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Abstract: In this paper the solubility of four frequently used wood finishing 
products, namely Paraloid B 72 thermoplastic resin, paraffin, rosin and bees 
wax in three types of alkylimidazolium-based ionic liquids (1-butyl-3-
methylimidazolium chloride, 1-hexyl-3-methylimidazolium tetrafluoroborate 
and 1-hexyl-3-methylimidazolium hexafluorophosphate), at 23 0C and 90 0C, 
has been determined by using the turbidimetric method. It has been 
determined that the selected ionic liquids are able to dissolve the respective 
wood finishes, in amounts higher than those achieved by using traditional 
volatile organic solvents. 
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1. Introduction 
 
Wood finishes are often used to improve 

the durability of wood by protecting it 
from scratching and wearing, minimising 
swelling when in contact with water or 
acting as UV stabilizers for lignin and 
cellulose [1-4], [7], [11], [12], [19].  

Traditional wood finishes include tung 
oil or polymerized lineseed oil-based 
products, wax, shellac, rosin, parrafin, 
sinthetic polyurethane, acrylic resin and 
epoxy-based products [21], [3], [4].  

One disadvantage of traditional wood 
finishes include the use of volatile organic 
solvents, such as toluene, acetone, or 
ethanol-acetone mixtures, which are 
expensive and posses an environmental 
risk, also by their capacity to transform 
theirselves in the atmosphere, under the 
influence of UV radiation and the catalytic 
action of the nitrogen oxides, in more 

aggressive species with carcinogenic 
potential. As consequence, the replacement 
of the traditional volatile solvents from 
wood industry with less toxic and volatile 
solvents became an important aim for the 
scientists working both in material science 
and in environmental protection [13-15]. 

Ionic liquids [IL] are a group of new 
organic salts that exist as liquids at a 
relatively low temperature (< 100 0C) [8], 
[13-18].  

They have many attractive properties, 
such as chemical and thermal stability, 
nonflammability and low vapor pressure. 
In contrast to traditional volatile organic 
compounds, they are called “green” 
solvents and have been widely used in 
lignocellulosic materials dissolution studies 
[9], [10], [17], [18].  

Also, they have shown to be effective as 
wood preservatives [20], in color restoration 
of old wooden artifacts [5], as plastifying 
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agents [6], [22], or, more recently for anti-
electrostatic control of wood [6], [20]. 

In this paper, the solubility of some 
common wood finishing products, such as 
bees wax, paraffin, Paraloid B72 and rosin in 
three alkylimidazolium ionic liquids, namely 
1-butyl-3-methylimidazolium chloride, 1-
hexyl-3-methylimidazolium tetrafluoroborate 
and 1-hexyl-3-methylimidazolium 
hexafluorophosphate (Figure 1) has been 
determined at different temperatures (23 0C 
and 90 0C) by turbidity measurements, in 
order to distinguish real dissolution from 
fine dispersion.  

 

 
Fig. 1. The ionic liquids used 

 
To our knowledge, the solubilization of 

these compounds in ionic liquids has not 
been reported previously in the reference 
literature. 

 
2. Experimental 
 
2.1. Materials  

 
The three ionic liquids, 1-hexyl-3-

methylimidazolium hexafluorophosphate 
(HMIMPF6), 1-hexyl-3-methylimidazolium 
tetrafluoroborate (HMIMBF4), 1-butyl-3-
methylimidazolium chloride (BMIMCl) 
have been purchased from IoLiTec Ionic 
Liquids Technologies GmbH, Germany. 

HMIMPF6 and HMIMBF4 are transparent 
viscous liquids; while BMIMCl is a white 

crystalline solid at room temperature. The 
purity of the purchased ionic liquids was 
99.5%. 

Bees wax (BW), paraffin (P), Paraloid 
B72 (B72) and rosin (R) have been obtained 
from the Faculty of Wood Industry, 
Transilvania University of Braşov. 
Paraloid B72 is a commercial thermoplastic 
ethylmetacrylate - metyl-acrylate copolymer, 
useful for impregnation and reinforcement 
of wood products [1]. 

Before solubility determinations, all of 
the wood finishing products have been 
ground into a fine powder (with average 
particle diameter of 0.5 mm), by using a 
Retsch ZM200 centrifugal mill. 
 

2.2. Dissolution in ionic liquids 
 

Closed glass cuvettes containing a 
precise quantity of ionic liquid (around 0.5 g) 
were placed onto the heating plate of a 
magnetic stirrer. The use of a hot water 
bath was avoided to limit the water uptake 
of ionic liquid by hygroscopy. Then, 
precise amounts of bees wax, paraffin, 
Paraloid B72 and rosin (around 10 mg) 
powder were added discretely into the 
cuvettes. In between each addition, at least 
20 min were allowed for dissolution and 
then turbidity was measured. 

The solubility tests were realized at 23 0C 
and 90 0C for HMIMPF6 and HMIMBF4, 
which are in liquid form at room 
temperature, while for BMIMCl the 
solubilization has been performed at 90 0C. 

 
2.3. Turbidity measurements 
 

Turbidity was measured with a Carl-Zeiss 
Spekol 20 spectrophotometer, with the 
scattered light detector at 450 from the 
incident light beam (Figure 2). The 
wavelength of the incident light was 650 nm. 

The spectrophotometer was calibrated 
with the help of glass standards with 
different turbidity. Calibration was done 
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between 1 and 500 Nephelometric Turbidity 
Units (NTU). The latter corresponds to a 
milky opaque sample. 

 

 
 Fig. 2. Carl-Zeiss spectrophotometer with 

turbidity accessory 
 
3. Results and Discussion 

 
The results regarding the turbidity 

measurements of the ionic liquid - wood 
finishing product systems are shown in 
Figure 3 to Figure 7, for all the ionic liquids 
and temperatures used. 
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Fig. 3. Turbidity of wood finishing 

products - BMIMCl systems at 90 0C 
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Fig. 4. Turbidity of wood finishing 

products - HMIMBF4 systems at 23 0C 
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Fig. 5. Turbidity of wood finishing 

products - HMIMBF4 systems at 90 0C 
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Fig. 6. Turbidity of wood finishing 

products - HMIMPF6 systems at 23 0C 
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Fig. 7. Turbidity of wood finishing 

products - HMIMPF6 system at 90 0C 
 
As it can be seen from Figure 3 to Figure 

7, the dissolution of Paraloid B72, paraffin, 
rosin and bees wax occurred in the studied 
ionic liquids, both at room temperature and 
90 0C.  

Generally, it can be observed that the 
addition of wood finishing compounds to 
ionic liquids does not lead to a significant 
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increase in the turbidity of the system (part 
1 of the dependency) until the point 
corresponding to the solubility limit of the 
respective compounds in the selected ILs. 
After reaching of solubility limit, a 
pronounced increase in turbidity can be 
observed (part 2 of the dependency).  

The solubility limit of the respective 
compounds in the ionic liquids can be 

calculated by linearly fitting the two parts 
of the dependencies of the systems turbidity 
with the amount of wood finishing product 
in the system, and using the equations of the 
two straight lines to calculate the point of 
their intersection.  

The solubility limits of the wood 
finishing products in the selected ionic 
liquids are given in Table 1.  

 
Solubility of the wood finishing products in ILs      Table 1 

Solubility limit (g product/100 g IL) Ionic liquid Temperature 
(0C) Paraloid B72 Paraffin Rosin Bees Wax 

BMIMCl 90 5.90 6.55 4.99 5.14 
23 3.19 3.84 3.23 3.25 HMIMBF4 90 5.08 7.27 6.11 7.87 
23 4.99 5.94 5.04 6.47 HMIMPF6 90 5.03 7.20 6.03 6.67 

 
As it can be seen from Table 1, the 

highest solubility for the Paraloid B72 
resin has been achieved in the BMIMCl 
ionic liquid at 90 0C, while for paraffin, 
rosin and bees wax, the best solubility has 
been achieved in HMIMBF4 and in 
HMIMPF6 ionic liquids at 90 0C.  

Higher temperatures are favourable in 
breaking the intermolecular bonds and 
facilitate the interaction of the molecule 
with the solvent.  

As rosin, paraffin and bees wax are 
dominating hydrophobic, they tend to 
dissolve better in the ionic liquids with the 
same dominating hydrophobic character, 
namely HMIMBF4 and HMIMPF6.  

It is to be noted that Paraloid B72 is hard 
to solubilise in traditional volatile organic 
solvents, using toluene at 50 0C a 5% wt. 
concentration can hardly be achieved [2-4]. 
By using ionic liquids, at 90 0C, according 
to Table 1, more concentrated solutions 
could be obtained. In the case of paraffin, 
rosin and bees wax, the obtained 
solubilities are similar to those obtained by 
using ethanol, toluene, isopropanol or 
acetone [2-4]. 

4. Conclusions 
 
The solubility of four traditional wood 

finishing products, namely Paraloid B 72 
thermoplastic resin, paraffin, rosin and bees 
wax in 1-butyl-3-methylimidazolium 
chloride, 1-hexyl-3-methylimidazolium 
tetrafluoroborate and 1-hexyl-3-
methylimidazolium hexafluorophosphate 
ionic liquids, at 23 0C and 90 0C, has been 
determined by using the turbidimetric 
method.  

It has been determined that in the case of 
Paraloid B72, the obtained solubilities are 
higher than those reported for the 
traditional organic solvents. For paraffin, 
rosin and bees wax the obtained 
solubilities are similar to those reported by 
using volatile organic solvents.  

Taking into account that the studied ionic 
liquids are non-volatile, electrically 
conductive, that they possess anti-fungal 
character and they are able to plastify 
wood, their use as solvents for finishes 
could impart some useful properties to the 
treated wood, such as higher workability 
and durability. 



Croitoru, C., et al.: Alkylimidazolium Ionic Liquids as Ecologic Solvents for Wood … 41

Acknowledgements 
 

This paper is supported by the Sectoral 
Operational Programme Human Resources 
Development (SOP HRD), financed from the 
European Social Fund and by the Romanian 
Government under the contract number 
POSDRU/89/1.5/S/59323.  

The purchasing of the ionic liquids has 
been funded by the National University 
Council from Romania (CNCSIS) through 
IDEI 839/2008 national grant. 

 
References 

 
1. Andrews, J.: British Antique Furniture. 

London. Antique Collector’s Club, 
2005. 

2. Beldean, E., Timar, M.C., Maret, K.: 
Factors Affecting Wood Coatings 
Adherence in Outdoor Exposure. In: 
Bulletin of the Transilvania University 
of Braşov (2008) Vol. 1 (50), Series II, 
p. 35-43. 

3. Beldean, E., Timar, M.C.: Long-Term 
Evaluation of the Effects of Surface 
Impregnation of Wood with Reactive 
Resins. Part 1 - Beech Wood. In: 
Bulletin of the Transilvania University 
of Braşov (2006) Vol. 13 (48), Series 
A1, p. 273-279. 

4. Bulian, F., Graystone, J.: Wood 
Coatings: Theory and Practice. 
Amsterdam. Elsevier Science, 2009.  

5. Cieniecka-Roslonkiewicz, A., Pernak, 
J., et al.: Synthesis, Anti-Microbial 
Activities and Anti-Electrostatic 
Properties of Phosphonium-Based 
Ionic Liquids. In: Green Chemistry 7 
(2005) No. 7, p. 855-862. 

6. Croitoru, C., Paţachia, S., et al.: 
Influence of Ionic Liquids on the 
Surface Properties of Poplar Veneers. 
In: Applied Surface Science 257 
(2011) No. 14, p. 6220-6225. 

7. Dawson, B.S.W., Singh, A.P., et al.: 
Enhancing Exterior Performance of 

Clear Coatings through 
Photostabilization of Wood. Part 2: 
Coating and Weathering Performance. 
In: Journal of Coatings Technology 
and Research 5 (2008) No. 1, p. 207-
219. 

8. Fort, D.A., Remsing, R.C., et al.: Can 
Ionic Liquids Dissolve Wood? 
Processing and Analysis of 
Lignocellulosic Materials with 1-n-
Butyl-3 Methylimidazolium Chloride. 
In: Green Chemistry 9 (2007), p. 63-
69. 

9. Garcia, H., Ferreira, R., et al.: 
Dissolution of Cork Biopolymers in 
Biocompatible Ionic Liquids. In: Green 
Chemistry 12 (2010), p. 367-369. 

10. Kilpelainen, I., Xie, H., et al.: 
Dissolution of Wood in Ionic Liquids. 
In: Journal of Agricultural and Food 
Chemistry 55 (2007) No. 1, p. 9142-
9148. 

11. Lunguleasa, A.: Wood as Renewable 
Material and its Natural Durability. In: 
Bulletin of the Transilvania University 
of Braşov (2005) Vol. 12 (47), Series 
A1, p. 513- 517. 

12. Ozarska, B.: Manual for Decorative 
Veneering. In: Project no. pr 01 1600, 
2003, University of Melbourne. 

13. Paţachia, S., Florea, C., et al.: 
Tailoring of Poly (Vinyl Alcohol) 
Cryogels Properties by Salts Addition. 
In: Express Polymer Letters 3 (2009) 
No. 5, p. 320-331. 

14. Paţachia, S., Friedrich, C., Florea, C., 
Croitoru, C.: Study of the PVA 
Hydrogel Behaviour in 1-Butyl-3-
Methylimidazolium Tetrafluoroborate 
Ionic Liquid. In: Express Polymer 
Letters 5 (2011) No. 2, p. 197-207. 

15. Paţachia, S., Porzsolt, A., Croitoru, C.: 
Ionic Liquids Applications as 
Environmentally Friendly Solvents in 
Green Chemistry. In: The Journal of 
the Romanian Movement for Quality 1 
(2009) No. 1, p. 31-36. 



Bulletin of the Transilvania University of Braşov • Series I • Vol. 4 (53) No. 1 - 2011 
 
42

16. Pernak, J., Jankowska, N.: The Use of 
Ionic Liquids in Strategies for Saving 
and Preserving Cultural Artifacts. In: 
Polish Journal of Chemistry 82 (2008) 
No. 1, p. 2227-2230. 

17. Pernak, J.: Ionic Liquids - The Solvent 
of the XXI Century. In: Przemsyl 
Chemiczny 79 (2000) No. 3, p. 153-
156. 

18. Rodrihuez, H., Rogers, R.: Ionic 
Liquids Dissolve Wood in an Eco-
Friendly Way. In: Chemical Engineering 
Progress 105 (2009) No. 1, p. 9-11. 

19. Salcă, E., Cismaru, I.: Research upon 
Alder Veneers under Visible Light 
Influence. In: Bulletin of the 
Transilvania University of Braşov 
(2010) Vol. 3 (52), Series I, p. 135-
142. 

20. Stasiewicz, M., Fojutowski, A.: 1-
Alkoxymethyl-X Dimethylaminopyridi 
nium-Base Ionic Liquids in Wood 
Preservation. In: Holzforschung 62 
(2008), p. 309-317. 

21. Timar, M.C., Beldean, E.: Beech 
versus Fir - Comparative Properties 
and Performance in the Use Class 3. 
In: Bulletin of the Transilvania 
University of Braşov (2008) Vol. 1 
(50), Series II, p. 67-73. 

22. Xie, H.B., Jarvi, P., et al.: Highly 
Compatible Wood Thermoplastic 
Composites from Lignocellulosic 
Material Modified in Ionic Liquids: 
Preparation and Thermal Properties. 
In: Journal of Applied Polymer Science 
111 (2009), p. 2468-2476. 

 
 


