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Abstract :
The research aims to apply three different methods for treating the
water of the Futtaim Al-Arnounk well, which is considered
groundwater rich in hydrogen sulfide, which represents a major
problem for consumers of this water, where hydrogen sulfide
dissolves in groundwater and imparts an undesirable taste, and
unpleasant odor similar to the smell of rotten eggs, which makes it
unpalatable. And then choose the method that achieves the lowest
economic cost and the highest efficiency. Firstly, natural ventilation
was applied , through which we got a turbidity unacceptable in the
Syrian standard specifications. Alternatively,chemical coagulants
were used to precipitate the colloids that were formed as a result of
oxidation, thus, aluminum sulfate was used at the ideal dose of 30
mg/l, the removal rates for each of the turbidity, iron, sulfate, and
H,S were (58.19-58.6-9-95.5)% respectively, on the other hand, iron
chloride was added at the ideal dose of 20mg/I , the removal
percentages of turbidity, iron, sulfate, and H,S were (67.54-68.57-6-
96.32)% respectively. Further more,forced ventilation was applied
with a rate of12 L/l , the removal efficiency of turbidity, iron,
sulfate, and H,S (79.1-54.29-5.1-96.66)% respectively. However,
when sodium hypochlorite was used as a chemical oxidizer,
turbidity rates reached high values, the lowest value of turbidity was
observed when 1.5mg/l of sodium hypochlorite was dosed, then,
aluminum sulfate was introduced as a chemical coagulant at an
optimal dose of 15 mg/l. Consequently, significant removal rates
were achieved for turbidity, iron, sulfate, and H2S, reaching (51.3-
52.86-8.16-96.32)% respectively.Alternatively, the utilization of
iron chloride at an ideal dosage of 10 mg/l yielded similar removal
rates for turbidity, iron, sulfate, and H2S, again at (81.45-60-7.14-
95.79)%. Thus, the implementation of forced ventilation emerged as
the most efficient and cost-effective treatment method for the water
from this well.

Keywords : groundwater, chemical oxidation, aeration, chemical
coagulants, turbidity.
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403 | 402 | 30.8 | 29.88 | 31.86 | 302 30
3033 | 29.77 | 234 | 27.7 | 30.94 | 28.72 45
2437 | 22.95 | 1875 | 252 | 29.45 | 26.88 60
2008 | 1829 | 153 | 231 | 28.18 | 2509 75
17.97 | 1535 | 13.86 | 21.11 | 27.03 | 25.12 90
151 | 12.69 | 12.93 | 1858 | 2533 | 238 105
14.14 | 1165 | 12 | 15.84 | 24.75 | 22.65 120
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19.86 | 16.9 | 15.25 | 13.63 | 14.88 | 13.43 45
17.06 14 1257 | 1062 | 12.65 | 11.77 60
15.43 | 1237 | 1082 | 865 | 10.54 | 10.59 75
13.74 | 11.12 9.2 7.45 9.3 9.12 90
11.85 | 10.11 | 8.45 6.54 8.47 8.56 105
10.33 | 9.24 7.79 5.47 7.64 7.88 120
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Lﬂ:u).\g\
6.12 460 5.1 465 - - 490 500-250 '
mg/I
97.14 | 0.06 | 96.66 | 0.07 - - 2.1 0.3-0.01 ppm H,S

Jsmaall 43S 6MIN 32a] A3 o) o 23 Jsaal) 8 Ao sall il DA e
. 2007 alad (45) ab) dgyseall dldll daalsall 3 A pie Oldalgay ole o

saiie Aa)tia gym NAOCI 450 seall cuyslSan el auSiall aladind vie Ll
3\l Ly (el Baal G sil) 23 (a5 (0.5-1-1.5-....3)mg/l (e ¢l
: Jabdal) 8 LS Aol oy JS

NaOCl el wSsall 2lia] 3y i)l gn BISall i sy (29-3) Jsaal

3 2.5 2 15 1 0.5 m,g/"mm, =

T il e
1228 | 1131 | 1055 | 10.85 | 9.85 | 9.7 15
1253 | 1157 | 1073 | 11.04 | 101 | 9.79 30
12.78 | 11.88 | 11.22 | 11.22 | 103 | 9.85 45
13.03 | 1224 | 117 | 1149 | 1045 | 10 60
13.43 | 1243 | 11.98 | 11.74 | 10.75 | 10.18 75
1403 | 12.54 | 1219 | 11.94 | 11.09 | 10.24 90
1472 | 12.98 | 12.39 | 12.09 | 11.34 | 10.38 105
1522 | 1313 | 12.68 | 12.13 | 11.64 | 1048 120
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4’///4‘.
e e ~ —————— _‘
o j: ,.‘7 Ny g e 4'
Vo Yo ¢o T Yo 9. V.0 VY.
min e 3 (e
=@=0.5mg/| =@=1mg/l =@=1.5mg/| 2mg/| ==@=25mg/| ==@=3mg/|

NaOGl il 2uSsal) dilia) any (a3l as 8)\Sal) 0 =aa gy (27-3) JSal)
A cilulg el J<al dain JIONTU oo el cnlS 35Ke Jil o s Jadadd) (e
P A el e Jeantl o i) madi 3y ¢ el ) el Gl s

il s 8)lSall 0 sy (30-3) Jsaal

FREO

3 2.5 2 15 1 05 ol e
mg/|

8.61 7.76 6.89 6.07 6.42 6.82 BSad e
. . . . . . NTU
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O P N W b U1 O N 00 ©

?JL'"?L.;J'\ o

Jganplug . 2023 ple 9 sull 45 el Cal) daals Axa

.0 ) V.0 Y Yo v

mg/| de ) dad

Cd'w)'d\ Az 'é)\S:J\ (::\3 C».mﬁ (28_3) dS.uJ\
e Slef ey (KU 1.5mg/l depall il 5)Ke J81 o Jadadall (e JaaDs
astial¥) iy € aladiind died ¢ ALl il aladinl e WAy SllA SNTU
Orfie b el oyl i) Wi (5-10-15-20-25)mg/l s)5ia daydia & a

t bl b LS delu gy OS 5)lSall Adlas

i) ddlia) axy el )5 e e B)Sall 0 masasy (33-3) Jsaall

—_

25 | 20 | 15 | 10 5 e
32.14 | 23.95 | 20.76 | 15.78 | 14.88 15
2532 | 20.37 | 17.58 | 14.71 | 14.12 30
19.5 | 1547 | 14.15 | 14.11 | 13.14 45
16.03 | 12.4 | 1251 | 13.14 | 119 60

13 | 10.11 | 10.44 | 12.32 | 11.26 75
11.16 | 9.16 | 8.83 | 11.57 | 10.74 90
931 | 855 | 7.18 | 10.46 | 9.86 105
893 | 7.63 | 538 | 10.09 | 9.09 120
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§‘§,\\~

Vo Y ¢o 1 Yo Qe V.o YY .

mg/l Jiaall g
=@=5mg/| =@=10mg/| 15mg/I 20mg/| ==@==25mg/I
):\A.AS‘ MLAJ Az UAJM SIS Ve ’é)l.SaJ\ ?.'35 C—m}g (30_3) JS.JJ\

Joantl ai il Y e salll o Y (IS8 Gadiipe gy 8)\Sad) (o JaaDl Jaladll (g
s Al @) e

cerdil dass Sl 2y ((All) iSal Ailia) 2y 3)\Sal) o8 emgy (34-3) Jsaal

25 20 15 10 5 mg/lidll de ja

5.26 4.23 3.5 4.7 5.8 NTU3 \Sall e
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e}hel..a).\ o

Jganplug . 2023 ple 9 sull 45 el Cal) daals Axa

NTUs Sl dad

5mg/I

10mg/I

mg/l il de ja

15mg/I

20mg/I

25mg/I

el s Al ey () Al Ailia) aay 5)Sal) 4 miagy) Jsasl
(10~ goal Lol o<l 15/l el il S il of Jaadls Lliall (30
P LA e baaad) claalsall Bl aas Gl lgia leja a3 20)mg/|

mg/l 4= ,all
20 15 10 Shsall | sl
oddl & | Adalsdl | gl dall
all 5y - sy .. oy . P .
: sl g agal) g i@l | Alall g smd)
% g % g % g 7
56.17 | 4.23 | 63.73 3.5 51.3 4.7 9.53 5-1 NTU 3_Sal)
64.29 | 0.25 60 0.28 | 52.86 | 0.33 0.7 0.3 mg/| xall
C'_:U:\).\SM
9.18 445 8.16 450 - - 490 | 500-250
mg/I
97.37 | 0.05 | 96.32 | 0.07 - - 1.9 0.3-0.01 ppm H,S
- 0.1 - 0.08 - - - 0.2-0.1 | mg\l assal¥)

dcyall adies oSV Alsdia g ya (15-20)Mg/l Cyicsald) o and Ao gl bl (g
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(5-10-15-20~ 525 daytia gya paad) 26l Jidal) aladind die L
el Cunsills « NaOCI Sl auS5all (10 1.5MQ/l Gaksi a2y &lli5 25)mg/|
Pl Al e diastl dels ay JS 8)\Sall Al ae oyfic L

gl amy a2y dalia) s el 550 ae 3)\Sal) el ey (41-3) Jsaal)

25 | 20 | 15 | 10 5 e

A (S P)
16.18 | 14.39 | 13.64 | 11.69 | 9.44 15
13.1 | 11.52 | 11.72 | 10.1 | 8.85 30
1094 | 9.24 | 985 | 82 | 8.4 45
94 | 752 | 837 | 675 | 7.55 60
832 | 654 | 698 | 568 | 65 75
722 | 608 | 6.16 | 4.89 | 545 90
643 | 556 | 561 | 4.29 | 4.92 105
572 | 511 | 506 | 3.59 | 4.45 120

——

S5mg/I

10mg/I

min < il e )

15mg/I

20mg/| ==@=25mg/|

2S5all 3y ) 2l A8l 2 el 5 e e 5)\Sal) B e (33-3) J<all
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Al ddalsall 3 Asie il calae (5-10)Mg/l g sall of 2a3 Lkl (g
ol Cuila ¢ Juadl olpall Allan il e Jsemall mptigll ) Il (<1 450
t laladall d LS

g Al s 2l aay daall 2 IS Sl ABlia) any )8l 4l riagy (42-3) Jsaal)

5K 4
25 20 15 10 5 wall 258 32 2
mg/|

3.94 3.65 3.45 1.79 2.98 NTU 5_Sall da

4.5

3.5

NTU 38l 4
N
v

o ') Vo Yo Yo

mg/l yall y )5S de
s wShall ey paal) 2l Fa ) ddlia) 2ay 3)Sall 4l e ) JSAY
ol

deal) Cilild 5)\Se il )\Sall Dl (ge Alpiie S goall paen o 2a 4ay
P A sl e el claalsall Bl las) xies ¢ 10mg)!
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mg/l & sl Sedl | L,
g/le )»;fd i 3l )
25 20 15 10 5 & Zaci gl
AW | L LAY L AN L LAY L L Ry, sladll " PO
2 A R N 2 A olaa | T, Al
% | % | % [T % | o | maan |
59.17 | 3.94 | 62.18 | 3.65 | 64.25 | 3.45 | 81.45 | 1.79 | 69.12 | 2.98 | 9.53 5-1 NTU 38l
77.14 | 0.16 | 72.86 | 0.19 | 68.57 | 0.22 | 60 | 0.28 | 52.86 | 0.33 | 0.7 0.3 mg/| wasl)
9.18 | 445 | 8.16 | 450 | 7.14 | 455 | 7.14 | 455 - - 490 | 500-250 mg/|
97.37 | 0.05 | 97.37 | 0.05 | 96.32 | 0.07 | 95.19 | 0.08 - - 1.9 | 0.3-0.01 | H,S ppm
Clialgall 8 Ugie ol e Jsasll 43K 10MG/l dejall o axd Jsanll e
. Agysal
G| C._\tu
P Al Aall) bl ) Casd) 138 DA (g Ulas
Botal) Al
1.5mg/I 1.5mg/I Al 4y 9¢5 560 . sl
4 K10mg/I+Na0ocCl NaOCl+15mg/I APLRERN =20mg/1+ “‘iﬂ"ﬁg“ K5
Lasll P):‘my‘ BELTPES 121,/ \water Laall gy )< e}.‘.m‘\j‘
1.79 35 1.95 3.1 3.98 .
) . . . . NTU
aall
0.28 0.28 0.32 0.22 0.29 '
mg/|
el <)
455 450 465 465 450 250
mg/|
0.08 0.07 0.07 0.07 0.09 ppm H,S
t b WS AN G 0S5 il
Botal) Al
1.5mg/| LSme/l | Rk | R | A
2,5510mg/I+NaOCl | NaOCI+15mg/l | sl & | oa20mg/i+ | &7 js % sal
'\‘:‘33'“ (’):"‘Ajy‘ ‘—'L‘:")"S 12|air/|water ‘\“M\ A‘J}E r';_hud‘Y\
81.45 63.73 79.1 67.54 58.19 NTU 3_Sall
60 60 54.29 68.57 58.6 mg/l waall
caly |
7.14 8.16 5.1 6 9 251
mg/I
95.79 96.32 96.66 96.32 95.5 ppm H,S
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astwale a0 asaaaluga 2023 ae 9 amll 45 alaadl ) dedly Alas

Lladdll o) sie

100
80
60
40
20

HQS ppm
mg/| b sl
mg/l sl
NTU 5 iSal)

12lair/lwater

e
asaalyl

1.5mg/| NaOCl+10BrggA- N3 OL)+E Shagbdl s 5IS simiti At 1S seing /I« + 4 563

ENTU: S mmg/l sl mmg/l <l ) H2S ppm

OLS Lemais Ly HpS 5 il (e JS 3] il of aas Taladdll (P&
Gt Al Lalill (e asl aas Gllayg o aaall 58555 5)Sall Cun (e Jad CaDEAY)
a2y el il le siie NaOCH SLasSll auSall alasind s diyh
¢ apall 2yl Aty degite Lmplall Ayl 25 ¢ Ay adl) gl Hlasid Lo,
DATs Al el i dadindy e siie She)) 2uSsall il Gll3 2y )
e ¢ (At asial) iy Slall il de e Apmpdal) A5l il A5k
ady Ay gaall Al dl) liialsall s Lgailing Al giie 5S35kl ppan o) alal)

. 2007 Al (45)
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&b Juadl)
Aalatdy) Ayl

D Agalat®y) g gaad) Ay
O Gin ¢ apliad)l Zladl clshall aal e AplaB) aplaall eyl o
cdsiall galall )l ABLaaY U Lol apliial) =l sy agliiall aluad) Jaydasisl)
Lﬁﬂ‘ ¢ MMLE}@))»AbﬁL&J&A}AMMWc @JW\ 0a (e
-l gl pmy ol aisall aley b ¢ lela A geud o8
gopia oo Glasleall peal Llee Ll o Apalaly) ggandl Auha Capn Gl
Sy s piall dmyys Hhlaall Jilis (adull AnlSa) 48 peal Lebdat &5 ey i
lalialy o) §oully Ajlie 45l ol g piall 138 #lad (20 A jra Cany
Gl 385 Gshall adad i slial dalgll (Sl gl Aallee A (0S8 el
Pk WS ¢ Adad) Gl b deaiiaall dsall e 5LEeY) e 38V ae ¢ dxial)

Ty el ool W]
10000 KG RSN REIENNS
25000 KG sl y ),
10000 L NaOCl

450 KW i elu Ly SIS

Lpmal) L sgilly (3 pmmsall anlgll CanSall siall Aallaad AU Bl (pad 6Ky Sl
(30/1000) * 10000 = 300 s.p/m’

isaalal) Aol (3 ganeal) a sl Sl iall Aalaad 301 aaall ay)sl 8 (oS
(20/1000) * 25000 = 500 s.p/m3

paalgll CoSall el Aallae FlS (35S el dseil alasind e
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0.45 *450 = 202.5 s.p /m’water

dallae A6 CilSs o pialY) iy legiia apageall CuyslSoun aladinl die L

Daalgll CaSall )
(30/1000) * 10000 + (15/1000) * 10000 = 300+150 =450 s.p

) Aallae AES CilSE aaall )6l Lo gite aguageall Cuyelsna Aladiul e W
5 ) -5 a2 DA 51 o

paadgl) sl
(30/1000) * 10000 + (10/1000) * 25000 = 300+250 =550 s.p

sl Aipla & AalaidVly ) Aalill (e dalles Ayl Juadl ) 2as cllyg

C Al 8 liae by iy yedl)
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i aahall
: Agapal) aalal)
Aae " il LA Gdee " ve Jlon Gua ¢ 3seaa glila o gl [4]

1997 ¢ 61 2aall ¢ YN Guaigal)

Apaae ¢ (¥l Aadall ¢ (2 )il ol JaY) ~1987 ¢ daai aleya ¢ asludl [3]
g ysw ¢ Candll daala ¢ Cile gilaally (iS))

‘c_v}ﬂ\} Ju.\ﬂ :\:Lj)d‘ J\.ﬂ\ ¢adal) oluall i 1997 3y Laals ¢ e LEJ‘)@—‘A\ [6]
. yaad 3);\35\

A5 Axals Apaplall slall o Las€ A Aadia (<2 1996)¢ & L )5y SSL [7]
:\7_\;;@3\ GJ\JJ‘M Jlaa ‘_“3 6.13)343\ d...ﬁ.\l\ ‘(L—Q 1999) ‘?1«'“ O «Qije Ejh [8]
Ol daall )55 eyl 2 laaly

sl OLESall Aypnne Adgall slially Linslsyngdl (@ 1988) dals aSiay [9]
c O ek gl

sba & Laydli 5 all e Lppal) Aihiall wuly (ny A Lagena ) [10]
4 alaa aglall LIS L LY dasls Lddpall aslell L) dasls dlaa Ll e

- 2010 22240
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Experimental study of the behavior of
torsion reinforced concrete beams using
recycled aggregate as a partial
replacement of natural aggregate

Abstract

This research presents a study of the behavior of concrete
consisting of natural aggregates and recycled aggregates with
partial replacement, where several tests were conducted on a
concrete mixture with a percentage of replacing 50% of recycled
aggregates.

The results showed that on cylindrical concrete samples at the age
of 120 days, with a replacement rate of 50%, a decrease in the
compressive strength of the concrete by 8%, the tensile strength of
the split concrete decreased by 16.1% experimentally and by 13.8%
analytically, the modulus of elasticity Ec decreased by 14.1%. This
apparent decrease in the modulus of elasticity is due to the large
deformation of the sample when subjected to pressure.

An experimental study was conducted by applying torsion torque
on three reinforced concrete beams composed of natural aggregate
(RO) and three beams with a replacement rate of 50% of recycled
aggregate (R50).

The results showed a decrease in the maximum torsional moment
by 13.1%, as well as a decrease in the angle of torsion by 18% in
the beams composed of recycled aggregates compared to the beams
cast from natural aggregates.

Key words:

Recycled aggregate, Natural aggregates, splitting tensile

strength, reinforced concrete beams, torsion moment, Angle of
twist.
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Jsaall 3 mmse WS ¢ alaeY) aall 0e(Group B) ey «(Group A)

(1)

el Ao Ala 8 Jualall HLed) daas o) duhall o3 (P& (e Jeagil) &

iyl soledl) A e il e gl 4l g 2l e oIS Al
[12] 8yl el dualss :(1) Jsaadl

Beam w/c Add% RCA% A, stirrups % "
Al 061 0 0 2412 8¢8m' 4 07
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RCA % =Recycled Concrete Aggregate Ratio, Add % = Admixture dose
by weight of cement, 2 = Shear span to depth ratio, A, = Main bars of steel
reinforcement, yi= Reinforcement steel ratio on concrete section
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Using Artificial Aeration in Preventing
Potential Cavitation Damage at Al-
Abrache Dam's Spillway Chute
Adel Georgi' Shaaban Haded "

Ibrahem Abdalrahman '

Abstract
Due to the high — velocity flow in a chute spillway, cavitation

damage may occurs. This undesired phenomenon threatens the
safety of the structure. For the purpose of eliminating the
damage, an aerator is often installed in the spillway. To
understand its characteristics physical models are a popular
method. To complement the model tests, computational fluid
dynamics (CFD) simulations used to study aerator flow. To
represent the two — phase flows, multiphase models should be
employed. This thesis examines the Volume — Of — Fluid
(VOF) model.

In this study, VOF model was made for AL-Abrache Dam'’s
spillway chute for three flow discharge values
(Q=514.73;300;150 m*/s), and checked that cavitation and
cavitation damage has occurred. An aerator has installed at a

distance (33 m) from the chute inlet. The used aerator consists

83




i) S ke 5y A Jaiaall gl JSU Laglia b e lihal) 4y 9¢3) aladiiad

of deflector with angle (¢ =8.23"); duct system underneath the
ramp with height (d, =0.78 m) connected with slots in the
sidewalls have square cross section (a=04m); air flows
through air vents with total hydraulic diameter (R=0.32m),

offset was not used.

The used aerator led to increase air concentration near the

chute bed to (C, =11.25%) and this value is great enough to

prevent cavitation damage. Static pressure; dynamic pressure;
flow velocity and air concentration at chute bottom along the

chute with aerator were studied after using aerator.

Keywords: Aerator, Cavitation, Volume of fluid /VOF/, Air
cavity, Jet.

I Professor, Department of Water Resources Engineering and
Management, Faculty of Civil Engineering, Al-Baath University.
Il Professor, Department of Water Resources Engineering and
Management, Faculty of Civil Engineering, Al-Baath University.
111 PhD student, Department of Water Resources Engineering and
Management, Faculty of Civil Engineering, Al-Baath University.
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Comparison of the effectiveness of
cadmium removal from contaminated

soil using (EDTA, Sodium oxalate)

Abstract

The research was carried out in the laboratories of the Faculty of
Civil Engineering at Al-Baath University - Environmental
Engineering Laboratory.The research is concerned with reducing
the concentration of cadmium in the soil, where the industrial
wastewater of the city of Hasya is drained on it, in Wadi Rabia -
the village of Duhairij, which is located southwest of Homs, near
the wells of Duhairij for drinking water. Soil samples were
collected at a depth of (30 cm) from the stream at a distance of
(250 m) from the nearest drinking water well, then the soil was
treated by washing using three solutions (0.1 M EDTA /, 0.1 M
sodium oxalate/ tap water) and by two methods (magnetic and
non—-magnetic  solutions)  with  three  concentrations  of
contamination (8, 12, 16) ppm So that the second concentration
exceeds the first by 50% and the third concentration than the first
by 100% in a ratio of soil: solution (1:10) , then comparing the
effectiveness of each solution in removing cadmium in terms of the

effect of the contamination concentration and the effect of the
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washing method with magnetic and non-magnetic solutions and

the effect of the solution.

The results confirmed, and considering the control for the soil
concentrations contaminated with the first concentration and for
the tap water solution, that the removal of cadmium was greater at
the first concentration (8ppm) and with significant differences from
the rest of the concentrations, and it was noted that oxalate was
significantly compared to the control and EDTA for magnetized
and non-magnetized solutions and at all concentrations. As for the
highest percentage of removal, it was when using magnetized
oxalate for the first concentration 8ppm about (47.6%) and with

significant differences compared to the rest of the treatments.

Keywords: cadmium, industrial drainage, soil washing.
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