests of Paper

As application type of samples were untreated paper (None), 
dipping method (D.M), Printing method (P.M). Physical test results, 
basis weight changes and Cobb60 test results after application were 
given in figure 3.1.One of the feature of AKD is gained paper water 
resistance to the papers. Cobb60 test results are show evidence 
of AKD bonding. According to results, even dipping method was 
give better results of imparting liquids, in printing method paper 
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received the AKD Heptane solution more regularly using less active 
Heptane solution. Tensile index value shows us to papers internal 
bonding strength. Burst test gives us how strong bond fibers we 
have (Table 1). 
Table 1: Physical test results, basis weight changes and Cobb60 

results of samples.

Application Cobb60 Value 
(g/m²)

Tensile Index 
(N.m2/g)

Bursting Index 
(kpa.m2/g)

Base - 14,31 0.60

D.M. 94.75 13.73 0.61

P.M. 118.52 14.23 0.59

Conclusion
AKD-Heptane treated paper sizing applications is a continuous 

mechanism that emits hydrophobic material onto cellulosic 
surfaces; hydrophobicity is strongly dependent on the amount of 
AKD in this kind of treatment. Since the same rates used in this 
study, the differences are due to the method of application itself. 
Present findings indicate that the dipping method could be used 
when an absolute liquid resistance is required. However, with the 
printing method, AKD Heptane solution was less consumed and 
obtained desired resistance to the paper against the liquid. The 
strength of the treated paper is slightly strained in the application 
of dipping method, yet the printing method treatment resulted in 
almost same results.
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