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ABSTRACT

Solid waste is defined as all the rejected residues of industrial,
commercial, agricultural, and human community operations. The
Environmental Protection Agency (EPA) defines it as solid waste
generated by or associated with municipal, community, commercial,
mstitutional, and recreational activities, and includes trash, refuse, ash,
street sweeping, dead animals, medical waste, and all other non-industrial
solid waste. The study aimed to estimate potential energy in solid
household waste in Souk El Khamis Imsihel by weighing components and
comparing average output from samples to obtain accurate results. The
production rate was estimated from Solid waste per capita per day,
determining the percentages of each component of the produced household
solid waste, and determining the distribution ratios of chemical elements
on the components of solid waste. Also, estimating the potential energy
content of these components using mathematical relationships through
data and information obtained from weighing operations, and typical
values for moisture content through tables according to internationally
applicable standards and specifications. It was concluded that the average
productivity rate is 0.45 kg per person per day of household solid waste,
and the total productivity rate of solid waste for the studied samples
(households) is 391 kg per week. According to the population census data,
the amount of household solid waste produced amounted to approximately
5994 tons/year. Food waste represents about 80% of the total weight of
household solid waste. The energy content in this study amounted to be
7.6962 kl/kg.

Keywords:Solid waste, Energy recovery, Productivity rate of organic
fraction.
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Percent by weight (dry basis)

Component carbon hydrogen oxygen nitrogen Sulfur Ash

Food wastes 48.0 6.4 37.6 2.6 4.2 5.0

Paper 43.5 6.0 44.0 0.3 0.2 6.0

Sardboard 44.0 5.9 44.6 0.3 0.2 5.0

Plastics 60.0 7.2 22.8 - - 10.0
Textiles 55.0 6.6 31.2 4.6 0.15 2.5
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Percent by weight (dry basis)

Component carbon hydrogen oxygen nitrogen Sulfur Ash

Rubber 78.0 10.0 - 2.0 - 10.0
Leather 60.0 8.0 11.6 10.0 0.4 10.0
Yard wastes 47.8 6.0 38.0 3.4 0.3 4.5

Wood 49.5 6.0 42.7 0.2 0.1 1.5

Glass 0.5 0.1 0.4 <0.1 - 98.9
Metal 4.5 0.6 4.3 <0.1 - 90.5
Dirt, ash.ats 26.3 3.0 2.0 0.5 0.2 68.0

(George, Theisenk,1993 chapter 4).
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soapss Adeall il upiad) ey Lgenell i€l (ggiadd cllall gt (10) Jsaall
(10) 48, Jsoalls Zayaal i) DA e - (N),(S) ealial (5o JSI Sllyy aigg Aushll (grinae
S5 Oy dash)ll (gina) cupsll dgag Llall cldliall clipSal Atlesl)l fuall jud S
Al Y aladl) L Allg (dasha)l
ey ganll QLS paen (3 LISD AL paliall o 0 110 Jsaa

Al Adeall Al (e sguanl

components | Mole ratio (N) =1 Moe ratio (S) =1

Without H,O With H,O Without H,O0 | With H,O
C 0.563 0.563 5.117 5.117
H 3.479 4.843 31.579 43.957
) 0.323 0.807 2.932 7.327
N 1 1 9.075 9.075
S 0.110 0.110 1 1
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lelalyo b Auljial Aball Uil (pa Fmsiall pumlinll dsnslal) Ldgall dusl) o385 2 (10) (85 Jgandl i
bgie IS diw Cpmgyiilly Capsll (raie 3 e (I=gmmpiadll) 5 (1= cpl) il Jup L ddiad)
(George, Zuall sda le 3ly W (o i 9AY) jualiall Laiy (Sl (g 5ang S0 Tanly Tramic
Theisenk,1993 chapter4).
P YIS Ly 2y slall (s bl caSU (e A Alial) culaliiall ol Al Aila)) gacall -
1.Without water
(C) 0.563 — (H) 3.479 — (O) 0.323 (N)
2. With water
(C) 0.563- (H) 4.843 - (0) 0.807 - (N)
YIS s gyl dgmg e dulual) Clalal) clisKal ALes) gl -
1. Without water
(C)5.117-(H)31.579-(0)2.932-(N)9.075-(S1).
2. With water
9C) 5.117-(H)43.579-(0)7.327-(N)9.075—(S1)
23] Pa oy Adpial beall il @il 8 pealiall il) wjsill ANy A3 (gine 8 Ay
(11) Jsaad) 8 LS yuaic JSI (550 Ciglly (o3
Al cliaal)l @life (& juaie JSI gl angil) t11d g0

Number of
Weight contribution of
Componer| atoms per Atomic weight
each element Ll L) % Percent
i o<all mole A el - -
Jse U ) aanl 2 sl st
C 5.117 12 61.404 16.08
H 43.957 1 43.957 11.51
O 7.327 16 117.232 30.71
N 9.075 14 127.05 33.29
S 1 32 32 8.38
Total 381.643 99.97

1 SIS oyt Koy A8l (ggina (8 (2:1) ADNall alasinilyy
Btu/Kg =145 C + 610 (H,-1/8 O5) + 40 S +10 N
=145 (16.08) + 610 (11.51- 1/8 * 30.7) + 40 (8.38) + 10 (33.29)
= 2331.6+4679.92+335.2+332.9
BTU (KJ/KG) = 7.67962

dadMAl)
Slipall A5 bl Al 2 ol Auball sh 8 & e ) gl & L Da e
dasie€ 0.45 a5l 8 3l LaliY) Jaee alig ggsd PIa . aa€ 39T lobena 8 Cials Ay 2l
DA 6 B A sae Jaugia) sl 5286 g dilaiddl ) sae o) liel o il mesing
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ok 5994 (S ) Pla Ayl ddall cldiall e damiall LaeSl) 8 o(dusg paall il
o Lag Al ddall il S G5l e % 80 Mss 4t Lo sleball cililie s s
Jomd by ol (ggine joad (b SNl geumall giall e adiad 21l ALY ¢l
dead b 1 liall gl ddee of LS Auglasl Lgailoadd Ty (3l 5 psgnll AL oAl
S b Jae 05 Gun Al Jae G5 ) Aalgd) dalsall e 2 e sag CiuiRl)
(7-67962)  caly Cndl 138 b lajsis & A d8ll) 2ueS ) cciaall (b vie 4l an ol
AELL 3 )0aS Lgalatias) oy Ay L Algal) Bauldl el (385 clleall 2l e Talae) Kj/Kg
Glileal Lbiall i) (e Algeniall lis€al alatin) o cddiial) dball il ca 535l
Foacal) LglSLaal il (a Yo coahall Slasal) 1Y el i (b Lgilalas SISy ¢ sl
ALl gl GlSag Aagidall adlsall 8 LgaS)p v Al

aaball daild
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