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O ABSTRACT 0O

This research aimed to study some chemical characteristics of rainwater in the region
located at the East of Baniyas area the coastal region of Syria . Baniyas area contain
complex of industrial facilities including oil refinery, electrical power generation station
and oil transportation. pH values, concentration of trace metals (Pb, Cu, and Cd) and major
ions (Ca?*, Mg ?*, Na*, NH,*, K*,S0,*, NOs™, CI~, F") were determined during the period
from October 2012 to May 2013.

Samples were collected from 15 sites differ in distances from the emissions sources.
Most of samples have normal pH value. The pH values decreased while the concentration
of SO,%, NOs™, and trace metals Pb, Cu, Cd increased significantly by getting closer to
emission source up on 2500m. The changes of the chemical characteristics of rainwater
were significant.
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NO;™ / SO,% dpui

Ad i WS Gladll sl (mpead (8 legie JS daalis A ) @iyl ) bl dus
Gl ge b hal ol Eigh jaae of ) A cul 13 SO,%/ NO3™ ) ) by,
it Al a8l aan Jadin ) Al Adlaie e L) o Bl G ) bl g L [17]
(%54) iyl danlise dass o ) iy Lae o NO3™ / SO,%=0.84 ) 0.84 s dcluall cliad) ik
o Lgalanay it ) Ausdyl) didaie b oyl At g i) e Jay Las (%46) il daalise Lt (g e
Lol (B AphaeSl Aaaalls Lol slican (o IS (8 pasid) Jodll Ga

Jpanl) Jalge
hall L Juad & wla) jsall ,Ca% NHg" M@?* 2)lss Jie damsall 3ylsill (giay

Mgt* + Ca™* NH4"
NFMg© = —— NFCa®" = —_—- , NFNH, = ——
g MO+ Sﬂq.:_ ‘ NO; +504 = * 1‘\][}3_4-5[}4:_

e hugie 22l bl dihie Gen 5y 3laill Jaaedl) dalse s DA e [ 7] s e
astisadls sl 335l e I 0.3 ¢ 0.2 ¢ 0.7 Wl 2 deliall clindl il caas dadlgl) 1l sl
sl Jalse Guiyll Wyaas ) Gl Jael) dele o8 Ca?*s0)la o e day Las ¢ sl e a syl

{Mg~++NH4+] (Ca® +NH4") 0.9 o
— = U.Y sl s, 7 A
= (NO5+50.2) ' (NOs +504%) Ol iy [7] i) il

oaad (e gl Al lpall i)y 3 43lhe (6) Jsaadl cms WAl adlse 8 pH I dlxieal) 2
Alall Jss dgpliiall cluhall (any g Loy dpaeill 3yledy HladY) ol

L 4D b,

allal) Jga Agaliall cluaall (any Uil eilis 458 (6) Jgaad)

(Mg +NH,") (Ca?"+NH) 8042‘/ S0,% | NO; | Ca? | Mg® | NH,* adsall
(NO.+50.%) (NOs+50.%) _ pH )
NO;™ | (neafl) | (nea/)| (wea/l) |(neaft) (neaf) e s
0.5 0.9 1.17 129.57125.32138.11[16.42]10.64|6.37 Ayl o3
oY)
0.9 1.3 1.67 |112.36/67.31(165.32(93.12]75.36(6.90 (7]
LS5
1.2 2 1.64 | 48.00(29.20| 71.40| 9.30 |86.40|6.30 18]
Ll
0.5 1.2 2.23 | 46.1 {20.70|57.50| 9.80 |{22.90(6.40 (9]
Llayl
0.9 0.8 3.1 [90.00(29.00|70.00|77.00/25.00(5.18 0]
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Lol

1.6 4.5 2.31 | 44.73 |19.36 243.26/60.58 | 44.11|6.58 ol
“all

0.4 0.8 2.95 | 64.7 | 21.9 | 35.4 | 3.26 | 33.5 |4.56 [13]
igl)

0.4 1.1 3.13 |127.96/40.84 |150.66|50.51 [20.37(6.78 o1

LS5 e IS 8 Dhaall sbia PH adf Javisie (30 4 shaall sbia PH dad lavisia of (6)Jsaad) (10 Jaly

G Jawgie of aaly SIS ¢ Ao lial) clingd) AL dypaa 3hlie gald) e 8 duhal) ihiey Wil

ks Al dihie o Jay bee £ad) Bhlidl ppes s e J8 Al w305 1.19 8 SO, [/ NO5™
- g Al allad) Bhalie b e i JSi Ayl collalially

Lled o BN clidle

Uaslsy Osapp Bli) Jelae (385 4uhl) dibie Gava Aala) 2yl (pn LY GBle Qlea &
dele o Y Al ¢ lsY) gn BV QS udis (7)) Jsasdl 16l allall Slasy) galid)
O G pals IS al Ll 545 R=0.96 58 (CI7) apglll 5 (N@) assseall SLE o BLiY)
saldl #llly el (355 dusg o) dilaiall dsm gl Aadgie Aaiill odas sadl sa inLEN (led uld) Saadl
S0,% i) Sls e IS5 NHY asiga¥) 53L8 o B llali) gy 0 WS W[13J00 £y
s NH G sl Bl V) 138 casy of oSy - Jl) e R =0.94 « R=0.97 Lyl Jalsmy NO5™ el il
O 3 ([13] (NHg)SO4 assised) cilils IS sall L sagasall SO 5 NH, il e L SO
NOs wlll Sayli gp @ bl Lady WS ([15] hd)l fagan Jad Shal ae s2aiall Ligd)
38 B ge Aealll eVl dlal) 458, culS \gl L) e il L« (R=0.95)S0,% el <1l
[13]

Qg bliy) Jaleay Aoz ge Adlial) ciligh) Gm BLEY) cOlalaa (7) Jgaad)

8042 - - - 2+ 2+ + + +
i NOz | CI F Ca~" | Mg K™ | NHs" | Na

1 Na*

1 0.87 NH4*

1 0.87 | 0.83 K*

1 0.20 | 0.50 | 0.18 Mg?

1 |-0.40-0.36 | -0.61 | -0.59 Ca%

1 |-020| 052 | 0.74 | 0.71 | 0.58 F
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1 0.72 | -052 | 0.31 | 0.87 | 0.92 | 0.96 CI
1 098 | 0.76 | -0.48 | 0.39 | 0.88 | 0.94 | 0.93 NOs’
1 095|094 | 0.74 | -0.60 | 0.42 | 0.87 | 0.97 | 0.91 S0.*

e olua B ALEY jalial) L35 -7

0o Gmen A UaaY) ol 3 (Cd) assealSlly (Cu) Guladlly (Pb) paball (s IS )35 385 2aa
(8) Jsaall P (e 2n3 ) gl deagill 5 A 8l (8) sl Gany Aol Ailaia (e 8)l8l) 2815l
By o gelslll (pala)ll paic 4l & aaealslly pala)lly 45l ;‘3}%} SV peaiall a alaill jeaie o
S5 8 podaly (alias) dsag (5)dSal e alyy oV lad) Calide 3 Gulaall aladnd lim) ) Glld agey
by il (Rl O S ey o6 32) Rime Dilue a S jaia o dedl pe LGN jalial
VA e SN B age ey gsina e SV any

Gl el jalan Gl of Ko dbad) Al cVshell o3yl ol SI5 Cd) ()
) @rhall Jshagll cilie A Al pabiall 385 of s3aldl dphal cliell dilas DA g5 WS ([15]
Tl 3 Basnse ALEN ealiall (1o 5308 $aS 355 () ) (mr 3 (AY) CVshagll Ay leia S
o daaly 5aly Jelal A IV syl 8 syladll Cugan (A LeDUa) 5 Ly Ayl 5 A i) g3lal)
C A skl 3 el 3 il W3S e WSy

sl aalall Al 8 lese el IS i) Ll maen 8 ALE] jealiall 385 of U 5LEY) ey
Ll ) A jealiall Jseas B sobadll oda 50 o Jy Lee ddugyndl cliledy) polas 86 e
Pladll sl lginliue Jol&y dugyaal dabaidl b by coulaly e 3 Sl lias (e dugpadl)
) ealial dpilly allad) Jsa ilial) e Wil il A5laa (9) Jsaadl Cums (8 Jsaal))

(% 5D )dg aadl adlgal) (e s3galall JUadl) olua B AY) jualic 5805 (8)Jsaa

(ppb)Cu (ppb) Cd (Ppb)Pb adsall
15.67+5.869 1.19+0.20° 5.31+2.85° St
14.05+£7.55° | 0.70+0.12° 5.12+1.72° St,
12.64+6.78° | 0.31+0.15%® 3.30+1.82 St,
10.80+5.24% | 0.25+0.13% 2.87+1.20° St,
11.3544.78%" | 0.19+0.08° 2.75+1.15% St
9.11+4.33 0.17+0.09° 2.76+1.07% St
8.60+4.05° 0.15+0.08° 2.13+0.99 St;
8.39+3.72°°¢ | (.14+0.08? 2.01+1.08% Sty
8.29+3.49° 0.13+0.08° 2.21+1.52% Sty
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6.90+3.422% 0.11+0.072 1.63+0.92% Sty
6.52+3.412%° 0.10+0.062 1.60+1.06% St;,
6.24+3.2182%¢ 0.09+0.062 1.51+0.59%° St3
5.73+3.08%° 0.08+0.052 1.48+0.54%° Sty4
4.91+2.74° 0.07+0.05° 0.55+0.28? Stys
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Cd
1.20
1.00 -
a 0.80
ﬁ 0.60
& 0.40
0.20
0.00 | bt
15 16 1.7 19 2 21 25 33 3.7 42 48 54 56 6.2
aS Aduall
g pal) Slai¥) jalas oo ) ity ) palie )i yiii(5) Jedd
S alinl il allal) ga guabiilly U gl 43,084 (9) Jsaad
(PPP)CU Lauisia (PPb)Cd Lauisia (Ppb) Pb L el adyg adisall
9.37 0.35 2.60 Al o2a
73 52 66 [17] oo
1.4 0.11 2.8 [23] (i) 4pd dalaic) Luijd
3.94 0.81 11.36 [18] &y
7.23 0.33 3.37 [24] 5)8lain

lahylly Wby gp SV jualic 385 Gllaugie 8 5508 GBS dsay ae (9) Jsaal) (e Baal,
- ) el (e A Led Al dikie Cua oY) sl Allal) Jea

G Al e puly dplall Gllad) e aal Sl g AL jealially gl o e il Coags
Saley Al 5hgiall jualiall aaf adag Al asd) jeaially Akl jusliall G L) clebe 4y
251 (ALSI) GsSlid) e sl agiald) jeaic 335 L

palind) o Sl elalaa @ (10) Jgandl

Al Cu Cd Pb
1 Pb
1 0.94 Cd
1 0.87 0.96 Cu
1 0.35 0.11 0.27 Al
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