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Location of sampling stations in the Culf of Thailand (Harch-April 1985)

Station Lattitude Longitude D=M=Y Bot-DPF Bottom Bot-pH Bot-Oxy Bottom

104
12
134
14a
154
17A
194
21A

244
254
2TA
33A
344
354
J6A

(M) (z) (m) type

13:18 100:09 29 Apr 85 10 1 8.50
13:20 100:20 29 Apr HS 11 2 8.45
13:20  100:30 1 8.52
13:20  100:40 2 8.50
13:20  100:5¢ 1 8,50
13:09 1 8.41
13:10 2 8.50
13:10 2 8.50
13:10 8.50
13:00 8.40
13:00 8.49
13:00 8.50
12:50 8.50
12:50 -

12:50 8.50
12:50 8.49
12:40 8.50
12:30 8.49
12:30 8.50
12:30 8.49
12:30 | 8.46
11:45 ¥ 8.40
12: 100: z;s i ] 8.50

o

19
20
21
22
23
24
25
26
27

D B B - - 5 4 - T

4.04
4.08
4.30
4.40
4.04
3.10
4.29
4,35
4.20
3.47
4.32
4.18
4.40
4.27
4.00
4.38
4.31
4.51
4.40
4.43
3.82
4.38
4.56
4.28
1.56
4.01
3.08
4.24
4.25
4.30
2.84
3.66

.1!

4.12
4.42
2.35
3.74
3.78
3.50
Z2.84
2.07
1.79
4.42

12 20 s AR 3.30
11:0 | 5.50
11:1: A i 8.50
11: 100: . 1 8.50
11:47 ™ 1nu-sa 03 Apr 85 4! 1 8.50
11:58 ' 29 HMar 35 2 5.40
:45 m: 15 a.m

mmﬂmmq Ti Elfm 2,

Il: 101 58 a8
11:48  101:55 8.45
11:50  102:15 za Mar as :: 1.2 8.42
09:50 99:40 04 Apr 85 26 2 8.26
10:05 100:05 04 Apr 85 46 1 5.38
10:20  100:30 04 Apr 85 58 2,5 8.36
10:35  100:55 04 Apr 85 60 1 8.38
10:50  101:20 05 Apr 85 62 2 8.31
11:05 101:45 05 Apr 85 63 2z 8.25
11:20 102:10 27 Har B85 61 2 8.30
11:35 102:30 2T Har B5 29 2 8.50
09:35  100:15 05 Apr 85 24 1 8.35

3.30

salinity
30.1400
31.7200
31.9100
32.4600
32.2700
32.0700
32.7600
32.8200
32.6200
32.2800
32.9100
32.6400
32.8100
32.8100
32.7200
32.9400
33.0700
32.8100
32.7600
32.8500
32.7000
32,7400
32,7500
32.8500
32.5900
32,3500
32.6300
32.5300
32,5400
32.4400
32.6200
32,3300
32.6600
32.7600
33.1B00
32,3700
32.5500
32.3300
32.2900
32.3700
32.9400
33.2000
33.3700
32,3300
32,3300
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Location of sampling stations in the Gulf of Thailand (March-April 1985) (conmt.)

Station Lattitude Longitude D-4-1 Bot-DF Bottom Bot-pH Bot-Oxy Bottom

28
29
a0
Jl
3z
a3

Salinity

32.3700
32.3z200
32.8300
32,1600
32.1600
a2.2300

(N) (E) (m) type
09:50 100:40 05 Apr 85 55 1 8.38
10:05 101:05 05 Apr 85 63 2 8.50
10:20 101:30 05 Apr 85 73 1 8.40
0B:55 100:10 OT7 A 1 8.43
09:10 100:35 4 8.48
09:25 101:00 4 8.42

1

34
a5
a6
ar
33
as
10
41
42
43
4“4
45
46
47
48
49
50
51
52
53
54

-

L
Bottom type codes ;",n:

CURER I

09:40 101: 2!

Ii
(25
o o
.
L]
=

08:30

08:45 8.49
09:00 8.42
09:15 8.30
08:00 8.52
08:15 8.51
08:30 8.48
08:45 8.40
07:30 8.50
07:45 8.49
08:00 8.35
08:15 8.41
07:15 8.41
07:30 8.42
07:45 I e - 8.38
08:00 102:20 : - 1 a.39
06:50 101:45 T Az 2 8.45
07:05 o 103 = : 8.55
OT:2rb~Ad0o-94 14 wor SRS J.52
07:35 V. .._'"[ .60

T

DESCRIFTION
Hot l:nthn ige specfied

ﬂUﬂ?ﬂﬂﬂﬁWﬂﬂﬂﬁ

, with shell lndfur gravel

#1INY

) Stone

Y

32.6600
3z.1100
32.3700
32.6500
33.1800
32.1500
3z.5000
3z.7100
33.4500
a2.2300
3z.5400
33. 1800
33.5900
32.7300
a2.8000

33.5900
3z.oe00
32,7900
33.2800
33.4500

The Upper Gulf of Thailand's data (station XXA) is from field data on board of

research vessel of Department of Fisheries.

The Lower Gulf of Thailand's data is from field data on board of RfV Suk of

Royal Thai Navy.
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APPENDIX B

Removal ic Matte om Sedime

1. Accurately weigh 20-30 g of dried homoginized sediment.

2. Treat the sediment with 10% (v/v) hydrogen peroxide (Hy0y)

solution in order to remove qh Jjtter and help the sediment to

disperse.
3. Allow the rnight.
4. Heat at -x“ﬁa;hthe reaction.

5. More amour’ ; / \ 'ﬂ='ﬁ“n:for some samples which

Ea REII‘JVE " v | " (i : / Il“‘.l \ _.‘ A% f {J&Ckﬂﬂn Et al- ¥

1949).

AUEINENTNYINS
RINNIUNRIINGIAY




138
APPENDIX C

Calculation of the Time Required in Pipette Method

Before analysis of fine-grained sediment by doing sedimenta-
tion technique one should calculate the time for pipette out the

representative solution from t! igned depth by using Strokes’ Law

as described below.

From Strokes' Law

)
"
"

In this ——— '1cle for calculate

the time required & "' - Niet.z dispersed in water

the value of .Pk = 2.5, .Pf = 0.998 and "'l =0, ﬂl

Tmﬂuﬂ'}m&mﬁwﬂq ) Tnet no particte

sizes larger t in the lgyer above jhe depth h.

e ) ﬁj\‘lﬂﬁu URINGa Y

175 [__(0.01)(5) 11/
t(2.65-0.998)

(o]
n

s
n

231.726695 minute

3 hr. 52 ..i.“.t
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Sedime i i i ipette Me

1. The suspension that left after removal organic matter is
then wet-sieved through 63 pm sieve.
2. The >63 pm is dried and weighed (nearest 0.0001 g), result

was sand size fraction.

3. The <63 pm fra: silt and clay fraction is

analysed by pipette mesg sedimentation cylinder.
4. 10% (w/v) e is used as helping to
disperse the fine g each sample).

nlume to the top line
made.

6. Shake the ' ot unting the Hine
immidiately after shs ] »3 'E ;a d be made at constant
WMot 20 °C the time should
be change by using the eq

7. Afte ; g ol o)liquot is taken off

by pipette at dsedd ‘h"[. beaker wash the

J:d water i1nto tne same fdainer to ensure that

o AV ATEITIENG v e
~ NS .

accurately nearest 0.0001 g

pipette with disti.

10. Calculation of clay size fraction weight should be

substract with the weight of dispersing agent.
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The percentage values were plotted in a triangular diagram
which proposed by Gorsline (1960) for the purpose of showing relative

amount of components by their sizes (Figure 29 ).

Figure 29 Category of i ——= 2in Mo relative of sand, silt

and clay (After .
i

-;-'J

A

AUEININTNYINS
AT INGIAY
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APPENDIX D

Clay Mineral Analysis

According to the sedimentation method from grain size
analysis, the clay suspension is alliquoted and dried by evaporation.

The dried clay is ground in = 21 keeped in glass bottle until

use.

To prepare sl = y T - iry, the dried sediment
waater making a thick

pw to dry quickly at

un of the oriented

aggregate in the follc# T_E;T- H= ;,; Carroll, 1974).

]
g
o
r
m
-]
o
3
(]
H
(=1
-
i

-,

]

glycolated sli

| —

heat at®

heat at 5;% 0 7l

o HUHTRETIRATRE
slide i ssicator il require . idin

o TN LA A

glycol that replace the HyO0 molecule in the clay-layer will make the
slide to be inflamed.

X-ray diffractometer to be used ia Ni-filter copper radiation
generated at 40 KV and 20 mA, 1° beam slit and 0.2 inch detector slit,

and scanning at 1° 20 per minute over 2-37 °20 distance.
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1. 1 ntifi i igue

The °20 that each peak occurred is converted to d spacing
value by using Bragg’'s Law. The value in d(i) of the characteristic
reflection of kaolinite, chlorite, montmorillonite and illite before

and after diagnostic treatment were shown in Table 14,

Table 14 X-ray identif /a.? minerals (<2 pm) in an

oriented mo o ’IQH] .

Hinaral - 3 - ) Heating eaffect;
" - 1 hour

Kaolinite 7.15 & Becomes amorphous 550-600

Kaolinite, disordered 7.1; : [« Ny ! s amorphous at lower
3.75 AJ temperatucs than kaolinite

{001) noticeably more
intense on heating as water

Illite 10 4

small layers are removed
Honmorillonite group 15 A (00 ; - - uil At 300 T (001) bacomes § A
series ) !

Intensity; < 800 C shows
losa but no structural
~hange

Chlorite, Hg-form

01) scarely increase;
ructure collapses below
- 800

S ——— -
Chlorite, Fe-form "-'J

Trﬂly quantitatnwevnluatia are not ye nsalhle in
mlﬂ:ﬁ’lﬁ*ﬂﬂiﬂéuﬁ a9 ﬂﬂ’}ﬁnﬂmtm ot
characteristic x-ray peaks, approximations which may be called "semi-

quantitative" can be found that useful.

The intensity of mineral’s characteristic x-ray
diffraction peaks can not be used directly as a measure of its

abundance because of variation between diffractograms due to x-ray
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machine condition and to sample-mount conditions such as thickness and
degree of preferred orientation. In addition, different minerals,
different atomic planes within a mineral, and different samples of the
same mineral generally do not have the same ability to different
x-rays. Lately, variations in crystallinity and chemical composition

of different samples of the
use of pure mineral stand= - ﬂe reference (Johns, Grims

Wsion about only two of

yerals detract strongly from the

the minerals in a ™ %o variations between

samples may be causg, ' of the minerals.
Thus, it is more pre g . dance of each mineral
with respect to the n:
converted into relative v

pea.k—a.rea ratio can be
" Wpercentage by multiplying

each part of the ratio by a “lue of the "weighing factor"

JA’W'

(John et al., 190%) “gson of their peak

areas more reasoni #§ X ): that the weighing
factors for each mi| rnl App Ty ammm—————to all , he particles of that
mineral in the_ samp 18 &ad to all th@Jsamples compared, and that the

sum of the wﬂ uﬂﬂ m&mﬂmﬁhe mineralogy of

the sample. Therefnre, weight@d peak-areggpercentages ggre calculated
t&m’-l ANTRER HIAAIH B A @ivroniee,
jllite, kaolinite and chlorite constitute 100% of the mineralogy in

that fraction is generally reasonable.

Chen (1978) argued that no single set of weighing factors
can be applied to all types of clays because of the differences in

ionic substitutions, degrees of in layer stacking, and particle sizes
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of different types of clays. However, it is beyond the scope of this
work to investigate a suitable set of weighing factor for clay
minerals in the Gulf. Therefore, the weighing factors proposed by
Biscaye (1965) is employed for 17 i and 10 A glycolated peaks while

the weighing factor for 7 ; glycolated peaks proposed by Chen (1978)

is adopted. They are 2. 4 for 10 A, and 1 for 17 A

reprsenting kaolinite =z ite, and montmorillonite
respectively. The 7 arily divided between

kaolinite and chlori®e: o wvr kaolinite : chlorite

e

is adopted. The four ssummed, and the weighted
peak area of each y -4 AN %Ziccu by the sum of the
areas giving the | ‘ 5 ol : 8 I. .r¥h. The percentages

calculated are, at L of real percentages.

Total 100% = 1 AAB A) + 1(17 A)

Kaolinite : chlorite in Fe-from chlorite).

The V. Y ) represented by the
measurement of -ultt le he L gl mer— 964) .8 a summation of the
component peak heightguincluding th@/maximal height and subordinate

heights on U:ﬂog nms ﬂﬂq.ﬂﬁ every 0.5 © 20

within the penl: area above the @hackground =,

qmmnmumwmaﬂ
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APPENDIX E

termination of Readi Oxidizable Organic Matte

The method for determine the readily oxidizable organic matter
content in the sediments from the Gulf of Thailand was the Walkey-

Black method (1947), which adouy

Isring and Rantala (1977). The
readily oxidizable organig by s allowed to oxidize by
chromic acid and the 2 gduced by using ferrous
solution. This methd : il _— i non-sensitive organic
carbon like charcoal H“n;:lns may also remain
unoxidized. -=:udt 58% of the soft
organic remains in 1 can be converted to

the organic matter cfC . : -h% ii (M oular.

The oxidation c M id may be represented as
follows :-

2_
EEFEDT

.i‘ “*Hzﬂ

and the reduction 3 Y ) be given as :-

Crzﬂfz- + EFE{HH4]2 1

'ﬂ‘ﬂ‘ﬂ’)"ﬂ&lﬂiwmﬂ‘i

lennarar f;lsks, 500 ml capncxtr

LB TS TINY T 8

= Pipettes

2. Reagents
1. 85% Orthophosphoric acid {H39ﬂ4} (sp.gr. = 1.71)
2. Concentrated sulfuric acid {H2504} with silver sulfate

: dissolve 2.5 g of Agy804 in 1 liter of conc.Hy50,
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3. Sodium fluoride solid (NaF) (sp.gr. = 1.84)

4. Diphenylamine indicator : dissolve 0.5 g of diphenyl-
amine in 20 ml of distilled water and 100 ml of conc.H,S0,

5. 0.1 N Potassium dichromate solution as primary stan-
dard : dissolve exactly 49.04 g of KECréﬂ? in 1 liter of distilled

water.

6. 0.5 N p ate solution : dissolve

196.1 g of Fe(NH;)(SCy o mwtilled water containing

3.
sediment
sample, ground in an oot S\ B\ %ough 70 pm nylon sieve
(non-ferrous) placed i : . ask. |

2. Add exa Jhy, — \ Potassium dichromate
solution by pipette and lix — : vy gently swirling.
e o ./

3. AjW28 ' L fPrently rotating the

flask of the sol F_-. AX void spattering of

the sediment onto ti¥ side of viuc :1iasK. '

er‘ ﬁ-inutesmlelﬂ;he chemical reaction complete,

dilute the :Elllﬁﬂ lm %J 5 mtﬂ l:l ﬂ ;
~ATRNSAATE 8.,

6. The sample is then back titrate with 0.5 N ferrous
ammonium sulfate solution until the colour of the solutions change
from dull green to brillant green. Titration should be made with

carefully because the colour changed is quite difficult to separate.

In the beginning the colour of the sample is dull green because of the
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chromous ions, and then become a turbid blue as the titration proceeds
before change sharply to a brillant green at the end-point (but not
every sample that can be seen the turbid blue colour).

7. If most of dichromate solution is consumed, the
analysis should be repeated with smaller sediment sample.

~jank should be run with each new

8. Standardization

batch of samples (or ever?

sesz2ing a clean 500 ml

»ous ammonium salfate solution

The volume in

is calculated by 'tlon is derived as

|;-|J

e | Du }
40Uﬂ saup; weight

R ,;Hﬂﬁ Klﬂﬂmﬁl'lﬂ% }

4000 &, aa-ple ight

whmﬂWl aNNINl NN INEa Y

Standardization blank titration, ml of ferrous ammonium

shown at the end 7Y

m
% organic carborfif= 1uyi s

._.;-..—

gulfate solution

T = Sample titration, ml of ferrous ammonium sulfate solution
1.72 = Conversion factor of carbon content of organic carbon
12 = Milliequivalent weight carbon

4000
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ived Equation for C eadil idizable Or i ter
1. Standardization of Ferrou iu Solution
used 1.0 N KyCry0q solution = 10 ml

used ferrous ammonium sulfate solution in titration = 8§ ml

equivalent weight of

at the equilibrium :

equi.wt. of =
2+

so Fe“" concentrati N
5
N
2.
used ferrous am aifF7r77. 3 . n in titration = T ml
equi. wt. of Fe2+;lgaﬂ AT Jrzﬂ?g' was not used
‘!ﬂ RY |
At the begijjjing v . nixf'
‘ (1000) =
B0 KzGI'EUT L

WETNENINGINT
IRAMATUNAING1A Y

equivalent weight of C in organic matter = (1.0)(10)(1-T)( ul )
S 1000

grams C in organic matter = (1.0)(10)(1-T)(_1 )(12)
S 1000 4
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Since carbon only constitudes about 58% of the soft organic
remains in sediments, the carbon content can be converted to the
organic matter content by multiplying the formular by 1.72 if want in

% of organic carbon.

so % organic matter = (1.72)(_1 )(12)(1.0)(10)(1-T)( 100 )
1 0 4 S sample weight

AutIneninens
ARIANTAUNNINGIAY
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APPENDIX F

Determi i Inorgani n_(Carbonate Content)

Several methods could be used to determine the contents of

carbonate in sediment samples such as x-ray diffraction analysis, acid

treatment to liberate carbor \.and then detected the volume

of gas or the acid-base

In this expe .- ,h_ S e ion technique (Gross,

1971) is chosen be®Z:- | T Wh.uitability to clayey

sediments. excess amount of
standardized hydrg®1- I - \ -«,EE the of solution).
Completing the reac! -1'ﬁff : E _z?“~ate by heating, then
back titrate the untr gt gy a ' ;:I.E droxide solution using

1. Materimls
- Erl}™}
- Bureh":, 20 —ie di::aion 0.1 ml or more

- Pipattef

AUIINENINGINS
%mmymmmaﬂ

2. 0.25 N Soudium hydroxide solution (NaOH)
3. Phenolphthalien solution : dissolve 100 mg of solid
indicator in 100 ml of 80% ethyl alcohol (0.1% in ethyl alcohol).
4., Sodium carbonate (H32003}

5. Potassium hydrogen pthalate (KHCgH,0,)
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6. Bromocresal green solution : prepare by triturating
100 mg of solid indicator with 1.45 ml of 0.1 N NaOH, dilute to 100 ml

with distilled water.

3. Procedure

1. Accurately weig f freeze-dried sediment sample,

/) pm nylon sieve, transfer

ground in an agate mortar

to a 250 ml erlenmeyer

r lution
3.
4. A bwas »2, add another

MAting for 20 minute.

%A the solution by using

, W iroxide solution using

phenolphthalien as an inZFizibsii 2/ slor of the solution will

change sharply frx A o il - »puint.
V. .
T. Staimd:® =-< solution is made

dialy.

15 Drr potassium diydrogen pthalate at 11 °G for 2 hr.
= »qmmmmuwnwm q g

2. Weigh 0.9-1.0 g of potassium hydrogen pthalate (to the
nearest 0.1 mg) into 250 ml Erlenmeyer flask.

3, Dissolve in 100 ml of distilled water.

4. Add 3-4 drops of phenophthalien.

5. Titrate with sodium hydroxide solution until the pink

colour of the indicator persists for 30 seconds.
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6. Three replicate should be done.

5. i ion o ri
1. Dry sodium carbonate at 110 9C for 2 hr. and cool in a
dessicator.

2. Weigh 0.6-0.7 g yggtion of the sodium carbonate (to

the nearest 0.1 mg) into Z5 flask.

water.
solution until the

6. Boil A, \ } Moutes, cool at room

temperature, and comp g N ﬁ % color is changed back

The refisions during standardizatio™fare

AN
s 1ﬂj ﬁmﬂﬂﬂﬁm g1 ﬁuﬁl

The results from the acid-base titration for carbonate contents are

calculated as follows :-

a) percent COg-C = [(100)(0.006)(mlyn))(Nygy)] - [(mly on) (Nyaop))
(This involves no assumptions about the forms of the carbonate

phases)
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b) percent CaCOy = [(100)(0.05)(mlycy) (Ngoy)l = [(mIyon) (Nyaon)]

(This assumes that all the carbonate occurs as ﬂaﬂﬂE}

Autaneninens
QMIAINTUANINYIAY
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APPENDIX G
~lattice Held M gis

The leachable Cd, Cr, Zn, Fe and Mn metals from non-lattice
held fraction are extracted from 0.5 g of <70 pm sediment (passing

through nylon seive) by 20 m]

Jijstilled nitric acid at 100 °C
for 15 minute in teflon ; - extract to cool to room
temperature, then cers : . e 1pcrnate into an acid-
cleaned polyethylene v " pernate, substract with
the weight of teflon i at least the second
decimal ﬁaint. A r- | L prepare by using 1 N
distilled nitric 7 ‘ocess as sediment
analysis. Measureme 4 _' : A done by using atomic

adsorption spectropho#®r er. . :£+ ds ion calibration curves

.!'I

are prepared from BDH i*EﬁF stindard. Both calibration

A ,-.
curve and blank are rug ﬁ"f £ & samples., This methods is
found effective ; - - J sed by Chester and

Voutinou (1981) (Eul -‘-5- ks

AU INeNIneIns
AN TUUMINIAY
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APPENDIX H

Total M Analysis

The analytical technique for total Fe, Mn and Al metals in
gediments iz a non-destructive method by neutron ativation. The

analyses were prefromed Energy for Peace Agency by

Mr. Wanchai Dharmvanij. s of this method is its
destroying the sample.
ted in acid-cleaned
ly weigh 100 mg of
sediment. Blank ls are tested for
contamination with standard materials
employed are 5 mg X\ 3 mg of high purity
magnesium oxide powd: -1/2 standard sediments

which are also encapsul W ials.

The sampis v diataed under the same

conditions in twi“} Ry Jiations (lm-1h) are

at a neutron flux §ij 1 - eainuflls. After leaving to

A

decay for 9 minutes, gigagurements of grgdiation from the aluminium, and

B 11 Y LTTTTD (TP S

multichannel mlyzer. Long girradiation,are made 1 at neutron

o gmmmmammn i

leave decay for 45 days before making measurement. Each sample has
its flux monitor irradiate under the same conditions. Hyperpure
Germanium and Ge(Li) detectors connected to multichannel analyzer are

used in measuring radiation from the Fe isotope. The kind of isotopes

produce under irradiation and their characteristics are listed in
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Table 15.
Table 15 Nuclear properties of isotopes utilized in NAA (Habib and
Minski, 1981).
Element (n,r) product Half-life r-Ray energy
(Kev)

Short-irradiation

Al 1179

Mn B47, 1811

Cr 320
Long-irradiation

Fe 1099

AUEININTNYINS
AN TUUMINIAY
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eference Stand -N-1
Sediment

Source : International Atomic Energy Agency
Analytical Quality Contrrol Service
Laboratory Seibersdorf
P.0. Box 100
A-1400 Vienna
Austria

Description :

This material
from the top 0-30 cm ]
near the Scheldt Est:
genized, and stored I -
was used for this
material can be founa

‘‘sor in the coastal zone

growed sieved, homo-

_gubsample of SD-N-1/1
s description of this
W LAEA, 1985).

/ ¥..ined sediment collected

Certified concentravic

Element % interval
Cd W 0-12.0
Cr P A N -161
In N k. ‘ N 25-452

Reference :

International Atomic Energr : Certified reference material
IAEA/Sediment 8 ,f* ion sheet. International
Atomic En Lo '*:r{;nrf, P.0. Box 100,
A-1400 Vi -

International Atc 8 AY ) parison of natural

radionuclids i P —uent sample SD-N-1/2.

Report no. . . Internacienernconic Enjijty Agency, Laboratory

Seibersdorf, P.ﬁ. Box 100, A—14ﬂﬂ Vienna, Austria, June 1985.

FI'HEI’WIIEIVI?WEI’]TW
qmmmmuwnmrmﬂ
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APPENDIX I
sed emical reagent

Hydroxylamine hydrochloride (NH,OH-HC1)
Cryst. from aq. 75% ethanol and dried under vacumm over Ea304

or Pzﬂﬁ

Sodium acetate (NaOAc)
Cryst. from =& rate (if slowly heat

until the dryness it wi::

Sodium bicarbonate (Na'
Cryst. from no, x'iﬁlu should not be heat

above 40°C

SDS (sodium dodecyl b fate;

(not done in thi% se of the grade of reagent

was good enough)

Purified | .:“r 14 ml/g) filtering

and cooling, then dx Ting™ o T

d¥

Trisodium citrate {an%*bilitr in hot uater = 167 gm/100 ml)

o HARYRTNEINT

Na,-EDTA {diuﬂalul dihydrogen eﬁpylenedialine tetruacetnte}
iﬂ?ﬁﬂ“ﬂﬁﬂﬂl%ﬁ?ﬂﬂﬂﬁﬁm -
of agq. sYlution at room temperature and then slowly add ethanol until
precipitation, filtered with sintered-glass washed by acetone, ethyl
ether and dried over night to dihydrate or at 80°C to anhydrous form.

FROM : Purification of Laboratory Chemicals, 2nd edition (D.D. Perrin,
W.L. Armarego and D.R. Perrin, 1980)

LA
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APPENDIX J

Sodiumacetate-acetic acid buffer ea

Sodium acetate-acetic acid buffer (NaOAc (1.0 M) + HOAc, pH 5)

solution should be cleaned up by passing through chelex-100 resin

Z

column
2. rinse the r- ¢ 4 times to wash out
organic residue
3. rinse ; \ ! i distilled water
4. rinse
5. rinse 5 AT oder % istilled water

6. rinse 2

7. rinse imCs (i ; louZle distilled water

Chelex-100 A i y
Chelex-10%dd g 'r. resin.

Stability :+#reakdown in strong oxidizidd agents.

Chel ﬁm . ig opglymer containing
paired ilinm i ﬂﬂc ﬁ}]?jﬂ ups in binding
metal _io I lectivi ,‘f r. div oye mﬁ nt ions is
about Qﬁ:] aqfﬁ ﬁlﬂﬁi‘ﬁﬂﬂﬁ Ejtransitiun
metals, even in highly concentrated salt solution. It’s widely used
for ultra purification of buffers and ionic reagents since it will

scavenge metal contaminants to an extremely high degree of purity

without altering the concentration of non-metallic ions.
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0
CHE-C/
“No-nat

(Stylene-divinylbenzene copolymer matrix)—N
_ 0-Nat

CH,-C
2 ‘5‘0

The quantity of metals c'yj §x-100 will absorb is a function of

pH : absoption is very lo gincreases sharply from pH 2
to pH 4; and it reache? : * Any metal removed from
solution is placed e ns originally on the

resin.

AUHININTNYINS
AN TUUMINIAY
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APPENDIX K

Sise conposition of sand : gilt : clay in the sedinent sasples [in perceat).

Station] sand

silt

clay | sedimert g g Station} saad silt clay | sedineat naze

L]

1]

I

B

iU

104
1
1
I
154
In
1]
i
Al
21
254
m
kE
L
kLT
164

O e Y L e b B

15
16
11

ﬁ

I
i
i
i
1
1
1
1
i
i

.
6
L.

80.58
.1

18.13

80.1¢
&0, H

17

!-i.!'i

W

!! m L1 ul.truf

QN’T‘M T mw

.61 65,42 25.91 jclayey silt
.97 52,22 001 jsandy silt t
15 75.80 1T.45 [clayey silt §1
16 81,22 3131 jclapey silt §

w8050 1061 6.8 }silty sand
03 25,81 B.16 jsilty sasd
10,08 lclapey silt
11.22 lsilty clayey sand
9.2§ jeaady silt
15.01 }sandy clayey silt
T34 jsilty sand
141 }eandy clayey silt
' 5,83 |saady silt

150 .cllm pilt
IL.45 lelayey sill
12,13 !sandy clayey silt
11.97 lelayey silt
15,14 Jelagey silt
21,18 jsandy clagey silt
15.62 |saady clagey silt
.91 !saady silt
19,62 jclayey silt
21.29 |sany clayey silt
Hi 21,60 |clayey silt
o) ) 11,68 jsany clayey silt
Y] b {silty sad
o 01,04 (clayey silt
F Lo st gl 12.82 .lu; clayey silt
0.45 sand V4L S 1590 ) mr clayey silt
jeilt 'IH;N 0.00 0.00 s

ﬂﬂaﬂiﬂiﬂﬂﬂﬁﬁﬂizmm

P63 4.3 001 Lailty sand

S ————

1.3 wWn IiJl .llltl sund

.41 6551 1. li .Il.tﬂ' silt

1500 48.26 15,94 |sandy clayey silt
[ ]

1
L}
L)
L
1
I
I
I
1
1
1
1
1 ]

.

{ |

- data not available
Y63 pa

pand !
silt : 63

clay:



APPENDIX L
Table 17 The peak intensity of x-ray diffractograms of glycolated
alides from <2 jpm fraction represented by the sum of
component peak heights.
Peak area Peak areca
Station Station
. . . .
TA TA 10 A 17T A
54 4.40 6.30 3.55 18.25
BA . B.40 4.05 15.30
TA 7.00 4.05 21.10
8A 18.40 12.55 25.30
A 5.20 4,25 7.90
104 9.00 5.35 14.70
124 5.T0 4.05 7.75
134 Sy 12.05 7.30 27.60
144 .20 3.75  13.35
15a h 11.80 6.70 26.10
174 3. 05 9.45 24.30
194 ~.40 5.60 23.890
Z1a 10.20 5.60 27.50
23A 8.50 4.20 16.55
24a " 12.30 6.20 26.50
25A 7 11.40 8.60 23.20
2TA : 7.40 5.25 18.80
33a 4.7 14.00 4.80 21.70
344 11.05 7.00 15.45
as5a 7.35 3.75 21.20
364 L0 8.05 30.25
1 ‘5 4.45  10.80
2 fs | A 5.55 23.%
3 nl .60 7.10 32.95
4 no 42 . T5 6.30 21.30
5 L {.25 8.55 — -
10.95 18.95
ﬁ]u ﬂ”il N?:I’lﬁﬁ
1¥.%0 % K5 .45 22.80
10.10 5.45 12.70
27.45
Wiﬁ\‘lﬂ‘iﬁm‘lﬂ’ﬁﬂﬁﬂ
Q 1!.35
14.75 6.95 40.55 7.60 4. E! 13.60
14 10.45 4.85 19.30 52 8.05 T.30 13.70
15 11.80 6.80 18.00 53 4.85 5.55 19.85
16 6,00 2.85 19.95 54 15.35 13.90 22.05
17 4.25 3.95 8.40

ND : no peak showed in the x-ray diffractrogram
*= Station lacked of tﬁaj.n fraction

162
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fable 18  Clay composition in weight perceat of the Gull of Thailaad sedinents.

Station) Nontaorillonite Illite Chlorite Iy 1‘1* ¢ Station) Noatmorillomite Illite Chlorite Iaolinite
it # Nized layer it Niged layer

R % woou g
R uon
n i bl - J —— k] i 5
Wi on = : — PO
L | W i - O il 45 U 16
oo noon
TR Wow B
Mmoo W%
1} U ) il i 10 12
15h | b1} " ! \ n b1 10
! 2 - woou 10
mioon 2 oou
TR Woou W
9 | R
1T n Hi 11
5k | woou ;
| % 0 3
kL] 25 1 11
1T 8 i 11
Wi T ' I TR
T - o 0
1 i ! i n 1
= ™ k] u 11
el 0 i [T o) ! 1] 0 ]
Ploom D0 § e oo 3
bl a e o it il AR A
b inaminns: ¢ |
y o o n 3
1 'Y n 1o 1 % | :: 10

. n ne » e 'Y i

RN 'p'mnqa :
il A H 1! ]
|+ F b} | i 2 ! il
Bl % 5 : 1
i | k{1 0 ] i1 L ﬂ II 9
T g S A i 6
518 T ). M=t o 8 g
1§ u {5 i § :

t Station 47 lacked of line-grained [raction.
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&
: .
—_— ‘ .é‘_ﬂ " EEEEEEE
&
Qi daa
FERRERER A ST R e T SRR EES I R ETTTY

Figure 30 Characteristic peaks of each clay minerals under various
treatments in diffractograms from different parts of the
Gulf of Thailand.
(1) untreated (2) glycolated
(3) heat at 300 °C (4) heat at 550 °C
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APPENDIX M

Table 19 Percentade of oxidizable organic matter in silt and clay
fraction, and in total sediment.

in in
Station |silt & clay| in total
fraction | sediment

Station |silt & nln?‘

5A 1.800 0.82
BA 2.563 0.87

7A 2.265 2.25
8A 1.092 0.63
9 1.133 0.90
104 1.085 0.69
12a 1.328 0.69
134 - 1.400 0.96
14A . 1.607 0.86
154 ) 2.191 2.18
174 1.459 1.41
194 1.126 0.80
Z1a 0.896 0.82
23A 2,264 2.24
24a 1,323 1.14
25A 1.270 0.78
2TA 0,753 0.51
33A 1,297 1.21
'1-3-15 1.06

376 1.35

" .186 0.70

1 : . 1.126 0.49

: & ey 4o ) 1.000 0.95
1421 0.20 1,200 0.80

¢ o 0.2 Qf 42 1,180 0.69
ﬂummmmwmns
' 0.95

1.211 0.51 3.956 2.11

1.962 »’ 1.15 1. :45 0.79

ar
1 1 | 284 I 0.66
11 3.225 2.92 1 286 0.87

12 2.291 Z.28 1.686 1.63

13 1.285 1.16 51 2.442 0.50

14 1.217 0.75 52 1.138 -

15 1.727 1.61 53 0.958 0.70

18 2.405 2.37 54 1.275 0.82

17 1.742 -

* Station 43 no other chemical data because of lacked in <63 pm
fraction.
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APPENDIX N
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Percentage of carbonate content in silt and clay fraction.

Station

Vi
..t 3.
v '.

Carbonate Station

Carbonate
content

‘_ ...
AF . ‘\l i#

8.77

ﬂﬂﬂ?ﬂﬁﬂiﬂﬂﬁ

l.‘! 75
1646

21.13 53
14.87 54

9

9.44
T.12
10.49
13.90
14.87
17.62
16.37
12.72
7.86
6.34
13.11
17.08
13.397
4.81
8.46
13.87
16.13
5.17
10.71
11.47
15.53
7.83
8.94
13.52
20.23
6.89
11.44
15.82
10.03

nad

20.60
8.34
T.27°

11.7T1

Station 43 lacked of ¢63 pm fraction.



APPENDIX O

fable 21 Leachable netal concentration in sediments of the Galf of Thailaad in ppn (carbomate
[ree basis).

Station]

Gr

L1
il
]
1]
9
{1}
i
1
1
15A
'}
194
Al
th
th
15
m
A
e
L
36
1

!
]
i
§
§
1

qﬁ%ﬁﬁ%‘ °

0.1
L 0.0
' 0,05

51

12.118

li 100
19.226
13.01
16,685

v,
RI ]

1=

Ik Ilq'r

!

Iﬂ LIl

11.51! B521.67 407,98

L0

1 0114 16.562 ll.i!i T098.20

;0,002 27489 22.483 10376.15
1! {115 1974 If EiI 5N
1§ 0,063 13.006 18.624 6355.49
15 ) 0.020 2417 15,082 11315
16§ 0.108 21,889 19,487 1011717
11§ 0,109 13,267 12,199 10704.72

i!l.ll

ll

In Cr fe

11, 065

q§§§!§!§!§!§iir 15,50 13,339 11705.01

15.300
9,288

5631 18534
3.5 1198094
11.503 10133
718 10.813 T7208.68

ot 61 15,831 1902.51

418798  BIT7.05

W00 10,680 800812
(16 12,248 17632.10

s, 201

il Ll 1ansal
9.629 10821.61

AN W6 15720 6791.60

Wi
0.01%

1,840  T.067 G656.87

N 23860 17854 14607.85

1816 8,102 1045017
25147 18.07% 10169.52
12.889 12,474 6028.86
13.985 9.596 9182.85
b ) 12693 12212.20
o ‘[ 1LIT6  9428.56
et 15,090 B2SLY5
i 316 9.108 1LY

0,072 =483 19.040 10053.06

18,085 9.2m  M0T.98

VREE N oo

56.47

ﬁﬁﬁ

§61.94
485.41
SILH
mnu
§90.85
608.04
{18.%8

A3

L 0,09
L0104
LI
0.051
A

2,804 17591 1SHS.N4

98,20
A2
.8

16,560 12.429 l0487.27
JLEIE 13,407 14168.71
. st a0
18,310 8962 THLLL
13,880 6,457 6166.12
15,310 9.951 116864

{06.42
§11.55
§10.45
§13.61
{1802
§13.50
19344
Bl
IR H
131,69
81,23
§17.08
1.0
195,63
ELIR
180.4
3.1
0155
43,55
5.29
§4.83
3658
185.60
ne.n
BLL.67

aLL
n.n
§10.4%
164
192.29
195.2
LR
U558
.08
0.4
160.78

¢ Station 43 lacked of (63 wn fraction
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TEST OF PRECISION

Table 22 Replicate leachable metals concentration in sediments of

Station 4 . Hn

9791.815 | 532.163
949,049 | 540.710
%, 9609.419 | 545.990
==37.888 555.535
RR04.625 | 528,726

average WNo764.559 | 540.625

5.D. - | | 3. 170 9.636
% of S.D. - | \ A\ 1,876 1.782
23-1 T678.443 590.649
23-2 T931.607 639.646
23-3 7836.003 | 594.697
23-4 T666.572 593.990

8399.900 649.953

a=0) 505 613.795

.783 25.578
i.389 4.167
"AF
54-1 0.7T67 27.008 8. 155 11725.801 461.648
r i A G- 452,699
4-4 1 . u 1331, 463.799
‘ 54-5 - o.nus ‘zs .936 11888.738 49.614
iil a L1111 . 690
% of 5.0.| 19.458 a.ssa :z.wzs 2.277 1.888

*= Likely to be contaminated



APPENDIX P

Table 23 Metal conceatration in sedimeats of the Gulf of Thailand in ppu

(carbonate [ree basis).

TR R
L 61,68
;e
honn
uognst
0§ 1.2
124 | 65.61,
14§ 10,88
1A | 69.30
154 | 68.9¢
1§ 1.5l
190 | 66.09
TR LB 1
TR
W .8 EEEI!\‘
30§ 0.0T 202805
40 6941 J0566.17
M) BLAT 2662
! seell
TR
| e

I. : L“ l!l i

; 63,89
R )

L

T”HHHMH

11§ 6T 2661064
12! 9LSE 3100715
13! 68.28 2548813
1! 66.62 20306.08
DRLTL 3003691
16 ! 85,20 30658,99

L1495 26163.12

1162 —

§03.12

ﬁﬂm@ﬁ

§58.91
688.65
L
81438
#25.80
§36.91

10526.20
42

TLE L

i1 0094 4352021

S1TL ﬂi

iil.fl

Ellil.li
81551, 30
12286.35
§519.10
T8146.88
§7160.81
H4L.88

J4=£;:tmua

I!
"!'.

¥
I
I
1
I

L1 il

19595, 18
g1510. 31

=58 J0545.98

oy

8.2

WN307.80
119396, 04

\
W

A3
§1.94

0241, 48

15.60
tovad. 1

18016.97

™ 10780.54
0.4
089 290§0.6]
.54 1645004

i 81,71
- 28,62

.01 21970.40

EL 10,

!l.ll 3310.75

ATHEn Nk

18382.99
95181
201,00
20401.48
21567.99
JH205. 46

§06.85 43507.01
595,39 §1894.92
102,71 88105, 11
B04.38 T15029.04
$96.51 52384.86
T48.97 54389.08
658,85 §8710.99
9267 S0
452,57 42869.55
683,32 8018354
646.79 76188.28
906.90 56198.15
628,05 49613.85
508,46 B3301.07
$39.65 6663734
G4T.45  66R04.67
633,12 4316204
198,61 49984.18
565,57 G6076.83
§82.85 65175.6%
B0r.39 SIBLM
430.42 40381.08
396. 44 §6329.89
4.9 senL
034,40 62805.51

W16 SAUIL13
1.1 A0

L4

801,13

fl:
i?l.!l 654104
699,16 9638226
39421 60201.51
J54.57 51930.08
W15 S1540.50
§99.16 10109.87

¥ Station #3 lacked of (63 un [raction.
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Table 24 Barichwent factor of cr, Fe aad vin in sedinents of the Gulf of Thailand

Station; Cr Fe Mo | Cr Fe Mo Stalion] Ct Fe M2 ! Cr B hn
: (1) ! : (1) : (2)
51 0.9 ms 142 130 LO6 L.10 ! 2.00 0.82 LIS
B0, 0.87 0.6¢ 108 ! 131 0.4 113
no! LG 0.62 095 | L33 047 078
0oL 0.69 101 ! 130 0.5 1.06
T 0.6 LOT ! LY 649 113
104 ! L2 ! L& 04 135
* ! 106 | 186 0.4 L1
! 0.85 ! 192 0.1 0.9
! 0.8 | 2.06 0.92 104
154 ! 0.80 ! 153 0.46 0.84
m ! 0.80 ¢ 130 051 0.84
9 ! 152 ! L6 0.6 1.59
nm ! 119} 188 0.47 1.2
! ! 057 ! 130 0.48 0.60
m ! 0.06 | L3 0.5 0.80
%5 ! 0.91 ! L3 0.5 0.%
m ! L3 1 190 048 L4§
m ! 005 | L6T 0.5 0.09
! 081 ¢ L3 0.5 0.8
5 ! 0.8 ! 143 0.50 0.08
%! §OL42 DL 051 149
ok LI} 140 058 120
? | 055 | 131 0.49 0.59
e VLIT.6 0.8 ) L83 0.40 0.0
L0 B L e b & Lete L ! oL 053 LM
= LI0 ! L6005 L 4 ! - ) e e
g4 1 ! 4 b OLSE 0.49 058
HanidaneAng i
1 a 0 L L6 080 118
O Q150 0.1 1,02 ! 2.3 0.5 101 COIT 005 066 ¢ 121 051 0.9
10 :m 4 BRI u:-: 0.85 0.60 0.60 /L3 0.48 0.67
wia A A R
ojn | 0.52 0.0
100080 060 090 | 132 046 0.M 51 ! LG 0.69 0.62 ! 16T 0.5 0.6
WL L01 063 L2 ) LG9 048 LOT 52 L0l 0.67 066 ! 159 0.51 0.61
1§ 1059 0.5 105 | 146 050 LIL 53 10.86 0.0 001 ! 135 0.5 0.0
16 D067 0.60 089 | 130 045 0.9 54 1099 083 0.80 ! 147 0.60 0.0
11D L4009 107! 221 0. L1 ! |

(1) compare with shale
(2) compare vith near-shore mnds
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Table 25 Metal concentration from each fraction (ug/g).
{carbonate free basis)

Experiment 1
(a) Cd

A T o o -

Sample Carbonate Organic Oxvhydroxide Sum |Residual Total

8a (1) 0.0489 0.006 0.055 } 0.062 0.117
{2y 0.046 0.007 0.053 | 0.049 D.102
2TA (1) 1 0.051 0.113
(2) ! 0.034 0.095
13 (1) 1 0.032 0.181
(2) ' 0.022 0.172
16 (1) ! 0.039 0.223
(2) v 0.034 0,208
37 (1) v 0.033 0.168
(2) ' 0.023 0.1589
47 (1) ' 0.032 0.087
(2) ! 0.040 0.080

(b) Cr
Sample I, orgr b ol ! ;2 ; iResidual Total

o Rt 8 L o -

59.929 64.006
B8.723 72.768
55.009 58.365
22.881 26.994
60.477 64.172
84.055 87.341

13

16 &0 - :' 63.468 68,438
V. RY ) 95.701  100.758

37 (1) Pl St : | 49.909  53.009
II‘I; 0.968 T T ] ZJF 7 ! 58.876 61.673

47 {1: u uza 0.688 1.100 2,911 | 43.582  46.293

0.774 Q. 236 3.013 | 49.630 52.643

gt

o e e -|-|--|-—.——-—-

wmm ﬂiﬂﬁ'ﬁ’ﬂﬂﬂfﬁ T

1.177 1.100 61.699

t:) 0.979 1.105 3.689 5.773 | 60.703  66.476
27a (1) 0.329 0.548 1.083 1.959 | 51.583  53.542
(2) 0.8610 0.724 1.017 2.350 | 18.144  20.494

13 (1) 0.357 0.608 0.849 1.813 | 78.086  79.898
(z) 0.3z20 0.716 0.912 1.948 | 92.280  94.228

16 (1) 0.347 0.950 1.148 2.444 | 82.838  85.283
(2) 0.294 0.828 0.991 2.113 ! 77.088  79.201

a7 (1) 0.461 0.508 1.159 2.128 ! 73.825  75.953
{2) 0.425 0.829 1.117 2.371 | 61.633  64.004

47 (1) 0.270 0.152 0.746 1.168 ! 51.163  52.331

L]

(2) 0.295 0.652 0.558 1.506 | 47.629 49.135

o - o _—————— -




{Residual Total

i 0.042 0.083
i 0.034 0.074
L]

0.033 0.105
0.041 0.112

Sum Residual Total
7.000 77.490
7.032 77.082
76.141 83.586
71.808 79.109

(c) En ‘ S
.l. (1) 0.681 -1!! 6,669 10.489 | Eﬂ. 50.047

mmmmﬁ ﬂﬂa d EEEZEE
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Table 27 Hetal concen each fraction (ug/g).

Sample " N, : g i(Besidual Total
8A (1) 1 / N NG ¢ 0,040 0.078

y \ . 052 0.029 0.060
37 (1) Jd - W\ AN 0.035 0.111

0.029 0.104

(b) Cr

————— s 9 L % ==

sample Carbo Jlf: oudami =W aniflk Sum !Residual  Total

FERDECEENESL: & _ﬁ ... & 3

8A (1) 1.157 “——— 9.275 | 53.640 62,915
(2)  1.012 T BIA T 9.103 | 47.757  56.860

37 ([N i 54 4™ 45,954 53.594
— o 49,591 56.540
X J

------ F | -

oxyhydroxide@fganic Sum ‘Residual Total

ﬁ""ﬂmwﬂﬂmmﬂﬁ

QU 2) o.e67 2.651 7.244 10.563 |} n uzz 78.585
37 (1) 0,232 offia3 2.260m, 3.241 | 6 72.486

RANIIUUNTI IR
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Table 28 Metal concertr

each fraction g.lg_.-‘l].

e e, T . e o -

Sample ' Ly SCiun  Residual Total

8A (1) /[ = LR RN ¢ 0.038 0.076
F s \ : 0.042 0.083
37 (1) : . A ORI 0.038 0.106
' AN ' 0.035 0.102
(b) Ccr
sample Carbor JF ox a5 N & Tus !Residual  Total
i g .-':’jf . W =
BA (1) 0.347 ‘ 7.313 ! 70.180 77.503
(2)  0.749 _ZETRIIN T, : 7.984 } 73.106  §1.090
a1 (15 833! T78.716 84.354
‘n_ane 0o A=) 77.985 83,341
""" f !‘ d
() 2 | - |
Sample Dtyhydru:lde {Residual Total

: is ?,é?”ﬂﬂﬁﬂ o]
qmamﬁamm ARTRY
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Table 29 Matal mﬂclntra.tiun from each fraction (pg/d).

1 0.032 0.083
! 0.039 0.098
! 0.044 0.131
i

0.032 0.110

{Residual Total

' TZ2.433 B1.352

0.363 ' T1.867 80.407

37 (1) 0.32eF=AbiA T 1 | 78.144 84,754

' : ™ 68.415 74,448
v

(c) ZIn T

Sample mbﬂutq u:vmrd.ru:id- Organic Sum ;Residual Total

------- --.n- —_—————-— -

: «210 80.511
2l p.219 80.111
(1] ﬂ 058 ﬂ T03 1.453 2 213 | T8.078 B80.289
(2) 0.114 509 2.141 | 87.94F 69.956

‘m’]ﬁ\‘t I IRTINGTRY
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Table 30 Leacheable and total metal concentrations (pa/g).
I {carbonate free hanis)

49.411 97.271
49.610 97.059
62.901
58.637

(1) (F¥]

8A 099 100.326

,,ﬁﬂmmmﬁwmns

) | 16.2886 El;i#ﬁ
13 (1} i 18.768 91. 155

oL ARSI UNIINYIANY

(2) | 23.751 96.374
37 (1) | 21.300 93.619 102.510
(2) ! 21.127 B86.882 101.416
47 (1) ! 15.085 68.861
(2) ! 15,127 70.925
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