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Abstract

Determination of multi-elementsin scale and bone of fish was examined using solvent extraction —
andytical atomic spectrometry. Very large negative interference by the macro-component( calcium
phosphate) appeared to exist simultaneously on graphite furnace - atomic absorption spectrometry(AAS)
for Cu,Cd,Pb. Therefore, after scale and bone were treated with hot concentrated inorganic acids, these
element in the sample solution were separated from macro component using solvent extraction. 10u | of
the organic phase was injected directly in the graphite furnace atomizer of AAS. Other €

ements were determined by inductively coupled plasma atomic emission spectrometry (ICP-AES).
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Fig 1. Effect of synthetic hydroxyapatite concentrations on the
emission intensity of Na, K, Mg, Sr, Mn, Fe, Zn by ICP-AES

« Na: 10ppm (4.35x10“mol/l), m K : 10ppm (2.56x10*mol/l), Mg : 1ppm (4.11x10°mol/l)
Sr:0.1ppm (1.14x10°mol/l),  Mn :0.1ppm (1.82x10°mol/l), 0 Fe : 1ppm (1.79x10°mol/l)
o Zn: 1ppm (1.53x10°mol/l)
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Fig 2. Effect of synthetic hydroxyapatite concentrations on the
absorbance of Cd, Cu, Pb by GF-AAS
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O Cd: 1ppb(8.90x10°mol/l ), m Cu: 5ppb( 7.85x10°m0l/l ), 0 Pb: 10ppb (4.83x10°mol /)
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Fig 3. Effect of pH on the extraction of Cd, Cu, Pb, Ca into
hexyl acetate

O Cd: 1ppm (8.90x10°mol ), = Cu: 10ppm ( 1.57x10™molAl ), o Pb : 10ppm ( 4.83x10°mol/l )

Mn: 10ppm ( 1.82x10“mol/l ),  Fe: 10ppm ( 1.79x10“mol/l ) , ¥ Zn': 10ppm ( 1.53x10“moal/l )

o Ca:10ppm ( 2.50x10“mol/l )
formic acid : 0.1mol/l (pH2,3) , acetic acid : 0.1mol/l ( pH4, 5, 6, 7), citric acid : 5x10 *moal/l
DDTC : 4.44x10°mal/l, shaking time : 10min ,volume specific : Va/Va=1
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Fig.4. Effect of DDTC concentrations for Mn, Fe, Zn, Cu, Cd
and Pb at pH6

o Mn:10ppm (1.8x10°mad/l), m Fe:10ppm( L79x10“mol/l), o Zn:10ppm (15310 mol/l)
Cu:10ppm (15710‘mall),  Cd: 1ppm (89x10md/l), O Pb: 10ppm (483x10°mol/l)

acetic acid : 0.1mol/l ,citric acid : 5x10 ol , sheking time : 10min

volume specific : Vo/Va= 1, organic olvent : hexyl acetate
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Fig .5. Effect of Va/Vo ratio on the extraction of Cd ,Pb ,Cu
by ICP-AES

m  Cd:1ppm (8.90x10°mol/l),  Pb:10ppm (4.83x10°moal/l)
o Cu:10ppm(157x10°mol/l)

acetic acid : 0.1mal/l citric add : 5.0x10°mol/l, DDCT : 4.44x10°mol/|
shaking number of times: 500 times, organic solvent : hexyl acetate

3-2-4.
HAp Cu,Pb Cd
] Fig.6. HAp 10*-
10°ppb
HAp



60 |

Extraction (%)
5
|

N
o
|

O T AL T LR LR
10  10x10° 1.0x10° 1.0x10* 1.0x10° 1.0x10°
Rati 0 of Concentration of HAp, ppb

Fig.6. Effect of HAp concentrations on the extraction of
Cd, Cu, Pb

m Cd:1pph(890x10°mol/l),  Cu: 10ppb (7.85x10°moal/l), o Pb: 10ppb (4.83x10°mal/l)

acetic acid : 0.1mol/l citric acid: 5.0x10°mol/l ,DDTC : 4.44x10°mol/l
shaking time: 10min, organic solvent : hexyl acetate
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Table.1. Determination and concentartion ratio of multi-deme
in bone and scale of Largemouth Bass

Content value (ppm) Pond water Concentration ratio
Bone Scde Bone Scde
Ca 7710 87740 15 5141 5849
P 37630 42430  0030003°  1.25x(10°-107) 1.41x(10%10%)
K 1413 3685 16 883 230
Na 1547 1483 9.4 165 158
Mg 1408 2017 17 828 1186
S 137 1785 0.076 1798 2343
Mn 585 859 0.0666 88 129
Zn 391 468 0.0288 1360 1626
Fe 149 377 0222 67 170
Cu 113 183 0.022 51 82
Ph 036 041 0.0023 157 178
Cd <0.005 <0.005 0.0002 <25 <25
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Fig .7.The x-ray diffraction pattern of scale of fish

and standard HAp
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