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1 A 4 a .
M99 1 AINSHANAUUAIVBINIIAZAVUINIIUNBANAITN 324.8 nm 1AeT GF-AAS

b4

Cu”"(ug/l) Aunay $udn SD
0 0.017 22 0.003
40 0.145 10 0.016
80 0.231 8 0.018
120 0.332 7 - 0.027
160 0.428 7 0.038

Detection limit UBIUAIDI MIAY 4.20 pg/l
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M15197 2 AIMIGANAUUTIVBITITAZNENNATFIUAL NN 283.3 nm 1aBIT GF-AAS

Pb” (ug/l) ARy $1ue SD
0 0.002 24 0.001
10 0.042 10 0.002
20 0.092 6 0.002
30 0.132 6 0.003
40 0.165 6 0.003
50 0.200 6 0.006
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Modifier : PO, (NH,H,PO,), 0.2 mg/10 uL Injection

Detection limit U8AT04 VAL 8.69 pg/l
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4 O Lo
sin 2 anvlinasgruvesnziilagds GF-AAS

M 3 AINIGANAUITIVOITITATAILINATFIUNO WAL 324.8 nm 18T FAAS

Cu™(mg/) Aunan RS SD
0 -0.003 33 0.003
1 0.170 11 0.003
3 0.496 5 0.007
6 0.904 5 0.018
9 1.379 5 0.015
12 1.720 5 0.015

Detection limit Y8UATOI AL 0.085 mg/l
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3iN 3 anvnasgiuveanewunilas3s FAAS

M5N 4 MNIGANAUUAIVBIN TATMLNASFIUAZNIN 238.3 nm TgIE FAAS

Pb”(ppm) ANRdY TG SD
0 0.0012 22 0.0003
1 0.015 10 0.002
2 0.033 5 0.003
4 0.069 5 0.002
8 0.136 5 0.004
12 0.203 5 0.007
16 0.246 5 0.005
20 0.324 5 0.008

Detection limit Y8UAT92 MIAY 0.58 mg/l
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2. U33100 % total solid V93 MIHIWHUUI 911 wHNMA a1 eld 1o uazaufusiud

15199 5 USat % total solid VDIXINIWHNUI HIRIWANNIA T4 1814 10 HazaIUANITU

Sample No. beaker weight beaker + sample "beaker + sample % total solid
(® before (g) after (g)
Activated carbon 1 28.87 29.89 29.76 87.18
2 28.85 29.88 29.75 87.16
3 28.97 29.99 29.89 87.23
mean 87.1940.03
Ulva reticulata 1 28.86 29.41 29.35 §9.10
2 29.10 29.62 29.56 88.46
3 28.88 29.21 29.17 87.88
mean 88.48+0.61
Gracilaria fisheri 1 28.92 29.92 29.82 90.55
2 29.25 30.30 30.20 89.94 -
3 29.00 30.13 ' 30.01 89.51
' mean 90.00+0.
Chaetomorpha sp.1 29.67 3443 3391 89.07
2 29.17 34.38 33.80 88.86
3 29.24 34.39 33.81 _ 88.77
mean 88.90+0.15

gasMsMmUIn % Total solid (TS) = (A-B) x 100

i A = weight of dried sample + beaker, g
B = weight of beaker, g

C = weight of wet sample, g
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a d G'J (Y
3. wamsaaszvlsuameawnaaraznly MM NN TIHEEMA Treld

10 vaz o1

gasfIuIu metal concentration {mg/kg) = AxB x 100
g sample TS
o 4 y 9 .
fMnualn A = anududuveslanzlumisazaie digested, mg/l

B = Smasgaievesmsazaie digested, mi
TS = totalsolid, %
manii6 PanameansuTagaa q
Sampie No. Sample weight Metal concentration
@ mg/l mg/kg
Activated carbon 1 1.03 0.086 4.79
2 1.01 0.085 4.83
3 1.01 0.085 4.83
4 1.05 0.091 4.97
5 1.05 0.090 4.92
mean 0.087 4.87+0.07
Ulva reticulata 1 0.60 0.092 8.66
2 0.62 0.095 8.66
3 0.64 0.103 9.09
4 0.58 0.090 8.77
5 0.60 0.095 8.95
mean 0.095 8.834+0.19
Gracilaria fisheri 1 1.09 0.108 5.50
2 1.05 0.106 5.61
3 1.10 0.112 5.66
4 1.12 0.115 5.70
5 .05 0.103 5.45
mean 0.109 5.58+0.11
Chaetomorpha sp. 1 0.80 0.108 7.59
2 0.82 0.110 7.54
3 0.85 0.114 7.54
4 0.85 0.118 7.81
5 0.90 0.122 7.62
mean ‘ 0.435 7.6240.11

Digested solution {(B) = 50.00 ml
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MmN 7 PHinamziiluTageieq

Sample No. Sample weight Metal concentration
(@) mg/l mg/kg
Activated carbon ] 1.02 0.024 0.27
2 1.01 .0.023 0.26
3 1.01 0.020 0.23
4 1.03 0.021 0.23
5 1.05 0.019 nd
mean 0.021 0.25+0.02
Ulva reticulata 1 1.90 0.070 0.42
2 2.10 0.074 0.40
3 2.12 0.076 041
4 2.10 0.072 0.39
5 1.90 0.073 0.43
mean 0.073 0.41+0.02
Gracilaria fisheri 1 2.09 0.065 0.34
2 2.09 0.067 0.36
3 2.09 0.064 0.34
4 2.10 0.066 0.35
5 2.05 nd nd
‘mean 0.066 0.35+0.01
Chaetomorpha sp.1 2.55 0.056 0.25
2 2.53 0.047 0.21
3 2.535 0.050 0.22
4 2.52 0.043 0.19
5 2.50 0.036 0.16
mean 0.045 0.21+0.03

Digested solution (B) = 10.00 ml, nd = not detected



65

4. myaafSinamzinaznsaddurhonmuadingg sunetiviisam Janiasem

M31N 8 UAAIM parameter A1 q Yo TTHIUABII
Bwws® pH PB” (ugM Cu” (ugn | Bwnas pH Pb” (ugh) Cu’ (ugh)

0 7.48 0 0 20.56 7.60 10.85 0
2.08 7.50 0 0 21.52 7.55 11.60 0
2.92 7.55 0 0 22.48 7.50 12.10 0
3.64 7.61 0 0 23.20 7.46 13.00 0
4.00 7.42 0 0 23.80 7.35 13.95 0
4.48 7.40 0 0 24.88 7.39 14.90 0
4.84 7.52 0 0 25.96 757 15.75 0
5.20 7.40 0 0 27.04 7.45 16.80 0
5.56 7.33 0 0 28.00 7.55 17.90 0
5.80 7.60 0 0 28.96 7.35 18.95 1.10
6.28 7.66 0 0 29.32 7.57 19.90 1.26
6.52 7.59 0 0 30.28 7.58 20.72 1.64
6.76 7.54 0 0 31.00 7.55 21.03 1.83
7.00 7.52 0 0 32.08 7.62 21.56 2.00
724 7.38 0 0 33.04 7.60 22.54 2.35
7.48 7.42 0 0 34.00 7.65 24.84 2.96
7.72 7.45 0 0 35.08 7.45 25.90 3.15
7.963 7.38 0 0 36.04 7.58 26.83 3.60
8.08 7.34 0 0 37.12 7.55 2775 436
8.20 7.30 0.55 0 38.92 7.60 28.96 4.48
8.68 7.45 125 0 40.00 7.65 30.00 4.96
9.40 7.50 2.00 0 41.08 7.60 30.80 5.36
10.24 7.45 2.80 0 42.88 7.58 31.70 5.60
10.84 7.60 3.32 0 43.96 7.53 32.00 6.00
11.56 7.56 435 0 44.82 7.60 32.76 6.42
12.40 7.60 4.95 0 45.88 7.62 33.80 6.58
13.12 7.52 5.90 0 46.84 7.48 34.66 6.66
14.08 7.60 6.20 0 47.80 7.55 35.87 7.70
14.80 7.50 6.90 0 48.88 7.60 36.98 8.55
15.76 7.46 7.50 0 49.84 7.76 38.00 8.70
16.60 7.36 8.40 0 51.06 7.55 4021 9.20
17.32 7.50 8.90 0 53.20 7.65 42.20 9.70
17.92 7.48 9.25 0 55.00 7.57 43.15 10.20
18.88 7.60 9.90 0 56.80 7.60 44.80 10.70
19.72 7.54 10.20 0
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5M 5191 alkalinity

= a @ v A o Y |a Pt 9/ v 1 o 9
wendSuinsvesdletianimidlsunsnsan g lums lnmsatosnin 25 ml msizezhiv
o P s a ¢ 4 & o 4
vouHUMIlaeUAVOIBUAAADS metal orange NYIATUFAVDINS Tnnsa laganu Tavazldou
s oA g Sy A A " o 9 qQ Yo w ' .
NnAmaowluddun pH 46 lunsaiiunaosudaszanme IvMdalao@u 0.1 N Sodium

thiosulphate solution 1 He@ n3e lawnsiduas UV ¥hang

MIATUIN
Total alkalinity = B x N x 50,000
mg/l as CaCO, ml sample

A o ~ YR .
o B=%1u2 ml n5a¥i 1404 end point

N = Normality Y9IN3A

IFMIMIANUNILA1I (Hardness)

b4

11191798714 25.00 ml

s

@Wsuasmlsa1aanl4 0.01 M EDTA hitfiu 15 ml)

+25.00 ml YInaY

+ 1-2 ml Buffer solution

3@ pH 10.00+0.1

|

13 Eriochrome Black T

}

v
TmsafuaisazaivuInsgu EDTA (end point H1291ms— H111130)

MIANNIN
Hardness as mg/l CaCO, = AxBx1000

ml sample

e A=mlved EDTA Al lums lmnsaaisdedis

B = ml CaCO, Nanyafit 1 ml EDTA
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Descriptives

l's, Statistical Analysis — ANOVA and Multiple Comparisons

CEQ
95% Confidence Interval i]
Mean
N Mean__ |Std. Deviation | Std. Error |Lower Bound |Upper Bound | Minimum | Maximum
Ulva sp. 7 2.5886 2024 .0765 24013 2.7758 2.35 3.00
G fisheri 7 2.7571 2535 .0958 2.5227 2.9916 2.49 3.20
Chaetomorpha sp) 7 2.6643 .2550 .0964 2.4284 2.9001 2.27 3.04
Activated carbon 7 3.1557 4420 1671 2.7469 3.5645 2.52 3.86
Total 28 2.7914 3617 .0684 2.6512 2.9317 2.27 3.86
Test of Homogeneity of Variances
CEQ
Levene
Statistic dfl df2 Sig.
1.577 3 24 221
ANOVA
CEQ
Sum of
Squares df Mean Sguare F Sig.
Between Groups 1.338 3 4461 4.8806 .0087
Within Groups 2.194 24 0914
Total 3.532 27
Post Hoc Tests
Multiple Comparisons
Dependent Variable: CEQ
Tukey HSD
Mean
Difference 95% Confidence Interval
(I} GROUP (J) GROUP (1-1) Std. Error Sig. tower Bound | Upper Bound
Ulva sp. G.fisheri -.1686 .1616 7263 -.6144 2772
Chaetomorpha sp. -.0757 1616 .9652 -.5215 3701
Activated carbon -.5671* .1616 0091 -1.0130 -1213
G fisheri Uiva sp. 1686 .1616 .7263 -.2772 6144
Chaetomorpha sp. .0929 .1616 .9387 -.3530 .5387
Activated carbon -.3986 .1616 .0914 -.8444 .0472
Chaetomorpha sp.  Ulva sp. 0757 1616 9652 -.3701 5215
G.fishert -.0929 .1616 .9387 -.5387 .3530
Activated carbon -.4914* 1616 .0269 -.9372 -.0456
Activated carbon Ulva sp. .5671* .1616 .0091 1213 1.0130
G.fisheri 3986 1616 .0914 -.0472 8444
Chaetomorpha sp. .4914* .1616 .0269 .0456 9372

*. The mean difference is significant at the .05 level.




A}

Homogeneous Subsets
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CEQ

Tukey HSD °
Subset for alpha = .05

GROUP N i 2
Ulva sp. 7 2.5886
Chaetomorpha sp. 7 2.6643
G.fisheri 7 2.7571 2.7571
Activated carbon 7 3.1557
Sig. .726 .091

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 7.000.

Comparison: Ceq/Q (g/l)

group| Size Mean SE StDev
G fisheri 7 2757 0.096 0.253
activated ¢ 7 3.156 0.167 0.442
Ceq/Q (g/l)
Two-sample t-test: Resid SS: 1.557714 r-sq: 0.26
factor| df t p-val s diff Cl/l2 Levp Bartp
group 12 2.070 0.0607 0.360 0.399 0.420 0.305 0.202
group - Means & 95% Confidence Intervals
G fisheri ——-Q-———

activated ¢

2.4 2,6 2.8 3 3.2 3.4 3.6
Ceq/Q (g/h
difference *—
-0.2 0 0.2 04 0.6 0.8 1




