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Appendix A

Esterification reaction

Table A1 Effect of time and power output of cellulose laurate

Power output

30 sec

(W)
Weight (g)
N
90 / /A‘\ \\ 1.27 0.80
\ AN

180 / 0.90
270 1.07
360 1.19
450 1.40
540 1.57
630 1.74

AN mniquum mnap

* Weight before = 1.00 g.
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Table A2 Effect of equivalent weight of DMAP and lauroyl chloride of cellulose
laurate at 2 min and 90 watt.

Lauroyl 2 min 90 watt
Chloride
5 equiv. 8 equiv. 10 equiv. 14 equiv.
Weight (g) b Weight (g) Weight (g)
0.1 equiv. , . 86 1.84
0.5 equiv. w20 TN 27 2.07
i i 1
0.9 equiv. .0 degts L 254 223
)
)
1.2 equiv. 2.13 - 2.38 225
LA 2

* Weight be

AULINENINYINS
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Appendix B

Characterization

Table B1 Gloss of a different % ester content of cellulose laurate films

112

Film samples of Gloss (uni SD
% Ester content A

38.00 0.3535

36.30 0.9423

) |
26.2
e -
B IRENINEINT

S >

NI TR Yo

16.4

18.4
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Table B2 Contact angle of different % ester content of cellulose laurate films

Film samples of Contact angle Mean SD
% Ester content (Degree)
74
38.00 0.9574
36.30 2.0615
88 )
ﬂ - o/
23.24 qilBQ%HﬂﬁwgJ;Jni 1.6329

ARIGINEU AN INE R

92 ¢

=9
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Table B6 Tensile stress at maximum load (Mpa) of different of cellulose laurate films

Film sample of Tensile stress at Mean SD
% Ester content maximum load
2.118377
38.00 2.038896 2.1489 0.1282
36.3 1.1886
23.24 0.4917
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Table B7 Percent elongation a break of different of cellulose laurate films

118

Film samples of | Elongation at break Mean SD
% Ester content (%)
16.55604
38.00 14.5723 2.4847
15.37586
0.6499
2.7031

S

E x
Time {Seconds)

(@)




Figure BLEST 3004 % ester content
on tensile propertic
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4pure papermuiberry
pure papermulberry, 5.1248 mg
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Content 70.2968 %
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Figure B2 Thermogravimetric analysis of paper mulberry (a)
and (b) derivative of paper mulberry.



121

] Method: laurate TGA
I » Len 5 . .
L . Rient §f53é§3m; 25.0-506.G°C 10.06°C/min
~d_
. L= 20 3
] .
i o @)
1 : .
Ny Conteat 22.8887 &
™

1.3419 =g

Residue

—

and (b) defivagive/of qml(}:difyfpja’pgg mulberry.
T ! o "

-

Figure B4 Soil burial method of different % ester content in 60 days; (a) 38 %,

(b) 36.3 %, and (c) 23.24 % ester content.
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Appendix C

Calculation

C1 Amount of chemical substance

The amounts of chemical substance of DMAP as catalyst and lauroyl chloride
as esterifying agent were calculated from equivalent weight of DMAP and lauroyl

X equivalent weightofeetiulose” moliauroyl chloride

X / M.w. cellul6sg oyl chloride) x DV
M.w.cellulose ‘ 0
M.w.lauroyl chiori L. [2% a ':\\.‘

Example 10 equivalén -:-::-I_--f-, {aur
Method

Therefore, volﬂe‘wlﬁo@ %%@%q Fsml.
ELE'QW’TWW?HW?V]HWS d

m - DV
Therefore, m = (0.9 x 122.17) g
162.27
m = 0.678 g

Hence, weight of 0.9 equivalent weight of DMAP is 0.678 g.
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C2 Weight loss
The weight loss of the films was measured by weighing the sample before and
after biodegradation. The percentage weight loss of the films samples was calculated

using the following equation.

Weight loss (%)= wi-wr x 100
Wi
Where: Wi initi ight of sample before degradation (g)
Wr e after degradation (g)

Example Soil burial tes
w; =
wr =

Therefore

Therefore, % weight loss is

AULINENINYINS
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C3 % Esterification
The ester content of the cellulose laurate was calculated by peak high of IR

spectra. The percent ester content of cellulose laurate sample was calculated using the

following equation.
A = log base peak of sample
high peak of sample
Ci /G » cellulose
Fix =100
Therefore;
Hence, % ester conter/

Example mv of lauroyl chloride, 0.9
equiv of DMAP and pea.k 15.91.
Fix C;=100

Therefore, ¢ = 0.418

%Esteﬂummmw mm
ammﬂmumfmmaﬂ
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Example IR spectra of cellulose
:vN\i ’/—\___, o \\ \
o]
i
wi |
o
Example 10 equivalent weight g @__, i equivalent weight of
DMAP " ' \
. Y
6 =\
“ i , ' ¥ \
. | [
I “

8 % & & 3B

qmmﬂimum

'malﬁwmnﬁﬂ
WYY

l

P

s e v ” FE—— SO
4000.0 1006 2000 1500 1000 500 400.0
-1

Figure C2 10 equivalent weight of lauroyl chloride
and 0.9 equivalent weight of DMAP.



Example 0.9 equivalent weight of DMAP and 5, 8, 14 equivalent weight of lauroyl
chloride

. %

Figlll'e C3 ‘y equ
equivalent weight of lauroyl chloride.

¢ o v/
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lauroyl chlorid K _
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