? ! fifivl

£ * pelyethylene

/M= 2
fi

Aluminum f@® il

Aluminum feil

fi

30 mesh



50

?

CH3 cook

Mn

2

2

(cone.

2

2

3

A

) AR

2 2
Beaker ft 25, 50, 250, 1000
? A
? 10, 100, 1000

? ( polyethylene bottle )

I ( muffle furnace )

? ?
Separatory funnel

Erlenmeyer flask

250, 500

Atomic absorption apectrophotometor

& ? WA M\ 7

?  HNO3 ( cone. ) AR, ? HCI ( cone. ) AR,

Methyl Isobutyl Ketone ( MIBK )

Ammonium pyrrolidine

dithiocarbamate ( APDC )

dithizone

Carbon tetrachloride, CCI?
diphenylthiocarbazone

Stock solution Cd, Cu, Pb, Zn
’ ( deionized distilled water )

Soxhlet extractor

7}

24



— Thimble

— Separatory funnel 1000
— Beaker 50, 250, 1000
— Erlenmeyer flask 500

— W ater hath

— 10, 100, 250, 1000

— Chromatographic column teflon stopcock
1" 4E 247*
— Elution column 24 . £ 0.6
0.1
- 4 Gaa chrom &t©graph
2.5 ?
2.5.1 afin fTfi ( E xtraction )
— - hexane, AR A 68 — 69 *
( )
— anhydrous sodium sulfate, AR
130* . 12
2.5.2 ! f ( Cleanup )
— florisil, AR 60/100 mesh A
130* . 12

— anhydrous sodium sulfate, AR

130 * . 12



ASTM 60 . 12

( Redistilled )

5
1.
IT 2521
11
I
12 7
* deactivated alwaina
1973) . .. alumina 100
250 . ]

mangnetic stirrer

alumina  (

—hexane, AR

) AR 70/230 mesh
deactivated * 1w

68 —69

— Diethyl ether, AR

&

—hexane, AR ( redistilled )

i

\1?

1« ( Nicholson and Whithy,
Erlenmeyer flask
syringe

26



21

1.2 m . W
/ A
2 6
1.3 ? . 5o,
/ 4
3
2. /
|V
2.1 /
1 / *
/ 1 f f) )
polyethylene 5 Ifbjn ? 25
1 1 ?
2
2.2 /
/ ?
0-5 . aluminum foil '
2.3
aluminum foil '
? Stock solution
(Cu)
? 4 1t000 f
1 (1 o+ 1) 10 . ’
n ] n



*1

*!

*!

10

solution

1000 mg/ 1 Cu

(Pt)
anbydrous lead nitrate, Pt ( NO*)g 1*599
? 10 . ? 1
d 1000 mg/ 1Pt
(M)
manganese sulfate, MO  2.747 7 (
180* . 24 S ?
1000 mg/ 1 Mh
¢ (C.)
? Yiif 0.100
' ? 1
d 100 my/ 1 Cd
(Zn)
? r 1.000 ?
? 1 x
1000 mg/ 1 Zn
Standard solution
stock solution ’ ?  standard
} ' 0.5, 1, 3 5 10 ppm

? ?

28



dm pH

muffle furnace

3

80

25

" 450 - 500 *

29

Carlibration curve

30

12 .. ol

. ( Anderson, 1977 ; Bryan et al., 1977 )

1.3

20
14

2.1
2.2
2.3

2.4
2.5
AAS

2 N.

3
calibration curve

2 . ? '

standard

30 mesh,
Erlenmeyer flask 125
Hot plate
50



* 30

3.1 y  Reagents
— Ammonium pyrrolidine dithiocarbamate ( APDC )
solution, 1« 7 APDC 1 fi] 100 |
)

— Buffer ( pH 4*75 ) solution
sodium acetate, CHCOONa 136 f

* ? 500 . ? acetic, CHCOOH
pH 475 pH meter ) * ? 1 b
* 4 dithizone 0.0*l.%. ; CCI4.»Carton tetra-
chloride dithizone
Dithizone 0.01 «
001 f diphenylthiocarbazone
Carbon tetrachloride 100
3.2
3.2.1 * 500
1000
323 7 25 . buffer solution
3.2.3 APEC solution 25
3.2.4 MIBK 50
5 M
3.2.5 ?
MIBK
3.2.6 ? AAS

calibration curve standard solution ?



3l

4, ? $
4.1 ff " 850 1000
42 " f n - hexane 100, 50. 50
50 f& fi ft ! 5
43 B a fm
anhydrous sodium sulfate  ( a0 il )
4.4 » ? *
hexane f 2 3
4.5 * y * aluminum foil
¢
5. 3 ? I iU
5.1 B O fi Nahso™ 20 f
A Thimble
5.2 - hexane 250 soxhlet
extractor 0
5.3 2 ?
5 . clean —up
5.4 Clean-up column " -f 24"
florisil 40 f Na2CO* 20 f
5w« diethyl ether in - hexane 150
15 % diethyl ether in - hexane 100
eluting solvent
5.5 7T 1 * A
clean - up v ( Nicholson

Whitbyl 1973 )



5.6
1 « deactivated alumina
2 ( fraction

(" i )
5.1

5.8

6.1 ?
30 Mesh
6.2 7'
6.3

8

6.4
clean —up

Recovery

} |

fm

column 24 + 0.6 }
15 f fl n - hexane
)
1 2 column ( * f
2 10 . - hexane column
1 2 ?
, o
? fm ? vl
A I [
100 f } Thimble A
? BOxhlet extractor - hexane 250
5
54 - 5.8
m ? *
Recovery ?
1 ?
?

32



3. standard. ,

9 ? ?
? /
4. ? A 0 recovery
( Precision )
/
?
1 / 1/ 4
fru
2 047 ?
1. ? ppm [
standard solution ' * Calibration curve

optical density ( absorbance )

? [ Calibration curve standard solution
' A Xyug ml
20, A 20X YU(
20 . dry weight 3
3 7 ! A 20X > 1
! 17? | A _2|_0X yug
? A 7100, S

7



2, w2 lia
peak
peak standard selutien
appreiimate base line
|

' A »l

fla fm peak ua
peak . B

peak ?
| standard
peak

? standard
? )
A cme standard
Cjal
¢ ml

! E ml

P f

34

ppm

peak
peak
peak
peak
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