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ABSTRACT

Gas grafting of cellulose with fatty acid chloride based on chromatogenic chemistry is an ef—
fective method which can provide paper with hydrophobic characteristic, In case of gas graft—
ing with fatty acid chloride, various reaction parameters such as concentration of fatty acid
chloride, reaction temperature, and reaction time are very important for the optimization of
the gas grafting of cellulose. In this study the gas grafting efficiency of PVA (polyvinyl al—
cohol) coated paper at the various conditions was evaluated by measuring water resistance
such as Cobb; s size and water contact angle, Also quantitative analysis was performed
for determining reacted or un reacted fatty acid chloride by using ATR spectroscopy and GC,
As a result, when the content of palmitoyl chloride esterified with a hydroxyl group at 1%
concentration of palmitoyl chloride and 180C of react temperature was less than 1 g/m?

Cobby s size degree was less than 10 g/m? And it was found that Cobb, s size value, water
1

i

contact angle, ratios of absorption peak of 1,735 cm™/3,300 cm™, amount of grafted fatty
acid was improved with increase in concentration of palmitoyl chloride, temperature, and
reaction time, And there was good correlation between GC analysis, ATR spectroscopy anal—
ysis and Cobb; g sizing degree for evaluation of the grafting efficiency. It should be noted

that only water contact angle could not be used to evaluate the grafting efficiency.
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Table 20| Urep $itt,

Table 1, The Properties of PVA

Hydrolysis (mol %)
98.0-99.5

Viscosity (cps) at 4% solution
26—31

Table 2. The Properties of palmitoyl chloride

ujderng s H7 29 1541 g/’ Wl 795
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222714 JelmE g

B Aol ok el @ekanl g Fejuy
ALY $47] 719 | 2|25 W3- YIsto] Feu)
deg 39E Fo| ARE L& 2ol /15 A2
7ol

=
AE 27dof uet AIuEYR 7)AF T E
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o]-gato] Fo| It

FiBRO system AB, Sweden)§ g
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Ao| S BA5}7| flsto] 7kA Aznte e u](GC/
FID, gas chromatography/flame ionization detec—
tor, 6890N, Agilent Technlogies, USA) £4-2 AA|5}
St ZB—1 Z#(Phenomenex)& A8l CH, AF
(Helium) 7kAE o4 7FAE ARGSto] intial tem—

perature 100°C, maxium temperature 360C Z719]

Melting point (C)

Boiling point (C)

Molecular weight (g/mol)

11-13 88—-90 274,87
Table 3. Conditions of gas grafting treatment
Items Concentration of Temperature (C) Time (min)
palmitoyl chloride (%) P
Test A 0.1, 0.5, 1.0 180 3
120 1, 3,5, 7
140 1, 3,5, 7
Test B 1.0
160 1, 3,5, 7
180 1,3, 5,7
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Cellulose—OH+CH3(CH,);,—COCl—Cellulose— [1]
OCO—(CH,)CH; + HCL

HgO+CH;;(CHQ)14*COCI"HOCO* (CH2)14CH3+ [2]
HCl
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Table 4. Chemical analysis of PVA coated papers as a function of concentration of palmitoyl chlo—

ride grafted at 180C

Unreacted fatty acid chlorides and

Reacted fatty acid

Semes e bi-produts () majm) ol srracted, | Toia ok
Cy60Cl1 C1,00H C150Cl1 CisOOH C;sO0H C;3sO0H
0.1 0.46 3.47 0.36 5.40 11.86 16.90 9.69 28.76
0.5 0.04 5.13 0.00 2.69 90.80 8.33 7.85 99.13
1.0 0.11 37.93 0.09 5.61 694,98 18.36 43.74 713.57
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P
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Table 5. Chemical analysis of PVA coated papers at different grafting temperature

Unreacted fatty acid chlorides and Reacted fatty acid
Samples their by—products (mg/m?) (mg/m?) Total unreacted Total reacted
(c) fatty acid (mg/m?) fatty acid (mg/m?
C160Cl1 C1sO0H Cis0Cl  CisOOH C;O0H C;500H
120 0.04 4.96 0.27 3.99 33.75 5.85 8.85 39.60
140 0.65 11.39 0.49 1.71 115,68 6.14 14,23 121,82
160 0.22 6.27 0.48 3.02 511,97 16.51 9.99 528.48
180 0.11 37.93 0.09 5.61 694,98 18.36 43.74 713.34
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Fig. 12, Images of water drop on PVA coating layer at different grafting temperature and time,
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