éu,; Al aslall cu.|_|.dl

Sl afig vl clady) L
Gl A8y aBga Joa Ay 5l

O g ABhia (e ag
dadiall jibadl b slall) ciSlay &
2D il (andl) 48 a)addaly

AS Y ity <) Aidal Airenl) Ad gal) oL
Igigl) iUatl) A5 a)adsialy &) ged) 4

LeasS g gl 5

CHLEA) pladilady gl gaad) (10 (S \nY)



mailto:aaea@aaea.org.tn

o b gll sligl o g Bal 5 pigS dlend dpodle] Lol B p55  dopodily 8,300 8 455
dsalesd) LgSlolasionl g g9 i) oLl p gl ¥ oo Lilideo
Ay, 1 B Ly yad) Bl eyl

peid g (Lo 0955 LS slanly 1435 1 loglally LSV Y1 o
b yons JI %L‘Z‘ﬁbﬁ"q cwji iele g ¢y Bj.ﬁ.'t.” ol ‘; 959 b Jlarin b T

Cobol Bl olyie o Tualilly 3,00 8,5 yuy>5 Gusdy JI 4295 bl ydly eVl

g5 1003 ol a3l > 8,503 2gd T oy, 1 DU Lyl gl 1 Sl 0l g
71.808.450 : .sWi-71.808.400 : gl
aaea@aaea.org.tn & aaea_org@yaho0.com : g &SIyl ol gl

WWW.aaea.org.tn : g, sty <3l


mailto:aaea@aaea.org.tn

w‘j Jj‘

oy oy b
i o gy U g 1 Kol o
2024 Ll (ald a3e - O gl (uald) Alaal)

s Ll

Sael> pllo o 1 o gy

D o9l

oloydy A o g



Gl giaall Jsaa

Aalall

20

35

56

67

gsasal)
Shlad) oy aphll elesy) Llall old %
Ot ASHE ddge Jen Ap Gliel duelady)
bl Gl 3 =52 Y1 Jacg dalaie (e syl
deidl pladl 8 Hall CDlag Bass ani *

2 = 0 el el dub dladiuls degial

SeV) ol KU dadal diieall Adsal) oludd) Aulyy K
Lol iUl das aladaal dojeell doldl 8

.............. E.Ji).«ﬂ\ L)A;J]\J.\Q . —;QA..'\S}J.\.%@J!B

Gl alasials Jilsad) (o elady) Gashll Al




35l ) ey Ailia (0 (005 A2 ige o Ao i) dpe et ) LA iy aaal) ol Bl ks

FUIENY ptdi g bl LY bladd) uld
O 4S 4l a8 g0 J gy 5 il dyeladYl
59y Y b g o (30 2 9251 5 g3

Abstract

The radionuclide concentrations of Radium (??°Ra), Uranium (*%U),
Thorium (?%2Th), and Potassium (*°K) were measured for 24 surface soil
samples using a high-purity germanium (HPGe) detector, in order to
calculate the concentration of natural radioactivity, and determine the
radiation background of the study area. Samples were collected from the
central Jordan around the site of the Jordan uranium mining company
(JUMCO) and in the residential areas close to it (Sawaqga, Al-Damkhi
village, and Qatrana City). The area contains various mining activities. This
study is considered a basic study of the area as it is expected to increase
mining activity in the area. As uranium mines and expansion of phosphate
mines and cement mining in neighboring areas. The natural radioactivity
concentrations for 2%Ra, 23U 2%2Th, and “°K ranged (from 31.6 to 352.8),
(from 22.8 to 249.5), (from 11.1 to 23.6), (from 151 to 456.7) (Bg/kg) and it
is average value are (89.5, 66.4, 19.7, 287.7) (Bq/kg), respectively. The
results showed that the average radioactivity concentration values for the
isotopes 22Th and “°K were less than the global average concentration of
these isotopes (45, 420) (Bq/kg), respectively. As for the average
concentration of radioactivity for 22Ra and 23U, it was higher than the
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global average concentration (32, 33) (Bg/kg), respectively, as stated in the
report of the United Nations Scientific Committee on the Effects of Atomic
Radiation (UNSCEAR 2000). The values of the radium equivalent
concentration (Raeq) ranged from (81.8 to 401.75) (Bg/kg). The average
values were (140) (Bg/kg), which is less than the internationally
recommended limit of (370) (Bg/kg), and to measure Radiation risk to the
public as a result of exposure to 2?°Ra, 23U, 2%2Th, and “°K in the studied
samples. The air absorbed dose rate (DR), the annual effective dose
equivalent (AEDE), and the internal (Hin) and external (Hex) radiation
hazard index were calculated and their average values are less than
internationally permissible limits.
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Abstract

The non-destructive examination of materials is essential in the life
cycle of any nuclear facility. This research presents a new approach to
assessing the quality of welding joints, with a specific focus on studying the
capsules of the *2Ir radioactive source. The results obtained from the study
of a stainless- steel sample indicatethat the distribution of the electro-
physical signal on the base material differs from the distribution on the weld
joint, suggesting the sensitivity of the method used in distinguishing
between the weld joint and the base material of the sample. It also shows
that the distribution of the electro-physical signal for the sample with low
welding quality is higher compared to the sample with relatively good
welding. According to the results of the silver-welded copper sample, an
increase in stress on the weld joint led to an increase in the distribution of
the electro-physical signal. Finally, it was observed that the distribution of
the electro-physical signal in high-quality welding samples is somewhat
consistent, despite the different types of welding materials. In conclusion,
the method used is effective and opens up new prospects for its use in
assessing the quality of welding joints in a variety of peaceful applications
in the nuclear energy sector.
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Abstract

Chemical and environmental isotopes have been used for studying the
Upper Cretaceous aquifer systems in the Syrian Desert. The results indicate
that the salinity of groundwater (0.18 to 7 g/l) reveals the dissolution of
evaporate rocks is the main factor of high salinity especially in the Sabkhet
Almooh depression. Groundwater from the Upper Cretaceous Aquifer
(UCA) is classified into two main water types: Ca-Mg-SO4/Cl and Na-Cl
along the flow path. The salinity and its space distribution are basically
related to the pattern of groundwater movement and the tectonic conditions
in the UCA. The ¢°H and 6'®0 values range from —54.2%o to —31.6%o and
from —8.8%0 to —5.10%0, respectively. The isotopically depleted
groundwater occurs in the deeper part ravel may be the stratification of
groundwater in the deep aquifer. Deep groundwater shows a wide range of
14C ages due to the complex conditions of mixing without isolation from
modern groundwater in several places. The corrected ages of groundwater
are less than 10 thousand years in Al-garyaten and Palmyra Mt. However,
the corrected age of groundwater in the remaining area range between 10 to
25 thousand years indicate late Pleistocene recharge period.

35



2024 Al A sl — 36 Alsall — Lailly 5,30 5,

dos i
Al A3l alaadl aalS disead) dadgal) sbiall duyyy Cundll oy i

Al Hlgall & Jealal) Saall lgasd dale 85y s HLd aa ol dijsun B
dalsall e 8yl Al clalga) o Ljsud) (alsal) aaes & dslidl
Glaloayly Hhoadl SIS gally daliadl clypaally dadjally el 4000
Aaall dsall obial) Caups Jon lidia agd JiSialy o) dia Lolall Balyidl)
anls Sl jsiall b saslsilly SE el sl Ly aealy Ay Ljpur b
Baally o Qligsm Olasiw ) LV wtnSl je o ZiSally dzadal
L) s ddle dASdyne helpa can salsally (Yl olnaYb
Ghball ST (e zaall A3 magn e . AeY) Ldgal) il pa (Sl s
(Aw [ e 150 oo o) SUaY) Joha 38 Caw dujgud) haall 8 lilia
G alaanay) ) dila) ((w/ae 3000-2000) ddladl jasl <Y aeag
Vi KU Apanl) A5l ARl e sl Jenll S5 Aol sbaall 35l
et delia 8 ) gaill (o Cun il o)) sladd) jrae I
Linll oball Wlse o aleal) Bl M dgpall deh apasiy Slaasdll
Sslas lsall o3¢l dailpuY) LaaY) egumi Aaball dilaie & 83gaal
Gloadll (o 2aall aw dplailly ddlueSonll Gyhall (Sad diadll Silg 2l
Cigy uill jaliae sty cdaslall (S8 Wl Jon g5y aniiy dadjeal)
Go waedl eha) 5 ol Dliia) dalsialy desdll Lalid) Cigllly Ay
Gl il Ljoedl A8l alal] e maall & dplailly AdbiasSl il
pi e obaall o3 o ) bl bl L e iyl Bdgall oliall 3l5e
o3 o iy Lea 14=(50SN Aimidia o po (3815 Spficedl) Uaill odiiiee
Ayl At ALl Z3saill jady JAad 435 Ses s2aaie e ol
Lo ll 20 10 Ji o 38 dseall Lidgall Al Aoyl 3l o) J)
6 ox sl b o B dugicd) Hhall A3 Jawsia OIS Cus (Y1 U8
dgead) Slabll 4 4l deasl) 2 Lo ) dglie ) sda Aighe ilay

36



a3 ls Aiad) Ll A pasiols Apsed ALl 3 oY) (lip) S il isar) R gal bl

128 Cangy Jass¥) Gyall didaiag Lindl Jledi shaa b sl gl Lol jaall
Ljsuadl dalll & dRpeall A5l ARkl Jon diegill dpaall Gread ) Gl
oaibadll 2 ) cbeSy)ngely Al il dah alaca) sl e
ol clgrbaads Lalall Algeall (< T ¢ Jalall 13g] Alay yauglly Ayl
ol Al 4 aaas ) sl LA denly Ldsal) obudl el
dal e dyge b danll ddsall olall alias B ugkiy daal e gumgall

el il dsatil) daad

daul yall ddlaiy
(34°.00'-34°.30') G s o ¢ Ay Tausy (8 Ayl Zilaia o
s Gags e sl gl Lecaidly ¢ (38°.00'-38°.30") Jsb i
zobi o (LdSA) (zsad Adawy Augial) Ljesl) Aalall el JS&)
ol mhe e @lhe 2 1500 5 900 on W dball shlidl cleld))
¢ lie dahiall e zgall ddaw B 2 370 ) 600 o L ddend) 3haliall
& ae 150 0w @hal Jshgll luasl alal) Jaeall ol Cua ()8 Gl
(e ASh 2gaer dahiall i Wi ae 3000 (gaUall Adll ady i ddass
Gdgall Al Jelsall Cabiadd Fos 3,3a 1)y S of oS illy el
et Jus o b s b aahsall cliaball CadSm LAl dikie S
Cigin ol i Gl e BEE dnang Afagled pdaa e Cillig dusial)
Jladl & Al dahaie b doalu Sl cladll cadsn L [1] Gyl Jlede e
Ollasiad) yae (o (Faaghall lSll jaall jsaa e ddlgally dugiadl 4 yexil
O g bl dilaie Bydy e (A Gemslld) sia CREST L byl
Oe Bgaa hlie (& dimenll Cligw)ll (REST . odS pas Al jsha
Gladag ) Jiad) pussall (b dde) LnlS Claiags (e g dudal) dakie

37



2024 Al A sl — 36 Alsall — Lailly 5,30 5,

Gledagll RIS L Guusild) (& daas Glalex] ae il d0)ymeslassS
Juall Galgag ciliapiiall & Auhll dhie e 5 Slalue e Zely)
daally Ayl cilally cilbiallly dabad) c¥sEiall (e il Joaadl (ilas
aiadad) 4l Sl Cileagil) (go Audpall Aiaie b Lot Adsall Agld) ALl
@ g Aoy ddle Glubu) ae Glig)silly Glilesiad) e (e diRdll
Jsb o mhaadl o iy Al dadal) oda (e (golall sl L Aulaud) ALuaY)
On eebad) gal) Gl el aay (1 SN ) dugiadl dujesll e Lol Al
Dy Jlardl e GE3sE e itk (g e ay ddagrcadl) A8kl dpball o3
JC8 e b Ll Lol Bals clecagil) dls (€85 Gum Gl — gl
ASlecarg daglall djalall dapall Cpagllll sy Cpasalllly plisiad) Glecags
LA Gigially 3Hal slasl 0 250 (e S

slaall A asli KU Jalad Zaseal) Zslall Zaadall o iag jull Adasjall jelas
0 ol B Jad) gas ol usial n plasal slaly Bl el
Bid lly sl B olails daall e (glagl AEiAa) RN Aad) 3ok
e L oa Ldsall olall Lhas 0 Adgall eluall alai JolSI Cipn dibic
Oo DA Jledlly Jaill ) Lugiad) dopesll ol S daiiyal) ol
& hall Jshell Jaugll Jarddl (10 %15 2 el cinaa Jlly #gall das
daalig Aenl) Lo pell G5l ae aalalls Bp00¥1 (e oyl (ya ol Adaiall Gl
daasall Cnger Adl) Aleall Gilles ity Ailpaall dia (0 aginll )
66 =+ s Jaly Bl glys lllia of Al dikaie b Gaeall Jalall  alsl)
R ol (e sasenll mEN e Al [ Pana 22 L@l lilae diw fas
oY) i KU il o peil) RS

38



a3 ls Aiad) Ll A pasiols Apsed ALl 3 oY) (lip) S il isar) R gal bl

daladasill ilshally glaic¥l

el L0l) Aalall il Lidsal) oLl LT e die 32 plie) &
chu 0ol 2 1100 ) & 120 on L zolm Gleel oY) oalu U
idlaslly 4Ll Cinag ) 2010 ple e Ul Ol $es Pla )Y
Lslally AilyeSl LBUN ¢ dagasd) day ¢ Blall : Laaia Llia gl 5 A
& U5l (ggume ) I ol (el 3. (HCO;37) clipn Sl dlies 3SH)
A2 5 Al Gl el RS U8 e ARpall Gyl asiuls due 17
ealiall A8l Sll Jllaal elal da) e (HPLC) Ablall Laljelgigag SI) syl
ek .CIT, SO,%, NO;y, Ca®, Mg?, Na', K" (e duwsyll adlesl)
S .25% glam Y cligyall o) Al il A8 oLl Ghaell las
Pl Al clial) e Gung el CeaeSU @il (grinall (il
18- eSO dually CO, e pe Cjlsill b e ¢ ALK Calidae Slea
180/1°0 anlall lail) ) Al . agupiiaall Aaeailly Hy 5le ae (gpudaill Jalallg
— L ) V-SMOW pe djlie ill o 6328 8 2 lie uaill & 2H/'H
880, §H  Ual e clulidll dayn 283 L (Laall olaad Ladausgll Zojliasall el
& 13-l (glaill (gginall uld 5. gl e +1.0%0 «£0.2%0 o
§ 2 lgie uaill g ABSH Gilblas aladiul (g (geunme I SN (Jaial)
Glhaeal didacsll bl dedll — L) V-PDB  ae dijlae call (10 gjaS
bl dayn b AEY me LipsallS Jled (e o3alall (g0 o Sl jeia
Bang ) TU aginfill ang lgie yuaill &8 agipl) m80 . (£0.1%0 ) Jod
ol 283 aa (cpngrae 53 10" Jal e PH (e saals 83 Jalas agi )
ol 5 14 08l &5 .20 e ShasY £0.3 TU 350 ) desd
OBl 3 e adiad d8al) Ay (PMC) daaall GanSll dugial) Al Lgie
kel Jallall J8S oha) 5 gt Aiiall dueledl) Lladlly 2al) () el
ysadl 53 d8kl) A julie 3 A yildadlly

39



2024 Gl B 23l — 36 sl - Lanilly 5,30 5y

35,

007 !
34

30°

34\

007

Legend
~ IsoLine Of Ground Water|
70
33 == v wm Mean Fults
30° o 02 20 __dkM - Cretaceous Ouicrop

| I | 1
3700° 37'30° 3800° 38'30° 39'00°

mi200

g..u.nl:\yﬂ\ GRS pudgal (yu d)al) ddlaial dusglgang da Z.Lya (a) :1Jsdd
(b) o Al dikaia ¢ L) aBlsag (o gl GBsd Jia) dudgall obiall cuiliag
1] couss Jona Byl Al cuginmlads aslyss e

40



a3 ls Aiad) Ll A pasiols Apsed ALl 3 oY) (lip) S il isar) R gal bl

dmﬂl-lo"g a.ﬂ.l.n"

0.18 (o (TDS) dsall oluall dngle =g jm sdsdgal) slual) slaas —1
Bl aae m -54.5°C M 21.9 Gu Bbs dnp ¢ Jfg T e B L
oe gl ) (hal) ol sl perall DS (e Al libpad) )
Ayl Slewsdl) aalie b Aaliy SIS0 Lladl dlasdly Agad) 5l
Lamada ol o (s Lae 7.5 Jagiar 8.1 (A 6.9 (e PH ad ~gl5n
) b ahels o B jabial) 505 Lalaud e OGE Al ) s
sbidl Cus Pal 28 (ge i cliiul) il Gliaddl (e Gle gana D 2258
< (Ca-Mg-SO4/Cl) dslils dragiaine Ll slie (1) (Laga — Lslisn Sy
Auyeill dujal) dugiatly A8yl Aalledd) LYY o dadlgl) Ldgal) slaall L
dasldlly cliall s ¢ %20 dusiss (Pal 2,3 29,30,31,32) Zugial
PO & %47 diwing (Na—Cl) gl —agga sl (2) cd/tl e J8
oaall chadiall Plas) Sen @lls zoall dans dihaie o QAL S5l
%33 dawiy (Na—Mg-Ca/Cl) (e senall G Lo ddalida slie (3) ccullells
daall aal Glsdll dagumia ol AaBlgl)l Al dahie LT alaea 8
(2 .05 Bhal sially eal) dilsaay

o Lo 3 IS8 B8l TDS ddaal SIS gl (b cle IS
Clilay 8 5855 daglall dmidie sball of Cus cAibgal) sball Cuulie ddaia
bolud Giag Addsall sl 30 jlae s zaall daw olasly dlagiy Ayl
Aadpall dalaial L gall slall dasle 50L3  pald A A0S e ggual
((lis¥ly lisslSll ) jabial) Cabise 31l dudadll ClBlall dulp &
TDS 4 ghal) e sl

41



2024 Al A sl — 36 Alsall — Lailly 5,30 5,

Hydrochemical faices

1: Ca-Mg-So4 I C!
2: Na-Mg-So4 ICIH(Mixing)

3: Na-Cf
s &
a 2 §A
’ AA AA
\ &

GABle agar paliall Calina 3805 82l Aol dsglall lé ale S

A 0.68 o zsh (1) (3 -J<al ) dlle aliy] Jalas wlly dunge dikad
e %81 5 %88 Ui lly ) Mg, Na,Ca,Cl,SO, yualiall (e (I 0.98
G opald yualiall ol o e sy (s e @l lssll) Jass
psaalislly (pe JSV Lali)Y) COlalen (aldD Gaa (A sl oliall dasle B0
daalue (Jiny 135 daslall 2L) ae HCO; 8Ll dailly dls vy iyl
Ayl dakie & oY) oS Jalad Ldsal) sladd) dagle 33L& dieca
Oaliiall 2l ) (4@ L JSA ) amaseally 2olSl 5815 G e AR s
Ll pags Cua jaadl gl e lagd) S5 1y L (ppainll DS 3S5
(r*=0.96) Je Lls)) dalen an cullgl Plas) oy sy 1:1 Lall e

42



oSy yuglly Adal) U A o133l dyygad) Gl (3 Ao iyl Al Asaall dugal) slaall A

il U8 e Bagasall asageal) 2)0lS A3 Blai] lides 3505 in Les
Wy obuall dialall jeanall 4 438) Gk K6 e edn ally cullel
oaleaY saaall anl clile dhadly guiad) e cedle se DA cilSas

400

300

Mg (mg)
8

0 2000 4000 5000 8000 0 2000 4000 6000 8000 0 2000 4000 6000 8000

TDS (mgl) TDS (mgiL) TOS (mgil)
3000 &00
Pal 24 o
2500
R=0396 el )
- 2000 3 am @
B E o0
E 1500 s 300
S 4000 { 8% 2 2w
500 A 100 % Bl 24
0 0 i 0 T T T
0 2000 4000 6000 800D 0 000 4000 OO0 B0OD 0 2000 4000 6000 8000
TDS {mgiL} TDS (mgiL) TDS [mg/l}

.okl dagls g Na, Ca, Mg, Cl, SO, HCO;3 (e JS sl didle :3 <l

Lo Bygemne o ) dagle J8Y1 sliall 3 o s Na/Cl gl doctl

G el sbadl il IS .(4b. SN ) dasle e olll 1 5 0.8 o
alledh Plas) 2S5 (sdlly sl e duji Dlsall dowsl) Lgd (585 maall das
S5 ze 3L Mg¥/CIT 5 Ca*/Cl7 (e (XU Adgall ducall alal) slanyl
35 ae NafCl 1 adsall dacill Bilay dsdsal) obiall il dal (e 25180
538 LAaslall 2Ly ae Adgall ol sda (dlin Cus (4 LJSEN) 20
Gld olall 8 dasllll jaan o) Glo S SlaSsnd) 23l aex il

43



2024 Al A sl — 36 Alsall — Lailly 5,30 5,

S AS el Gllee Jie @l ge Al (Jfdse e CI<5 ) 500l
Gld bl AdbaSon el cps (B L[13] (sldly Al n W deld
@3y Cation/Cl &dsall dawdl) & diils lyis (Jfdse e CI7 >5) 58050
ehy sl Jalad) s i) Hsanal P o) Lo ol Guilad ae anaay
«CuadlSll e JST e LEY) D8 Gl 5 L [13]40dsa]) sbaall dallall dsslall o3a
ady g Ldgall sl cilie A cullglly Cupsgs¥) cuall cCuaslall
M g Ldy) R a8 ol Bl (5 L JSall) ) sdgdl Jlesl CuSH
daadia 398 ) dradia & dadgal) sliddl Clie alare 8 Cueglally Cuddll)
o) el 8 dalig JLY) Gl ey 8 Digl iy Sllee Jeand Layg
DY) sda e AV gall Wi« (Pal 32 L Pal 28 () duhall dahic g
il Aule g6 g (SI = 0) Wl s e g gy 8 B o
G sda Plas) i S5 cullglly Gl o S glad) bA disndl
oaily Gy Adle wd els culled) glad) GiE o e a2l Lo paadll
bl as (S (e (A panll

o naY) Al Al e cams iUl bl <A U0 alual 2
Labgall Slaakall Caline cp 3aSaalinn g saugl) ldlal) (L2l jaleae aaad Cun
3a3 sae o Al L€ Adsal) sbadd) Sleel aad ga Gl IS e a8V
Al oleal) dalay ddatiyal) Bpealeall L33l G Lo Gaailly Gaasdl Jalall 13a
s dsnge 98 Lee Bylie dpalia Cigph B s A Aadl) Ayl

44



LSy suglly Al Ul A a5l Lysedl old) 8 oY) clin) I ARkl Ainanll Adsall oluall Ay

a 35 b 4
30 { R*=0.96
251 11line ¢ %‘370
Z 20 =
E g, |
o 15 1 E |
o | =—— Halite dissolution
=10 ] E,'ﬁo"w'g * . .
=2 Py -
5 |
0 T T T T T T 0 T . . . .
0 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35
CI” {meqil} CI" (mmolil)
c 16 d 1.6
[
= = -
Z1.2 =] 1
g g 12
= * = *
So.s E -
S 0. S ]
H - E”
o - S % .
= * Yoo Q
0.4 - * S 0.4 o
S had e N * . = st s, o .o
0.0 ¢4 % L 3 * hd 0.0 hd
0 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35
CI" {(mmo/1) CI” (mmol/l}

B 038D Sl il dalgall cudl) dBe g 218l 2a pgaageall S AR 14 YA
Adgal) ) poa ABMalls iyl St Augal) Aial) jaal) Jadd) Jian L Ailal) Cilisd)
Al | sduall Py cllee jas Gua alial) Calidal

2 3
2: r

=] 4 3 Ak
F A s 1 -
@ A = | 4 2 A

0 o '

B | “ A
“1 T T T . — . -1 — — T
10

20 30
Ca®+Mg+HCO,; (megl)

15 o

V] -4 Y
i . F Y
& * 51 =
] ek nys
g 3 E -6
K5 /ﬁ w _lf
m_z_ ‘
& '7""
a ¥
-3 . . B LA S B e e e S |
(4] 10 20 30 ] 30 60 20 120 150

Ca**+ 50, (meqg/l)

Na*+Cl-imeq/l)

lial) (B Cullgly Gl (Cuaglal) (S oo IS g L) IR G Lo ABDMaY :JSa)

sl

45



2024 Al A sl — 36 Alsall — Lailly 5,30 5,

daaiill yasnoy dadsall alsoll g332H 55180 dite
~ 55.10 %05 —8.82 ( 8°H 5880 J<l anll jilaill o8 -y
:20.3%0 A 9 o aguall B daj ad ae o gl e -31.6 %o 54.24
& ad Al Lngdll Ll cluldll P e Jaall Johgll bd aa)y

- -

A e Clie EDE DA (e 2003-2000 85l ey seni iass
Wle ahelay 6 I jekay Auhll dalaie & apinpll e (giat dalas
AV ol €l Jalal Al d5dall Ldgall olall cilie 360 32H 5 5180
el Johgll bad daanje pe bl ddhie (G (Olisys glilasie )
(8°H = 8) aaadll allad) Jshgll Ly ( §°H = 8 §'°0 +16) (LMWL)
5 8%H e IS dials iy Asenll Akl Akl Bl alaee ani .5'80 +10
o bl Jhlell Laigl adll pay Zaal) Adaall cld HLY) ae 4)lae 8150
(8°H = = Lulihs dlases (87H = —15.8 §'°0 = ~4.0%0 ) o5 dlass
S L) Al Ul g b asaall 1 iy .32.1 880 = —6.1%0)
a3 ) A Laliasall gyl A Clias 333 e ) ddle clelin] (e 408
Sl clgiae Jaugie dliay (Wl 25ase 58 lae Bplia gyl b
Lo 2158 ol @l ol Ul olse (8 el ao Asen) Adoall olall (8 5yfindl)
asall Lo & ClDEAY) s cadlgdl 3 .8'%0 3 dually %03 Y 1.8 o
& @l ddsall dnbll e bgriadl je addll O] Désadl el lacl
adll O s B¢ ~16%0 sy daj dalae ks Al dually ddledd)
BaS lacl Aadlgially dugiall sLd¥ly moal) d3an & A0kl 228 (s Jagiiadl
- ~10%0 asiyiiss Jajd aa Byficaal) yiUaill 5Mailas il
Bulias B Jily dughy ST dadlie Cag e clias 38 23l o6 s
le Jseanl) 5 Al il po dablgia Sl sdag Adlad) sailadl Cagylall e
[Pal  Agjal JWY) (an L35 O cpass (aldiey Qs (s
asi il dgag Iy Uilyg Fpaall Ll dasipe Dl Ladlially 19,20,24]

46



oSy yuglly Adal) U A o133l dyygad) Gl (3 Ao iyl Al Asaall dugal) slaall A

N2 Omdaglas SUaeY) olie 8 Uil dgnge 58 Lo Jalad 55 leal
Adgall oliall dudaall dadaid) sbadl o i clblee ) e My Jfg T
Lee 18— (pan€s¥ly HolCll ad (e Lyh Ao 2529 a2 70K miay
Cun dbsall oball dasle Baly (8 anladl poall by ¥ Al o (Ao
o (gl agng pae e KI5 (8 A diseal) Al ARl e gl
sbiall Sl jeall dadin o 3 38 dnglall Liie o)) ey 135 (gilaill (gginadl)
Aalud) Cluhall IS 3 Loy olilaa Lo 13 il adiall eaal Phasly dadsall
e 423b ol Al Lalall Agenl) O o 2515 dygen (B Aiseall oladl o
2 Jalal cillaed Giloa) Aldal) Al clge Citidd DAl clde
Adledll ad 3 mleiYly sl 5805 Al G o) delal) 138 (gl o
Aadall Ll alies b Aaslell Adle g po Aialfially 14050 S0 Lo lasy!
s o) i) ) agieg obaall € slaed dugina dais JSds disenll Ll

Apge oladl 8 gl Auda ) Bydl) 8 5 38 oLl o3

dadall dlaoll jloci yaadtig 14- o1 y4ally o guatieysll

sdll dplaall jex Aasal HUasYl sbe b 8ye 16 agiall (Wi
o) daai Ay e 0 6.6TU 5.7 o e s alls 2003-2000
Aabdl dilaie b Adle due 12 3 apipll 5805 < i 5.8TU
JiOH sl ) asmpll e giad Y ol el ol of L)
On L Adldl sl bl edgd NI ) deng e i (0.3TU
Gl b Jo¥) s Cus (Pal 15, Pal 18) cpyd) i lewlid 5 4TU 5 0.4
8 Gas (e dugiall ohal) 0SB Al dugall denl cliiss
(1 J<al Laay)

47



2024 Al A sl — 36 Alsall — Lailly 5,30 5,

-10 1 LMWL & ML

5H (% V-SMOW)
1
(4]
o

S0 4 Desp GW fromCr agquifer 2010
- T A& Shallow GW [ACSAD 1982)
B  Annusl mesn of precipitation st JarabE 2000/02
# Annual mesn of precipitstion st Palmyra 2000032
-60 v T v T v
e -8 -7 -6 5 -4 -3 -2

S0 (% V-SMOW)

olaag Audsal) oball i B agasally 18- cpamsSe¥) 55 ¢ La ABa) 16 (Sl
callally Aaall Johgll i Uady)

4
_ 0 A
g Pal,
= a r%m
9P A F’aluA
= A Pal
a2 e y Sy Y A -------- A
o tia AT A£a |
o A
® :t A4 A 4 a :
w o 1A A AR S A !
-10 T T T T T
0 200 400 600 800 1000 1200

Cl(mg/L)
Al lial) A 18- CpansSgBU (iU (Sinally auyslsl 55 c La A8 17 (Sl

48



a3 ls Aiad) Ll A pasiols Apsed ALl 3 oY) (lip) S il isar) R gal bl

Go A3 ) abd) mal e slow das Al dealue 3gng S (53
55 dagall Lplaall Caalsall ol GLasll dansall (Gladll e sladl) il
J e Aadidd) LT G Ao Sl lulidl) gal dga e LAdgall sladll
dondacd) sbaall dadlise ) Liad 2523 40TU - 1) 30 0 e )55 g sl
daitiyall ail) 238 fin 39mg a2e Ol ¢lidlad LS dan £3any dadgall oluall ) b
Aalall ble 30 Jlae e agi il Lebedy) leY) ) age W

83 C %o PDB ulaill 555 14— 050)SU Loe ety Adladl) uld 5
2l (a2 1100 ) 200 on sane llel) i 17 & DIC i
o 2 e 79.5 % PDB ) —4.5%0 (e sl 13 —0e)SUl A yillasl)
adll o3 .1.2% pmc J) 22.6 ( 14-0sS e lady) dladl) jailin
law 1.1 pmC % ) 28.6 (w "C camids) ¢un dale cululidl dfile
Lgunaly Lopalall Hlee¥) caliss . =3.6%0 N —11.2 oe PC 1 35 alyj)
A Ao ledY) Adled) o Gape sVl eledY) el Gl ) Talin)
Oe Ales Hlae¥) cpe 3G Al dasad) Al ge (100% pMC (gl
saal) lue Jsh o duyilas Jals cibilee 5l AfliaSun S olgn Cilidandl
o) zigar aladia) @ 14-0eC ddlad e abiad) ikl el Ldsal)
s zisal) 13g Bdsall obll leel mamai daf (e duhall 228 3 PC
Al o8 on el BLoY) o Ll da) giuee e Ypu o Sy
sbal Aol Holall dlee P 13— (a0 Sl aidy 145Kl iela)
aill Lo @bl Gl pladiad e L)l sda Tae ask sl ohad)
sl Bl s @lulds Jof ki€ TDIC & “C 5PC 1 dukd)
J Aalad) iy AT alaiS

49



2024 Al A sl — 36 Alsall — Lailly 5,30 5,

-~ 13 -~ 13
'lj' _ o C nrIc o C carb
fj‘ ’ C gch - fj‘ - C cerly

o Alid) el O Creet Aggal) sludl il Zliad 2l & Core p
S gl salally dag ¥ Coart (il Uil U Lelpumy e 3530 (3labie
DkieY) e b z3sall sda L (Cudd) Anls S il (0 %
2 e Sl e 3 Jaany mgitall pUail) 4 L Aalaally dsgidall L5l AalatY)
& Basasall @l ae MC SPC a8 il ¥ by L) L asasall CO,
o o Dlel Aladll & sl dale 8 calid) plaill L geall <D
S ai A plad) dalally @il S Plas] ddee e da3lll anall daals
SV Ll &5a) Juass LTDIC ) MC-free clisSll e a3l dilia)
dadgiall LYl 2llé ((9%0) s> HCO5 Y CO, Joai elil PC i e
~13%0 L& N TDIC & Jeany —23%0 Y (golew L50) CO, 3 §°C
1385 0.67 5 0.27 oo oS Lgwnall G monaill 0 (6 asle 2y .[14]
CodllSl Plai] (e Fidia dbgall sball 8 TDIC (e %70 S 30 o) i
sl pana Alalae o (1) Adlaad) (e Q af plasin) @ L AdLY dadall 8

b LS Ldgall ol

Yo

BT 2 276 xIn( - DC
q.ay, Cppe

50



ey Haglly l) Ul Ads dadtials Lol Al 3 oY)l K1) daudal Adsanll dadgal) slaall Al

Ag = 60% ) z3all z3sa3 (385 danuadll Ligall sl lacl ADe o
Ap =) dasadl y Lisall oludl el o (PMC, §"Crogn=—13.4%o

Cun e Bulaie Al Glegana A 2929 ) ( 8.Ja ) (100% pmC
Ofiilly dopenill (3hlia (& Ldgal) oball U1 (1) tdedn Ally slee¥) 53l
55 e Cus Aies dpale Ages g @50 V) Jd die YT 10 250ay
el b a eheall Wlgea dilaia LT . Jfide 300 Y 30 (e slSI eaic
pe A ) 16 ) 12 o b dasad) byjleels duhall dahie e cigiall
Ugaally il clieY) . Jfade 2700 N 500 on Lo sl e ddle 315
dai Alls Dangall (Glaall e dadane 43000 Wal 4l (alyd) ) Lagd daaldl)
Slee¥) el Y elly oKy canall Uil dally A0 8 i) #3LY)
Glag ) dis Gl ) ) dahisey mgall Adaw LT dadug (3) 5 .50
On Lo 18- eS8 Loy JSY) €Il aas Wilh (dasd) et gl
25 N 14 G zlosm danas Lisa shue sleel Gilms (-7.8 10-8.8%0 )
A e Samd . Jfile 1000 300 o Lo pslSH 381555 (V) U8 die il
) 25 ) A ) 18 o Le i (mgn b ciang oY) jleeY) o daag]
adsall oball o ) wiall gSllg Bpnall ilaill bl i oY) JE A
Qi sae ey Ol YT (S0 o lgind sale] S sl At s B
Byanall Ainaad) dadsall sbaall el lidl Dl .Adhde dalie Cig by San
Ajlee Alica 3ypall 3] Han yaad ol 4385 sale] Aplee (g o8 (Alsha il

s Aol @bty

51



2024 Al A sl — 36 Alsall — Lailly 5,30 5,

30000
= . A
% Arak artisen area .~ pakg
L
=
=
o
= 20000 -
= Sabkhet AlMouh .
g .
III
L d
Tt
w Palmyra Mt and
-g 10000 Algaryatien
=
]
g pak2
e
U T T T T T
0 10000 20000 30000 40000
¢ age (years; with A=100 pmc)
dupal) ddhia A daaiaal) g daauaall dudgal) olial) jlas) (u ABDal) :8 J<E

data]l
AV ool QU Aanead) L5L) Aaadall &y A8laay yuell syl
sball 38 jieaars daslall (K5 AT Jon dage il cidacl dujgudl Lol
Glaagil Plady) Glless Jasalls ddsall sball Liall) Aganll Jasii . lajlacly
dale of @Sl Al 18— paeSs¥ly 2yl 3805 cpule 3D iy (3)aiia
i ool AtbeSpa o ) Jalall o chlill cabiadd Dy
Apaall 5L ABdal olaal agoyially 18— (panSo¥) o JSI (gillail) (gginall
Lalidl bgyall S Ally dlad) jUadl) b pe dhlie S apear )
slall el il MC 5 180 (e IS il e Talaie) Ldaudall sda slae Aial
Ghlie g Ao i) SU disaall Gkl 35l 0355 e Teja o8 cAdsal)

52



oSy yuglly Adal) U A o133l dyygad) Gl (3 Ao iyl Al Asaall dugal) slaall A

Yookl slecly Dae J L dusiall dpexill Uy Gl (lagaS saasaa
2l illy deail) Adsal) oball ciang cpa B YV B A3k 10000 jslams
Al (e Aiiall Ailaid) & ) U8 A 25000 ) 10000 o b lajlec]
Ghlie g ) Gl e Gpall ) oS Lo (ol Slee¥) s ¢ dianl) G5
DBV ol sl Tas JaV1s Lot 58U oluall pe ple (S Aailgially (ol
Luhal dihie & Jlall sa LS dalall apds 2l gl & 5,0 Al dgl)
Lgall sbaall o callall 5aliyg L33 s ae ] jially dlishall Caliadl 538 Cum
@ 8ot e obad L) g8 Aaall sbiall zhadn) Qb Jlad) eda o)l
laasl anall osghall LS e g8 Llaal) L) G 35ag llia IS

bl o calhl) ASae Jady léY!

Byl Gaallass .o
Z\:wul\ Z\me d3Ual) diwn

References

1. Rasoul Agha W, Droubi A (1983) Water resources in the Dawwa basin.
Part Il, Hydrochemical and Hydro-geophysics (in Arabic), Damascus,
The Arab Center for the Studies of Arid zones and Dry lands,
(ACSAD/DM/T-37), pp 247.

2. Wagner W, Geyh MA (1999) Application of environmental isotope
method for groundwater studies in the ESCWA region. Economic and
social commission for western Asia, United Nations, New York, pp 129.

53



10.

2024 Al A sl — 36 Alsall — Lailly 5,30 5,

ACSAD (1998) The Arab Center for the Studies of Arid zones and Dry
lands: Mathematical model of Sabkhet Al-Mouh. Water Resources
Division. ACSAD/WS/R-92. Damascus.

Al-Chariden A (2011) Geochemical and isotopic characterization of
groundwater from shallow and deep limestone aquifer system of Aleppo
basin (north Syria). Environ Earth Sci 65 (4): 1157-1168.

Al-Charideh A (2013) Recharge and mineralization of groundwater of
the Upper Cretaceous aquifer in Orontes basin (Syria). Hydrol Sci J
58(2):1-16.

Al-Charideh A, Katta B (2016) Isotope hydrology of deep groundwater
in Syria: renewable and non-renewable groundwater and paleoclimate
impact. Hydrogeology Journal, VVol.24 (1): 79-98.

Stadler S, Geyh MA, Ploethner D, Koeniger P (2012) The deep
Cretaceous aquifer in the Aleppo and Steppe basin of Syria: assessment
of the meteoric origin and geographic source of the groundwater.
Hydrogeol J 20:1007-1026.

Ferronsky VI, Polyakov VA, Ferronsky SV (1991) Isotope variations in
water in the hydrological cycle as a tool in a climate change mechanism
study. In: International symposium on isotope techniques in water
resources development. Vienna: IAEA, 567-586.

Gat JR, Issar A (1974) Desert isotope hydrology: water sources of Sinai.
Geochim Cosmochim Acta 38:117-1131.

Vengosh A, Hening S, Ganor J, Mayer B, Weyhenmeyer CE, Bullen TD,
Paytan A (2007) New isotopic evidence for the origin of groundwater
from the Nubian sandstone aquifer in the in the Negev, Israel. Appl.
Geochem 22: 1052-1073.

54



a3 ls Aiad) il A pasiels Apsed ALl 3 oY) (lip) S il sar) R gal bl

11.

12.

13.

14.

15.

16.

17.

18.

Edmunds WM (2009) Palaeoclimate and groundwater evolution in Africa
- iImplications for adaptation and management. Hydrological Sci J 54(4):
781-792.

El Naka A, Al Kuisi M (2004) Hydrogechemical modeling of the water
seepages through Tannur Dam, southern Jordan. Environ Geol 45:1087—
1100

Cartwright 1, Weaver T, Cendon DI, Swane | (2010) Environmental
isotopes as indicators of inter-aquifer mixing, Wimmera region, Murray
Basin, Southeast Australia. Chem. Geol. 277, 214-226.

Clark ID, Fritz P (1997) Environmental isotopes in hydrogeology. Lewis,
New York, 328 pp.

Edmunds WM (2003) Renewable and non-renewable groundwater in
semi-arid and arid regions. In: A.S. Alsharhan AS, Wood WW (eds.):
Water Resources Perspectives: Evaluation, Management and Policy: 265-
281. Elsevier. Amsterdam.

Al-Charideh A, Abou Zakhem B (2010) Distribution of tritium and
stable isotopes in precipitation in Syria. Hydrol Sci J 55(5):832-843
Craig H (1961) Isotopic variations inmeteoric waters. Science 133:1702-
1703.

Pearson FJ, Hanshaw BB (1970) Sources of dissolved carbonate species
in groundwater and their effects on carbon-14 dating. In:Isotope
hydrology 1970, IAEA Symposium 129, IAEA Vienna,pp 271-286.

55


http://dx.doi.org/10.1623/hysj.54.4.781
http://dx.doi.org/10.1623/hysj.54.4.781

2024 il AN sl 36 Alaall — duaslly 530 5y

Blisl) plasiosly J5lgedl o polabiyl gl A1)

iy

X3

Abstract

In this study, pumice in batch experimental method was used to
remove radionuclides from real radioactive liquid. The pumice was natural
and without modification as identified through X-ray diffraction (XRD) and
X-ray fluorescence (XRF). The gross Alpha and gross Beta/Gamma
technique was used for the radiologically characterization of radioactive
liguid before and after decontamination. The initial radionuclides
concentration was 29766 Bqg/L for gross Beta activity and 4623 Bg/L for
gross Gamma activity. At optimum conditions (i.e., pH 5, pumice dose 3.33
g/L, mixing time of 5 min, mixing speed of 100 rpm, and liquid temperature
of 20 °C), the batch experimental results showed that the adsorption
efficiency of gross Beta and Gamma were 65.77% and 61.73%,
respectively. Therefore, pumice stone has proven its ability to remove
radionuclides with a minimum mixing time and without an additional
power.
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