CHAPTER 1

INTRODUCTION

Background

Sediments cmental materials, or

masses of such mat ;ganic, that originate
from weathering c by, suspended in, or
deposited by, ai: accumulated by other
natural agents, sv %ion from solution or

secretion by organisr g JFf & 7 ' "'; M\ on the Earth’s surface

) e !"
at ordinary temperatur jfn. :«f Eﬁ I'\Wated forms (Gary, McAfree
and Wolf, 1977). rm— :
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During 1 ;, : nte, sediments may
undergo geochenicr ": cha® Pent Jlomposition may differ

¥

greatly from its paae t rock. Elicl.l alternation may continue

e AU ARENTNEARG. 7 ome

this altera&on depends om ihe depunitiunnl envlronlent and the
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Therefore, sediments are the result of complex processes of
nature. Although they are derived from a great number of different
sources, the main sources are continental areas, coasts, submarine
volcanoes and marine lifes, while the rivers, atmosphere, icebergs,
etc., act as the media of transportion toward the final resting place

in the basins of the world’s oceans. To understand these processes,




scientists must have information of the sediments of how they got
there, where they originally came from, what kinde of changes
(transformation) occurred between original source and eventual

deposit, the condition under which the original deposit formed, and

what changes in the sedim-g ‘gent have occurred since then.

‘/)i the properties of the

Such information is u

sediment sample, suc —mineral composition.

Sediments » 2 trace metals in the

hydrological cycl: arrent quality of the

system as well as certain hydrological

and chemical parame MAtiment cores has proved

to be especially us W storical record of the

natural background lei v sed accumulation of metal

(Salomons and Forstner, 1  _,' e : are also indicator mediums

depending on er

Yo X : _ _
metals in the si¥= "= -~ nNecessarily fixed
m

permanently by se®™aents.

sources for trace

They may be recyc¥ed via biological and

chemical ag ‘ "ﬂf 3 s .

HUEIEIrs NNy
Serio environmental Me to s i-entn has rred only in
ﬂW’ei ohad I - 3&%%1% VGV v o
protection. But they provide a home and a food source for many
organisms; it is the biota they support that require care. Moreover,
sediments may serve as a source of contaminants to the water, or
contaminated sediments might cause other damaging effects on people

using thenm.




Biogeochemical processes can redistribute the contaminants,
but most (metals, pesticides, hydrocarbons, etc.) show high affinity
to particulates. These contaminants become associated with fine-

grained materials so that their behaviour and fate are determined by

particulate dynamics. Despite all the interacting processes, some

2 deposited in coastal and

“/Js.nt inputs.

portions of the particle =

estuarine areas, leavin

Sediments fow : . AN _owwcan be divided into 2
broad categories ac® A\ ) g wposited in the deep-
gsea or the near-g# ; _ “er in compositions,

grain sizes, and Deep-sea sediments

(pelagic sediments) greater detail. 1In

contrast, less attent - 2 W -shore sediments where
depositional environme: #: ;@ e; including estuaries,

r——

fjord, bays, lugn-ons, de L7 ZikdilA 2 the continental terraces

and marginal basije® @>d.cally and oceano-
v, £

graphically diversT4yoS .m=e in the deep-sea.

l

Consequently, nea.r-— .ure sediments are verr het «ogenous and represent

the entire rﬁ m m T to the ocean.
Near-shore H composes j]n number nrﬂ 731-:1:1; mlpnnentn which
HmAY, has been
suggaﬂ iqnﬁmHHﬂlmm removal sites of

several elements from seawater because the accumulation rates are very
much higher and the physico-chemical conditions are different from
those found in open ocean. This, therefore, indicates that studies of
near-shore sediments are of great importance. Golterman, Sly and

Thomas (1983) said that the sediment compositions influence the water




gualities of the reservoirs by means of geochemical balance.

Metals in natural waters may be bound to the various
components of sediment by a range of chemical processes (e.g., ion

exchange, adsorption, compound formation, etc.). The mode of bounding

and ease of release back iy -jieous phase are variable and

subjected to physico-c; L “/Jthe natural water system.
#

Figure 1 show how nwem : ch fraction of sediment

components indicated r. N St soil or sediment can be

28 which range in nature

from fragments of th ' =:“ﬁ;als, carbonates, sands)

QU= oxide, clay minerals,

In general, t waye in which elemental

partitioning, elelental in each type of sediment

components, in [<4i o y iLsp are : (1) by the

interpretation n.‘ﬂ; ’t'{»-ilent samples, (2)

by the physical sexdration and subsequent an

L) EWI“‘%’W UL

anatdsis of the components,

Total sediment analyses require the decomposition of the
sediment sample by strong acids and/or strong oxidizing agents before
determinations of elements can be carried out, with exception of
Neutron Activation Analysis. Analytical result ie the summed total of
a given element in every componente of a sediment sample. The_lunt

simple way of interpreting element partitioning from total sediments
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analyses is by expressing the results on a carbonate-free basig

(Turekian and Imbrie, 1966), Quartz-free basis (Thomas, 1972), and
Carbonate/Quartz-free basis (Salomons and Mook, 1977). These are
attempts to correct for the dilution effects of trace element-poor

materials e.q., quartz and carbonate which are present as a biogenous
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-fraction consisting of carbonate and siliceous shell material in
sediments. Thus, the non-shell fractions of sediments can be compared

directly with one another.

Another approach which may be used for the comparison of

sediments of different comp’ Yy a single baseline involves the
use of specific elemen a general source material.

In this approach aiwm nts (Kemp, Thomas, Dell and

W lysis material
W ce material

MM\vent x in the analysis
material relative \ and in a source
material relative t g % -3 \ " or sediments, the use of
indicator elements, ¢ _ — tay® further, and rather than

indicating a general ele;_, T they can be used to establish

e A T,
the location of| \s <fc| fractione. In terms

of distinguishi! i S elent in either the

residual {latti' held) or the non—residtll. (non-lattice-held)

fraction of ﬁ m igdicator element is

aluminium {@ﬁ i iﬁﬂ ﬂnﬂehﬁalmst exclusively

lncai i i]he lattice struffures of aBminosilicatéldiinerals or is
n
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relative to Al is possible to estimate the partitioning of an element

resi

between the residual fractions of sediments providing the ratios are

known for aluminosilicate residual minerals.

In practice, a baseline material, rather than individual

minerals, is chosen against which to compare the element : Al ratios




of the sediments under study. The criteria in selecting a basgeline
material is that such a material should represent the composition of
land-derived components as they are origimally brought to the oceans
i.e., before they have undergome any of the element enrichment

processes operative in the marine environment. Shales (Forstner and

Wittmann, 1981) and near-sly -:ghnaswami, 1976) were proposed

_ 1 .
é{ 981) believed that near-

W .ctimate of the baseline

as baseline materials.
shore muds should o1 ™"
against which to crg msition of either deep-sea
and near-shore sed’ soane should bear in mind
that near-shore r der wide variety of
environments which ([S\the same depositional

environments of the |

Table 1 Elemental m:t
percent, %; ©

he sediments (major cation in
lmnt ng/kg)

Element tear-shore muds (b)

i
¥ g ¥

%i::iﬂw'mmﬁ’sw'm aE

Titamul 0.5 %

aaNTNE NG 08

92

56

19 ; 13

20 22
0.22

(8) qurekian and Wedepohl (1961) ; (P) Wedepohl (1969, 1978)
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The size of individual particles varies greatly; the
coarsest materials include boulders, cobbles, gravel, and sand; the

finest materials include silt and clay, and colloids which do not

settle.

the finer-grained f e

relatively high m; ‘ ®sa:nd fine sand fractions

the metal concer

dominanted by qua: . A '“:.:xauontents. Consequently,

otien
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Figure 2 A generalized profile of the variation of the concentration
of a trace metal with grain size in a sediment (After
Férstner and Wittmann, 1981)




Therefore, the fraction <63 um is recommended as a normal
practice for the analysis of trace metals. This is not only help in
better intercomparison of results but also help reducing the grain

sizge effect as well.

In term of trace rartitioning study sediment will be

separated into group bv metal content of each sized

group is analysed.

\ - of componente offers
the most scientif 43 o 24 NN the study of elemental
partitioning in s sl dddthe | \ s by which the metals
are incorporated in o H,ﬂx 3 are themselves largely
chemical in nature. | 18 lﬁg a chemical attack on a

sediment involve a leachk: ch is specifically designed

to put into SO 5 the total sediment
v_- |" J

s
1

sample.

i
i dF

The mosf mjmple selecigye dissolution technique is to

miuﬂ.g DD WS VAT e v » siver

leaching of sedllent samples ghith an nc e.g.,ﬂhas and Voutsinou
(1 WIMMWQ’M&? ﬁ%] destpred to
establish the distribution of non-residual elements among the
components of a sediment are reviewed elsewhere e.g. Férstner and
Wittmann (1981), and Salomons and Forstner (1984). The complexity of
those techniques depends to a large extent nﬁ the nature of

information sought.
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A large amount of information is available on the
distribution of trace metals determined by various operationally
defined selective extraction schemes (Chester and Hughes, 1967;
Presley, Kolondy, Nissenbaum and Kaplan, 1972; Nissembaum, 1972;

Bruland, Bertine, Koide and Goldberg, 1974). But all these procedures

subject the sediment t rinding before chemical
fractionation. The ox pLi lternation of the sediment
during drying and grie_g Fraction differentiation

of elements withir ge, Engler and Smith,

1977).

The se e metal distribution
involving chemical, | i ve, | . d mainly of deep-sea
gediments with 1ittl Wbl 8 jarine systems. Anyhow,

Sholkovitz (1973) cons! ) Mposited sediments of near-
shore basins and exce Bl g _relate processes of early
diagenesis to inp=

Objecti

s11.1.4E|.1¢MEJ1 AN WA srens e

esigned to useﬂ for deep-seafsediment pgatitioning sty and some has
Qiﬂ’lﬁ\‘mﬁ BRIRNEN R s
sequential leaching technique originally developed for near-shore
sediment study. In addition, near-shore environment varies greatly
from place to place; thus, method developed for a type of near-shore
sediment may not be suitable for another near-shore sediment from

different environment.
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Therefore, it is the prime objective of this study to develope
a suitable sequential leaching technique that can be applied

successfully for the sediment from the Gulf of Thailand.

[ols) re
As has been mt / that most of the metals
associated with seds - - '- ge <63 pm, therefore,

gsediment samples are - . S Ylay-sized particle will

—

be used in every ex-

Geochemicr, s N as readily oxidizable
!

organic carbon, ir *\~ Ac\Nual fraction and total
\ !

metals are a.r.mlj"iw'I % \sh the trend of metal

partitioning occured | \\ ., The relationships found

between metals and eachl——— property will be used im
_H A, =

validating the _ de g~ loped.

Y. X

1t is im --;: =~ esent in marine envi-

B

"4F
ronment are tested,and included in this study; therefore, only a

. ‘a el "
reresenco@f 4 4 PUYN TN ST - = = ™
L ! - B
acceptor, #Ahc (Zn) for intermediate acceptor cadmium (Cd) for

e —— = < Y
W TOIAIUUARTIINYIA
| |
Factor affecting every sequential leaching techniques are
temperature, time of extraction, type of reactants, strength of
reactants, sediment to extractant ratio and sequence of extraction.

However, in this study only type of reactants, gtrength of reactants

and sediment to extractant ratio are tested.




(L

13*

pe e yeie o e

10®

.

fe

101° . 102° 103°* (E) 12 '

PR

O CreDLBUR |
. 8 @
fa b B
- AL
[T
.|= #'g I AA T THATA "13“”} .
L ; 1
A AT !

=3
- T
L]

L 120

Li*

- 10®

lﬂ 2°

’lmmm MI’IQ NYANE...

Sediment samples to be used in this study were collected from

the Gulf of Thailand during March to April 1985 by the Hydrographic

Department of Royal Thai Navy and Department of Fisheries uging a

Petersen Grab Sampler.

The location of sampling is shown in Figure 3.

Position of each sampling station is shown in Appendix A.
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Once a sediment sample i collected on board, only

sediment that has not come in direct contact with the grab surface is

collected into a clean pla sample should immediately be

stored at <2 °C or fre::

The fro™® e W " ater tranferred to a
clean plastic tray v- ' \. - The sample is later

freeze-dried. ' , e \ 1 St in a clean plastic

‘all % ave much effect on the
total trace element c \\ ation, organic-extractable

trace elements, ete. any procedure of drying may

lessen the validt P B (ieienthal and Becker,
1976). For insl ' B¥ Jkedly affects cation
exchange capa.citr» id iron Sr e u.p, irs to decrease the pH
slightly (Schalschaf &gnzalez, Verggra, Galindo and Schatz, 1965).

puisersore b ) 9 BV T P wore se s

air-dried, the greater amoun§ of water goluble and mic material

o B WAL T RAZNHIAE o o
irrversible change which will also affect the complexation state of
the trace metals (Hesse, 1971). In the opinion of many authors,
freezing at -20 °C to -30 °C is the best method of storage. The
drying temperature of 360 °C will oxidize some organic compound

{Gﬁl‘l‘.erlﬂ.ﬂ et llt 1 1933} N
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The dried sediment sample is divided into 3 subsamples.
The first subsample is kept for future work at a later date and is
called a reference subsample. The second subsample is used in size
and mineralogical study. The third subsample is used in geochemical

and sequential leaching studies.

2.

‘reated in order to remove
organic matter usine ' Slified from Muller (1967)
and Carver (1971) / , i\ oMy of organic matter, the
sample is wet-siev: = The portion that ig
retained on the siev . while the fraction that
passes through the3 ’ Yy ¥ rzed for its percentage in
gilt- and clay-size Ll 5 ~. envation technique such as
those described in Muller e ver (1971) (Appendix C).

As — — o) diffraction (XRD)

=
L
|

technique is em _ ~-cmi-quantification of

major group of c™y minerals. The full &%tail of analysis is

dﬂscribe.:. 1ﬂw§fﬁﬂ El'ﬂ’fﬂﬂ Alﬂ )Td Appendix. D,
QRIANIMUNINEDNY, .....

sieve and later analyzed for the following geochemical properties;

3.1 Readily oxidizable organic matter by chromic method

(Loring and Rantala, 1977). Full detail is described in Appendix E.

3.2 Inorganic carbon by acid-base titration technique
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(Gross, 1971) (Appendix F).

3.9 Metal in non-residual fraction by hot acid leaching

technique (Hungspreugs, 1982) (Appendix G).

3.4 Total metal analysis by neutron activation method

(Appendix H).

The geoche adygis aut in 73 samples. After
are completed. The
Gulf of Thailand™® ' 1\ Wvarious sedimentary

provinces and 2 ¥ j ‘ ' \ W province are chosen

N mhing experiment is based

The desig g ;:ﬂ

on previous expermental: ;.--’.:-' E7; y workers. The review of

Previous WOrks el 11 .

2 Y}
Sedimfffts v Pse Jliperiments are sieved

iF

through a 70 pm nylqp gieve. All a.:l.ners used in these experiments

e P B RENTHANT. ne o

and pipette qms should be p,ecleaned in 10X nitric ac.td bath for 3
- ARIRIDTURNRIIN D B, i o
contaihers in DDI water bath for 2 days, themn rinse again with DDI
water before let them dry in clean bench and keep the cleaned
containers in plastic bags until used. Care should be taken in every
step in order to prevent contamination. Clean room and clean bench
provide clean atmosphere for working. Purification of analytical

grade chemical reagents is required in order to reduce the

015354
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contamination of such metals in the chemical agents which can be
ghowed in blank value (Appendix I). Electronic mechanical shaker and
ultrasonic bath are used in mixing and dispersing sediment in
solution. Separation of sediment from solution in each step is dome

by centrifugation at 4,000 rpm for 15 min. Distilled water used in

all experiments is DDI w 4ng of metal concentration is

done by using an at: ‘.ctrophotoleter. Every
calibration curves i o 7 r3 —=ctrophotometric standard

(using standard ad’_

ethod carried out is

designed for sepecif “’ 0 \ ipulative losses, and to
minimize variations i 'he~ % ! :

uniform or incomplete ex A
.r"'?l-" A ."

soug extracted due to non-
® effect, or readsorption of

solubilized ion W » reviewed in Chapter

1% s A

.-E
=l
I

}u&ﬂsE5EEnL_Jijﬂ_EiEEuEL_JhJDErﬂiﬂn
““WEI"J‘TI’EWITW E‘I‘ITTT“ i

Separatiof Separatign 1: is dome by

mtqmmﬂwuwmmm S

order to settle down a pellicle of very fine material which could

Disaggre-

remain on the surface of several of the extract solutions. However,
accese to such centrifuge is not possible. Therefore, an ordinary
centrifuge capable producing 4,000 rpm (max.) is employed instead. It
is found that at 4,000 rpm all most of particle in solution is settled

down, which can be observed from the clearness of supernate. Thus, it
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can be assumed that least amount of particle remains in solution after

centrifugation.

- i eact t The type and strength

of buffering reactant solution to be used are chosen and decided

because of their buffering d intensity.
metal concentration is
expected to be highk 7 o smployed to prevent the

adsorption. d to be sufficient and

suitable for extr; ion from sediment.

sequence is designed in

such a way that \ R;e phase with another is

minimized.

j’?:_":'.

Consideri~ ;-. \ i and preparation techniques

=

employed it ie At h4>)' happened in the

-
-
!

exchangeable frl"' prior to analysis;

o % quﬁﬁﬂﬂﬂmm‘s e
—ARIANA TRy

displaced by other cations from accesible ion exchange sites and

thus, analyzing tkh " fraction may not yield a

released from weakly bonding adsorption sites. These metal released
from the exchangeable fraction during storage and preparation will be
present in the soluble form in which it will later change to soluble

salt upon drying.
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Based upon this assumption the exchangeable fraction
will be extracted along with carbonate and soluble fraction and the

sum of all these fractions will be considered together as one.

4.2 Experiment 1

Six sampl-= the Upper, Middle and Lower

“/Ji“nt' Each sample is run

—eved through 70 um nylon

Gulf respectively, are
with its replicate.
gieve and let it dr- = weighing. Weighing
should be carried order to minimize
weighing error assor e . Sample size for
each replicate is u.Ff 1 extractant (sediment
: extractant ratio wapped teflon vial ig
chosen as an reactiol®v easily cleaned and can
be put directly in the ce volding contamination during
transfer and sepazatic
¥
= ..: it

e :“!..:I.' Bna

ﬂumvfsmfm:msﬁ.u b
CU DRIk Nl .

before use

2. F

- sodium dodesyl sulfate (SDS) (1%) + HBHDOE
(0.2 M), pH 8.8

- NaHCOZ (0.2 M)
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3. For roxide

- HHEDH*HCI (1.0 M) + Na-citrate (0.175 M),
pH 5.0

- 10% (w/v) Nay-EDTA

For Residual Fraction

spared by distilled HNO4

miistillation set)

:Vdition is designed in

order to prevent cr g \ n fraction which are as

follows:
EXTRACTANTS DY) EPEAT RESULTANT FRACTION
a) NaOAc (1.0 M > I—— - : carbonate, sorbed
v Y] (and salt)

b) Hy0 (DDI) washifliscara) x1 4§
c) sgalééx Eia,z M), pH 8.8

a anic
; Bgﬂgﬁﬂﬂjﬂ&l?ﬁﬂ&l’]ﬂ‘i’“

a
o nzaﬁmmmmm 8%
f) Hﬂzl ‘HC1 (1.0 M) + Na-citrate oxyhydroxide

(0.175 M), pH 5.0

g) HF-HNOg-HC10, at 200 °C residual




20

4.2.3 Procedure

1. For Carbonate, Exchangeable, Sorbed (and

Extraction by acetate buffer is repeated 5

times by adding 5, 4, 3, 2 .xtractant respectively. Care

“/) acetate buffer due to

ghould be taken duri

effervescence causec ouffer with carbonate

materials. After = ghake for 10 min. and

disperse in a soni- Wilote : Continuous use of

the bath will cause gfie 4 = . oire. Therefore, cooling

must be provided ir N, tcmperature at constant

’ A\
level). Centrifuge BT v N H‘ the supernate into a

polyethylene bottle "oy \.\ »u'e, Supernates from each

A
extraction are mixed thols inal volume is obtained by
weighing the solwmtic -acond decimal point.

‘vl |r'd
washed by adding®5 ml of DDI water, shake %

R extraction should be

¢r 10 min. and allow to

':z::::et :ﬂymmw‘ﬁ":ﬁgue for 15 min..
RININFUNRATNEA Y

After the first fraction is extracted and
the sediment is washed, the organic fraction is extracted with the SDS
solution at 100 °c for the first two times and at 25 °C for the

remaining. Sample handling, extractant volume, separation and

dispersion are carried out the same WAy &as described in the previous
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fraction. However, the sediment is washed with 0.2 M NaHCOq instead

of DDI water.

Extraction of samples rich in organmic
matter with SDS-NaHCOg resulting in a solution with low surface

tension, thus, making it very o} ~a]lt in transferring the supernate

da,-EDTA chelator should
be added to all SD8-'g W to prevent precipitation

of trace metals an” W type of metal-organic

fﬂﬂl

N \\ces out of the NaHCOg
(0.2 M) salt solutio gf : » % "2°. Shaking and warming
the extracts is requir & iz s the organic matter tends
to flocculate out of solrziZiisyi</ £ al., 1984).

iy ] ion

This fraction is ™ccessively carried out

the same wagf ‘o a7 - pa, | Ji-HC1 + Na-citrate
solution, mmmwg n.ﬁj DDI water before
RTINS
ARIRTTIINIING QY
: Dissolution of Mn oxyhydroxides rich
samples results in vigorous foaming due to carry over of traces of SDS.
Attempts to vent Hzﬁ. produced during the reduction of Mn by NH,0H, by

cracking the seal of the cap will result in loss of & portion of the

gsample (Robbins et al., 1984).

AnE1 FAUINIUTND |

Mt

IR | '-..'.L:“a'h l‘:‘ll‘.]‘:‘!lll 1
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4, i ract

15 ml HF and 10 =l HNOg are added into the
sample, allow to stay overnight. Add 3 ml Hﬂli:l‘ and heat to 200 °C on

hot plate until the fume of HCl04 disappear. More HF and HC104 are

required in some samples. R¢ after this process should be

; / olume of approximately 20

completely dissolved in 1

ml by weighing down te

N the followings are
noted.
jion the SDS-NaHCO4
Y the graphite furnace

making the result of thj bs ' i. atic and unreliable.

b)  ConciZihZ/\2/ n every extract is very low

as observe from Agae @442 is nearly at the

same level as blans

¥
1

i ¢

W A‘

6 samples show relavel;r the same parti-

t‘i ESSL = -
t’a,nuﬂertl ija;waenﬂ’]nﬂa?h fraction quite

tioning pnttﬂ;l-u EL_-
~ MAIUNAIANAY, . .

organic and oxyhydroxide fraction is likely to be judged by the change
in colour or the extract, for example during the first extraction of
oxyhydroxide fraction the colour of the extract is light green which

is change to colourless upon the third extrcation.
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From these observation the sample size is increased
to 1 g to be extracted by 20 ml extractant (sediment : extractant
ratio is 1 : 20 and 1 : 23 for organic fraction). The practice of
repetitive extraction for each fraction is changed to a single

extraction using total volume nf aw~tant at one time. However, the

/xtructian time in this
é extraction employed in

time of extraction remal
experiment equals to tk

experiment 1.

ig the same as in
JaHCO4 iz changed to

%1 of organic associated

-
L}

|}
'

A¥

4.3.8 i

quﬂmgm UV TE: e &
iZ:Eﬂ“lﬁSiﬁﬁlﬂﬁﬁWﬁ‘ﬁ‘ﬁ“ e

EXTRACTANRTS RESULTANT FRACTION
a) NaOAc (1.0 M) + HOAc, pH 5.0 carbonate, sorbed
(and salt)

b) He0 (DDI) wash (discard)

c) Hl-lzﬂﬂ-l-lﬂl (1.0 M) + Na-citrate oxyhydroxide
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EXTRACTANTS RESULTANT FRACTION
d) Hy0 (DDI) wash (discard)
e) Hy0, acidified to pH 2.0 organic
f) Hy0 (DDI) wash (discard)

g) HF-HNO4-HC10, at 200 °C residual

shangeable, Sorbed (and

Salt) Fraction
’Hxsnle as 4.2.3(1) but
only single extract 4 (17 E. fl_ Vv ml of extractant.

Commencing the pro#ts: 3.‘33" “haking the extract for

10 min. and dispersi A Tin. 5 times. Total time

4 - B
Y]
sfilof 4.3.3(1) except in

4

the type of extractnat mployed 4.2.
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ml acidified 30% Hqy0y. Shake for 10 min. before heating at
85 °C for half an hour then disperse for 10 min. in sonic bath.
Continue heating for amother half hour. Repeat the dispersing and

heating process one more time (total time = 2 hours).

Add another 5 ml of acidified 30% Hzﬁz,

shake for 10 min. and heat at 85 °C for 0.5 hr. Alternate between
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10 min. dispersing and 0.5 hr. heating until the total time of

extraction is 3 hours.

Cool to room temperature before adding
10 =l of 3.2 M NH OAc in 20% (v/v) HNO3. The extract is shaked for

0.5 hr. at room temperatuin

gthe supernate from residue by

centrifugation at 4,000
aota 4.2.3(4).

uv=ing the same processes

iy Jriment 2, and 3, but

changing in sedi t it 1 excroe. e troll mpraxilu.telr 1: 20 to

. 10 (by using ¢hglfing volumgyof extractants im the former

ex,.emtﬂml?\wim‘mﬂ’]ﬂi
qmawummma d

Sediment : extractant ratio in thie experiment was
1 : 10, but changing in concentration of extractants of carbonate and
oxyhydroxides fractions to half of the former extractant concentration
except in organic fraction which uses the same extractant as described

in experiment 4.
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4.7 Leaching and Total Analysis
4.?-1 i N i t Met 8

Cd, Cr and Zn in this fraction are leached by

scsediment is digested

tometer (GFAAS) (for C ‘;?EET_;

meter (FAAS) (for Cr and Irn : o minimize the matrix effect

= L "
T M T

during measurem|: '}

pfiyd is employed in
preparation of ciedl -ﬂ‘d‘

1
11
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