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Abstract: This research was aimed to develop the production process of nipa paper from nipa
palm waste from cigarette wrapping production of Palian river basin community. The lignocellulose
component of waste, nipa leave (NL) and nipa stalk (NS) was studied. The NL contained with
cellulose (39.91+4.07%), hemicellulose (49.59+ 6.87%) and lignin (10.50+2.80%). For NS, the
cellulose, hemicellulose and lignin were 34.40+5.51, 7.37+3.69 and 58.23+9.20%, respectively. The
pulp was used to produce the paper by using 3 sets of experiment, (1) NL, (2) NS and (3) mixture
of NL+NS. The properties of papers were then investigated. The paper prepared from NL, NL+NS
and NS gave resistance to tensile strength at 0.38+0.05, 0.81+0.07 and 1.41+0.05 N/mm?’,
respectively. The three types of paper had high water adsorption (4.9-6x10“ g/cm?). The surface
coating with water repellent can reduce water adsorption and thus the papers could be used to
produce different products of community.
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Figure 1. Waste from cigarette wrapping

production, (A) nipa leave waste

and (B) nipa stalk waste
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Table 1. Chemical component of waste from nipa leave and nipa stalk

Composition (%) nipa leave nipa stalk
Cellulose 39.91+4.07 34.40+5.51
Hemicellulose 49.59+ 6.87 7.37+3.69
Lignin 10.50+2.80 58.23+9.20
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Figure 2. Pulp of nipa leave after soaking in NaOH at different concentration, (A) 0.5%, (B) 2%, (C)
5% and (D) 10%
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Figure 3. Pulp of nipa stalk after soaking in NaOH at different concentration, (A) 0.5%, (B) 2%, (C)
5% and (D) 10%

Table 2. Color of waste of nipa leave and nipa stalk at different concentration of NaOH

NaOH Color
Waste

(%wW/v) ! 't bl
nipa leave 0.5 30.30+0.17° 10.23+0.50° 10.10+0.75"
22.03+0.65° 9.87+0.42° 9.03+0.55%
20.37+0.70° 9.80+0.30° 8.33+0.96°
10 18.97+0.38" 6.57+0.46° 6.27+0.51"
nipa stalk 0.5 28.97+0.06" 14.73+0.70° 15.17+0.40°
24.13+0.57° 12.78+0.36" 13.77+0.78°
22.30+0.17° 12.03+0.85" 11.87+0.83¢
10 20.87+0.90° 11.47+0.65° 9.63+0.72%

'Different characters in each column illustrated average comparison by method of DMRT at 95% confidence interval,

respectively.
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Figure 4. Pulp of nipa leave after bleaching with H,O, at different concentration
(A) 0.5, (B) 2, (C) 5 and (D) 10% w/v

(A)
Figure 5. Pulp of nipa stalk after bleaching with H,O; at different concentration

(A) 0.5, (B) 2, (O) 5 and (D) 10% w/v

Table 3. Color of nipa leave and nipa stalk at different concentration of H,O-

JCDLQ

H,0, Color
Waste
(%w/v) L1 at bl

05 41.90+0.66° 7.80+0.23° 27.28+0.74
_ 53.48+0.95¢ 12.10£0.97° 41.42+0.93¢
nipa leave 64.18+0.75 16.44+0.76° 44.20+0.68°
10 70.30+0.91° 19.52+0.83° 46.40+0.60°
05 53.40+0.70° 6.93+0.38" 32.53+0.35¢
2 64.60+0.10° 17.83+0.90" 42.33+0.64°

nipa stalk b .
5 69.17+0.50 20.73+0.71 45.33+0.45°
10 70.33+0.47° 24.83+0.76 48.87+0.75°

'Different characters in each column illustrated average comparison by method of DMRT at 95% confidence interval,

respectively
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(@) H)

Figure 6. Characteristic of paper after digested with NaOH and H,O>, (A) NaOH 0.5%, (B) NaOH
2%, (C) NaOH 5%, (D) NaOH 10%, (E) H,O2 0.5%, (F) H.02 2%, (G) H,O2 5% and (H) H.O, 10%
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Table 4. nipa paper quality testing

JCDLQ

Paper Tensile strength’ Thickness' Adsorption’
(N/mm?) (mm) (g¢/mm?)

nipa leave 0.38+0.05° 0.2816+0.013° 6.9x10*+0.0001°

nipa stalk 1.41+0.05° 0.2566+0.016° 4.9 x10+0.0002°

nipa leave + nipa stalk 0.81+0.07° 0.3150+0.009° 6.4 x10"+0.0001°

!Different characters in each column illustrated average comparison by method of DMRT at 95% confidence

interval, respectively
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Figure 7. Water adsorption resistance of
nipa paper, (A) without water repellent

and (B) with water repellent
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Figure 8. Knowledge transfer nipa paper production technology from this research to Palian river

basin community, (A) preparation of nipa wastes, (B) nipa casting and (C) color dying of nipa

paper

Figure 9. The products from nipa paper; (A) nipa lamp, (B) packaging of community products

and (C) photo frame and (D) learning center for tourists
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