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APPENDIX A

PREPARATION OF REAGENTS

Nitric Acid (HN03) Conc.

P4

AR grade nitric acid ( HN03"3figs purified by sub-boiling
distillation in a ~teflon distillation apparatus and it was

stored in a precleaqu-pleethylgne bottle.

This puriffggf;:;ric pcid was used to'prepare 4N nitric acid
by diluting zson?pu;_i}fred f?’ig_ric acid to 1000 ml by double

distilled water. is 4N nifricf@cid was used in the analysis of

F . 3 L a“-i 7
heavy metals in sea wWater. ..~
Fgs i
10 % nitric acid was used §§ffc1eaning all apparatus used in
L =
this study. A L)
S 4 X )

Ammonium Pyrrolidine Dithiocarbamate (APDC) Solution.

o i

2% (w/v) 1agueousssolution of APDG was prepared by dissolving
2 g. of APDCyin 100 ml of double distilled water. This solution was
purified) by shaking wifh methyd iscebutyl ketome| (MIBK) cprior to use
in ordér to make it free of metal impurities. Purification was made
by extracting each solution 3 times with MIBK. At the first
extraction, APDC solution was extracted with MIBK in a ratio
10:1 and 20:1 at the second and third extractions. Each extraction
was performed by shaking for 5 minute in a separatory funnel
and allowing for each phase to fully separate and then the lower

layer was withdrawn. Discard the upper layer with was MIBK. The
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APDC solution was freshly prepared each time prior use for solvent

extraction.

Methyl Isobutyle Ketone $MIBK2;

The MIBK was purified by redistillation at 115-116 °C in all

glass apparatus.

Ammonium Hydroxide Solution (NH!OH).

NH,0H vas pﬁrified by ﬁ%acing two 250 ml teflon beakers in

vhich the first Bbaker contalned concentrated ammonium hydroxide

solution (AR gradés and another eaker contained double distilled

water to about half ef tull.ln a.vacuum desiccator. The pressure

.-r.‘ ¥

inside the de51ccator was reﬂuced %y a vacuum pump and let stand for

at least 24 hour. fhe purlfled_ﬁhhonlum hydroxide solut1on was

obtained from the beaker*brlglna&ime—contalned double distilled

wvater. This puriiied—solution_uas—a_dilutionébﬁ ammonium hydroxide
o _\.J'I ‘-.,_‘J

solution.

Stock Standard.Solution of Copper,.lead,.Ilron and.Zinc.

The stock standard solutions (1000 ppm) of Cu,, Pb, Fe and Zn
were Ocommercially ' available _and were used to prepare a primary

standard solution (100 ppm)

i Primary Standard Solution (100 ppm).

Primary standard solution was prepared by diluting
500 ul of stock standard solution to 5 ml with 4N HNO4, and then
stored in the precleaned polyethylene vials and kept in a

refrigerator.
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2. Secondary Standard Solution (10 ppm).

Secondary standard solution was prepared by diluting
500 nl of primary standard solution to 5 ml with 4N HNO,, - and
then stored in the precleaned polyethylene vials and kept in a

refrigerator.

i J

y
3. Third Standard Solution @ 0 pg/l1).

o
Third stamdard soluﬁlon was prepared by diluting 500 nl

of secondary staézf:gzéglutlon Eto 5 ml with 4N HNO5, and then
re

stored in the eaned polygthylene vials and kept in a

refrigerator.

Worklng Sta ards Solution (Cu, Pb, Fe and Zn).

4.1 Coppe

- =
o

IfThe copper working standard sb;utions were 0, 1, 5,

10, 20 and 40 ﬁg@; which were prepared by di}u{ing 0, 10, 50, 100,

200 and 400 pl ofthird standard solution to-10 ml with 4N HNO,.

4.2  Lead.

Lead

Thec+leadsvorking (standard selutions were 0, 1, 3,
5, 10,215 and 20 pg/l which were prepared by diluting of 0, 10, 30,

50, 100, 150 and 200 pl of third standard solution to 10 ml with 4N
HN03.

4.3 Iron.

The iron working standard solutions were 0, 100,

500, 1000, 2000, 4000 and 8000 pg/l which were prepared by diluting
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of 0, 100, 500, 1000, 2000, 4000 and 8000 nl of secondary standard

solution to 10 ml with 4N HNO5.
4)4 Zinc.

The zinc working standard solutions were 0, 50,

100, 200, 400, 1000 and 1500 vg/h}yhich vere prepared by diluting
i/,

of 0, 50, 100, 200, 400, 1000 and;l&éﬁaul of secondary standard

solution to 10 ml withi4N HN03.f

o 4 F I
TOC Standard Solutfféﬁgfégaratio¥.

0.85 ¢ o;;ﬁgi sﬁlum hydiogen phthalate was dissolved in

distilled water an dl.uﬁbd to 1500 ml. The standard solution was

equivalent to 0.4 mg mlﬁ— 400 ppmc»'
| '.‘.a' j,,’
¥ 4 dda

IC Standard Solution Preparation.

=Ly "," :-';f"l-:-:_'_i— h

1.40 g éf sodium hydrogen carhonatezénd 1.77 ¢ of sodium

carbonate (drledj at_ 500-600 ° C forms m1n‘aﬁd then allowed to
cooled in a desiccator) was dissolved in distilled water and diluted
to 1000 ml. The) standard (solution (wasfequivalent to 0.4 mgC/ml =

400 ppmC.

Calibration Curwves:.Preparationief TOC and IC.

The working standard solution of 0, 10, 20, 30 and 40 ppm
standard solution were dilutions of 0, 2.5, 5.0, 7.5 and 10.0 ml1 of
TOC and IC standard solution stock (400 ppmC) to 100 ml with

distilled water.




APPENDIX B

STATISTICS ANALYSIS

Table B-1 Analysis of Variance, Completely Randomized (CRD)
J /M
il
Source of Sum of Squares JDegreeof'Mean Variance
Variation . | Freedom | Square Ratio
Mong  |SSyong ﬁﬁj-x 22 4 =1 sy = | VR =
& r I .
group )/Tz T2 | Ssamong Msamng
p L) ._._.'_ L 4 (k1) s
J,l'* y N o Myithin
3 A
k F ’ - 2 ;:‘ 9
Within = [SS;epin = - (x x Lait N
j=1 !El ,q 2 575
group k gj (EI-' 5 —
i xzij"z S S | Byithin ©
j=1 1-1 i=l j £
17 ¥
- N - k)
. o ; -
Total  [S8era = & 26 (L i )
j=1 1=1‘1‘2
k
=g zsz N-1
j=1_i=l N
When Xjj = Observed data
i = l 2 3,...,!1
j 871,2,3,4. Kk
1
T, = L x;: = sum of column j
-] ) 1]
i=1
T
X_j = = mean of column j
n
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k
To . = 2 T .
=1
k nj
=48 L Xij = sum of total
j=1 i=l
T k
X = N nj
N j=1
where,
BB aeng | ) yo squares
SSyithin = i thir . &Jares
SS¢otal = :
Msamong
MSyithin =
VlR.
Decision
The ' i =;?1- 1lue was compared with the
critical value F llstedligéggnot of F-distributions table at
degrees of free J.R. was greater than
FLvalue , the nm | : ﬁiﬁ*' ’ Jected and could be

concluded that thg mean of samples vere 51gn1f1cantly different.

e e v BRI P Y Trris 5

accepted a&y could be concladed that the mean of samples were not

QPR R UAIAINYA Y




APPENDIX C

0il in the fMlel tank and- engine room is transferred to
storage tank fOr salleiziof,

Remaining oil which cannaot be removed is eliminated by
burning.
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Pieces of steel directly falls into the sea and weathering.
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Some parts of the vessel presented on the sand beach.
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