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O ABSTRACT 0O

Sequential extraction is a useful method of identifying how toxic trace metals bind to
sand particles and the strength of these bonds. Sequential extraction uses a series of
extractions on the same sample, by using extraction liquids expected to promote
decreasing mobility of metal fractions in the sand . The selected sequence process named
BCR (Community Burean of Reference), is consisting of  four-steps, but with
improvements in the fourth step (so it has become two parts ;the first is: by using the Aqua
regia and the second is : by using Hydrofluoric acid).Seven different samples of sand
from coastal areas in Syria have been studied. (Fe ,Mn,Ni) have been analyzied and their
concentrations have been determined by using Atomic Absorption Spectrometry (AAS),the
results have shown that the increasing percentage concentration for Fe, Mn,Ni in the
residual fraction, are: for Fe between 0.97277% - 4,11822% , for Mn between 0.022437% -
0.501866%, and for Ni between 0,0009714% - 0.03034%.
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Exchangeable

8 ml 1M MgCl, (pH=7)

1 h, room temperature

Carbonates 8 ml 1M NaOAc (pH = 5) 5 h, room temperature
Fe and Mn oxides 20 ml 0.04M NH,OH/HCl in 6 h, 96°C
25% (v/v) HOAc
Organic matter 3 ml 0.02M HNO; + 5 ml 3 h, 85°C

30% H,0, (PH = 2)

Residual

HNO,-HCI digestion
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ilayal) A | Loy il
Exchangeable 10 ml 0.5M KNO; 16 h, 25°C
Organic matter 10 ml 0.5M NaOH 16 h, 25°C

Fe and Mn oxides 10 ml 0.05M Na,EDTA 6 h, 25°C
Residual 10 ml 4M HNO; 16 h, 25°C
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Exchangeable

40 ml 0.11M CH,COOH

16 h, room temperature

Reducible (Fe and Mn

oxides)

40 ml 0.5M NH,OH-HCI
(pH=1.5)

16 h, room temperature

Oxidisable (Organic matter)

10 ml 8.8M H,0,

16 h, room temperature

Residual

HNO;-HCI digestion
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Soluble-exchangeable 15 ml 0.1M CaCl, 2 h, room temperature
Surface adsorbed 30 ml 1M NaOAC (pH = 5) 5 h, room temperature
Organic matter 5 ml NaOCI (pH= 8.5) 30 min, 90-95°C
Mn oxides 30 ml 0.05M NH,OH-HCI 30 min, room temperature
(PH=2)
Poor crystalline Fe oxides 30 ml 0.2M oxalic acid + 2 h, dark
0.2M NH,oxalate (pH =3)
Crystalline Fe oxides 40 ml 6M HCI 24 h, room temperature
Residual HNO,-HCI digestion
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average | average | Average | average | Average | Average | Average

K ppm 9187 12377 11980 5104 8317 8105 6895

Ca ppm | 358.10° | 519.10°® | 513.10° | 663.10% | 299.10° | 163.10° | 252.10°

Ti ppm 1976 870 245 4009 1016 1140 1.50
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Mnppm 522 560 328 1128 569 697 1042
Fe ppm | 139.10% | 108.10% | 209.10% | 477.10? | 279.10> | 150.10* | 632.10?
Nippm 25.4 25.7 27.8 427 289 31.4 127
Cu ppm <16 <16 99.0 37.5 <16 18.2 21.3
Znppm | 28.0 31.4 288 69.4 36.0 40.3 71.3
Brppm 7.41 14.6 34.1 1.70 19.7 4.26 11.7
Rbppm | 2.35 4.60 2.85 9.57 6.80 18.5 3.40
Srppm | 2391 2434 2845 190 987 498 1153
Yppm 11.6 15.4 5.62 9.15 10.8 8.35 14.6
Pbppm <35 <35 <35 <35 <35 <35 <35
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aial) 5.10,15,20 ppm (0.125,0.25,0.375,0.5)ml
J<al 5.10,15,20 ppm (0.125,0.25,0.375,0.5)ml

ity el A aladiul (i) Gabaia¥) ddllae s o jaie I sl ddee o6 G
(8 )dsall miase g WS agie JSI Gubidl) Lo i

: @l paluaia¥) Adlba Slga o Jeall hgde (8 ) Jsia

bl Bl (e dasall Jsha Celll &5 ainll o
0.2 nm 284.3 nm Oaliid/s )58 2aal)
0.2 nm 279.5 nm bt/ sa iaiall
0.2 nm 232 nm bt/ 5a J<all

ko) a3 AN Jayd) clie B dagpaal) yualial) (o @il cpm (9 ) Jaad)
: AAS ) Galaiay) 4dlhaa 48y 4k aladialy Adlida adlga (je

Ni( C%) Mn( C%) Fe( C%) Al yall PEARA|
0.000066 0.0000877 0.001 Exchangeable
0.000757 0.0017 0.1023 Fe and Mn Oxides il
Oxidisable
0.001746 0.05429 0.97266 Residual
0.000061 0.0000772 0.001233 Exchangeable
0.000703 0.001643 0.14872 Fe and Mn Oxides stk
Oxidisable
0.0017015 0.501866 1.22819 Residual
0.0004879 0.0000797 0.1633 Exchangeable
0.001441 0.001976 1.9939 Fe and Mn Oxides iy
Oxidisable
0.0019714 0.10092 4.11822 Residual
0.000985 0.001197 0.16425 Exchangeable
0.011342 0.019876 1.39462 Fe and Mn Oxides Tl
Oxidisable
0.03034 0.088924 3.19705 Residual
0.000065 0.0008632 0.005853 Exchangeable
0.000852 0.008751 0.57895 Fe and Mn Oxides adll e
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Oxidisable
0.001845 0.0224307 1.488097 Residual
0.0009763 0.0000865 0.009986 Exchangeable
0.009873 0.00175 0.99888 Fe and Mn Oxides clagal)
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0.005853 | 0.005833 | 0.009986 | 0.16425 | 0.001233 0.1633 0.001 Exchangeable
0.57895 0.2432 0.99888 1.39462 0.14872 1.9939 0.1023 Fe and Mn
Oxides
Oxidisable
1.488079 1.24764 1.69705 3.19705 1.22819 4.11822 | 0.97266 Residual
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A SEHA ialladl | eaial
ladsl) ilany!
residual Fe and Mn exchangeable residual Fe and Mn exchangeable

oxides oxides
1.6988 0.9988 0.0099 0.973 0.1023 0.001 X Fe

0.4 0.5 1.8 0.5 0.8 1.5 RSD%

0.26 0.06 0.0028 0.02 0.002248 0.000248 (ch)aa s
0.05489 0.00175 0.000087 0.05429 0.0017 0.0000877 X Mn

1.5 2.1 3.2 1.7 2.1 3.35 RSD%

0.003 0.0006 0.00001 0.006 0.0002 0.00001 (ch)aa s
0.017232 | 0.009873 0.0009763 0.001746 0.000757 0.000066 X Ni
1.2 1.7 3.5 1.5 3.2 4.2 RSD%
0.006 0.002 0.0002 0.0002 0.0001 0.00001 (ch)aa s
t bl pughpl llaia B (Gl Suaially asd) ¢ JS) Aibany) Al gudagi: 12 Jgaad)
okl eshyh 43k Aalldl | jail
ilaay)
residual Feand Mn | exchangeable residual Feand Mn | exchangeable
oxides oxides
4.118 1.9939 0.1633 1.22 0.14 0.001 X Fe
0.42 0.7 0.87 0.74 0.8 1.5 RSD%
0.27 0.16 0.049 0.16 0.000248 | 0.000248 | (chad =
0.1 0.001976 | 0.0000797 | 0.05018 | 0.00164 | 0.0000772 X Mn
1.5 2.4 3.7 1.7 2.1 3.4 RSD%
0.13 0.0012 0.001 0.12 0.0012 0.001 (cl)asl
0.00197 | 0.001441 | 0.000487 0.0017 0.0007 0.000061 X Ni
2 2.4 3.5 1.5 3.2 4.2 RSD%
0.00024 0.0005 0.0002 0.0004 0.0001 0.00001 (cl)asd
b il g bt Bl b (Gl Gaidally saad) e (9 dibaay) Auhall agis 13 s
=l e SR Aadladl) | il
laay)
residual Feand Mn | exchangeable residual Feand Mn | exchangeable
oxides oxides
1.488 0.578 0.0058 3.197 1.394 0.164 X Fe
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DN cChgyma Ayl Agllal Jlol & JSaly asially saall (e S (ggine aail BOR alill (85! 2yl alasiol

0.5 0.9 2.4 0.5 0.5 0.8 RSD%
0.15 0.027 0.00062 0.05 0.16 0.049 (cl)aa 2
0.0224 0.0087 0.00086 0.0889 0.0198 0.0011 x Mn
1.3 1.65 2.5 0.72 0.9 1.7 RSD%
0.0037 0.0006 0.00024 0.0037 0.0015 0.0005 (cl)aa 2
0.00184 | 0.000852 | 0.000065 0.030 |0.011342 | 0.000985 X Ni
1.32 2.45 3.23 1.2 1.34 2.4 RSD%
0.001 0.00024 | 0.00002 0.0065 | 0.00024 | 0.00024 | (ch)a&h =

t e ol Aihia LB (il uaially yaall (e S Ailany) Aual gaags: 14 Jgaal)

o ol dikie dalledl | yaial)
iglaay)
residual Fe and Mn exchangeable
oxides
1.247 0.24 0.0058 x Fe
0.47 0.87 1.67 RSD%

0.07 0.049 0.0006 (cl)ad) 2
0.0598 0.0087 | 0.000087
1.34 2.78 3.2 RSD%
0.029 0.0006 0.00002 | (o) =
0.0019 | 0.00095 | 0.000086
1.5 2.11 3.1 RSD%
0.001 0.0003 | 0.000024 | (c)i

x|
<
5

Ni

X

D Gluagilly clalitngy)

sl il (ALY Al Jabe b lgde Jsmnll & Al jealial) 3805 ¢ g of geitin—]
dilatl il iy 8 ols dlia of ol XRF () daily 5)5lal) diylay Qi g 3a3ll) 5800 Ly
LAkl eyl

s Y ol oY iy sl ehall dlase b DAl el sealill oY1 S0 of =2
- HF Cinugl) gl (mas Bilia) aas ¥) Gl ) Ysaia

dpaaall daphl)l ) age @y Y b Gelily dasd) ihie b oasall 5805 of mmes-3
sl e A LS5 Gasda sl (Ally Sl siia a5 cllia 3350 5all

o GLEY Ol gl (ol aaallyS)i A5lae Taa e M, NI JSulls Suaial) 505 of isies—4
G Gl Al
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