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Abstracts: This article shows the results of the study of the
morphological structure of solid waste in Sana’a city in Yemen and
the current status of waste management in the city, taking into
account the significant population growth in Yemen which comes in
fifth place for the high fertility rate. The article demonstrates the
advantages of separation of waste and recycling them to conserve
both energy and resources, especially there are a lot of resources lost
from the production of these materials.

Solid wastes identified as solid materials to be disposable as wastes at time
of generation and it has no any value to be preserved, however it might be
valuable in different position, different circumstances where it can be reused or
recycled [3].

The problem of solid waste in Yemen is one of the serious problems that
require quick solutions especially with the large population growth rate.
Yemen’s population is 22198000 with an annual growth rate of 3 %, the
country has one of the highest population growth rates, with the population
expected to double in 23 years to around 45 million (Fig. 1).
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Fig. 1. Population growth rate in Yemen is expected until 2032
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On average, one person in major Table 1
cities of Yemen has from 0,5 to 0,7 kg/day
of garbage and from 0,3 to 0,4 kg/day in
smaller cities. Sana’a is a capital city of

Morphological structure
of solid waste in Sana’a

Yen_lep with a population of more than The content
2 million and the extent of .sohd waste Component of solid waste,
generated from the city is estimated to be %
519674 tons per year. On average 49 % of -
all waste is organic waste, 8,6 % plastics, ~ Organic waste 49
3,6 % Fabrics and textiles, 4,1 % glass  Plastic material 8,6
(Table 1) Metal 5
Through our study of the components Bone 12
of waste in Sana’a, we found that it is . ’
better to recycle the following items: Textiles 3.6
— Polyethylene; Glass 4,1
— Glass; Paper 16,6
— Paper. Other waste 11,9
Those require a large amount of energy
and resources to produce (Table 2, Fig. 2). _Total 100
Table 2

Energy and resources consumption in the production
process (products) in Sana'a

Product Lost energy, MJ/t Lost Water, | The selected | Saving | Saving

Type |(Textile, MJ/1 thousand m?) M3/t fraction |Energy, MJ|water, M
Metal 2000 250 22045 44-10° 6-10°
Glass 390...480 600 18077 9-10° | 11-10°
Textile 3600...9000 2000 15873 143-10° 32:10°
Paper 2340 1500 73190 171-10° | 110-10°
Plastic 10200 500...1000 37918 387-10° 38:10°
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Fig. 2. Saving water (a) and energy (b)
in the production process (products) in Sana’a:
1 — plastic; 2 — paper; 3 — textile; 4 — glass; 5 — metal
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The main problems and constraints facing the proper management of solid
waste in Yemen are summarized as follows.

1. Mixing of all types of wastes in the same final disposal site due to
absence of separate systems for management of other non hazardous wastes.

2. Lack of effective recycling projects for solid waste.

3. Absence of the technical infrastructure of solid waste treatment and
disposal and specialized laboratories and monitoring system.

4. Shortage in the detailed studies that identify sources, problems and
impacts of solid Waste on the facilities

5. Shortage in the technically skilled personnel and specialized manpower in
the area of solid waste and insufficient training and capacity building-programs.

6. Insufficient financial resources to deal with the high investment cost
required for the establishment of an appropriate, safe treatment and disposal
facilities for each industrial establishment.
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IKoJIOrHYeCKHe BbITOJbI OT MepepadoTKu
TBePAbIX 0TX010B B UeMeHe

H.C. Aan-AxBajiab
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KiioueBble cjioBa u (l)pa3]>IZ IMJIACTUK; CTCKJIO; TBEPABIC KOM-
MYHAJIBHBIC OTXO/bI; SHCPICTUUCCKUC PECYPCHI.

AHHOTauMs1: PaccMOTPEHBI pe3ynbTaThl aHAIN3a MOPdOJIOTH-
YEeCKOro cocTaBa TBepAbIXx oTxomoB T.Cana B lemene. CraThbs
MOCBSIIIEHA COBPEMEHHOMY COCTOSHHUIO IMPOOJIEMBI OOpaimeHus ¢
OTXO/IaMH B TOPOJIE, PUHUMAS BO BHHUMAHHE 3HAYUTENBHBIA POCT
YUCIIEHHOCTH HaceneHuss B leMeHe, KOTOPBIA 3aHMUMAaeT IISTOE
MECTO IO YPOBHIO poxkaaeMocTH B mupe. CTaTrbs NEMOHCTPHPYET
MIPEUMYIIECTBO METO1a COPTHPOBKH, YTO Ja€T BO3MOKHOCTh €CTECT-
BEHHBIM 00pa30oM cOeperatb YHEPreTUIECKUE PECYPCHI.
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