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2. Carboxymethylcellulose
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6. Chrysophyllum albidum
7. Adansonia Digitata L
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Result Content (%)
Fat 15.09
Lignin 4.79
Hemicellulose 14.60
Cellulose 63.83
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Table 2 Viscosity of the samples in 5 samples

a,b,c,d e
L) ol bl &S ad Jol ¥ gl #5004 CMC 3% solution Viscosity Viscosity Viscosity
o Al i A g e g M Spesd0 Sped 100 speed 130
<38 el SIS an by oKyl 3 0T w b je Jialesl a) 347/93 214/75 137/97
. . i b 233/52 210/96 133/85
@ S 4S gb Olas 4l ol b pdr e 8 S c; 324/63 20431 122/54
Gl Siwihy Ju 2B el e d) 394/51 260/38 197/75
b @l s RISy 2B L L e) 455/60 355/20 206/40
P LA Lo B B P VN
Table 3 Optimum points obtained from the software for carboxymethylation
Test NaOH concentration SMCA to cellulose Temperature Time The amount
Number (gr per dl) (gr per gr) (centigrade)  (minutes)  of Optimal

1 29/799 1/000 67/915 157/646 0/966

2 29/736 1/000 67/964 157/587 0/966

3 29/804 1/000 67/782 157/175 0/966

4 29/878 1/000 68/079 158/506 0/966

5 29/806 1/000 68/202 158/702 0/966

6 29/793 1/000 67/556 156/290 0/966

7 29/627 1/000 67/928 157/081 0/966

8 29/592 1/000 67/698 155/999 0/966

9 29/664 1/000 68/070 157/494 0/966

10 29/517 1/000 68/165 157/420 0/966

11 30/060 1/000 68/061 158/986 0/966

12 30/049 1/000 68/165 157/420 0/966

13 29/602 1/000 68/061 157/986 0/966

14 29/789 1/000 67/540 160/136 0/966

15 29/549 1/000 67/503 155/052 0/966

16 30/085 1/000 67/305 156/290 0/966

17 29/493 1/000 68/626 158/941 0/966

18 30/039 1/001 68/684 157/504 0/966

19 29/746 1/001 67/240 154/781 0/966

20 29/839 1/002 67/356 155/356 0/966
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Table 4 Comparison of laboratory results and model results at the optimal point

Results DS Degree of purity Yield
Laboratory 0.97-0.96-0.97 97.82-97.73-97.99 166.54-166.21-166.80
Predictive model 0.953 98.159 166.710
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Palm kernel is one of the major agricultural wastes and industrial uses of dates.
Palm kernels in Iran are often disposed of as waste or used for animal feed. In
this research, this low value material was investigated and a product with a high
purity value of carboxymethylcellulose was produced from it. Palm kernels
contain about 63% cellulose. Cellulose along with hemicellulose and lignin are
its main constituents, which form a strong fibrous structure. In this study,
cellulose was extracted from palm kernel powder by treating sodium hydroxide
and sodium chlorite. The extracted cellulose was converted to CMC using two
processes: alkaline cellulose and ether cellulose. SEM was used to study the
structure of CMC, which removed the surface impurities of the fibers and the
swollen spherical shape of the fibers indicated the suitability of the method
used. To identify the carboxymethyl groups substituted on cellulose, FTIR
spectroscopy was used, which confirms the peaks in the wave numbers of 1425
and 1612 / cm. The optimization results showed that at a concentration of
29.799% sodium hydroxide, the weight ratio of sodium monochloroacetic acid
to cellulose was 1, temprature 68 ° C and a reaction time of 158 min, the highest
degree of substitution and purity and efficiency were obtained. It turns out that
these highest degrees of extraction and degree of purity and efficiency are 0.97,
97.99 and 166.80%, respectively. Also, the viscosity of 3% CMC solution in
water at 50 rpm was 347.93 ms.
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