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Abstract:

This study aimed to identify the level of school stress among high
school students in Al-Asabaa, as well as to identify the differences
between males and females in school stress, as well as to identify whether
there are differences in school stress between academic disciplines
(scientific, literary). The sample of the study included 100 students, of
whom 50 were males and 50 were females, distributed among the high
schools of Al-Asabaa. The researcher used the school stress scale
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prepared by (Khadija Muhammad and Najma bin Issa 2021). The
researcher used the appropriate statistical methods in analyzing and
processing the data, which are the arithmetic mean, standard deviation,
and a T.test to calculate the significance of the differences between the
averages, where the results showed that the level of school stress was
high among the study sample, and the results also concluded that there
were differences in school stress between males and females in more in
females, as well as the absence of statistical differences in school stress
according to the variable of academic specialization.
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Abstract:
The study aimed to reveal the reality of strategic planning in secondary
schools in the finger regio
To achieve the objectives of the study, a questionnaire was developed
consisting of (28) paragraphs distributed to a random sample of (75)
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managers and supervisors of control and Secondary Education schools in
the AL-asabah area.

The researcher adopted the descriptive analytical method to monitor the
reality of strategic planning in secondary education schools in Al-Sabah
region.

The researcher used many statistical methods to process the data and
convert them into quantitative values in order to facilitate their analysis and
interpretation. These treatments are arithmetic averages, standard
deviations, and the use of the (t) test for one sample, the (t) test for two
independent samples, variance analysis and dimensional comparisons test.

The results of the study showed that there is a high understanding of
some of the principles of strategic planning among secondary education
officials at the level of supervision and secondary schools, but this
understanding needs to be paid attention through good preparation of
these cadres and holding training courses that specialize in strategic
planning, and the results showed that there is interest on the part of
Strategy and its implementation.
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The current situation of production and consumption of the
most important agricultural crops and the agricultural trade

(balance in the Arab world during the period (1990-2017)

Abstrct:

There are many challenges facing the Arab countries, the most
important of which is the inability to meet the growing demand for food, as
the value of the food gap reached about $11.8 billion in 1990, increasing to
$18 billion in 2005. As a result of the increase in world prices, which is
estimated at about 40% in 2008, the food gap reached about 36 billion
dollars in 2010, so that the value of the food gap decreased to about 33.5
billion dollars in 2015 as a result of the decline in global prices, despite the
availability of many agricultural resources, but the Arab countries suffer
from an increasing size of the food gap, especially from grains, the most
important of which is wheat, in addition to a gap Vegetable oils and milk,
which resulted in an increase in the degree of dependence of Arab
countries on the outside world in providing food. This study aimed to
identify the current situation of production and consumption of the most
important crop groups in the Arab world, namely grains, wheat, barley, rice,
sugar, vegetable oils and the agricultural trade balance in the Arab world,
and to study the most important economic indicators of Arab food security.
The results of the study showed that the production of these agricultural
crops increased in 2017, with rates of increase, respectively, of 34.2%,
29.7%, 64.9%, 56.3%, and 281% from 1990. While it was found that the
production of barley group decreased in 2017, by a decrease of about
43.1%. % from 1990, while the results of a study of the evolution of
consumption of the most important crop groups in the Arab world, namely

cereals, wheat, barley, rice, sugar, and vegetable oils, showed that the
[ e
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production of these groups increased in 2017, with rates of increase,
respectively, of 93%, 107.8%, and 42.7%. %, 106.8%, 185.5%, 169.9%
from 1990. The study recommended raising food production rates,
especially the crops under study, by expanding the cultivated areas, using
modern technical methods, activating the Arab integration of inter-
agricultural foreign trade, and removing restrictions and obstacles to the
flow of goods between Arab countries as well. A policy of crop composition
based on the principle of comparative advantage must be followed in order
for Arab agricultural trade to take place efficiently without wasting scarce
agricultural resources and to activate joint Arab agricultural investment to
take advantage of the diverse agricultural components in the Arab world in
order to raise the share of the agricultural domestic product in the GDP as
well as to reduce The food gap is filling the deficit of most agricultural
commodities
Key Words:Agricultural Crops, Production-Consumption,Per Capita,

Agricultural Trade Balance
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Geological map

Represents rock units and other geological

Vector

features Spatial and geo-
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relation to rock units

Spatial and geo-
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Topographic maps

Representation of relief, using contour lines,

and man-made features
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3D model of study
area

Terrain model
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Terrain model
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Abstract:

This study was conducted to monitor the activity of adult insects of the
pine gadob moth in the Baling forest, Shahat forest, Muhammad al-Hamry
and Omar AL-Mukhtar forest, using Light traps and collecting nests of
larvae. MonthOctober. The egg-laying period was also monitored in the
study sites, and the incubation and hatching period was monitored. It was

noted that the larvae had five stages before pupation, which lasted 186
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days. It was also found that the larvae at night attack the needles of pine
trees, where it was found that 45 larvae killed 500 needles during one
night. The caterpillars continue their caterpillar procession for twoTwo
weeks, then it enters the soil, and the inactivation period lasts for several
weeks.
Keywords: pine cones — pine trees — caterpillars' nests — procession of
impossibility
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winter temperatures. ecological applications, 15, 2084-2096
Calama, R., Canadas, N. and Montero, G. (2003). Inter-regional
sevenaged stands of stone pine (Pinuspinea L.) in Spain. Annals of
Forest Science60, p. 259- 269.
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Thaumetopoeapityocampae live in large groups. Ann. Zool. Fnnici
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-DEMOLIN G., ABGRALL J.F., and BOUHOT-DELDUC L..( 1996).
Evolution of the laureate
Processionaire du pin en France. Les Cahiers du DSF, 1-1996 (La
santé des foréts [France] en
1995). pp. 26-28.

- Graf, P. (1990)Abhangigkeit of flugperiode des kiefernprozessions
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hohenlage in marokko. prok. Thaumetopoea—-symp. (Neustadt/rbge.,
germany, 1989), p. 35.

-Guerrero, A ; camps, F; colll ; Riba, M. (1981). Identification of a
potential sex pheromone of the processionary moth,
Thaumetopoeapityocampa(lepideptora, Notodontidae). Tetrahedron lett.
22, 2013-2016.
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Study of the prevalence of anemia among pregnant women
attending Al-Hadba General Hospital
Lybian Center For Studies And Research Of Environmental Science

And Technology
Reyad mohialdeen - Adam Jummah

Ahmed Al-madhouni - Fouzi makhzoom
Abstract:

In this research, a study was conducted on anemia in pregnant women
attending Al-Hadba General Hospital. The research was conducted on 90
pregnant women, whose ages ranged between 19-45 years. The research
was based on two parts, a practical part, by conducting a complete blood
count (CBC) test. And another part relied on a questionnaire consisting of
ten questions for women, and the aim of the research was to find out the
extent of anemia among pregnant women attending the hospital, as well as
trying to find out the factors that may make the pregnant woman more
vulnerable to anemia, and the research problem was represented in the
increase in the incidence of disease Anemia among pregnant women and
its effect on pregnancy, and it became clear through the obtained results
that 64% of the total number of women suffer from anemia, and the results
of the questionnaire analysis also showed that some factors increase the
possibility of anemia, such as blood type, and the closeness of birth
periods Pregnancy with more than one fetus, digestive problems, stage of
pregnancy, progression of pregnancy, and lack of interest in eating food
rich in iron.

Key words: Anemia, complete blood count, pregnant women

- 207 - #2023 guigs— Jo¥f1 dalt



e =h gl daola el sl Adino

:Introduction daaiall
fans comal) Heal alara o Sl ) dis ally cdibiae dongloand bty Jasl) Jadiy
IS Clalia) Claia) dal e @lld 5 Wl 2 Lo 858 ) i 5 Jaal) 2a3 8ydle Lguans
) sl oty (M) (gpadll lgall il Sl ) 560 038 e 5 ccind) 5 ) e
A e S Blea UL slginag pdmiall aa)ll S aal) slae] ey Les ¢pially 25U
Oo Bhall et Liad 5 cCasiglly olalin) aiag (e S 8 (gasll lall Chaia v cpially
GLS A 35 WS dalsad) i djlie % 50-30 Gy pall Ladl £aaS 155 Cun il pna

. (Olukayode Akinlaja, 2016) ¢piall gai Clilliia (aigatl ¢l yaall aall

als g allall elash calide & L) Laall JSLEQ) ST e Janl) ol pal) 3 ysiag
3 eheall adll LA Gl Galiadl 4 Jiah dud Al e Hle 2 5 Al Joall
oalead) cehaall AT 3l aalgy sills ((Hb Guglasesgl) ) eSO Jalall i 5l
Caandy Lan counll Al (8 GansSY) Gligins (aladdl ) (s25ie slpaall a2l LA ool
¢ (Grace Stephen et al iscally cusill Jo¥) aliall & caleV) (o dosane Cagan &
2018 )

Cosndlly il il pUs) paeg Chaally el Gaa pdll il dailal) (ahe) ot
ol By gai e il G el gl aall Al g aall Lk (mlid
Cbiadl pagi caall e Jodi aall a3l dueall Jalsall L(Freeman A et al ,2020)
£l B0l Ll o el lblaall 1l 5 (12 o omeliy Sllgdl) (aas) dadal)
oo caall falie iy o oy any Liadl sy o €0 alall ol i LD e eall
.(Kidanto H et al 2009) 53 aiall adl) oS (asganl aall Jas callay

o8 gl [ aa 12,0 oo J8 Al Guslagangd) A i cJalgall e LU daailly
A cdalal) ahall Lually o) cdadllall daall dadiie (e gy uasall ClalipYl aca a3 i
sl ek aamae ¢ gl [oas 11 ge Guslasagdl Cleli (mliadl e aall @ pads
sy «(Hb 7.0-9.9 g / dL) Jsieall pall s ¢ jiluss / aa Hb 10.0-10.9) Cinial
2011) ¢ (WHOZLsallal) daall dakaia s 2Uail Gy (Hb <7.0 g / dL) il sl
:Research problem &l dl<én

- 208 - 22023 g — Jo¥ adads



e =h gl daola el sl Adino

foall las) 3ixd sl e 08t 500 5 Jalsall (o pall 8 (i pes ALY s 5305
il o sl axes Gyl il e B abel g @l basYl Jalal)
cotall o Jalall sl dacar yemi a8 gphad cliclias ) Al cilialsll
:The Aim Of study ) Gilaaf
Aaagl) adies e claagidl dalgall cleall die aall @ L) (s duly e
- Jalgal) sladll die adl i Gigan Jliinl (o 2% A Jalsal) dijes @
el ey e
:Study Population and Sampling ) L du))all aaiae

016 Lty elyiadl] ducagl) adtiondd Sl dalgad) sluill pren & Al pdine Jias
. oyl Aune e alalia sae (e Jals 8yl 90 (pe Ayl die
: Study Methodologyd.yall diagia

A ety s i) sl 3
:Research Method i) 44,k
:Sample Collection clisl) aas —Ysf

O 5 alall dungll pdie Je claagall dalsall slaall (e (s21)9 a0 Gliie gen &
. Slimdl gaeal ((CBC) Jalsll adll alaxs (st shia) aig ctie 90 clisal) 22
: The Questionnaire ;jluiuy) —Lil

A L) s ddyre Aglaad Jalsall dgase dinl Bide o O5Sh Gl araal &
o ) At Bypeas dalsall cluil) (pe llul) oan Fiaad w3y . aall JE Cigas 8 aalis
Gl el iyl
:Results and Discussion  didlial)y gilidl

Jalsall slal) sae of dalsa ol die (90) (Ao canal Al Zaball s3a il iy
Loty 32 clilias il dalsal) cladlly %64.4 Jalay e gl (58 oIS aall o cliliadl)
LY L il Lo 3l 74 e canjal bl dlie daiill sday .%35.6 )l
(2018 «cigsal sanli) %68.9 les

- 209 - 22023 g — Jo¥ adads



I=L="ﬁ'2=l caplli daola PR I TION

m albbas

B clblae e

Gllas jull 5 a3 clbladl) dalsall cluall st eaags 11 J<&

(90) e G s Eand) b S ladl sl Hleel laiad) J¥) Jlpell daalls Ll
VS LY culss

Jalsall eloall aae 5 i 20 o S8 Lipee OIS (00 %101 Loy eladl) (o aslg 22e
@ 35 QA Gu & delgall cluil) sae (IS 5 %411 dawiy 37 IS @linpdiall s A
018.9 (o)l Fast 115 5 17 s ) s 8 Jalsall 2ae Wl cLujis %38.9 dosy

DAY ) ik cililaal)l 58 J) Jalgal) sludl) jles) aaisi OIS

Aslidl 8 lede aain ol 3¢l cgupdiall e JEY) Dpeal) 2l L saaly due il
S a5 % 72,9 cialy B Glipdiall jae B aall i dalgall el dba) L calSy
G e b eleall Llaa] dast il Aupall oda 8 Dpeall bl 8 Alal Ao
Aol dylie colS ) sday %47 @ilS cpa¥) u B Ll daws W %65.7
i) ole 27719 see o zsh® Blal das 581 CilS Gua Bl B cupal
- (2020¢ sl

- 210 - 22023 g — Jo¥ adads



= = wiglli daola ol il kg
80.00%
70.00% -
60.00% -
50.00% -
40.00% - B il
30.00% -
20.00% -
10.00% -
0.00% - . .
Sy plall claazial e Y

Apes & IS s ALl st riagy 12084

dalsall sluill axe o lla¥) gl pal) Jilad e OIS 1 SN JIgadl Ll ]
Ay %48.5 Lty @lliy 17 Ggie Slhbadl s IS5 35580 +ikhaai laay DU
Ogie o ik Cliladll sae OIS il 24 8 Brad dluab cleay DU Jalsal) eleail
Atps dbiad Gleay DU Jalsall eloaill eily Wl %83.3 J) ol danss <y (Siass 20
a3 Jiladll 038 (%65.2 Ay 15 2ol i cblaad) sl axe 0S5 623 ppase (S8
g Gl gl Al o L Wl alae) mobiy dileadl) Lds 5 dudall o3 & Jaxe SY) a
1 5B o adl adl lglels iayes Aluad ST o) Sl 02 cujell 5 clgdle ey ol
Onslasagl Sl 5 pal) Jilab cp 3D Jsn 2012 ole igh 8 cupd 2 Gilg

.(Garima and Bikram, 2021) B dluaé o sl il (s cldll S o) @Sy

-211 - 22023 g — Jo¥ adads



I%'t%ﬂ gl daola il il kg

R avensere

90.00%

80.00%

70.00%

60.00%
50.00%
40.00% m 1Akl
30.00%
20.00%
10.00%
0.00% : : : :
O+ B+ A+

Lahal) Gl SSY) ol il b L) A 130SS

Gl 8yl 13 220 o adll ok oleas AL alil aal OIS L 13 Jlgas il cpelal LS
Loty gl cpeles DA L iy Slilias sl 6 (gie OS5 aall iy ogilile ol aaf
339 a8y cdenll Cigan & sl Jalall maaly il jeky YV Al e a5 %46.1
B lae Jeall ol sl EOLKall Llaia b Loal) chsidl b)) Je K5 cludp
(Rekha Athiyarath et al., 2015). Las¥) Eigaal (35

ofin Ga S Gleay slai 6 0) SISl aaly Gias deal) b Jlse i cpglal LS
sl i Jgeas Jlan) Ua %83.3 duwt IS Lo gl ol ik cililas el 5 (i OS5
deall o S Ba 1.8 o maall cilillane 83l g (e Sk sl Al 8 ST 05K
.(Ahmed Abbas et al., 2020) . aaly cpia

e 21 o as deall PIa caalls i 5 a1 2l g L) g il danaillyg
¢ dasdl DA aall e 5 aa e Ui ety %23.3 Jier e gl dalsal) eloall 43l
LD Lances 4108 Facil) o5 %38 daciy (51 8 (e pall Lok ililiadll sladll 220 IS5

o ol Lo o) I Ay cplal Gam aaally e aa e ol el A e
(Nyasiro S Gibore  Jlaall aUaill 8 sasd) Jglis 408 dais (95 o) o <Yls (0 %50

. et al., 2020)
|

-212 - 22023 g — Jo¥ adads



e Gl daola il gl o

slall sae of ) el acagl) Sleall JSLae dgag Gl Jisadl ge BaYL
Glladll 2o G185 90 goane (10 14 1l canmgh) Sleall JSU (4o (pailay DU sl
sl ik AlaYl Jaa JSLaall odgd 05 Lanys «%64.2 dusi lld (iig 9 Ggie ol i
Adlas) by L3l 8 pain ) Gbal 535 8 oacag) Sleall (SLie ans of Cum
. (Luca Elli et al., 2019 ) .l e Llay)

ST ) a3 Jaall 5 deall 13a cp Lia3ll sadd) i e LlaY] Cincagl LS
Basly diwe (3318 Lgabig (%81 cibiliadll duws il Gun (it G 6 Ladie dlial dus
deall 3 B OIS Laxie J8) ol i lal) dpes <ilS G (%069.5 Aoy Galaa) o
O OSae SISy Baall ol o)) G ((%40) SS) 5 i dal ) (%68) i ED
(2020 gl 5 Lad )adl) i Y gas (U waall G B Can

Fad il€ 5% 30 JoY) deall gl dows cul€ Jg¥1 g8 Jaall 138 o Jlpad Al
OIS 5 dalsall e % 70 151S8 830 o 5S) Glaa Sl 5 <% 52 )lE Geie hiliadl)
deall o) Lhaa & Cujal Ly cylaly balil Glilas %69.8 s )l Lo (gt
(12020 cygals dmd ) pall i dlaYl palin Sl

Lo S o pall a Lleal ST Jaadl (e 5538 8) s o0 L) il coplacal LS
5 Ay oV Ayl 8 o) culS G AR Al G Jelgall gl el L) b
DY) 3 sl A Lie Bae ciluls clals (sl e %735 %71.4 %48.2
(2007 ¢ Slall 2ana) Jasll a2 LS cgla gargll i (3 Galeail Gigan Gl

clSy ¢ ddaall ehal df aad Gy cauad Colal Sdapen db Jlsad dalls Wy
03¢ Gnalad cladll (ge Lﬁi st s LY

: In conclusion g Ly
e kil vie g cJeal) 58 8 sl Ll (e S sl Gl e pl i e
D8 ) it Cus %064 dawiy (g) 90 dual (s Byl 58 (5 pall i Cigaa i Al o2
O by 5 bl sda B jels LS Wk %5001 Goi 88 oy dalgall G i al)
ST dalad) dans dalsall ey of Liad i) cajglal 5 cund) 1aa 35S0l cilad )l
Jis g 5 wlmdl deall 5 osin 0o S deal) 5 AluaillS Gl ah Ll daje

-213 - 22023 g — Jo¥ adads



e ol dnola il sl o
28 (& el Cua caaall Je aladla Joliy slaaW) aae 5 deall ad8 5 eagll Sleall
Adlia) 525 e el ol 35 o) g ym o lsall s3gs alpall s Al

cadll ik Alal) cianl gy alaa¥) g Jalgal) 538 dadia cung Ua (pay el gk dLaY)

:English References duiayl aalll

Ahmed Mohammed Abbas, Manal Mahmoud Elhalwagy, Khaled Afifi,
Khaled Ibrahim, Mohamed Samir Sweed Single vs. Double Dose Iron
Supplementation for Prevention of Iron Deficiency Anemia in Twin
Pregnancy: A Randomized Controlled Clinical Trial Open Journal of
Obstetrics and Gynecology > Vol.10 No.12, December 2020 DOI:
10.4236/0jog.2020.101201612

Freeman A, Rai M, Morando D. Anemia Screening [Internet].
Ncbi.nim.nih.gov. 2020 [cited 26 January 2021]. Available from:
https: //www.ncbi.nim.nih.gov/books/NBK499905/

Garima shah and Bikram shah 2021 «correlation between blood groups
and blood hemoglobin levels in pregnant females of rural area of
Himachal Pradesh «indian journal of pathology and oncology 2021

Grace Stephen, Melina Mgongo, Tamara Hussein Hashim, Johnson
Katanga, Babill Stray-Pedersen, and Sia Emmanueli ,Anaemia in
Pregnancy: Risk Factors, and Adverse Perinatal Outcomes in
Northern = Tanzania  (Published online 2018 May 2doi:
10.1155/2018/1846280 «Prevalence,

Kidanto H, Mogren I, Lindmark G, Massawe S, Nystrom L. Risks for
preterm delivery and low birth weight are independently increased by
severity of maternal anaemia. S Afr Med J. 2009;99(2).

Luca Elli a, Lorenzo Norsa b, Angelo Zulloc, Antonio Carroccio d,e, Carlo

Girellif «Salvatore Oliva g, Claudio Romano h, Gioacchino Leandroi «

-214 - 22023 g — Jo¥ adads


https://www.ncbi.nlm.nih.gov/books/NBK499905/

e =h gl daola el sl Adino

Massimo Bellini j (Riccardo Marmok, Marco Soncinil (Fabio Monica m,
Vincenzo De Francesco n, Emma Paulon m, Maria Domenica Cappellini
0,p, Irene Motta o,p, Francesca Ferretti a, Stefania Orlandoa, Pasquale
Mansuetoe, Elisabetta Buscarini q, Guido Manfredi q, Carlo Agostoni
r,p, Carolina Tombas, Renato Cannizzaro 2019 <Diagnosis of chronic
anaemia in gastrointestinal disorders: A guideline by the Italian
Association of Hospital Gastroenterologists and Endoscopists (AIGO)
and the ltalian Society of Paediatric Gastroenterology Hepatology and
Nutrition (ELSEVIER journal <https://doi.org/10.1016/j.dld.2019.01.022

Nyasiro S Gibore, Agatha F Ngowi, Mariam J Munyogwa, and Mwanaisha
M Ali, Dietary Habits Associated with Anemia in Pregnant Women
Attending Antenatal Care Services «<national library of medicine «
Published online 2020 Dec 11. doi: 10.1093/cdn/nzaal78.

Olukayode Akinlaja <Hematological changes in pregnancy — thepreparation
for intrapartum blood loss « Obstetrics & Gynecology International
Journal <Volume 4 Issue 3 — 2016 «

Rekha Athiyarath, Kalaiselvi Shaktivel, Vinod Abraham, Daisy Singh,
Joseph Dian Bondu, Aaron Chapla, Biju George, Alok Srivastava, and
Eunice Sindhuvi Edison (Association of genetic variants with response
to iron supplements in pregnancy «national library of medicine «
Published online 2015 May 30. doi: 10.1007/s12263-015-0474-2

WHO. Haemoglobin concentrations for the diagnosis of anaemia and
assessment of severity. Vitamin and Mineral Nutrition Information
System. Geneva, World Health Organization, 2011
(WHO/NMH/NHD/MNM/11.1) Available

from:http://www.who.int/vmnis/indicators/haemoglobin.pdf

- 215 - #2023 gudg— Jo¥f1 dadt



e gl Ao la ol g

: Arabic References 4wl aa)yl)

slall (o2l adll @ Ll sae Aub 20180 e A5 cle aipe cdigun By L ]
Lo drala aglel) 40S clgaes dinae (8 Jalsal)

¢ g dena) Ljsh ¢ agill deae o jlalil ¢ gandl Cojlall doand L2

i e angdll algall Claalll bl e pall 8 Clase 2020 il o) Glgad
o jm Al plel) BSe ki) bl Al ¢ edall Eoln adien 5N 5 sl

dacla Aae calsall clall G aall ulee Gy A 2007 ladl Gad aeas . 3
2007 Js¥) aladdl Jg¥) aaall cdiyeall aslell LYl

I ——
- 216 - 22023 g — Jo¥ adads



e =h gl daola el sl Adino

o) ladial! Jolas ok GG i pad 5
2020~ 200073 A&t g5k Leed 2

8agee gl daa) Jlal L2 e
oulihh daals —abaiBy) 4l

Tl
Giad Ll oo ali ) Ll Boleai@y) puialsdl) (o (g3 el ey
sl mlly gl Gapd) oy dup A ARSs Al Ay Algal gl )
Gyl gae b ciias Al gAY Dala®y) il dalsal) (e el pe sl
pans A il (ampall 4wl (NI jeall agdy mph Auball sda Cangdy ¢ gl ALYl
Jae hdge ulady duls clud 8 4ilisey (ool skl cilprie S Clala
dalai Ay P e il b)) Alls mocagl sl sl zililly gl Gajall gal
W @llyg 20202000 35 DA L 8 padmill il Jalea o gaiil) (el i
O S e Bula) agulSal SIS, ¢ galaBY) L) 5y o b A e Lagd
clasilly bl aal ) dahall cualiy cdibiaad) LaladY) sl
Abstract:

The money supply is considered one of the main economic issues that
plays an important role in achieving the monetary stability of the country,
and as a result of the close relationship between the money supply and the
real domestic product with many other economic factors and variables that
differ in the extent of their impact on the national economy. This study
aims to explain and understand the role played by the money supply in
determining the trends of the relationships between the variables of
monetary development and its components in Libya, and to study and

analyze the indicators of the growth rate of the money supply and the real
]
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GDP to clarify the state of monetary stability by studying the analysis of the
impact of the money supply on the inflationary pressure coefficient in Libya
during the period 2000-2020, because of their effective impact on
increasing economic stability, as well as their positive impact on many
different economic indicators. The study concluded with the most important
findings and recommendations.
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- 19.20 22.31 42.24 2009
- 14.81 22.57 41.75 2010
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Abstract:

Libya witnessed security challenges before and after the February 2011
revolution, which resulted in transformations at all political, economic and
social levels. Hence, the problem of the study is focused on the main
question: What are the most important security challenges to the Libyan
February Revolution at the internal and external levels? The study aims to:
identify the security challenges at the internal level before and after the
Libyan February Revolution, as well as clarify the most important security
challenges at the external level before and after the Libyan February
Revolution. The study followed the descriptive inductive approach and the
critical analytical approach, in order to understand and study the most
important security challenges over the Libyan Revolution. February Libya
at the internal and external levels, and the study reached the most
important results represented in: that the concept of national security for
Libya was based, during the era of the previous regime, on what we can
call regime security, which is based on maintaining the political system,
and ways to enhance and strengthen it, and there are many aspects Which
may confirm the supremacy of this concept as one of the strongest

prevailing security concepts in Libya.
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5--Mattes, Challenges to Security Sector Governance in the Middle East:
the Libyan Case, paper presented at the workshop on "Challenges to
Security Sector Governance in the Middle East', held in Geneva, July
2004.

6-Saif Qadhafi, "Libyan—-American Relations', Middle East Policy, Spring,
2003.

—7-Tim Niblock, 'Libyan Foreign Policies of Middle East States', in
Raymond Hinnebusch and Anoushiravan Ehteshami (eds), The Foreign
Policies of Middle East States, Boulder, CO: Lynne Rienner Publishers,
2001.

8—-U.S. Libyan Relations: Toward Cautious Reengagement, Policy Paper,
(The Atlantic Council of the United States, 2003), P.P.28-29

9--Yahia Zoubir, Libya in US Foreign Policy: from Rogue State to Good
Fellow, Third World Quarterly, Vol 23, No 1, 2002. Amal Obeidi, Libyan
Security Policy between Existence and Feasibility: An Exploratory Study,
paper presented in Security Governance in the Mediterranean Project,
Geneva, 2004.
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State to Good Fellow, Third World Quarterly, Vol 23, No 1, 2002.
Amal Obeidi, Libyan Security Policy between Existence and Feasibility:
An Exploratory Study, paper presented in Security Governance in the

Mediterranean Project,( Geneva, 2004.)

(2) U.S. Libyan Relations: Toward Cautious Reengagement, Policy Paper,
(The Atlantic Council of the United States, 2003), P.P.28-29.
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(4) For more Information please refer to: Hanspeter Mattes, Challenges to
Security Sector Governance in the Middle East: the Libyan Case, paper
presented at the workshop on "Challenges to Security Sector
Governance in the Middle East", held in Geneva, July 2004.
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Rienner Publishers, 2001.
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Summary:

This study aimed to identify the extent to which buildings and
educational facilities at the College of Engineering comply with quality
assurance standards, as some previous studies and research in this field
were presented, in order to create a base and foundation from which this
study can start, and also to know what has been achieved, and represents
a community Study for all employees of the College of Engineering, And
the professors and project students of the college’s scientific departments.
The study sample represented a purposive sample of (183) individuals,
including staff, teaching members, and project students. The data for this
study was collected by relying on secondary data represented in books,
references, and scientific sources that dealt with the subject of the study.
The primary data was collected from members of the study sample using a
questionnaire study. The researchers relied on collecting and analyzing
data using a comprehensive survey approach, where a questionnaire was
designed specifically for this purpose and contained (84) items. In light of
this, as a result of analyzing the data and testing the hypotheses using the
statistical package (SPSS), many statistical methods were used to achieve
the objectives of the study, including correlation coefficients, arithmetic
means, and standard deviations. After conducting the process of analyzing
the data and proving the hypotheses, the study reached the following
results:

The results of the study showed that the majority was weak, meaning
that the College of Engineering building and its equipment do not comply
with quality standards. Also, through the study, and according to the

opinion of the sample members, it was concluded that the external
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environment of the college building does not meet quality standards. This
study also showed that the public facilities and services The college
building also does not meet the standards of educational quality, according
to the opinion of the sample members
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Conclusion

Life is meaningless without health. The family and schools focus on one

dimension, which is the mental dimension, and neglect other personal
|
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aspects, the most important of which is the health aspect. Hypo-Kinetic
Diseases appeared, the most dangerous of which is obesity, as obesity
and obesity are among the most common health problems in the world.
Currently, the study aims to know the prevalence of obesity and obesity
among children of basic education schools in Sabratha, as well as defining
obesity, its causes, complications and methods of prevention.

The arithmetic mean values for the three educational stages were
seventh—grade male students whose weight was (44.57 + 8.5) while the
weight of seventh-grade female students was (51.75 + 11.76) and the
average weight of eighth—grade male students was (55.47 + 13.3) while
females had an average weight of (52 + 12.71) As for the ninth grade, the
average weights of males were (55.28 + 17.2), while the average weights
of females were (57.41 + 11.52). (154.93 + 10.1 vs. 151.3 £ 7.7) in the
seventh grade, as well as the average heights of males over females in the
eighth grade (161.65 + 8.06 vs. 153.9 + 7.03) and in the ninth grade
(161.69 + 9.8 vs. 157.4 + 6.3).
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Abstract:

This research paper aims to explore the role of modern technologies in
improving the quality of higher education. Higher education is a dynamic
and evolving environment, and universities face various challenges in
providing an exceptional learning experience for students. With the rapid
technological advancements, the use of modern technologies presents an
opportunity for universities to enhance the quality and effectiveness of
education.

This paper includes a review of the types of modern technologies used
in higher education, such as e-learning management systems, live
streaming, virtual and augmented reality, and learning analytics. The
potential benefits of each technology are explored, as well as how they can
improve the learning experience and enhance student interaction and
communication with teachers.

However, these technologies face several challenges and obstacles in
their effective implementation in higher education. These challenges are
discussed, and strategies for overcoming them are considered, such as
ensuring equitable access to technologies and providing necessary training
for teachers and students.

The paper also highlights current studies and research in the field of
using modern technologies to improve the quality of higher education. The
findings and recommendations derived from these studies are reviewed,
contributing to a better understanding of the positive effects of using
modern technologies in enhancing educational quality.

In conclusion, the paper emphasizes the importance of strategically and

comprehensively using modern technologies to improve the quality of
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higher education. Universities need to be aware of technological
advancements and align their usage in a way that aligns with educational
goals and the needs of students and teachers.
Keywords: Modern technologies, education quality, e-learning
management systems, virtual and augmented reality, learning analytics.
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Research Summary:

The subject of the research is limited to what results from the
administration’s commitment to silence the effect of submitting a request
to it. It may not result in any effect, or the passage of a specific period of
time may be tantamount to an administrative decision to reject or accept
the request, meaning that this decision may be positive or negative for the
request submitted to the administration. The legislator assumes the birth
of an administrative decision approving the request submitted to the

]
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administration, and the village of the administration’s silence may not
always be positive, but rather the legislator sometimes makes this
presumption negative, whether with regard to original requests or
grievances, just as the administration’s silence does not always result in an
administrative decision, as the legislator sometimes does not provide for
the birth of Decision Even if there is a legislative text to give legal effect to
silence, there is silence that is not produced by the act of the legislator who
does not give silence any legal value or makes the issuance of some
administrative decisions explicitly. The legal framework defined by the
legislator is open to unproductive silence that may belong to the applicant
himself, and through our research we will address the governmental
administrative decision. It is the law that imposed the existence of this
decision and explicitly defined the stages of its inception. It is a decision
that is supposed to be born after a specified period of time has passed due
to the silence of the administrative authority. The effect of submitting an

application to it.
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The difficulties and strategies of translating cultural food

words from English into Arabic
Abstract:

Translation is a kind of activity which inevitably involves at least two
languages and two cultures. Translators are always faced with the problem
of how to treat the cultural aspects in the source language (SL) or source
text (ST) in finding the most appropriate technique in conveying these
aspects in the target language (TL) or target text (TT). One of these
cultural aspects are cultural words or terms which are completely affected
by the culture from where they were originated. Such cultural words or
terms cause the emergence of cultural gap in the target language during
the act of translation. The main purpose of the present study is to manifest
the source difficulty of translating cultural food words from English into
Arabic and how to deal or at least reduce the cultural gap in the target
language by selecting the most appropriate translation technique. Some
examples were taken from Newsweek magazines to show the problems of
translating cultural food words and how translators resorted to suitable
translation technique to avoid literal translation which distorts the meaning
of these words.

1.1 Introduction

Newmark (1988:4) defines translation as rendering the meaning of a
text into another language in the way that the original author intended.
Whereas, Toury (1978:200) says that translation is a kind of activity which
inevitably involves at least two languages and two cultures.

Thus, translation inevitably transfers the cultural elements existed in the

source language into elements in the target language. According to Snell-
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Hornby(1988:34), translation can be seen as an act of cultural
communication in the sense that it involves the processing of cultural
meanings between the source and target languages

According to Newmark (1988:34:94), every language has different ways
of grouping things and terms that other languages do not. Meanings
transferred through such terms, then, depend upon the culture where these
terms were originated. He also distinguishes cultural from universal and
personal language. He refers to words “die”, “live” as universal, and
towards such as “dacha”,” a house in the countryside that someone lives in
at weekends or holidays” as a cultural word.

Cultural words are, then, words referring to objects that are restricted to
their own cultures. Since they are -culture—specific, they cannot be
translated literally, and constitute a translation problem as they have no
direct equivalent words in the TL. This gap | the TL is a direct
consequence of the fact that culture specific words are completely absent
In the TL as ‘triffle’ which has no equivalent word in Arabic, or the words
may exist in the TL but with no sense if they are translated literally, such
as “hot dog” and “crown roast lamb”. These words can be dealt with by
different strategies. Translation strategy is defined by Lorscher (1991:76)
in the following words

A ftranslation is a potentially conscious procedure for the solution of
problem which an individual is faced with when translating a text segment
from one language into another
1.2 Research problem:

Since culture—specific terms create a cultural gap in the TL and cannot

be translated literally, the research is trying to find answers for the
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following questions: why the culture-specific term is difficult to be
understood and translated into the TL? Which translation strategy does the
translator use to translate cultural terms from into Arabic? And what is the
possible reason behind the translator’s choice of the strategy?

1.3 Scope of the study:

This study is limited to the difficulties of translating culture—specific
terms with reference food terms from English into Arabic, it is also limited
to the translation strategies used to translate these words with an
explanation of every choice. The data for this study is taken from the novel
“Three men in a boot”, written by Jerome in(1889) and from some issues
of Newsweek magazine
1.4 Aims of the study:

This study aims at:
1-Knowing the source of difficulties of understanding and translating
culture—specific food terms from English into Arabic.
2-identifying the suitable translation strategy to translate cultural food
terms from English into Arabic.
3—considering the factors affecting the translator’s choice of the strategy.
1.5 Hypothesis of the study

This study assumes that the reason behind the difficulties of translating
cultural food terms from English into Arabic is the cultural gap between the
two languages, which results from the cultural differences between the

source and target languages.
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1.6 Methodology:

The researcher, in this study, will follow these procedures:
1-discussing the difficulties of translating cultural food words from English
into Arabic.
2-analyzing the translation strategies used to translate cultural food terms
from English into Arabic, and the reason behind the choice of the strategy.
1.7 Literature review

The researcher found the following studies relevant to the present
study. Culture-specific terms are given different names by different
scholars. Larson (1993:209) used the term “culture-bound elements”,
Aixela (1996:56) used “culture-specific items”, Newmark (1988:94) used
“culture words”, Pederson (2005:172) used “extra linguistic culture—bound
references” and Florin (1993:122:123) used the term “realia”, which is
taken from the Latin word “realis”. www.Doria.fi/handle.com.

According to Florin (1993:123) realia are:

Realia ( from the Latin realis) are words and combinations
of words denoting objects and concepts characteristics of the
way of life, the culture , the social and historical development
of one nation and alien to another, since they express local
and/or historical color, they have no exact equivalent s in the
other languages. www.Doria.fi/handle.com.

Nida (1964:167:214:244) indicates, that culture-specific terms are
usually used in the text to define certain cultural specialties which only
exists in one cultures rather than the other. He states that, culture—specific
terms creates foreign associations which rarely can be avoided in the

translations and cause a wide cultural gap in the receptor language.
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Catford refers to culture-specific terms as “untranslatable
references”. He refers “untranslatable references” as the impossibility of
expanding ideas in a language that is different from the other language
where these ideas are understood. These untranslatable references,
according to him arise when a situational features are completely absent
from the culture of which the TL is apart (1965:99).

Bassnett (1988:15) maintains that the cultural words or expressions
appear synonymous that do not give full equivalent, l.e. a word in the SCL
may be translated by two different words with different meanings in the
TCL. These words or expressions contain a set of non-translatable
associations and connotations which are not identical.

Newmark (1988:94:95:118) confirms that cultural words are easy to
detect, since they are associated with a particular language and cannot be
translated literally. He distinguishes cultural from universal and personal
words, and asserts cultural words are untranslatable word in the sense that
they have no one-to-one correspondence. Cultural words, according to
Newmark, create a translation problem due to the cultural gap between the
source and target language. He points out five areas ( with sub—category
in each) that these words may come from. He puts them in this way :

1-Ecology: flora, fauna, hills, winds.

2-materia Iculture (artifacts): food, clothes, houses.

3—social culture: works in leisure.

4-organization customs, activities, procedure

5-concepts: political. Religious. Artistic.

6—gestures and habits.
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Snell-Hornby(1988:22) asserts that, the individual items in the st give
no full meanings in the TT, as the these items are influenced by a socio—
cultural background and a totality of human experience which has a certain
bearing on the understanding of the text .

Baker (1992:21) states that SL words may express a concept which is
totally unknown in the target culture. She states that a concept, expressed
by the SL word, can be abstract to concrete: it may be religious belief, a
social custom or even a type of food.

Dickens (1997:52) states that the culture-specific words carry
connotative meanings to the TL. This meaning, according to dickens,
constitutes a translation problem as it gives another meaning to the word
above its denotative meaning.

Katan (1999:302) refers to culture specific terms as the non-verbal
language or sign, which is used to manifest the feeling of people towards a
particular object or phenomena of the world. These non-verbal signs,
according to Katan, do not always have the same meaning in different
cultures. He argues that the meaning of culture specific depends only on
the knowledge of the cultural context.

2.1 Definitions of culture:

Culture is, simply, every action (beliefs, customs, type of dress, food,
traditions... etc) shared by people living in a given community. This
community, indeed, differs from another that has its own customs, beliefs,
ideas... etc, i.e people of one culture practice the world they live in
differently from other people who share another culture (Nida:2001:17)

Edward Tylor cited in Katan (1999:25) defines culture as:
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Culture is the complex whole which includes knowledge,
beliefs, art, moral, customs and any other capabilities and habits
acquired by a man as a member of society.

2.2 Approaches for studying culture
According to Katan, the approaches are as follows:

1. The behaviorist approach: this approach tries ro find out facts about
what people do and what they do not do.

2. The functional approach: this approach goes behind the behaviorist
approach and tries to find the reason why people observe such do’s
and don’ts.

3. The dynamic approach this views culture as a dynamic process,
constantly being negotiated by those involved.

4. The cognitive approach: it is the approach that tries to account for the
way the brain works in a link between particular cause and effect.
(1999:27:29:31)

2.3 Language:

According to Sapir( 1956:69), “language is a guide to social reality and
that humans are at the mercy of the language that has become the
medium of expression for their society”.

2.4 The relationship between culture and language:

Language and culture are closely related in two respects: firstly,
language is a mirror of culture and secondly an integral part of culture as
well. Language is a mirror of culture in the sense, that language is an
expressions of both culture and the individuality of speakers who see any
culture through the language they speak. The second respect, in which

language is related to culture, is that language is not an isolated
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phenomenon suspended in a vacuum, but an integral part of culture.
(Snell-Hornby: 1988:39)
2.5 Translation :

According to Hatim and Mason (1990:1), translation is a tool that
enables us to examine the role of language or social life. During the act of
translation, translators are working under the circumstances of their social
traditions while in the same time are trying facilitate the task of exchanging
meaning between the SLT producer and the TLT receiver, both of whom
belonging to different social framework

According to Newmark (1981:22), an accurate and appropriate
translation is achieved by means of two methods: communicative
translation which creates the same effect on the TC reader as the source
text produced on the source culture reader, and semantic translation where
the translator strives within the bare syntactic and semantic constraints of
the TL to produce the precise contextual meaning of the author.

2.6 Translation and culture:

According to Katan (1999:7:25) translation is considered as cross
cultural transfer in the sense that it, inevitably, transfer cultural elements
existed in the SL into elements in the TL. He sees that translation is no
longer considered as an issue of language, but as an issue of intercultural
exchange. Katan states that the translator is a cultural mediator who
should have the ability to realize and create a culturally bound frame.

Snell-Hornby states that culture as a totality of knowledge, proficiency
and perception is fundamental in translation and language is an integral
part of culture, the translator, the, not merely must be bilingual , but also

bicultural. The ftranslator’s extension understanding of the culture
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determines his/her ability not only for understanding the ST, but he/she will
be able to produce the TT which fits with the SLC.(1988:42)
2.7 Untranslatability as culture—specific phenomenon:

According to Catford (1965:99), the term “untranslatability” refers to the
impossibility of expressing ideas in a language that is different from the
other where these ideas are understood. The difficulty and sometimes
quasi-impossibility of translation are belonging to two main different
categories: linguistic and translatability where the translator faces the task
of rendering structures that are specific to a language into a different
structural system of another language, while in cultural translatability, the
translator’s task is to convey nonlinguistic realities from one culture to
another. Culture and translatability arises when a situational feature,
functionally relevant for the source language text, is completely absent
from the culture of which the TL is a part.

3.1 Problems of translating culture—specific words:

Since English and Arabic languages are culturally different and spoken
by nations that are socially, geographically and religiously different, there
are of course, huge cultural differences between them hindering the
mediator to achive the equivalence effect in the translation.

Nida (1964:160:13) maintains that, when the source and target
languages cultural systems do not have much in common, the process of
translation is expected to be extremely difficult, and according to him, the
greater the cultural diversities between two languages involved, the more
such diversities cause translation problems for the translator, and the less

the disparity, the fewer the problems will be.
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According to Baker ( 1992:21), equivalence may occur between the two
languages involved in the translation at different levels, such as
equivalence at word level, above word level, at grammatical, textual and as
well as at pragmatic level. She also declare that there are some common
problem of the non-equivalence faced by translators in which culture-
specific concepts, one of which occurs at word level and the “word”,
according to her (1992:11), is the smallest unit of the language that can
be used by itself and expected to possess individual meaning.

Culture—specific terms may cause a cultural gap in the translation when
the lack of cultural background makes it impossible for the translator to
build any coherence between what was said by the author, and what is
understood and known by the readers in the other culture. The second
case is that when the translator has the impression, that the non-verbal
and verbal signs cannot be matched as he/she cannot translate the non-
verbal signs in the right way. This means that the translator may not know
how to find a word with the conventions that are acceptable in the TL.

Nida (1964:168:216) states that, culture-specific terms may cause
numerous problems in the translation as the basic systems of the two
languages are so different. Nida also confirms that there are certain foreign
features carried by these terms, which can rarely be avoided, since that
there is no translations attempts to bridge a wide cultural gap can hope to
eliminate all traces of the foreign settings.

It is inevitably when the source and receptor languages represent very
different cultures, there should be many basic themes and accounts,
expressed by cultural words, which cannot be naturalized by the process of

translating without a good understanding of the context of a particular
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message. The real problem, according to Nida, is that when it is restricted
on mere words, the translator will lose the spirit of the original author.

According to Alvarez (1996:57), the problem of these terms not only
depends on the SL, but also on the significance of the translated text as
target readers are members of a particular culture with the knowledge and
perception they have developed from.

During the act of translating, Alvarez (ibid) also asserts, a culture-
specific term does not exist of itself, but as a result of conflict arising from
any linguistically presented reference in the ST. such poses a translation
problem due to the non—existence of the term in the TC, or to the different
value of the given item in the SLC.

Fawcett (1997:19:20) states that a language is full of gaps when
compared with another. It takes what is apparently the same external
reality and slices it differently and gives names for different terms relating
to the shape or position. He says that, different languages have different
terms and different relationships to another. For instance, English people
according to him, use just one general term to refer to “home lighting”,
while French have different types of “home lighting” such as “anneon” to
light the kitchen and “rabblique” for wall lighting in the setting room.

Another area, in which culture-specific terms create a translation
problem to the translator, is the case when these terms carry different
cultural connotative meanings into another language, making it impossible
for the translator to grasp the exact and intended meaning expressed by
the original author or writer. Alvarez (1996:57) states that, there is a
classic argument of how to translate the image of a cultural item into a

language where this item is unknown in its culture or, if known does not

-410 - #2023 gudg— Jo¥f1 dadt



e =h gl daola el sl Adino

share the same connotation. Some scholars
such as Katan (1999:302) describes this situation as the non-verbal
language or sign. The non-verbal sign is usually used in a text to manifest
the feelings of people towards a particular object or phenomena of the
world and the translator, in order to establish a coherence between the
author and the reader, needs to be aware of that, the non—verbal signs do
not always have the same meaning | different cultures.

Whereas Snell-Hornby (1988:22) maintains that, the items in the ST
gives no full meanings in the TT, as these items are influenced by a socio-
cultural background and a totality of human experience which has a certain
bearing on the understanding of the text.

The translator will not find the appropriate term in the TC, as a result of
the cultural distance between English and Arabic, but he/she has to select
the suitable translation strategy to render the meanings of this term, and
when this is not perfectly done, the TC audience will mistrust the
translation, as the TC reader needs to know every nuance in the
translation.

3.2 Strategies used for translating culture-specific terms:

Translation strategy is defined by Lorscher (1991:76) as a potentially
conscious procedure for the solution of a problem which an individual is
faced with when translating a text segment from one text to another.

3.2.1 Transliteration:

According to Newmark (1988), transliteration relates to transference. It
involves the conversion of different alphabets. It is used to move a word
letter by letter from one language to another. The problem with this

strategy is that it doesn’t help the readers to understand the meaning if
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they have no attitude towards the term. For instance, “wanting to replicate
an incredible scallop dish, | ate a restaurant”. gll<u) sda sehl (o)) <)l
ac Ul (san] 8 4ol 35 S (Laaae

In the translation of the term “scallop”, the translator did not find a
direct term to be replaced of the SL1. There is no such an equivalent term
in Arabic. The translator used transliteration strategy to deal with the term
in the SC. He attracted the reader’s attention by evoking the appearance
of the image. The translator chose this strategy as “scallop” was
introduced in most Arab societies and became familiar to Arabs. So, this
translation did not distort the TL text as Arab readers have their own
attitude towards this term.
3.2.2 Cultural equivalent strategy:

According to Baker (1992:31), cultural equivalent is used to replace a
cultural-specific item with a TL which does not have the same
propositional meaning, but likely to have a similar impact on the target
reader the main advantage of this strategy, according to her, is to provide
a reader with a concept that carry something familiar and appealing, e.g, “I
wanted to throw a party befitting my excitement for my new dream home.
That ruled out a wienies—and-beans shinding.” ulesy @b Jdia &) o)
L A adky Jing SlESY) S Y Al e 138 L oedlal e e

Since A “wienies” is a cultural food term which made is made from
ground meat, both beef and pork, this term is completely conditioned by its
environment from where its originated and the understanding of its
meaning depends on understanding the English human experience of their
everyday life. It is very difficult for the translator himself to understand the

conventions of this term which may prevent to build any coherence
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between the term in the SC and the reader in the TL. Since the Arabic
term “&lal)” looks like wienies in shape and ingredients, the translator
achieved the best translation strategy because this strategy involves the
substitution of the cultural word by another cultural word. This translation
doesn’t have associative meaning, but at least give a similar impact on the
reader of the TC by processing the information in a way that the TL could
identify a similar concept.

3.3.3.Functional equivalent strategy:

Newmark (1988:83) maintains, that functional equivalent is the most
common procedure that involves the use of a culture-free word with a new
specific term. It, therefore, neutralizes or generalizes the SL word. It
involves the use of one cultural neutral term in the term in the TL to define
or to explain the specific term in the SC. An example of this translation is
“the guests nibbled on hors d’oeuvers, commented on how great it was”.
Wes) e o 15alS 5 e Blddl) Cagaall 355

“Hors d’oe uvers” is a culture—sprcific word denoting food that is served
as an appetizer before the main meal. It is borrowed from French which in
French literally means “out of work”. It is widely used in English as an
“appetizer”. Understanding the implicit meaning of this term is completely
controlled by knowing English human experience which depends only on
the knowledge of English cultural society from where this term is originated
and used where the literal translation destroys its intended meaning as a
cultural mediator, the translator recognized that the conventions of this
term are typically with the conventions of “c>Ladl" so the translator used
function strategy to give the same function of the SC term in the TL to

deliver the message effectively.
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3.3.4 Descriptive equivalent strategy:

Newmark (1988:92) confirms that this strategy involves the addition of
information, and this addition should be inserted directly into the text in the
form of a gloss or elsewhere in text, since it does not interrupt the reader’s
flow of attention. For instance, as well as dishes infused with a Bahamian
touch, such as the conch cerishe. (i (Llgdl i daaly aan bl ) L)
oaalalls ¢ siiall (gl (g 5lad)

The difficulty of understanding this term is that, it is completely affected
by its own culture and its meaning depends on knowing the English human
experience of preparing sea food. Consequently, this term may hinder the
process of intercultural exchange between the SL and TL. The translator is
faced with the intellectual values between English and Arabic cultures but
the translator’s culture skills gave the access to break the conventions of
the term in the SC and explained them in a phrase in order to make
understanding and to facilitate the action of transferring the message for
the TL reader he used descriptive translation equivalence to have the
opportunity of explaining the details of this term.

3.3.5 Translation by general words:

Baker (1992:26) says that this strategy is one of the most common
strategies that are used to deal with the problem of non—-equivalent. Katan
(1999:173) refers to this strategy saying, that the generalization can be
performed by a mediator for the purpose to reduce the distortion in
meaning. The following example shows how the translator resorts to
generalize the translation, “We brightened up a bit, however, over some of

“Madeira cake”."@lglall (aey Lol Laxic DL Linga) 38
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“ Madeira cake” is a rich product falling under the category of “ sponage
cake”. It is eaten with a glass of Madeira wine. The task of the translator is
very difficult because it is conditioned by social aspects of human life that
determines the creation of cultural words with strange significance. Since
this term doesn’t exist in Arabic and the conventions of the word “cake” as
“cibgal)” fits in the TL, the translator wished to avoid the confusion and
bring the general meaning of the term. The problem of this decision is that
the translator couldn’t find a genera term for “Madeira cake” as it’s a kind
of pudding doesn’t exist in Arabic. www.hum.aau.dk.com so, the translator
moved to the more general term of “dessert” which includes both “Madeira
cake” and “pudding”.

Conclusion:

This research investigated the problems and strategies of translating
cultural food words from English into Arabic. Translation is a process
performed on languages to transfer the meaning of words from the SL to
the TL where the translator works as a cultural mediator. Language is
considered to be the best tool and medium that used to transfer, through
its words, the meaning from the SL into the TL, and its words become
culture—bound where they carry and reflect the culture from where they
originated.

Culture—specific words are very difficult to be understood and translated
in the sense that their understanding depends only the understanding of
the culture where they originated from. They may be completely absent in
TL or they may exist, but with different cultural identities. The aim of the

following conclusion is to summarize this study in some main points.
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Culture—specific term may hinder the effective communication of the
meaning between the source and target cultures because they no direct
equivalents in the TL causing cultural gaps and differences between the SL
and the TL making it impossible for the translator to communicate freely
between the original author and the TL readers. Understanding culture—
specific terms depends only on the understanding of the sociocultural
environment from where they have originated and used where literal
translation of these words distorts the whole meaning of the source
language. Culture—specific words may be dealt with by different strategies
to remove or at least reduce the cultural gap in the TL for readers to
accept any text as it gives the similar conventions in the receiving culture.
Recommendations:

The recommendations of this study will be useful for translators to use
as a guideline towards the use of correct translation strategy. These
recommendations will also be useful to assist the translator to give
preference to certain translation strategy, in order produce an effective text
for the target reader. These recommendations are:

1- Translators should avoid literal translation when they are dealing with
culture—specific terms.

2— Translators should take the context into their consideration, since
cultural words may carry different connotative meanings to the TL.

3- Translators should do their best in selecting the suitable translation
strategy in order to deal with culture—speci4— Transliteration should not be
used when the culture—specific term is not familiar to the TL readers.

Translators must try to understand the features of cultural words in

order to have enough cultural background knowledge of the term
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6— Translators must work as communicators of ideas between the SC and

TC and do not depend on the words.

7—- Translators should pay attention to the connotative meaning of the

words and have knowledge of fields in both the SL and TL.
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Abstract:

The paper is research in daylighting sustainable technologies as a
part of investigating sustainable technologies. The paper studies the recent
applications and possible solutions available in today’s market of the
transport of daylight into the building system where the daylight cannot
reach. Daylight transporting is one of the sustainable innovations in
sustainable building design that is a promising strategy in the future.
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Introduction:

There is no doubt that natural lighting is one of the essential elements
in our life and not only for the humans, but also for all living beings. In
general, it is an important element for lighting internal buildings spaces,
and has a significant impact on life quality in these buildings. It played an
important role in ancient civilizations’ lives and in people’s lives today. As
a result of pollution and high cost of energy, it became necessary for
designers to think about new strategies. This will enable us to use natural
resources to reduce energy costs.

The daylighting is an essential sustainable strategy. It saves energy and
enhances indoor environmental quality. There are different systems; each
of these systems is suitable for especial cases. Direct daylighting should
be designed carefully to avoid glare and heat gain. One of the cool
daylighting methods is the daylight transport systems. Daylighting transport

is one of the emerging new daylighting technologies. The three main
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applications of daylight transporting are solar tube, heliostat and fiber optic.
Nowadays, many products in the market adopt one or more of these
applications.

Daylighting History and Importance:

The history of daylighting started from the beginning of time when the
first civilization was living in caves. The natural light was important to them
since their life was closely linked to the daylight. They slept early at sunset
and wake up early at sunrise. In other words, the daylight was shaping
their life style. The following civilizations dealt with daylight in their building
design, for example, the Roman Patio house has variety of daylighting.
Nowadays, daylighting is in competition with different types of artificial
lights, and yet some designers ignore using natural light in their building
design. With the world starting to have problems with power cost and
environment pollution, scientists are looking for alternatives and sustainable
technologies to replace the old ideas. These are some reasons of the
renewed interest in daylighting.

Daylighting systems and technologies:

There is a large range of advanced daylighting systems now available.
These systems have different characteristics and choosing between them
depends on the objectives of applying daylighting. The two main groups of
daylighting systems are systems with shading and systems without
shading. The daylighting systems without shading are designed to redirect
daylight to areas remote from a window or a skylight opening. There are
four categories of systems without shading. Diffuse light—-guiding systems
redirect daylight from a sky vault to the interior of a room. Day light-

guiding systems send direct sunlight to the interior without glare or

-421 - #2023 gudg— Jo¥f1 dadt



e gl amola ol g

overheating. Diffusing systems are used in skylight to distribute daylight.
Finally, there are light transport systems, one of the latest innovated cool
daylighting systems. They collect and transport sunlight over long
distances to the core of a building via fiber optics or solar pipes. The
transport systems are suitable in all climates with sunny skies. They have
the ability to guide light to depth of a space. They save energy for artificial
light. Most of the time, they give homogenous illumination.
Daylighting Transporting Systems

Solar Tube

The solar tube daylighting system is one of
the most technologically advanced transport A“
systems available today. This new technology | I

uses the breakthrough and distribution of

daylighting to bring daylight into building’s FigureiThe tube breakthroughs and
distributes the direct sunlight.

interior spaces through one roof to light the
upper floors, or many floors to light the lower
floors. The tube daylighting system has
multiple properties; it captures the daylighting

by its dome lens, redirects low—angle :
. . . Figure2 The rooftop plastic dome collects the sunlight
sunlight, rejects overpowering SUMMET into the reflective tube to a ceiling-level diffuser.
midday  sunlight, and provides ‘
consistent lighting throughout the day. Moreover, by using

this device, designers will not be depending on just the

traditional daylighting methods because they will be able

to bring that light to the interior so every occupant
Figure 3 The light can be controlled the

inside the building can effectively enjoy the natural same as an electric lighting.
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daylighting. The passive system consists of a transparent, roof-mounted
dome with self-flashing curb, reflective tubing and a ceiling-level diffuser
assembly that transmits the daylight into interior spaces. The diameters of
the tube usually (10 to 22 in for the smaller diameters the long may reach
90ft. The most usable type of this unique devise is the ones that can
effectively bring natural light to multiple—story building so every level

ducting daylight into any space anywhere in

the world. To bring effectively daylight into interior

spaces through a tubular system, the sunlight

captured should be at the roof level. There are

many advanced types of this device; some of Figl ®

them have clear plastic domes for capturing and Z?,'.'f,;is:fv'f;f't‘ﬁf&’,i:,':fus;t,f’t'ed

transferring the sunlight from the rooftop aperture to the ceiling diffuser
through optical tubing the long of tube negatively affects the quality of the
Sunlight. Scientists are trying to devolve the tube materials, and make it
more reflective in order to maximize the ability of lighting to transfer
through the tube, and to minimize the light lost during transfer, and to
make it efficient and accurate. Another type of tube daylighting system is
that users can control light output like the industrial electric light types. This
advanced system allows users to obtain the highest level of quality daylight
to the interior and they can control light distribution and for some change
the light color. The design of tube daylighting system uses the same
technologies as those used for electric lighting. Therefore, the lighting
designer treats this system as if it another light fixture in the ceiling. Also,
can use a photovoltaic panel for collecting and stored the solar energy in

order to use in power the Nightlight.This amazing device has made huge
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advances when it was first invented from twenty years, yet it has not reach
the level that the designers hope. As the world starts to think about green
materials, recycling, and sustainable technologies, designers are making
strong improvement in this area, and its functions. They continue to design
different types for different structures.
Heliostat:

The heliostat is a device that has a plane
mirror; users can turn it to keep reflecting ‘W \‘ﬁ

sunlight towards a specific target. This target

———

might be a physical target that reflects light Figures The heliostat in many cases is
integrated with other daylighting

indirectly to the interior space, or a direct svstems.

interior space that is not far from the heliostat. In order to direct sunlight

towards the target, the mirror should be perpendicular to the bisector of the

angle between the direction of the target and the \

direction of the sun. Mostly the target allows sunlight to

be reflected in a fixed direction. Heliostats are usually

used to provide target with daylighting, especially if the

Figure6 A heliostat used in a
sustainable building to collect and
redirect daylight.

target is facing the north side. In addition, heliostats
are used also for production of concentrated solar
power, by doing this; the solar power will generate more electricity than
usual because it receives more sunlight. Moreover, in communities with
hardship economies, heliostats are used in solar cooking and generating
electricity. Since sun is moving, the sunlight does not come from a fixed
angle or amount, this creates a problem that the sunlight will not be
detected from the mirror. However new technologies allow scientists to
control heliostats by computers so they can follow the sunlight during the
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daytime. The computer works with the sun path by giving it the latitude
and longitude of the heliostat location, in addition to the date and the time.
The computer then calculates the direction of the sun, its angle, and the
direction of the target. All of these are translated from the computer, which
calculates the proper angle to the motors. The motors move and turn the
mirror toward the specific target. This process will continue during daytime
following the sun and detects the sunlight.
Heliostat can be used in large—-scale projects
such as solar-thermal power station where the
project has hundreds of large mirrors controlled

by computers. There are old kinds of heliostat,

which do not use computers, but they are operated :;gr‘;':fix:”s:v'l‘;':zst‘:;?;‘:;‘:::{egf
by hand, and sometimes by light-sensors, most of space and sunexposure.

them do not exist now. Small size heliostats projects are used to provide
indoor spaces by daylighting. Generally, the heliostats focus on a single
point to reflect sunlight through a building's window or a sky light. Usually

a single heliostat is about 10 to 20 square feet. Indicating its install
location is so important. It depends on the indoor space that the project
will target. Some heliostats are installed on the ground, others on the
roofs, or in balconies. An important point that the place should have a

direct sunlight exposure and the sun movement is considered.
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Fiber OpticAnother daylight transporting system is the optical fiber,

which is used for both lighting and
communications. The fiber does not just <
transfer light but also glows along the fiber

itself so it is similar to a neon light. There are

. . . . H H H Power Supply and Fa
many applications for using fiber optic lighting LFigure 8 First the light is collected from

outside by collecting system and then

and it has unique characteristics. Some of its = " s,

typical applications are using fiber optic to

decorate museum displays, pools, and star field ceilings. The important
usage of optical fiber is for daylighting. The optical fiber is usually used for
remote lighting which is has many advantages for special types of different
applications. As the light source is far away from the illumination spot, the
fiber transfers the light but without bringing any heat gain to the space.
This is so important when lighting delicates sensitive objects such as in
museum displays. The fiber optical is a heat-free lighting. For underwater
lighting projects such as using the optical fiber to light swimming pools and
fountains, this technology used in such risky places improve safety
because the fiber is non—conductive and the power source for the lighting
can be placed in a safe location. In addition, if the project requires that the
light should be in small spots, optical fiber should be combining with lenses
in order to provide such requirements. This plan is usually applicable in
museums exhibits and jewelry stores. Durability is another sustainable
feature; the optical fiber is considered a durable material since it is made
from glass or plastic, both are strong, flexible, and durable. When the light
passes through the optical fiber, the fiber emits light along its length. This

type called edge-emitting fiber. This type can be used for decorative
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lighting because it has the look of neon tubes but is sustainable. Another
important feature is that the fiber comes in a variety of color, when using
colored filters and white light sources, the emitted light will have many
different colors. Moreover, optical fiber is easy to install because it does
not require electrical cables. The fiber is installed to the place directly and
sometimes designers use focusing lens fixture to make it a spotlight. In
places where the lighting is high in the ceiling and hard to access, the

problem of changing light source does not exist anymore.

Figure 9 This kind of optical fibers create a small spotlight effect.

The fiber optic works in two ways. The first one when the light transfers
through the fiber, the lighting emitted from the end of the fiber creating a
small spotlight effect. The other type is emitted from the outside of the fiber
along its length. The fiber in this case looks like a neon or a fluorescent
tube. There are many end-emitter fixtures; some of them are desirable to
focus the light on a small spot. Others diffuse the light to resemble a
normal light bulb. There are many fixtures to be used for decoration to

create an attractive fixture of light.
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Although there are many good characters of using optical fibers, there is
some attenuation; for example losses in the fiber because of scattering and
absorption is strongly apply in the fiber optic and also in some types of
fiber the color of the emitted light partly reddened. Designing fiber optical
lighting system is not easy. The designer and the installer should have
strong experience that allows them to deal with the power and controller of
the system.

Case Studies:

Colt Heliostat
Project Summary Marks & Spencer, White City
The lighting scheme for the 103,000 sq ft store includes design features

supporting Plan A, M&S's 'eco plan.
The problem was to provide an architectural feature to inject natural
daylight onto the main atrium spanning 3 floors, increase natural lighting

levels, and create a visual effect linked to the client's 'eco' theme.

Figure10 The natural light injection system by Colt

The challenge was to bring natural light deep into the building, where the

numerous escalators complicate threading the beams of sunlight through to
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the designated areas of the atrium floor.
The solution was a 2.5m? Colt Heliostat and secondary mirror system
located on the roof. The mirror tracks the sun and reflects sunlight onto
nine secondary mirrors (1170mm x 850mm) mounted on a frame on the
opposite side of the atrium. Five of the secondary mirrors have 36 smaller
ones set at different angles to direct light on to the ground floor 20m
below. The small mirrors produce flecks of light, creating the effect of

dappled light through trees.

Analysis:

This system brings natural light into buildings by the reflection of
sunlight. In this case study, the designer creates strong relation between
natural light and indoor spaces of the building by installing Colt Heliostat to
be an ideal system that increases productivity and saves energy. The
system component is the two primary mirrors installed in the rooftop, two
motors, a control system, small fixed reflecting mirrors, and the steel frame

construction.

Figure 11 Colt Heliostat using Colts Lightron BO
2100 mirrors
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Colt Heliostat in this case was developed to work with existing situation
that the building is too high and too deep. This system includes an atrium
that does not allow sunlight to enter all of the internal space. The system
in this building enables the natural light of the sun to be draw into different
areas. The sunlight reflected by strategically located mirror. In this strong
scheme, it was possible to force sunlight into the dark interior spaces. The
system captures sunrays and transports them to the places where they are
wanted.

Parans Fiber Optic

In this case study, the Swedish company Parans has developed a
system of rooftop that collects sunlight and transfer sit through optical fiber
cables to illuminate a light-device hanging from the ceiling to an inside
room of a building. The light emitting luminaries give parallel light beams
and ambient light. This nice light changes as the sunlight changes outside
the building. The idea of the project is that to bring outdoor natural light to

inside a building to establish a contact with the outdoor environment.

Figurel2 Parans Exterior Receivers

This product targets the spaces where windows are considered absent.
The whole building system is a hybrid of solar lighting and solar energy.
The idea of the storage of solar energy is that to provide fluorescent tubes

with power in low cloudy days. The system includes a mirror device to
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collect sunlight, filter, and pipe the sunlight into interior spaces through
fiber optical lines. The maximum length is 30 feet; since there is loss of
light while it travels through the optical
fibers.

Solatube

Product: Solatube international, Inc.

Building Type: Mixed—-use commercial
office & warehouse/manufacturing.

The company produces cost—effective
modular daylighting systems in their new

headquarters in Vista, California. This

company focuses on a new era of efficient Figure13 Parans SP2 is a natural lighting

solution that utilizes active tracking Fresnel

and comfortable bUI|dII"Ig deSIQn' The goal lenses to focus sunlight through a fiber optic

is to harvest daylight to reduce building
operating cost, to «create a more
comfortable and more productive indoor
environment, and to save energy. For the 2w
offices, fifty-two Solatube daylighting
systems were installed to light the whole 3
area in the second floor including offices, Figure14Tofficeenvironment

corridors, and restrooms. The project saved 86% from energy
consumption. For the warehouse, Seventy—seven Solatube were installed
to provide task illumination in area of 41,000 sqf, the project in this part of
the building saved 68% of energy consumption. The overall energy cost
reduction was 23%, in addition to the enhancement of the work

environment.
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Figure15 Thuilding has modular daylight
system in addition to a backup electric modular
system. The daylight system saves 23% of
energy used in lighting.

Conculsion:

The daylight transporting systems are successful methods to bring
natural light to spaces remote from outside because of their locations
inside the building, the building orientation in the urban component, or the
city urban concept. In addition, they provide such daylight without glare or
overheating. The main three applications available in today’s market are
the heliostat, optical fibers, and solar tubes.

Each of these applications has its lighting and aesthetic characteristics.
In stance for the heliostat, besides reducing the amount of artificial light
required, which saves energy, its mirrors and the transport of light create
playful light effects making it possible for the designer to achieve creative
concepts. The fiber optic technology is still expensive for most
applications. However, it is most widely applied in commercial and office
spaces. By time its efficiency increases and its price decreases, so
eventually sustainable houses will begin to have these systems, too. The

solar tube has made tremendous advances since it was first invented two
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decades ago. However, it has not yet reached its full potential. It has been

available in the market for only ten years. With the growth of industry

awareness of daylighting and improving on daylighting technologies
manufacturing, solar tubes will evolve and be used in all types of
constructions, from schools to retails.
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PROCESSING OF MUNICIPAL SOLID WASTE BY MEANS OF
PLASMA GASIFICATION
Alkeeb Ahmed M. Mohammed Aljalil, Nahla Faiz Abdullah Al Dabagh2

1.Higher Institute of Science and Technology, Suq Aljumuea,

2. Higher Institute of Science and Technology, Tripoli

3.Mohammed Taher Isse Barshushi, Higher Institute of Science and Technology,
Suq Aljumuea.

4. Samia Almukhtar Kareem, Faculty of Science, Gharyan University.

Abstract. The article considers the existing methods of processing solid
municipal waste in the context of their overall efficiency. An experimental
verification of an effective and environmentally friendly technology for
plasma gasification of municipal solid waste has been carried out, the
results obtained confirmed the possibility of obtaining high—calorie

synthesis gas.
]
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Introduction:

The quality of human life is a very important criterion for the
development of society and civilization. After the start of industrialization
and the steady growth of cities and large settlements, the accumulation of
waste in them led to a rapid deterioration of environment and overall
quality of urban life. Sanitary cleaning of cities and cleaning of territories
from waste is a necessary process that affects the quality of people’s
lives.

In turn, the degree of influence on the purity of the air basin, water
bodies, soil and the level of general sanitary and epidemiological situation
depends on the applied methods of waste collection and disposal, i.e. the
problem of waste disposal has a significant impact on the comfort of
people’s lives.

In the past, waste disposal technologies through incineration and
disposal at special landfills coped well with their mission, but now, due to
the increase in the amount of waste and their diversity, disposal by the
above methods can carry a serious threat to the environment. That is why
today the relevance of developing new efficient and environmentally
friendly methods of disposal is more acute than ever.

Purpose:

To verify efficiency of the plasma gasification technology of municipal

solid waste (MSW) by conducting experimental studies of MSW gasification

at a plasma installation.
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Research Methodology:

A common method of waste disposal in the world is the disposal of
waste in landfills. As can be seen from the table, all countries except
Japan and Austria use landfill as the main method of waste disposal.
These countries send more than 70% of MSW for disposal. The system of
waste disposal in landfills provides for the separation of waste into
hazardous, municipal and inert, as well as the processing of waste for
neutralization.

Incineration of waste using the latest technology is today the most
efficient way of all existing disposal methods. Advantages of incineration:
volume of waste is compressed 10 times or more; useful heat and energy
is generated; minimal damage to air, soil, surface and ground water. In
social and economic terms, there are also clear advantages of this method
— the extraction of maximum profit by enterprises engaged in this field.
However, despite the expensive and multi-stage exhaust gas filtration
systems, pollutants still penetrate into the environment — highly toxic
organic compounds (furans, polychlorinated dibenzo-n—-dioxins and
dibenzofurans).

In the countries with developed economies, the law limits the amount of
gas released into the environment in 1 m3 . The content of nitrogen
dioxide should not exceed 0.1 0010 -9 g, as well as dibenzofurans and
dioxins. Such restrictions dictate the need to search for and implement
modern technological possibilities for the disposal of solid waste with

minimal negative impacts on the atmosphere.
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Table 1 provides statistical information on the use of three main

methods of waste disposal in various countries: incineration, burial,

composting.
Table 1 — Percentage of MSW disposal methods in various countries.
Method of
3
disposal - °
2 [ s o] © x
s e £ S ] s £
% 2 § o ! 2 S s 3
> & g o < £ @ 3 )
Burning 17 7 37 21 73 13 6 70 18
Burial 81 92 53 73 19 84 94 17 79
Composting - 1 10 6 7 3 - 1 2
Other 2 - - - 1 - - 12 1

Let’s consider the existing methods of processing and disposal of
municipal solid waste.

Municipal solid waste landfills (waste deposit). The modern landfill is an
engineered method of placing waste in specially designated areas. The
landfill undergoes biological, chemical and physical processes that
contribute to the degradation of waste and which lead to the formation of
leachate and gases. The disposal ecosystem is quite diverse due to the
heterogeneous nature of waste and the differences in landfill performance.
Ecosystem diversity contributes to stability. However, the system is highly
dependent on environmental conditions such as temperature, pH, presence
of toxins, moisture content, and presence of redox potential. Waste

stabilization occurs in five successive and separate phases [1]:

I ——
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1. Initial adjustment phase: This phase is associated with the initial settling
of solid waste and moisture accumulation. There is an acclimatization
period until sufficient moisture develops.

2. Transition phase: In the transition phase, there is a transition from an
aerobic to an anaerobic environment.

3. Acid generation phase: Continuous hydrolysis of the solid waste
followed by microbial conversion of the biodegradable organic content
results in the production of intermediate volatile organic acids in high
concentrations throughout this phase.

4. Methane fermentation stage: intermediate acids are consumed by
methanogenic bacteria and converted into methane and carbon dioxide.

5. Maturation phase: during the final stabilisation of the landfill, nutrients
and available substrate become less, gas production decreases sharply.
Theoretically, the biodegradation of one tonne of municipal solid waste

yields 442 m3 of landfill gas containing 55% methane with specific heat of

combustion 15...21 MJ/m3 [2], which is about half of the heat of
combustion of natural gas. The main components of landfill gas are
methane (CH4) and carbon dioxide (CO2), with many other low
concentration components such as ammonia, sulfide and non-methane
volatile organic compounds [3]. The chemical and biochemical
transformations in the landfill create new organic or inorganic substances;
for example, tri- and perchlorethylene, vinyl chloride, methyl and ethyl

mercaptans or sulfur compounds with hydrogen sulfide (H2 S).

For these reasons, the disposal of large amount of certain types of
industrial waste in a landfill can generate a great number of other gaseous

compounds. For example, a very high proportion of drywall (CaSO4) can
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cause H2S to be released [4]. The US Environmental Protection Agency
lists 94 non-methane organic compounds [5] found in atmospheric
emissions. Emissions are generated from MSW containing chloroform,
carbon tetrachloride, benzene, vinyl chloride, 1,1,1-trichloroethane, and
toluene.

Of the total, organic compound is halogenated. The following types of
compounds are found in the waste of industrial enterprises and
households: methanethiol, vinyl chloride, xylene, tetrachlorethylene,
methanol, toluene, propylbenzene [6]. CH4 and CO2 are greenhouse
gases that were the focus of the Kyoto Protocol of 1997 aimed to reduce
emissions worldwide. CH 4 is the most active, but CO2 is produced in the
largest amount [7]. The landfills give 20% of the total global anthropogenic
methane emission [§].

Landfill gas is usually controlled by installing vertical or horizontal wells
within the landfill. These wells are either vented to the atmosphere or
connected to a central injection system that draws the gas into a flare. The
Intergovernmental Panel on Climate Change reports that the efficiency of
landfill gas collection ranges from 9 to 90% and is assessed at an average
of 20% [9]. Uncaptured gas can carry an environmental threat because
methane is a greenhouse gas and many of the volatile organic compounds
are toxic and odorous.

The impact of gas emissions that are global or regional in nature can be
mainly grouped as a contribution to the greenhouse effect and damage to
the ecosystem. Moreover, the risk of explosion and odour problems due to
certain types of gas can also be identified as significant harmful effects.

The formation of leachate is an inevitable process that occurs during long—
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term storage of any type of waste. Water from the atmosphere (ordinary
rain or snow), passing through the thickness of the waste, is “enriched”
with a variety of substances, and turns into a chemically complex liquid
with an unpleasant odour [3]. MSW leaching contains a wide range of
hazardous, toxic or carcinogenic chemical contaminants [10].

Under acidic conditions, hazardous trace elements such as copper,
cadmium, zinc and lead dissolve and spread along with the leachate [3].
The characteristics of the leachate produced by MSW vary greatly
depending on the composition of waste, precipitation intensity, site
hydrology, compaction, cover design, age of waste, sampling procedures
and leach—environment interactions, landfill design and operation. It is
important to control and manage the production and discharge of leachate,
because of the potential threat to both the environment, especially
groundwater, and human health. An efficient leachate collection and
disposal system is a prerequisite for all non-hazardous and hazardous
waste disposal sites, and they must function for the design life of the
landfill. The leachate production decreases very slowly and some
parameters may be of ecological importance for many decades or
centuries. The main constituents of the landfill leach dissolved methane,
fatty acids, sulfate, nitrate, nitrite, phosphate, calcium, sodium, chloride,
magnesium, potassium and trace elements such as chromium, manganese,
iron, nickel, copper, zinc, cadmium, mercury and lead. The leachate can
migrate through the soil into ground or even surface water due to the lack
of a proper leachate collection and disposal system, and this leads to a
serious problem. Moreover, the soil may retain leachate components such

as metals and nutrients and may adversely affect the ecosystem [11]. The
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deposition of trace metals in plants can affect crop growth and productivity,
and also carry a great threat to animal health. Metals such as lead, zinc,
cadmium show differentiated mobility across the trophic levels of vegetation
and invertebrates and should be assessed on a case-by—case basis [3].

Incineration. Incineration is a common way to dispose and recycle
waste. Depending on the type of furnace equipment, several methods of
MSW incineration are used. In the process of waste incineration, gases,
vapors and inorganic compounds are released: water vapor, oxides of
carbon, sulfur, nitrogen, dioxides, aerosol. Heavy particles of the burnt
product form ash in the lower compartment of the equipment, which is sent
to landfill or used as part of building materials.

Incineration cannot be considered as an economically justified or
resource—saving method, since many organic substances that could be
used are burned with additional energy costs. Moreover, the existing and
proposed waste incineration plants have a number of disadvantages, the
main of which is that they generate secondary extremely toxic waste during
operation (polychlorinated dibenzodioxins, furans and biphenyls), released
into the environment along with heavy metals, flue gases, sewage and
sludge.

Another serious disadvantage of incinerators is their low efficiency. The
indicator of useful use of thermal energy does not exceed 65% even with
the use of more advanced equipment. The consumption of liquid fuel used
for combustion is also uneconomical — up to 270 liters per ton of raw
materials [11]. Incineration of municipal waste, in addition to reducing the
volume and weight, allows to get additional energy resources that can be

used for district heating and electricity generation. The disadvantages of
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this method include the release of harmful substances into the atmosphere,
as well as the destruction of valuable organic and other components
contained in municipal waste. When burning MSW, 28 ... 44% of ash from
dry mass and gaseous products in the form of carbon dioxide, water vapor,
and various impurities are obtained. The dust content of exhaust gases is
5...10 g/m 3 (25...50 kg/t MSW) [3]. Since the waste combustion process
occurs at a temperature of 800...900 °C, the waste gases contain organic
compounds — aldehydes, phenols, organochlorine compounds (dioxin,
furan), as well as heavy metal compounds [3]. The indicators of the
amount of heat of combustion of MSW are similar to those of brown coal —
from 1000 to 3000 kcal/kg. When incinerating solid waste, it emits half the
heat energy than coal. The same amount of energy is produced by
incinerating 5 tonnes of solid waste and 2 tonnes of coal, or 1 tonne of
liquid fuel.

In many countries, waste incinerators are trying to solve the problem
with the high content of the following compounds in the composition of
substances emitted into the atmosphere: dioxides, nitrogen oxides, carbon
and sulfur, benzopyrene. When filling the furnace with a new mass of
waste, a simultaneous decrease in the amount of oxygen occurs, since the
mass does not have time to quickly mix and release a sufficient amount of
heat. In order to control the required level of oxygen content in the
furnace, a system is installed that regulates the load of waste mass and
toxygen concentration. Waste is fed into the furnace only after reaching the
optimal oxygen concentration in it, also by promptly supplying oxygen to

the burnt mass [11].
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The rotary furnace is made in the form of a cylinder of heat-resistant
steel. The furnace is installed in a horizontal position with a slight slope.
The most common models: with a body length to diameter ratio of 2:1 to
10:1, a power of 1...5 revolutions per minute, a combustion temperature of
850...1650 °C, and a pollutant presence time from a few seconds to
several hours. At the moment of reactor rotation, oxygen is qualitatively
and evenly mixed with the burning mass, which leads to the desired result
— complete combustion of waste.

The mass formed as a result of combustion (pieces of metal, ash) is
transferred along the slope and cooled by water injection, then sent to the
containers intended for them. Two companies from the USA, Waste
Utilization Technologies and THREE M, release from production improved
rotary furnace models. The peculiarity of the structure and principle of
operation of the new furnace is as follows: the reactor has a length of 11
m, the insulation is made of heat-resistant brick (0.3 m thick, the mass of
waste for incineration is delivered in containers of 55 gallons with an
average weight of 80 kg [11].

Waste treatment is carried out according to two systems: for the
movement of pumped waste and the movement of solid waste in
containers. The pumped waste delivery system includes mixing and
storage tanks and pumping stations. All waste is crushed beforehand and
it is checked that the separated masses of waste do not contain
incompatible substances, that is, they do not react with each other. In the
case of mixing waste, the mass becomes solid and polymerized, which will
require significant costs and effort to extract it. A feeder with a double air

cutoff brings drums with non-pumpable waste to the reactor. A worker
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opens each drum and visually inspects the contents. The contents of each
drum are poured into the furnace in turn. The speed of their unloading
depends on the calorific properties of the combustible material. At the
transition to the cutter, the gripping device moves the drums from the
conveyor to the cutter. The worker tilts the waste containers with his
hands. If the mass does not spill out, the container is dumped into the
furnace. During the combustion process, gas flows are formed that contain
unburned fine solid particles of 1 um. They are completely burnt out in the
secondary chamber of the rotary furnace in seconds at a temperature of
820...890 °C. A mixture of air, gases and the smallest solid particles
circulates inside the main and secondary chambers of the furnace under
the influence of the ventilation system [11].

The process of cleaning the combustion chamber from residual products
takes place in five main parts of the furnace: a gas cooling chamber with
water injection, a Venturi scrubber, an exhaust fan, a moisture separation
system, a 60 m high pipe. The flue gas in the pre—cooling chamber cools
down to 80 °C. The surface layer of the chamber is finished with acid-
resistant stone bonded with a special solution. A wall made of such
materials does not corrode and is resistant to aggressive environment.
From the pre—cooling chamber, the gas flow enters the Venturi scrubber.
In the scrubber, gases are cleaned from solid microparticles of 0.1 um.
The flue gas passes through the converging section of the scrubber,
picking up speed as the area of the cone narrows, i.e. approaches the
neck. At the same time, liquid enters the neck through the side pipes.
Gases, passing through the narrow cavity of the scrubber (throat) at

increased speed, create turbulence of the flow. In the process of
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turbulence, the liquid flow breaks up into many micro—droplets, on which
dust particles of the gas flow settle. The flow of a mixture of gas and small
water droplets moves into an expanding section, where, as the flow
velocity and turbulence decrease, small droplets merge into larger ones. A
mixture of liquid with micro—dust, already separated from the gas, leaves
the scrubber. The content of solid microparticles in the composition of
emissions into the atmosphere should not exceed (.23 g/m 3 according to
the standards of the World Health Organization.

Multi-chamber furnace is a common type of waste incinerator due to its
simplified and robust design, easy operation with parameter change
function. The first multi-chamber furnace was invented in 1934. The silt
mass released during sewage treatment was burned in it. The main useful
function of this furnace is the fire treatment of non—combustible waste, as
well as garbage, from which valuable metals must be extracted.

The structure of the furnace is made of steel and finished with a heat-
resistant material. The combustion chambers are located one on top of the
other. Solid waste mass or semi-dry sludge mixture enters the working
space.

Air and fuel for ignition are fed into the chamber in the opposite
direction to the burning mass. The rotating mixture moves towards the next
section of the furnace and is burned completely in the secondary chamber.
The ash settles in the ash discharge chamber. The flue gas from the
combustion chamber moves to the upper section towards the outlet.

In the first chamber of a multi-chamber furnace, a constant temperature
of 800...900 °C is maintained, which gradually rises in the following

chambers to 1100 °C. If the temperature in the first combustion chamber
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suddenly rises to 1050...1100 °C, the machine starts the cooling system.
The temperature in the furnace is regulated by burners, and the flow of
liquid waste is controlled by nozzles. In a multi-chamber type of furnace,
solid municipal and liquid industrial wastes are treated with fire at a
constant humidity level of not more than 60%. The multi-chamber furnace
is characterized by high cost and massive structure. In such a furnace, for
the processing of waste with low heat output, a lot of fuel is consumed.
The highest allowable temperature in the furnace is 980 °C, so the burning
time reaches several hours.

Waste processing plant model that meets the EEC standards for the
permissible amount of emissions into the atmosphere is the installation of
the French company DURON with a production capacity of 20 thousand
tonnes per year. Reduction of emissions in the new model of the furnace
is achieved by the operation of the catalytic purification system, in which
the gases undergo the process of oxidation and reduction and leave the
chimney free of harmful impurities. But even with the use of this method of
gas purification, there are cases of exceeding the norm of the harmful
composition of emissions [11].

Pyrolysis. The process of pyrolysis has long been studied and
implemented, widespread in production of activated carbon from wood.
Pyrolysis is subjected to solid municipal and oily waste at operating
temperature from 600 to 800 °C in vacuum workspace. When using this
process reactions occur such as the formation of coke and tar, the
transformation high molecular weight compounds into low molecular weight,

liquids and gases, hydrocarbon with sulfur in the composition is converted
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into hydrogen sulfide and mercaptans. But nitrogen and sulfur oxides are
not formed.

The peculiarity of the process is to change the chemical composition
waste materials in the vacuum space using certain temperature. There are
two types of process: low-temperature (below 900 °C) and high
temperature (above 900 °C).

The low temperature pyrolysis process decomposes crushed waste in
several variations:

— pyrolysis of the organic composition of waste in an airless environment
under the effect of temperature;

— pyrolysis with air supply for partial combustion at a temperature
760 °C;

— pyrolysis using oxygen to achieve maximum release of gas combustion
heat;

— pyrolysis without sorting the waste material into organic and inorganic
composition under the influence of temperature 850 °C etc.

The main positive difference between pyrolysis and traditional
incineration is the environmental friendliness of the process, that is, the low
content of harmful substances in atmospheric emissions. The pyrolysis
furnace processes waste that is difficult to dispose of: oil, plastic, rubber,
sewage sludge. The composition of waste processed by pyrolysis is
neutral and does not contains biologically active substances, so the
processed product considered safe for placement in the underground layer
of the earth. Pyrolysis treatment of waste prevents recovery of heavy
metals. The positive difference between pyrolysis technology is as follows:

simplified process of storage and movement of processed products,
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economical operation of equipment due to low power costs, low

investment. The pyrolysis method of processing solid waste is used by

many countries, including Denmark, Japan, the USA, Germany.

The research work in the study of pyrolysis technology began to be
carried out in the 1970s. during the oil boom period. The pyrolysis process
began to be widely used to process many types of waste with the
production of heat and energy as the final product. For Japan, this
technology is important.

High temperature pyrolysis. This method of waste disposal is a process
of converting solid waste into gases by reacting the solid mass with oxygen
contained in their composition. The essence of the process is processing
the biological mass of waste into synthesis gas, which is involved in
production of electrical and thermal energy. As a result of this type of
processing, slag is formed — a solid residual mass. Stages of process
technology:

1. Separation of large elements, pieces of valuable metal from waste
mass by electrostatic separation;

2. Process of gasification of sorted mass with the following final product:
synthesis gas, chlorine, fluorine, nitrogen, slag;

3. Purification of synthesis gas in order to improve its environmental
properties and energy intensity, cooling and entering it into a scrubber
for cleaning with an alkaline solution from pollutants of chlorine,
fluorine, sulfur, cyanide compounds;

4. Combustion of purified synthesis gas in waste heat boilers to produce

steam, hot water or electricity.
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Most modern companies are gradually replacing conventional waste
incineration with an advanced two-stage incineration method that includes
pyrolysis. The pyrolysis process is thermal treatment of chemicals in the
absence of oxygen at a temperature of 450...800 °C. The advantage over
conventional combustion is the greater amount of heat and energy
released. The end product is gases and residual solids, which are reused
after condensation as liquid fuels. In this case, the same problems arise as
with conventional incineration. Purification of pyrolysis gas from acidic
substances requires the use of expensive equipment and auxiliary
materials: soda ash and caustic soda. At the exit, the exhaust contains
harmful substances.

The process of converting solid waste into liquid fuel is a financially
profitable project. The method includes the reaction of material with steam
and carbon oxide using sodium carbonate at a temperature of 250...400
°C and a pressure of 14...28 MPa. The end product of the process is
liquid fuel with a specific heat of combustion of 30 ... 32.5 MJ/kg . Other
methods for converting waste into liquid fuels are also known.

Plasma gasification. The plasma gasification method [12-14] is a
plasma waste treatment. Plasma formation involves one or more kinds of
gas: hydrogen, air, steam, oxygen, synthesis gas, any inert gas. A special
design of plasmatron is used to work with each kind of gas. For example,
in a synthesis gas installation, used for hydrocarbon processing, it is
unwise to use nitrogen, inert gas or air to form plasma. To get synthesis
gas for applications in the energy industry, most suitable for plasma
formations are nitrogen and air in small quantities. If the process of

gasification is used for the purpose of complete disposal of toxins in waste,
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the plasma-forming element will be gas, for example, water vapor,
preventing the formation of new harmful substances.

The main energy property of the gasification method is accumulation of
initial caloric content in carbon monoxide and hydrogen. The fuel retains
most of its calorific properties when transferred from solid state to gaseous
state.

The environmental benefit of the gasification method lies in the
processing complex organic substances with a harmful composition into
simple and purified from harmful microbial matter. Medium of carbon
monoxide and hydrogen eliminates the formation of nitrogen oxides and
dioxins. The main part of the plasma waste treatment installation is
plasmatron generating thermal air plasma with temperatures up to 5000 K
[15, 16]. Hot plasma splits completely any kind of waste into chemical
elements. An important distinguishing feature of plasma processing is high
intensity of the process of decomposition of substances [17]. The next
advantage of the method is the absence of toxic substances in the
composition of output product.

Plasma waste treatment technology, unlike other methods with the use
of an intensive gas—dynamic processing mode, have the following
advantages: reduction of the reactor volume up to § times, it is required
small area of the working room, a significant reduction in the amount of
exhaust gases, reaching a high temperature in the furnace up to 2000 K
and the high—quality melting of ash mass, prevention of poisonous
substances formation in the gas phase [17-19].

According to the results of the study and practical experiments [ 19, 20],

the method of plasma gasification is considered to be the safest for the
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environment and economically beneficial for processing of solid waste,
including biomedical waste, liquid waste, pharmaceutical production:
ftivazide, hydrochloride aminoketone, acetoacetic ester, amidopyrine, p—
nitroacetophenone, levomycetin, metacycline hydrochloride, diazolin,
aminocaproic acids, radiopaque preparations, chinosol, ephedrine, validol,
etamid, etc.[20].

To medicine waste applies not only residual part of drugs, but also the
following wastes: poisonous solutions, bottoms, activated carbon, filter
cloths, etc. In as a result of daily activities in hospitals, a considerable
amount of various waste is formed: dressings and food waste containing
hazardous microorganisms, waste of medicinal preparations containing
radioactive substances H, 14 C, 35 P, 60 Co , 90 SSr, 137 Cs . Total
volume of medical waste includes liquids up to 60%, gases up to 20%,
solids — 20 ... 30%.

Since there is no system for distributing garbage according to their type
and their separate storage and collection, all municipal and medical waste
mixed and have an indefinite composition. In developed countries, for
example, in Japan, Italy and some others [12, 13], according to the waste
disposal and recycling regulations, waste must be sorted according to their
composition. Such an all-purpose and promising option of this technology
is the use of electric arc plasma furnaces.

Use of electric arc plasma with mass average temperature about 5000
°C and above allows to decompose any organic and inorganic compounds
due to the intensification of the destruction process compared to other
methods [13]. Moreover, the destruction of complex compounds in plasma

extremely efficiently and without oxygen available. And this makes it

- 451 - 22023 g — Jo¥ adads



e =h gl daola el sl Adino

possible to successfully carry out pyrolysis reactions in plasma, which in a
number of cases has an advantage over incineration. Many studies have
shown that dioxins are formed at a combustion temperature below 1300
°C, and in a plasma furnace, the temperature higher (more than 1500 °C)
21 1.

MSW plasma gasification provides receiving high—calorie and
environmentally friendly synthesis gas (CO + H2). Ratio of H2 /CO in
synthesis gas can be controlled by the initial composition of the working
mixture (waste + oxidant) and temperature of the gasification process.
Received gas can be used as a high—calorific energy gas, initial reagent
for the synthesis of synthetic liquid fuels, as well as economical energy
carrier for the recent releases of electrical generators based on solid oxide
fuel cells [14].

Research Methods for MSW Plasma Gasification. There are various
theoretical and experimental methods for studying the plasma gasification
of MSW. In the work [22], the method of carbon gasification in fuel has

been analyzed according to the following equations:

2C + 02 = 2CO + 58.86, kcal/mol , (1)
C +H2 O = CO + H2 - 28.38, kcal/mol, (2)CO + H20 \w(003d
CO2 + H2 + 10.41, kcal/mol. (3)Equations (1) - (3) include 4

unknown values indicating the level of CO, CO2, H2, H20. To solve it, an
additional equation is used, denoting the conditions of the gasification
process — equation of equilibrium of phases at a given temperature:
K = {[COJ[H2 OJ}/{[H2 OJ[CO2 ]} .
(4)In equation (4): [CO], [H2 O], [H2 ] [CO2 ] — molar
(percentage) content of CO, H20, H2 , CO2 in synthesis gas, respectively.
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From which follows the following material balance equation for each
gasification element:
[C]=MC -2X1-X2,
5)[H2]1=MH2 + X2 + X3,
6)[02] = MO2 - X1,
7)[H2 O] = MH20 - X2 - X3,
8)[ CO2]=X3,
(9)[CO] = MC - X3, (10)where MC is the number of moles of
carbon in the waste processed in 1 hour, MH20, MH2 , MO2 -

(
(
(
(

corresponding number of moles of H2 O, H2 and O2 .
Bu the substitution method, using equations (5) - (10), the following
equations of interaction in the equilibrium state of carbon, water vapor and

oxygen, as well as all initial oxygen with hydrogen or carbon, are obtained:

[CO;] = X;,
(11)/coj = Mc - X,
(12)/H>] = My, =+ Mc = 2Mo> + X,
(13)
[H20] = Mmoo — Mo + 2Mp — X
(14)

Substituting (11) - (14) into (4), we get:
K = {[Mc - X3][Mmo — Mc + 2Mo — X[ }/{[X5] [Mz» + Mc — 2Moy— X5/},

(15)

I ——
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where K is equal to 1.656 for a mass—average temperature in the
reactor of 1000 °C,
K= 2.065 - 1100 °C, K = 2.506 - 1200 °C, K = 2.965 - 1300 °C
(reference data [15]). After solving equations (11) — (15), the theoretical
composition of the synthesis gas is established under the condition of

thermodynamic equilibrium in the gasifier:

[CO2] = [-b + {b° — 4(K - 1)C}**] / [2(K - )],

(16)[CO] =MC - [CO2],

(17)[Hz] = My, + Mc — 2MO2 — [Coy],

(18)[H20] = Mh20 — MC + 2Mo;z — [Coz],

(19)whereb = K(Mn2 — Mc — 2Mop) + Mu20 + 2Mo2, C = — (McMn2o —
M?C + 2McMoy).

Experimental studies of MSW plasma gasification has been carried out

in a specially designed facility (Fig. 1), the main elements of which are a
plasma reactor (Fig. 2) with a capacity of up to 30 kg/h and a high-

resource direct current plasmatron with a rated power of 70 kW [15].

To increase the service life of a high-resource plasmatron, the method of
plasma pyrolysis of hydrocarbon gases has been used, followed by the
deposition of condensed pyrolysis products on water-cooled copper
electrodes. According to the method, a propane-butane mixture is fed into
the arc discharge zone between the cathode and anode. As a result, carbon
vapors are formed in the cathode cavity and on the inner surface of the
anode.
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Figure 1 — Scheme of the experimental setup for MSW plasm gasification:
1 — arc plasmatron; 2 — pipe for supplying MSW briquettes; 3 — MSW
gasification zone; 4 — reactor; 5 — chamber for removing combustible gas
from reactor; 6 — cyclone combustion chamber; 7 — gas purification unit
with bag filter; 8 — control valve; 9 — exhaust system fan;
10 — exhaust system engine
Electron microscopy and Raman spectroscopy methods showed that it
consists of a composite nanostructured carbon material, including mainly
single-walled and multilayered carbon nanotubes and other carbon forms
with a certain number of copper atoms intercalated in the carbon matrix.
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Figure 2 — Plasma reactor scheme:
1 — electric arc plasmatron; 2 — pipe for supplying MSW briquettes;
3 — MSW briquettes; 4 — plasma torch

An experimental study of a plasmatron with increased action showed that
with a plasmatron power of 72.6 kW (I = 220 A, U = 330 V) the plasma
flow rate is 250 I/min and the propane-butane rate 1.8 I/min, the temperature
at the outlet of the plasmatron nozzle was 5500 K (Fig. 2). During lifetime
tests of the plasmatron for 1000 hours, erosion of copper electrodes was not
recorded, since the true functions electrodes were made with a regenerated
nanocarbon coating of copper electrodes [16].

Experimental setup (Fig. 1), except for reactor 4 and plasmatron 1,
includes a plasmatron power control system and systems for supplying gas
and water to the reactor and plasmatron and purification of spent gases 7.
The installation is equipped with a sampling system for gas and
condensation products of MSW gasification process for their analysis [17].

Plasma reactor (Fig. 2) was designed for MSW plasma gasification. The
reactor is a water-cooled box made of cubic stainless steel. It is lined with
refractory bricks 0.065 m thick. The size of the cube inner side is 0.45 m.

I ——
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The working volume of the reactor is 0.091 m3. Pipe 2 for supplying
briquetted MSW can be used to measure temperature inside the reactor
using an infrared pyrometer.

Pyrometer Ircon Ultrimax Plus UX10P is used for temperatures from 600
up to 3000 °C (873 ... 3273 K). The measurement error depends on the
temperature range and is +0.5% of the measured value for the range
temperatures up to 1500 °C (1773 K), = 1% for the range 1500 ... 2000 °C
(1773 ... 2273 K), and it increases to + 2% for the temperatures above 2000
°C (2273 K). The temperature resolution 1 °C. The device is equipped with a
COM port for connections to a computer, and the temperature maybe
controlled RS-232C protocol during the experiment and performs
measurements in the mode online. The device sampling interval is 0.5 s.

Figure 3 illustrates the process of plasma gasification of solid waste.
First, the plasmatron 4 is connected and the reactor 3 is heated until the
temperature of the lining inner walls reaches 1100 K. The temperature is
measured 0.2 m from the reactor inlet. Waste briquettes are fed into the
gasification sector 1 through the pipe 2, each of which weighs 0.4 kg.
Gasification of solid waste occurs in the air plasma torch 5 at the
temperature up to 1700 K. The resulting gas exits the furnace into the
cooling chamber 6. The condensed products are collected in the slagging
zone 10.
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Figure 3 — Installation technological scheme of for MSW plasma
processing:
1 — MSW gasification zone; 2 — sleeve for supplying briquetted MSW;
3 — reactor; 4 — plasmatron; 5 — plasma torch; 6 — waste gases cooling
system; 7 — bag filter; 8 — sampling system; 9 — gas outlet system; 10 — slag
formation zone

Combination of zones of heat release from the torch 5, MSW gasification
1 and slag formation 10 contributes to the intensification of MSW
processing. The cooled gaseous products enter the gas cleaning unit 7, after
which, using the sampling system 8, the gas is supplied to the gas analyzer.
The gas outlet system 9 provides a vacuum in the reactor up to 0.1 m water
column. It is known that for the complete decomposition of dioxins, it is
necessary to withstand gas for 2 s at a temperature of at least 1500 K,
provided thermal power of the plasma torch 5. As gasifying agent, plasma-
forming air was used with a flow rate 19.4kg/h.

The power of the plasmatron was 72 kW (240 A, 300 V). After warming
up reactor for 15 minutes through nozzle 2 (Figure 4.3) it was sequentially
loaded 20 solid waste briquettes with a total weight of 8 kg. Under exposure
to an air plasma torch, the average mass temperature in chamber reached
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1600 K, the organic part of MSW was gasified, and the inorganic part
melted and accumulated in the slag formation zone of the reactor.

The resulting synthesis gas through cooling and purification systems is
continuously removed from the installation. The molten mineral part of
MSW is removed from reactor after turning off the plasmatron and cooling
the reactor. Fig. 4 shows an operating reactor in the process of MSW air
plasma gasification.

Figure 4 — Picture of the plasmatron in action with the reactor lid up

Results of the study and their discussion

The method for determining residual carbon is presented in the works
[17, 18]. The share of carbon in the condensed products of MSW plasma
processing has been determined by the absorption weight method. When
determining the general carbon by absorption weight method, formed during
combustion carbon dioxide samples are absorbed by Ascarite (KOH or

I ——
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NaOH applied to asbestos). Absorption of carbon dioxide proceeds
according to the reaction:

CO2 + 2NaOH = Na,; CO;3 + H,0.

The resulting water is absorbed by the same absorbent that absorbs
carbon dioxide, or another absorbent specially introduced into apparatus (in
our case magnesium chloride (Mg (CIO4 ),) — Anhydrone).

The setup diagram is shown in Figure 5. After installing ceramic boat
into the furnace and connecting the absorption cartridge, oxygen from the
cylinder (9) is supplied through the reducer (7) and the fine adjustment
valve into the installation. Oxygen, prior to entering the heated quartz tube
(1), is being pre-dried from moisture and traces of carbon dioxide by means
of bubbling through 30% KOH solution (10) and then through the
absorption cuvette with concentrated sulfuric acid (H,SO,) (11). Dehydrated
oxygen passes next over the ceramic boat with the test sample and under the
action of high temperature (850 ... 950 °C) oxidizes the present in the
sample carbon to carbon dioxide.

&
’%
10 11

KOH H,SO,

H,S0,

0
9

Figure 5 — Scheme of the experimental installation for determining

carbon concentrations in condensed products:
1 — quartz tube; 2 — ceramic boat; 3 — electric furnace;
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4 - laboratory autotransformer; 5 — U-shaped tube with chromic
anhydride (C,O3) on glass; 6 — absorption cartridge with Ascarite and
Anhydride; 7 — valve; 8 — fine adjustment valve; 9 — gas cylinder;

10 — tube with 30% solution of caustic potassium; 11 — gas cleaning
tanks with concentrated H2 SO4; 12 — thermocouple; 13 - KSP-4
(compensation microvoltmeter)

After leaving the quartz tube, the combustion products enter a tube filled
with dry chromic anhydride (CrO3z) mixed with broken glass. Chromic
anhydride is necessary for the additional oxidation of traces of SO, to SOs,
which is dissolved in a gas cleaning tank filled with concentrated sulfuric
acid. The chromic anhydride tube also retains iron oxides carried away by
the oxygen flow from the furnace. The carbon dioxide dried in this way
enters the cartridge, which consists of two sections filled with Ascarite and
Anhydrone. At the outlet, the absorption cartridge is also isolated from the
atmosphere with the help of a gas cleaning tank filled with concentrated
sulfuric acid.

Samples are heated in a quartz tube using a silite furnace (6 silites, 3 Q
each), fed through a laboratory autotransformer. The current and applied
voltage of the furnace are recorded using an ammeter and a voltmeter
included in the power circuit. The temperature is measured by a chromel-
alumel thermocouple with a diameter of 100 um and directly touching the
surface of the quartz tube. Temperature registration is carried out by a
compensation microvoltmeter of KSP-4 brand, calibrated in degrees
Celsius.

Method for measuring the mass concentration of carbon in condensed
products of plasma-chemical cracking of hydrocarbon gas is as follows.
Sample of the analyzed material, depending on the content of carbon in the
sample, in the amount of 0.5 ... 2.0g measured on an analytical balance is
loaded into a ceramic boat for incineration. The boat installed in the middle
of quartz pipes located in the furnace.
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An absorption cartridge filled with Ascarite and Anhydrone, Mg(CIOy),
is then connected to the device. This cartridge is previously weighed on an
analytical balance to the 4™ digit of accuracy. Then oxygen is passed
through the system at a given rate and the furnace is turned on. After heating
the furnace with the boat to 850...950°C, the sample in the furnace is kept
for another 15-20 minutes. The furnace is then switched off, the absorption
cartridge disconnected from the installation, cooled down to room
temperature and weighed.

The cartridge gain corresponds to the amount of carbon dioxide absorbed
which is converted to carbon by the formula: C=A.27.27/,, where A is the
weight gain of the absorption cartridge, g; m is sample weight, g. The
concentration of carbon C is substituted into the formula (20) and the degree
of waste carbon XC conversion (gasification) is determined in the process of
its plasma-chemical processing.

Xe = [(C 1 - Cy) / Cz] - 100%,

where C; and C, are the initial and final concentrations of carbon,
respectively.

According to the results of experimental studies of MSW plasma
gasification, the operation modes of the plasma reactor have been
determined, the flue gases have been analysed, samples of condensed
products taken from the slagging zone of the reactor have been obtained,
and the residual carbon content in the slag has been determined. As a result
of gas analysis performed on gas chromatograph SRI 8610C, the following
gas composition has been obtained at the outlet of the gas purification
installation, in volume %: CO — 26.5; H2 — 44.6; N2 - 28.9.

The total concentration of synthesis gas has comprised 71.1%, which is
in good agreement with the data of thermodynamic calculation. The output
of synthesis gas according to the calculation at a temperature of 1600...1800

K is 82.4% (CO — 31.7%, H2 — 50.7%). Thus, the discrepancy between
I ——
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experiment and calculation in terms of the target product yield (synthesis
gas) does not exceed 16%.

As a result of X-ray phase analysis, the composition of the slag obtained
is as follows, wt. %: FesC — 60.2; CaSiO3 — 21; SiO2 — 13; Fe — 3. The
carbon content in the slag sample has been also determined by the
absorption-weight method, amounted to 2.8 wt. %, which corresponds to the
degree of MSW carbon gasification of 91.8%. The discrepancy between the
experimental and calculated value of the degree of carbon gasification is
8.2%.

No harmful impurities have been found in gaseous and condensed
products of MSW plasma gasification. The specific energy consumption for
MSW gasification in the plasma reactor, according to the results of
experiments, amounted to 45 kW[1[Jh/kg. In the calculation, the energy
consumption for MSW air-plasma gasification is 1.92 kW[I[1/kg. Such a
significant discrepancy between the calculated and experimental values of
the specific energy consumption for the process is explained by the fact that
in thermodynamic calculations the minimum possible energy consumption
in the isolated thermodynamic system is determined without taking into
account the exchange of heat and work with the environment.

In practice, both the plasma reactor itself and the plasmatron are
characterised by significant heat losses to the environment with cooling
water. Moreover, the experimental specific energy consumption takes into
account the energy consumption for reactor preheating before MSW
feeding. In the second and subsequent cycles of MSW processing, there will
be no additional costs for reactor preheating. In this case, the discrepancy
between the experimental and calculated values of specific energy
consumption for MSW plasma gasification will be much smaller.

Conclusions

The various technologies of MSW processing are considered and the
most promising technology of MSW plasma gasification is selected. The
research cycle of MSW plasma-air gasification performed on the
experimental installation confirmed the possibility of obtaining high-calorie
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synthesis gas, and from the mineral mass — neutral slag consisting mainly of
iron carbide, calcium monosilicate, silica and iron. According to the results
of experiments, the specific energy consumption for MSW gasification in
the plasma reactor comprised 4.5 kW [1h/kg.

The comparison of experimental results and calculations of MSW plasma
gasification showed satisfactory agreement. At the same time, no harmful
impurities have been detected in the gaseous and condensed products of the
process.

It is shown that during the time of MSW particles being kept in the
plasma reactor, (0.4...0.7s) at the outlet of the reactor, it is formed the high-
calorific synthesis gas with the heat of combustion about 3540 kcal/kg, and
from 1 kg of MSW, it is formed 1.16 kg of combustible gas at the plasma-
air gasification. At the plasma-vapour gasification, during the time of MSW
particles being kept in the plasma reactor (0.7...1.2 s), at the outlet of the
reactor, it is formed the high-calorie synthesis gas with a calorific value
about 5070 kcal/kg, and from 1 kg of MSW, it is formed 0.87 kg of pure
synthesis gas.

At the optimum temperature of 1600 K, the specific energy consumption
for MSW air gasification is 1.92 kcal/kg and for steam gasification is 2.44
kcal/kg.
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