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O ABSTRACT 0O

In this work, two separation /pre-concentration methods of some trace elements from
seawater have been studied. The first one depends on liquid- liquid extraction, and the
second one depends on solid-liquid extraction. The properties of each method were
presented in order to determine the ideal method to separate the most heavy-trace elements
from marine medium rapidly, good output and with little cost. This study shows that solid-
liquid extraction is the ideal method with more efficiency to separate six elements
simultaneously through their complexity, using 8-hedoxyquinoline and fixing on C18
column. The output was above 95 % at pH degree ranged between 7-8 (the natural value of
seawater). The velocity of extraction was 4ml/min. On the other hand, more spectral
interferences caused by the major elements during the analysis by atomic absorption
spectrometry can be eliminated using this method of extraction. Whereas by liquid —liquid
method, the output was less than 90% for the most elements coincidence with minimizing
the pH degree of seawater.
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1 pg/L 4éla) supH J (e dilida ad sic Absall jualiall (%) 3995l (5) Jgaad)
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Ni% | Mn% | Pb% | Fe% | Cd% | Cu% | Ni% | Mn% | Pb% | Fe% | Cd% | Cu%
67.77 | 59.10 | 60.55 | 63.44 | 61.42 | 58.11 | 67.77 | 61.09 | 63.24 | 65.76 | 61.52 | 60.11 2
73.30 | 70.01 | 76.21 | 74.92 | 75.23 | 73.98 | 77.14 | 67.42 | 76.02 | 75.55 | 62.21 | 75.80 4
90.22 | 72.69 | 86.20 | 89.00 | 76.91 | 85.91 | 90.12 | 68.26 | 87.88 | 90.02 | 64.48 | 86.90 5
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a0 HIC I T = pH 40 H | 0 1 =pH
o SE WS BN P 5 S5 W5 8 o Pk -l § 55 55 8
2 4 5 6 7 8 9 10 2 B s 6 7 8 9% 10
Pb Fe
100 - 100
80 - 80 3
60 ... - Pb% 60 — H— H— H— = Fe%
w0 HiHHHMAH] = pH s HH I H "pH
20 gl e e EmE 20 BB BB B B EE
2 4 5 6 7 8 9% 10 2 4 5 6 7 8 9% 10
Ni Mn
100 100
80 = 80
s HIH -y - NI% 6o Ht1 1 Mn %
40 u B E =pH 40 mmlE o
2 4 5 6 7 8 9% 10 2 4 5 6 7 9 10

8
(Fe, Cd ,Cu ,Ni, Pb, Mn) &simal) yaliall hog pH Ll (%) 352,40(6) Jsi
APDC- MIBK alaiialy leadaialy shiall sl ) dbseal) jalisd) ¢ya 1pg/L Aolia) 2y
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Ni Mn
100
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80
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(Fe, Cd ,Cu ,Ni, Pb, Mn) dsisall paliall 505 4y (%) 2545a(7) sl
APDC- MIBK alaiialy Wpadiin) g pH=5xc (Ug/L 12-1) o) sla ) dbliaal)

Chelex100 iy Aalugs dusral) jualial) cuds )y
dapy iy ity Chelex-100 iy alaainly dpaedll jualiall ¢ lajinl 35350 of (6)dsaad) (e Jaaly
Jigaall pualiall Lol pH =5 Zed die % 96 (o ST L gan Y Lugyad) Jaedd) jeaially dimsenll
L agnall dlu m 3 PH > 6 Aagenll 4y vie Lol Laalial aga5all (mis «(Fe, Cu ,Ni, Pb
G deas (pH =78 ) Lases dap xe (Cd , MN) gyl Gl % 95 e S
) @se oo 3dsale dpay e S ol Al el (e lie Aadiuly PH=T Lases 42 2ie % 97 )
o Ty 3g0yall il o ) LY ) 52 [19] (9) JSA 8 Laaly sa T3 o(Apadl Cipadl 585e AEDM
JCalls calaall 03] SLesl) JSE & Les ) o3y cSay (Fe P, Cu, Ni, )epladll dls & pH = 6
Ba o ) Liad 5)LaY) sty o(8) IS (8 prmsal) Jausll dmgen Bl badi iy (o3 Gl e
) mbiiall dmpeal) cilags B Gl Guld Jalie g anly Y Aageal) ity dugay bl amdy Gl
) o oo A Aagaall a8 Cinge g Jalia ol Wi o pH = 2.21 — 3.99 a8 Jal e
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o Jal e Wl (12,30 —7.41 o dmsenll cilay b Lide s caaly cipll 138 o & .(7.41 -3.99
21,201 585 5SY1 sa alladl 368 JSEN 56€5 12.30 (e SV duasanl

1 pg/L ALzl s pH J) (e Adlida o die dyisal) jualiall (%) 3535al) (6) Jgaad)
Chelex-100alaaiuly Ladiiu) af dugaal) clial) ) Adsall palial) o34 ¢

35l Ay ol ylail) 456 olsa pH
Ni% | Mn% | Pb% | Fe% | Cd% | Cu% | Ni% | Mn% | Pbo% | Fe% | cdw | cum o2
63.36 | 61.10 | 57.20 | 50.10 | 62.10 | 62.10 | 63.12 | 64.22 | 67.24 | 65.14 | 66.80 | 64.50 | 2
74.40 | 70.10 | 71.10 | 73.20 | 65.70 | 69.40 | 68.10 | 68.42 | 69.51 | 69.32 | 67.42 | 68.20 | 4
96.30 | 73.45 | 96.90 | 97.20 | 65.57 | 96.70 | 97.60 | 68.12 | 98.12 | 97.80 | 68.6 | 97.21 | 5
9250 | 74.60 | 94.8 | 9350 | 74.50 | 91.11 | 98.23 | 80.42 | 97.71 | 97.14 | 79.41 | 96.21 | 6
77.30 | 97.50 | 75.90 | 77.10 | 97.54 | 76.60 | 76.20 | 97.97 | 76.66 | 75.25 | 97.91 | 76.62 | 7
60.11 | 95.04 | 66.17 | 61.68 | 95.00 | 64.12 | 73.36 | 97.01 | 72.25 | 69.31 | 96.42 | 70.00 | 8
59.20 | 63.12 | 62.00 | 61.21 | 81.02 | 61.00 | 70.01 | 61.15 | 68.24 | 63.40 | 82.81 | 65.44 | 9
52.00 | 50.01 | 49.98 | 58.80 | 51.01 | 52.14 | 58.89 | 52.20 | 51.01 | 55.52 | 59.44 | 56.78 | 10
- CHyCOOH CHy 000H CHy000- CH, 00
/' ) j'H:—![;H' / ) |j'-1:—'|.\ ; “Ycr,—h .’u__l:Hz_.Lk
= l« 00H |>1 00 CHy000- ’ H, 00
pH(2.21-3.90 ) pH(3.99 _ 741) pHI( 741_-12.30) PH > 1230
_ B, — —_

Lagaall dajs i% (Chelex-100) ¢l 4y s (8) Joi)
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Iy B oS ey Wem e daw o gm A w(log B = 91)  8-HQ ae paba)l (S
8-HQ oo loguaine 3 Wl (385 paliafll Hlsll cpmgyngl 505 dudlia @l 3ya5 ¢ pH < 71
idee 3hb ahaiiul ge atyll e ([22](Zolotov et al) bl Ll Al pe gl eda 4l ol
Mlsd A e JSll ang Aiasant) (o o) 138 3 4 Gy ¢ pH =5 dad (e leay ISl ity L dabias
Glayy 8 I lsal Ldlie Mile cpmgsned) Hlsd el of (Sadl (o 5 A dypine Sinas ba
Lali . (log B=9.9) 8HQ-H  (log f=9.27) Ni—8-HQ aixall J<iii i (ysS dimidiall daganll
Sl 8-HQ I pe JSa) by sy 06 of demiy A (e Ll ol cpda DA e
23] pH =7
:agpadlslly (uladl)
5l 5yl (8 )JSall 4 selsi (log B = 12,56) 8-HQ g Lhi) i aiea jeaiall 1a (S
3.5 dmsenll dayd (e Ty 8-HQ I e (ulaill it oy G cisuimall ol pe Ciline JiS5 e sl
O Y pisie s LS Galiai) 13 g aby ¢ 85 dageall Aapd (e dedr Lapn oalally asly
LG fay 8-HQ  ge Laiipall o saad€ ) ¢(8) ISl ¢y Janli . Ly 3 isall Gulaill sy S5 g s ym
Bifie Ol gy00 I Gy (Bl 353yl Tay & as 8 (in 6 dnseal) Gayd (e lets C18 gac e
R (S iy By gl lains JS8 e dag psedS (50 % 97 of G Oofiald) e waal) LT 85 L
Ll sy of 8-HQJ ¢Ser 3 ¢(log B= 7.78 )8-HQ 1) ge pspadlll dine (K& Culf o Ailie Lpas
[ 25,24] Ayl blug) A dygae DU ailiies pa o 5200\
- Jpiidally pasd)

ds Jlae Ganim diny ed Gl c(log B = 14.2 ) 8-HQ e L) 308 Dakna jeaiall 138 (S
% 95 (e Sl i) 1aa 8 Ssiall calaeY) 25nyall (055 ¢[25] (mUaL Tay & (8 =3') pHY e

pH= 8 xc
Lla) sy pH J) (e ddlida ad sic pg/LAsiseall jualial) 3815 (7) Jgaad)
8HQ-C18 aladiuly Lpadliin al dug el cilisd) ) Adsal) jaliad) ¢ 1pg/L
35lie A yas ol yhal) 3508 olye pH
+
Ni% | Mn% [ Pb% | Fe% [ Cd% [ Cu% | Ni% [ Mn% | Pb% | Fe% | Cd % Cu% 0.2
59.24 1 60.50 | 61.01 | 63.22 | 57.91 | 60.14 | 65.50 | 67.30 | 61.81 | 62.22 | 66.40 65.02 2
66.70 | 69.81 | 73.15 | 72.3 | 70.17 | 67.92 | 65.62 | 70.02 | 61.36 | 69.80 | 67.30 66.50 4
69.32 | 7491 | 74.15 | 74.88 | 73.89 | 66.71 | 68.23 | 70.31 | 65.98 | 70.10 | 68.20 69.10 5
75.31 | 74.17 | 78.20 | 75.85 | 76.70 | 69.13 | 73.96 | 76.42 | 71.15 | 75.52 | 75.29 73.46 6
89.50 | 94.10 | 93.25 | 93.01 | 91.98 | 92.51 | 96.51 | 95.95 | 94.49 | 95.51 | 93.71 92.91 7
96.55 | 96.23 | 93.87 | 96.1 | 95.25 | 94.81 | 98.20 | 97.51 | 98.11 | 97.81 | 96.85 96.85 8
70.76 | 64.82 | 74.21 | 69.44 | 71.20 | 68.80 | 81.44 | 79.01 | 77.92 | 76.60 | 88.34 75.04 9
61.00 | 59.70 | 68.80 | 61.33 | 64.32 | 62.10 | 67.60 | 68.60 | 65.50 | 63.20 | 64.24 62.70 10
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i (Fe, Cd ,Cu Ni, Pb, Mn) T Jle 353sar5 claa o (b Lsseal jualial) Jomd 43184) e —
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i sy ol Al Gldall (e 3 asaal laladiul daal (e 4AdlKe alai@y) Lalill a5 —
calia = Jile GadALY) ddyylay <y gla 13) el jaall pealiall

ool lsd 25 3 e Fypeme ilpe JSE ) Tan G Jaer Bl ealial) Couas -
O Y sl o3 o LS ¢ 8-HQ I dixe d5ny b in ((CaZT, MEP) Jstaall 8 5 aspsially
O cpsalll ol e 127 5 agyinal) dal (e 9.6 (e LSl Alle Lmgen Slas (8 ) Bjie a5
dauly glasiu¥) U8 (0.01IM — pH~ 7) assise¥) cDA Al saecY) Jut Al manss (Agl 3als
paliall 3 e il 535 «CL8 dgae o S ABLA) dusiyl) pualiall (ho S and AL g3V Gaen
Oo candll s cgadl oludd) o pealiall Gl AY danl Ay A6l diphll (e dagill oda Jead
sl bl s3eal alasiuly sl (U8 8 ddalal) Ll

Jull s LGS e ames Jslas alatind C18 dsae (o yualiall sda g lajind callay ¥ —
s S5 )08-8 5 Chelex-100 3 Jie cliyyl) aladinl xie

dpadl) @l Jolae ) i€ oS5 )3am8 Jilae Akl ddee of AL 3l DA e 2 -
alial) @l il ae canliyy C18 saeel o Jlaall 130 e & (e caSpall 138 ae il diea (S
Aalaa) 138 Apanall Agunall Colbbaad) i e Gill 138 3538 Cony by (N aliaia¥) Al Alasinly
Ayl pualiall asph G dldy cdled) (el L e Assed) pealiall Jeads a4l )
(K, Ca, Mg, Na)

Gliall e deje Jerius o) Asall pualiall 3Gl Jeadl) Adee dopu i e oS -

Js0yars Andi il 4 (Fe,Cd,Cu,Ni ,Pb,Mn) jalic diu Jad 4 8HQ-C18 dih cixelu -
L ddaal) g;_);.d\ el ol (pH = 7-8) Lages 42y d;i e % 95 (e REpY

195



gl ol (b ALEN panal) jualiall (ans 535 ilad (3 (a3 (6 Aatlse

Liba ¢l copall e o — Jlo 5 Jla — Bl padladinl iyl o 45)la Al

F YN

1- PESAVENTO, M.; BIESUZ, R.; GNECCO, C.; Magi Elnvestigation of the meta
species in seawater by sorption of the metal ion on complexing resins with sorbing
properties. Analytica Chimica Acta 449, 2001, 23-33.

2- ALLEN,G. P. Etude des processus sédimentaires dans I'estuaire de la Gironde. These
de doctorat, Université de Bordeaux I, Mem, Géol, Bassin d'Aquitaine. 5, 1973, 346.

3- WELLS, M. L.; KOZELKA, P. B.; BRULAND, K. W. The complexation of dissolved
Cu, Zn, Cd and Pb by soluble and colloidal organic matter in Narrgansett Bay,
RI. Mar. Chem. 62, 1998, 203-217.

4- DOURAEC, P. L. L'intrusion saline dans I'estuaire interne de la Loire. Etude du front
de salinité et de ses variations saisonnieres. Thése de spécialité. Université de
Nantes, 1998, 245.

5- AMIRAD-TRIQUET, J.C. Radiologie des milieux aquatiques. Masson, Paris,
1980, 191.

6- KOKLU, U.; AKMAN, S. Comparisons of three different enrichment technigues in the
determination of lead in tap water and bottled water by flame atomic absorption
spectrometry” .Analytical letter . 23,3, 1990, 569-576.

7- JIN, L.; WU, D.; Ni. Z. Determinations of lead, Cadmium , Cobalt, Cooppr , Tin,
Arseinc And Molybdenum in Seawater and biological samples by graphite furnace
atomic absoption spectrometry after preparation and preconcentation with APDC
precipition. Huaxue Xuebao. 45 , 8, 1987, 808-812.

8- BERMEJO-BARRERA, P.; BERCEURO-Gonzalez, E. Determination of vanadium in
water by electrothermal atomization atomic absorption spectrometry after extraction
with 8-hydroxyquinoline in isobutyl methyl ketone. Analyst. 115, 1990, 545-547.

9- YOON, Y.; MARTIN, J. M. Dissolved trace metals in the Western Mediterranean Sea:
total concentration and fraction isolated by C18 Sep-Pak technique. Mar.Chem. 66,
1990, 129-148.

10- LIU,Z.S.; HUANG, S.D. Determination of copper and cadmium in sea water by
preconcentration and electrothermal atomic absorption spectrometry. Anal. Chim.
Acta, 267,1, 1992, 31-37.

11- BURGESS, R. M.; RYBA, S. A. A comparison of colloid-contaminant C18- based
isolation techniques using PCB contaminated humic substances and interstitial
water. Chemosphere 36,11, 1998, 2549-2568.

12- DONAT, J. R.; BRULAND, K. W. An evaluation of a C18 solid phase extraction
technique for isolating metal-organic complexes from central North Pacific Ocean
waters. Mar. Chem 18, 1986,85-99.

13- JEFFERY, G. H.; BASSET, J. Vogel's Textbook of quantitative chemical analysis. 5th
ed. 1991, 480.

14- FRACHE, R.; BAFFI, F. Dissolved and particulate metals in the pack ice melting
process in Ross sea (Antractica). Anal. Chem, Rom, 87, 1997, 367-374.

15- KINGSTON, H. M.; BARNES, I. L. Separation of eight transition elements from
alkali and alkaline earth elements in estuarine and seawater with chelating resin and
their determination by graphite furnace atomic absorption spectrometry. Anal.
Chem. 50,14, 1978, 2064-2070.

196



Tishreen University Journal. Bas. Sciences Series 2010 (2) saxl (32) alaal) L] aslell @ 00880 daals Ao

16 ABOLLION, O.; ACETO, M. The retention of metal species by different solid sorbents
mechanisms for heavy metal speciation by sequential three column uptake. Anal.
Chim. Acta. 411, 2000, 223-237.

17- STURGEON, R. E.; BERMAN S. S.; DESAULNIERS, A. preconcentration of trace
metals from sea water for determination by graphite furnace atomic absorption
spectroscopy. Talenta. 27, 1980, 85-94.

18- FIGURA, P.; MCDUFFIE, B. Characterization of the calcium form of chelex-100 for
trace metal studies. Analytical Chemistry. 49,13, 1977, 1950-1953.

19- BORDIN, G. Etude de comportement du cuivre, du manganése et du cadmium dans
des deux écosystemes eutrophies : la rade de Brest et le secteur indien de I'océan
antarctique. Thése de doctorat, UBO, Brest, 1985, 2109.

20 ATZEI, D.; FERRI,T. Structural characterization of complexes between iminodiacetate
blocked on styrene-divinylbenzene matrix (chelex-100 resin) and Fe(ll1), Cr(l1l) and
Zn in solid phase by energy-dispersive X-ray diffraction. J. Am. Chem. Soc. 123,
2001, 2552-2558.

21- ZOLOTOQV, Y.A.; KUZ'MIN, N. M. Preconcentration of trace elements. Wilson &
Wilson'S, Comprehensive Analytical Chemistry XXV, 1990, 780.

22- ZOLOTOV, Y. A.; IVANOQV, V. M.; AMELIN, V. G. Chemical test- Methods of
analysis. Wilson & Wilson's. Comprehensive Analytical Chemistry (Eds), D.
Baracelo XXXVI. 2002, 950.

23- BYRNE, R. H.; KUMP, K. H. The influence of temperature and pH on trace metal
speciation in sea water. Marine Chemistry. 25, 1988, 163-181.

24-TURNER, D.R.; WHITFIELD, M. The equilibrium speciation of dissolved components
in fresh water and sea water at 25 °C and 1 atm pressure. Geochim. Cosmochimica.
Acta.1981, 855-881.

25- FLORENCE, T. M.; BATLEY, G. E. Trace metals species in sea water. removal of
trace metals from sea water by a chelating resin. Talanta 23, 1976, 179-186.

197






