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Abstract

This research aimed to study the effect of pH and quantity of synthetic wastewater on oil and grease
adsorption efficiency of adsorbents prepared from palmyra palm fibers, shallot leaves and bamboo fibers and to
study the possibility of producing briquette fuel from the adsorbent having the best oil and grease adsorption
efficiency. The results revealed that the adsorbent prepared from palmyra palm fibers exhibited the highest
efficiency in oil and grease adsorption and suspended solid filtration when the volume of wastewater was 3 liters
and its pH was 8. Therefore, the adsorbent was used to produce briquette fuel. The study found that the ratios of
wood charcoal to the adsorbent prepared from palmyra palm fibers at 50:50, 40:60 and 30:70 were suitable for
the production of briquette fuel because with these ratios, the briquette fuels were well molded and had high
calorific values of 7,054, 7,299 and 6,954 calories per gram, respectively. Furthermore, the calorific values and
moisture contents of the briquette fuels were qualified according to the Community Product Standards of
Charcoal Briquettes. Therefore, palmyra palm fibers can be used as an oil and grease absorbent from effluents

and as a material for the production of briquette fuel for household use to reduce the use of wood charcoal.
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Figure 1 Adsorbents prepared from (A) palmyra palm fibers, (B) shallot leaves and (C) bamboo fibers

“]+—Sieve

Adsorbent

_J+—Sieve
Effluent

2 x 1 inches

1.5 inches

1 x %2 inches

Figure 2 Preparation of adsorption equipment
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Table 1 Effect of synthetic wastewater pH on oil and grease adsorption efficiency and suspended solid filtration

of adsorbents prepared from palmyra palm fibers, shallot leaves and bamboo fibers

Efficiency of oil and grease adsorption (%)

Efficiency of suspended solid filtration (%)

pH Palmyra Shallot Bamboo Palmyra palm Shallot Bamboo
palm fibers leaves fibers fibers leaves fibers
4 91.79+0.09**  33.45+2.64° 10.59+0.19%¢ 66.50+0.68>" 14.30+2.64%¢ 19.50+0.158
5  92.84+0.11°*  44.12+0.7558 16.20+0.22°¢ 68.47+0.22°" 11.83+0.75%¢ 14.48+0.96"8
6  94.62+0.05"  49.69+0.09%° 15.16+1.250¢ 72.09+0.65 11.56+0.09%¢ 19.50+0.158
7 99.24+0.109%  82.83+0.09%° 21.45+0.12°¢ 99.16+0.87%*  48.03+0.09°® 18.79+0.35%C
8  99.67+0.03%"  75.35+0.3198 16.55+0.15°¢ 99.44+0.73%4 51.13+0.31°8 11.55+0.80%¢

Values in a column with different lowercase letters are significantly different at p<0.05.

Values in a row (for each efficiency) with different uppercase letters are significantly different at p<0.05.
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Table 2 Effect of synthetic wastewater quantity on oil and grease adsorption efficiency and suspended solid filtration of

the adsorbent prepared from palmyra palm fibers

Wastewater Palmyra palm Efficiency of oil and grease Efficiency of suspended solid
quantity (L) fibers (g) adsorption (%) filtration (%)

3 20 95.77+0.05¢ 91.43+0.94¢

a4 20 87.10+0.05° 79.69+0.97°

5 20 60.81+1.49° 39.48+3.64°

Values in a column with different lowercase letters are significantly different at p<0.05.

3.3. NANTITANYIANYUTNINIEAIN YD
Wwandsdauianalgadulenia

NTangadusTINgAng 3 viia laun wuleana
Tuveuuns uaglelel nuindulenalinaaud@lunisgadu
T oo a1 YR & o
UndedunIzniniunsusuaInudunn-nadu 8
ludsunadnde 2 das liange dedudulonianniu

nageduud g minnnandudiom@dauvia faensue

o '

uneeulianugs Fadidnsdrnveswanulianugs (nsy)

q

se gadulena (n3u) 1u 100:0, 50:50, 40:60, 30:70,

20:80, 10:90 wag 0:100 Ineldnmudaendusiussenu
kAN sSABeNAS LU TN SR E LA

dauviale asiwi%ﬁmmwudwé’miﬂdauﬁﬁﬁ’aam*ﬁuﬁau%’w

g9 (20:80, 10:90 waw 0:100) Fausfaz Salsl ustazuguld

¥
a A a

I " = 4' ~ = Y
11Jﬂ€]EJﬂ LYBLNA 11JL5€JULUUU kAN LaSsUMgUNY

PN Sa |a '

dadruniusuiunea Nty lnelan1zog19849

gnsdau 0:100 FeldTnsaruldvugsiudulszney
' & a aa o =i .

WuhwisYendalia e 1ukar seawAnuNTan (Figure

4) F9@0AAADINUNANITAN VDS Saripan [10] INAN

v
= a o ' o o

Womndsdauisanmaauldnauiudigadunengly s

o

MHIUN13AdULAY NuINBnsdIuniifgaduAsudig

100:0 50:50 40:60

v
o

anasovay 80 Wusuly (20:80, 10:90 wag 0:100)

ee

wdzusle urlidnuarseuy uazlinegy 9uidell

LildAnwdnsdiunindulianugsludadiuias fe

DY e
poly

a =

Sudnwdasinaulianuginiesar 50 adld Wesand

v

npUszasAiiasaan sanUsuanstdauld Ineldiann

e

KuNIAFULEMALNY uASsaansndusUuasasguld
wardinnauififoudeansldinlifesedaion fudu
Snsrdnildlunsinuwedsifadulithgaduluuiim
g9 wlefnweudululdlunisuaniuies

Table 3 lduansliiufsdnuasmanignmees
Howmdsdaueanasduuaziagadulenia fifhiinn
5931 100 n¥u waududszarun1wdaden 1,500
findans deanunsatuguldusrana 14-20 Fou Woinds
gauviadiaueIUTEIIN 5 WURLAT WduHIugugnan
UseUI0 3.8 LYURLUAT LLazﬁﬁfmﬁﬂﬁauauagjiwdw
66.71-83.57 N3y 13mﬁm,a§wé’ﬂauag'swdw 28.59-
36.03 n¥u N3fidnadndl 0:100 fhwiniadeteueu

o

wazndteusieneudesian enalllesaniliiiesiigadu

aa

wWuloana Jevilidiuwdndesnindnsidiudu q il

nagnudueadusenau

30:70

20:80

10:90 0:100

(g:9)

Figure 4 Briquette fuels prepared from different ratios of charcoal and the palmyra palm fiber derived adsorbent
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Table 3 Physical characteristics of briquette fuels prepared from different ratios of charcoal and the palmyra palm fiber

derived adsorbent

Charcoal : Charcoal Adsorbent Starch Number of Height Diameter Average Average

Adsorbent (g) (g) paste briquettes (cm) (cm) weight per  weight per

ratio (mL) (Sticks) briquette briquette
before after

baking (g) baking (g)
100:0 100 0 1,500 20 5 3.8 83.57 33.22
50:50 50 50 1,500 18 5 3.8 72.67 32.87
40:60 40 60 1,500 18 5 3.8 74.59 35.88
30:70 30 70 1,500 14 5 3.8 66.71 36.03
20:80 20 80 1,500 16 5 3.8 71.46 33.57
10:90 10 90 1,500 14 5 3.8 73.43 30.83
0:100 0 100 1,500 17 5 3.8 67.42 28.59
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Table 4 Composition and characteristics of briquette fuels prepared from different ratios of charcoal and

the palmyra palm fiber derived adsorbent

Charcoal : Moisture Ash Volatile Fixed Shatter Calorific

Adsorbent (%) (%) matters carbon index values
ratio (%) (%) (Calg)
100:0 0.84+0.01°  38.66+5.01¢ 34.50+3.45%  26.00+5.21°  0.96+0.02° 7,360
50:50 0.67+0.06°  37.61x2.86“  39.30+3.93%° 22.42+1.97° 097+0.02* 7,054
40:60 0.74£0.02°®  35.01+4.32°9  4328+1.25® 20.96+3.73°  0.99+0.01° 7,299
30:70 0.80+0.06°  27.35+4.05%¢  4537+1.31° 26.48+3.14°  0.99+0.02° 6,954
20:80 0.75+0.04%  26.06+550%  46.00+2.21°¢ 27.20+6.73°  0.98+0.03° 6.974
10:90 0.83+0.03° 21.67+1.617 53.98+5.02° 23.52+5.58" 1.00+0.01% 6,765
0:100 1.71+0.04¢ 16.71+2.852 73.73+4.88¢ 7.85+2.64° 1.00+0.00% 6,576

Values in a column with different lowercase letters are significantly different at p<0.05.
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