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Waralee Weerasilapachai 2012: Efficiency Removal of Heavy Metal in Synthetic
Wastewater by Fly Ash and Bottom Ash. Master of Engineering (Environmental
Engineering), Major Field: Environmental Engineering, Department of Environmental
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85 pages.

Heavy metal absorption experiment in synthesis wastewater had been conducted 5 mg/1
of Cd, Pb and As repectively by fly ash and bottom ash application as the absorbed materials.
The 4.3x10° m’ cylinder plastic column provided the filter with fly ash and bottom ash mashed
with ratio 80:20 by weight. The gravity wastewater to the column with 60 cm of height of

absorbed materials were rate of surface water 0.4 0.5 and 0.6 cu.m./sq.m.-hr. respectively.

At the rate 0.4 cu.m./sq.m.-hr., the efficiency in the absorption Cd, Pb and As were
43.25-99.80% 88.32-99.80% and 88.99 - 99.81% respectively. The rate 0.5 cu.m./sq.m.-hr.,
the efficiency in the absorption Cd, Pb and As were 30.05 - 99.80% 45.39 - 99.81% and 44.40
- 99.81% respectively. The rate 0.6 cu.m./sq.m.-hr., the efficiency in the absorption Cd, Pb and

As were 21.35-99.80% 31.37 - 99.80% and 37.49 - 99.81% respectively.
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7. MITLNY (evaporation)
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HAENHA: Non Detection 1ineds 1sua Tangminiegludiod1alia1dinai a1 Detection

Limit U84IA3 04 Atomic Absorption Spectrophotometer (Detection Limit = 0.01 ppm.)
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HMEHR: Non Detection W18 151 Tangwiinfiegludied19lia1d1n a1 A1 Detection

Limit U89IA3 04 Atomic Absorption Spectrophotometer (Detection Limit = 0.01 ppm.)



(4R
b2
=

39

2

[3x]
[}

00.80 00,80 99.80 99.820 99.80 99.80 00.80

e

—=15zENEA M

&

QEEG LT

]
=

Az (%5)

3G BN 1M1 I9a Funzia (%)
[}
=]

1 2 3 4 5 6 7 g
s2ez1987 (11U

v J H Y
NN 8 LLﬁﬂ\‘l‘]J'ﬁ%ﬁ'ﬂﬁﬂ'lWﬂ'l’iﬂﬂ“ﬁ‘Uﬂ%ﬂ?lﬁf]ﬂi'lu'léjuW’J 0.4 2U.U./A3.0.-FU. ITANAFY

60 Fd.

180

Vo il v MDY (U0
g

162.2

\0.9 =
—g=aditdi

HAITUR 2

(1f./8.)

1 2 3 4 5 6 7 8
szazIa] (12 119)

v

Y < ! o a @ 7
ﬂﬁ/‘lﬁ 9 uﬁmlﬁummammmmuaaﬂﬁ mmwé’um 0.4 a1.4./07.4.-FU. IAANAYU 60 9.



40

100

80 62
£ 60 5
5 i —— AN
=
: 353
'S’ 40 S (NTU)
= 15.2

20

0
1 2 3 4 5 6 7 8

§2E=9871 (B3 139)

[

$ 1 { g a o g
MNAN 10 Llﬂﬂ\ilﬁﬂﬂmﬂ’ﬂﬂﬁguﬁ mmwf’fum 0.4 V.1./013.14.-FN. 1TAAATU 60 FU.

a A o J a
1.7 ﬂi%ﬁﬂ‘ﬁﬂTWﬂ?iﬂﬂcﬁU@Wi!%’uﬂ

a A o 4 a 3 { o ? a {
Uszansmwmsgadueriialuindenoasniaui 0.4 auu/ms.u-yu.
o o v { o U 1 4 @
ANWGA 60 U, VoI TagRATUIdIaDaINUMNdAT1IEIUTesaT 80 A0 20 Taer1Hiin
A a A A o J a v 1 A A
uAlszansamaglumsgadueimiinog Uy 88.99-99.81% MNA119N 7 LaznIuA

a A 9 4 a 4 a A 2
11 Iﬂﬂlluﬂjﬁ}uﬂiﬁﬁ“VI‘ﬁﬂTWﬂ'l'iﬂﬂ“lfﬂf]'lil%uﬂ‘ﬂgaﬂa\‘llﬁﬂixU%l')a']ﬂWiLﬂuimJUlWllﬂdju

<
1.8 UDILULLYIUDDY

'
2 ¥y oa

NEATNNAUAT 0.4 A1.40./05.30.-3. NANNGI 60 1. vosTdngadLidIaooaz

{ o J 1 ¥ @ 1 < ] '
imdumnens1EIusosaz 80 Ao 20 Tagtimiin amvewduaruassaglugie 11.4-176.4

d' d‘ =1 Y d' a A 49!
uN./a. MUATIN 7 azmni 12 Taeiuud IHuzanauinszoznaImMsaussuuInyIy



41

1.9 ANy

. Y .
N0ATNINAUAT 0.4 aV.4./05.4.-50. DAV 60 BU. YoITdgaFUIR s AZIO

Y { [ 1 1 %’ o U ] ] ] {

AuNoasIEIuToeaz 80 Ao 20 Tagtimiin I nnuyuedlusae 1.8-73.4 NTU awas i 7

~ ~ 9 A A A 2
UagNINN 13 IﬂElllllu')TuaJ%$aﬂa\i!JJﬂigﬂgnaWﬂWﬁ!ﬂu'ngULWNﬂlu

[
v

4 a a o 4 a ! %’ a o Y
MI19N 7 ﬂﬁ%ﬁ‘ﬂ‘ﬁﬂ”lwﬂﬁﬁ]ﬂ%‘ﬂﬂﬁ!cﬁuﬂmaﬂﬁ mwmé’um 0.4 QU.U./013.1.-FU. IAAAAYY

60 .
M3QAH Uszansnmms Yo , \
! A W > r /7 8\ ANNYY  AITIRY
Wl o1dliamae QAT HYIUaDY \,
(NTU)  1n@e
un./a.) (%) un./a.)
IS REEATT 5.18 2.44
1 ND 99.81 176.4 73.4 7.49
2 ND 99.81 91.4 47.8 7.47
3 ND 99.81 51.6 22.9 7.46
4 ND 99.81 26.0 14.4 7.41
5 ND 99.81 20.3 9.5 7.42
6 ND 99.81 143 53 7.43
/ ND 99.81 12.3 39 7.44
8 0.57 88.99 11.4 1.8 7.43

WMEHe: Non Detection 11899 Usua Tanzminiiegluaieg1aiia161ni1 A1 Detection

Limit Y041A504 Atomic Absorption Spectrophotometer (Detection Limit = 0.01 ppm.)
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WMEHA: Non Detection 11899 Usua Tanzniniegluaieg1alia1eini1 A1 Detection

Limit Y041A04 Atomic Absorption Spectrophotometer (Detection Limit = 0.01 ppm.)
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WMENHA: Non Detection Hineds smna Tangminiegludiod1alia1dinai a1 Detection

Limit U84IAT 04 Atomic Absorption Spectrophotometer (Detection Limit = 0.01 ppm.)
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WMEHA: Non Detection 11893 U5ua Tanzminieglua2eg1alia161na1 A1 Detection

Limit ¥944A309 Atomic Absorption Spectrophotometer (Detection Limit = 0.01 ppm.)
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WMEHe: Non Detection 11893 Usua Tanzminiegluaied1alia1ding1 A1 Detection

Limit Y041A504 Atomic Absorption Spectrophotometer (Detection Limit = 0.01 ppm.)
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Limit ¥941A784 Atomic Absorption Spectrophotometer (Detection Limit = 0.01ppm.)
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v H Y
ASNUING 1 Waﬂﬁ‘ﬂﬂa’E'Nﬂﬁ@]ﬂcﬁﬂuﬂﬂlﬁﬂﬂﬁﬂﬁﬁ'llﬂﬁglluWQ 0.4 V. U/AT.U.-TU. NAADY

adait 1
M3QAH Uszansnimms Yo A
FaTusdi unAgY QasuuAAiEN  LYIUADY Yu ey
un./a.) (%) un./qa.) (NTU)
sz 5.11 2.46
1 ND 99.80 169.5 76.4 7.52
2 ND 99.80 93.1 57.7 7.54
3 ND 99.80 78.7 24.8 7.49
4 ND 99.80 30.6 7.9 7.49
5 ND 99.80 15.2 7.8 7.46
6 ND 99.80 14.3 7.6 7.42
7 1.49 70.84 13.7 4.8 7.40
8 2.81 45.01 11.6 1.8 7.37

v H Y
AT NUINT 2 Waﬂﬁ‘ﬂﬂa’E'Nﬂﬁ@]ﬂcﬁﬂuﬂﬂlﬁﬂﬂﬁﬂﬁﬁ'luﬁ%lqu 0.4 V. U/AT.U.-TU. NAADY
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Asaf 2
M39AH Uszansninms Yo A
FaTuadi Ay AauLAAIEN HYIUA0Y Y miiey
un./q.) (%) wn./a.) (NTU)
sz 5.11 2.46
1 ND 99.80 182.0 73.9 7.51
2 ND 99.80 61.0 27.3 7.38
3 ND 99.80 58.1 26.9 7.55
4 ND 99.80 33.6 8.8 7.49
5 ND 99.80 18.2 2.7 7.49
6 ND 99.80 17.4 2.6 7.41
7 1.56 69.47 11.8 0.7 7.38

8 2.97 41.88 10.3 0.6 7.45
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%At 3
M3QAHY Uszansnimms Yo A
FaTuadi LAAINEY AasuLAAIEN HYIUA0Y Y ey
un./a.) (%) (wn./a.) (NTU)
sz 5.11 2.46
1 ND 99.80 172.6 74.8 7.42
2 ND 99.80 82.5 56.7 7.37
3 ND 99.80 54.7 32.9 7.43
4 ND 99.80 373 11.7 7.47
5 ND 99.80 21.2 9.7 7.48
6 ND 99.80 20.3 5.8 7.38
7 1.53 70.06 12.3 2.4 7.45
8 2.92 42.86 11.2 1.7 7.46

v ' H v Aa
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ATIN 1
L. Aszansamms Yo AN
. N MIPATUAZN? "y, , .
%7 T34 AAtUAZA? UYIUaDY Yu ARy
(wn./a.)
(%) un./a.) (NTU)
ISIERCEATLY 5.09 2.41
1 ND 99.80 144.3 76.6 7.43
2 ND 99.80 124.6 69.4 7.41
3 ND 99.80 88.7 48.2 7.38
4 ND 99.80 58.3 16.4 7.38
5 ND 99.80 37.1 6.8 7.44
6 ND 99.80 29.8 6.1 7.47
7 ND 99.80 13.4 3.1 7.43

8 0.61 88.02 10.6 1.7 7.44
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ASNUING 5 Wﬁﬂﬁ‘ﬂﬂa@Qﬂ1ﬁﬂﬂ%ﬂﬂ$ﬂ3ﬁﬂﬂ§1u1ﬁuw} 0.4 V. U./A7.4.-FBU. NAND

ATIN 2
o Uszansnimms Yo AW
oo 4 MIPATUALN) . , .
SRSV gaUAzN LYIUADY Yu ey
(un./a.)
(%) (un./a.) (NTU)
Wninszuy 5.09 2.41
1 ND 99.80 156.1 51.7 7.55
2 ND 99.80 79.4 29.9 7.49
3 ND 99.80 71.8 21.3 7.41
4 ND 99.80 23.8 11.7 7.40
5 ND 99.80 17.4 4.1 7.46
6 ND 99.80 15.3 3.5 7.50
7 ND 99.80 12.6 2.6 7.44
8 0.53 89.59 11.3 2.6 7.37

v ' H v Aa
MINWUINN 6 Naﬂ”ﬁ‘ﬂﬂa@Qﬂ1§ﬂﬂ%ﬂ@]$ﬂ]ﬁﬂ@]§1u1é}uﬂj 0.4 AV.U./05.1.-FU. NADDI

AT 3
L. lsz@nsamms Yo A
: N\ MIPATUAZN? ey , .
%7 T34 AATUAZA? HYIUaDY Y - ANOY
(un./a.)
(%) (un./a.) (NTU)
SISREEATST 5.09 2.41
1 ND 99.80 186.3 70.3 7.38
2 ND 99.80 68.7 324 7.43
3 ND 99.80 52.5 27.4 7.47
4 ND 99.80 46.3 17.4 7.51
5 ND 99.80 22.7 9.8 7.46
6 ND 99.80 16.4 4.2 7.50
7 ND 99.80 14.4 3.6 7.49
8 0.64 87.43 10.2 2.7 7.43
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msnwmnﬁ 7 Wﬁfﬂi‘ﬂﬂa’E'Nﬂ13ﬂﬂ“ﬁﬂ@1ﬂ%uﬂﬁﬂﬂﬁ']L!TG%IHW’J 0.4 QU.U./A7.0.-FY. NAADY

ASIN 1
M3QAH Uszansnnms YOI ,
] d' 4 a Y] 4 a ﬂq’]l‘lelfluu L=
¥ Tuan D151 A AATUDIT LKA HVIUADY ANLDY
(NTU)
un./a.) (%) (un./a.)
Wiz 5.18 2.44
1 ND 99.81 188.7 71.0 7.48
2 ND 99.81 70.2 492 7.44
3 ND 99.81 31.5 19.4 7.48
4 ND 99.81 213 11.3 7.41
5 ND 99.81 16.8 4.6 7.48
6 ND 99.81 13.8 4.0 7.42
7 ND 99.81 10.5 3.9 7.38
8 0.52 89.96 11.3 1.8 7.46

Y o 4 a { o g a
MINWUINN 8 Naﬂ”li‘ﬂﬂaﬂﬂﬂﬁﬂﬂgﬁﬂﬂﬁl%’uﬂﬁﬂ@]iTu"léluﬂj 0.4 QU.U./A5.0.-FY. NAADY

9

ATN 2
M39AH UszanBamms  wveauds ,
o A 4 a o 4 a ﬂq’]uqﬁlu 1A
%7 T34 151 1A gaduITwlA  uYIUADY GRITIGEY
(NTU)
un./a.) (%) un./a.)
SISREEATST 5.18 2.44
1 ND 99.81 164.8 89.7 7.53
2 ND 99.81 87.9 57.6 7.50
3 ND 99.81 64.1 21.4 7.46
4 ND 99.81 24.5 15.1 7.43
5 ND 99.81 18.4 9.7 7.39
6 ND 99.81 13.4 7.2 7.42
7 ND 99.81 11.6 3.9 7.46

8 0.61 88.22 10.4 0.9 7.38
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Y @ 4 a { o 3 a
ﬂ151QN‘H’Jﬂﬁ 9 Wafﬂi‘ﬂﬂa’E'Nﬂ13ﬂﬂ“ﬁﬂ@15l%uﬂﬁﬂﬂﬁ'IUTG%IHW'J 0.4 QU.U./A7.0.-FY. NAADY

ATIN 3

A Uszansnimms Yo AN L
oo 4 MIQATUOSIH A L. , AN

%7 1340 AU IR LHYIUADY Y
(un./a.) (0%

(%) (un./a.) (NTU)

Wninszuy 5.18 2.44
1 ND 99.81 175.6 59.6  7.46
2 ND 99.81 116.1 36.7  7.48
3 ND 99.81 59.2 28.0 7.43
4 ND 99.81 322 16.9 7.38
5 ND 99.81 25.7 14.3 7.39
6 ND 99.81 15.6 4.7 7.45
7 ND 99.81 14.7 3.8 7.48
8 0.58 88.80 12.4 2.6 7.44

v ! b4 A
MI1IWUINT 10 Naﬂ”l'i‘ﬂﬂﬂ@\iﬂ1§ﬂﬂ“ﬁﬁlmﬂlflflllﬁf’)@ﬁ”lu15)u9n 0.5 2. 1./015.14.-FU.

Y '
NARDIATIN 1

M3QAHl Uszansam v ,
R W - 4 anuYy
%7 T34 LuAAIYY MIYAH HYIUaDY GRITIGEY
. (NTU)
un./a.) uaAEN (%) un./a.)
IREEATHY 5.08 2.43
1 ND 99.80 146.7 50.3 7.48
2 ND 99.80 62.0 34.7 7.50
3 ND 99.80 58.7 24.7 7.47
4 ND 99.80 31.7 123 7.46
5 ND 99.80 16.4 9.7 7.46
6 1.43 71.85 13.8 7.2 7.43
7 2.87 43.50 11.3 2.4 7.41

8 3.47 31.69 10.9 1.7 7.38
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ASI9HUINT 11 Wﬁfﬂi‘ﬂﬂﬁ’ENﬂﬁﬂﬂ“lfﬂl!ﬂﬂlﬁﬂu“ﬁ@@]311!1’31!“’3 0.5 V. U./AT.14.-BU.

Y v
NARDINTIN 2

M3QAH Uszansnnms YOI ,
¥ 19N AR AATLLAAN B HVIUADY ATNLD Y
(NTU)
(un./a.) (%) (un./a.)
Wiz 5.08 2.43
1 ND 99.80 169.4 63.9 7.4
2 ND 99.80 71.7 48.2 7.48
3 ND 99.80 59.1 22.4 7.43
4 ND 99.80 46.3 18.8 7.49
5 ND 99.80 27.8 13.1 7.48
6 1.37 73.03 11.4 2.0 7.45
7 2.94 42.13 11.0 1.6 7.38
8 3.53 30.51 10.6 1.4 7.42

v ! b4 -y
MIIWNUINT 12 Naﬂ”l'i‘ﬂﬂﬂ@\iﬂ1§ﬂﬂ“h’ﬁlmﬂlflflllﬁf’]@ﬁ”lu15)u0n 0.5 2. 1./015.14.-FU.

] '
NAADIATIN 3

M3QAHl Useansamms Yo i ,
o d' a o a ﬂq’]NqJH 1A
%2 1347 LAAIYY gasuLAAIEN  LUIUARY GRITIGEY
(NTU)
un./a.) (%) un./a.)
ISISREEATT 5.08 2.43
1 ND 99.80 145.2 57.2 7.49
2 ND 99.80 73.6 41.3 7.45
3 ND 99.80 56.3 28.1 7.43
4 ND 99.80 38.6 20.6 7.46
5 ND 99.80 28.1 13.2 7.38
6 1.45 71.46 16.7 6.3 7.41
7 3.13 38.39 13.6 3.8 7.42

8 3.66 27.95 12.2 2.9 7.39
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M v H Y
AS9HUINT 13 wami‘w@ammm%umm%mmwﬁ’um 0.5 V. U./A7.4.-FBU. NAAD

AN 1
o, UszAnBawmms  veands ,
oo 4 MIPATUAZN? L ANNYY |
%2 T34 AATUAZA? UYIUADY GRITIGEY
(un./a.) (NTU)
(%) un./a.)
RTREEATHY 5.14 2.48
1 ND 99.81 178.1 65.8 7.36
2 ND 99.81 81.1 41.2 7.41
3 ND 99.81 60.8 27.1 7.49
4 ND 99.81 42.0 14.5 7.42
5 ND 99.81 36.7 11.7 7.46
6 ND 99.81 23.8 8.8 7.47
7 0.81 84.24 16.5 6.1 7.49
8 2.83 44.94 13.4 3.5 7.54

M v H Y
ASHUINT 14 wami‘vmammm%umm%mmwé’um 0.5 V. U./A7.14.-FU. NAND

A3N 2
_ o, lszAniamms veandis ,
Lo 4 MIgAtuaz) G ANUYU
#1040 AAFUNZN LIUADY ALY
(un./a.) (NTU)
(%) (un.J/a.)
Wninszuy 5.14 2.48
1 ND 99.81 157.6 53.4 7.48
2 ND 99.81 76.9 41.9 7.50
3 ND 99.81 49.9 27.5 7.43
4 ND 99.81 42.8 14.6 7.42
5 ND 99.81 18.5 10.3 7.42
6 ND 99.81 15.6 4.0 7.43
7 0.81 84.24 11.3 2.1 7.41

8 2.83 44.94 11.0 1.6 7.42
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AS9HUINT 15 Wﬁfﬂi‘ﬂﬂﬁ’fNﬂﬁﬂﬂ“ﬁﬂ@l%ﬂ’)ﬁﬂ@lﬁl&ﬁ?ﬂﬂ? 0.5 V. U./A7.4.-FBU. NAAD

ATIN 3
o Uszansnimms UGG ,
oo 4 MIYAFUALN? o ANUYY
#1090 AATUNZN LHYIUADY GRITIGE
(Wn.J/a.) (NTU)
(%) (un./a.)
RTLALEATS) 5.14 2.48
1 ND 99.81 157.2 49.6 7.46
2 ND 99.81 61.8 32.8 7.43
3 ND 99.81 59.9 24.5 7.49
4 ND 99.81 45.8 18.4 7.45
5 ND 99.81 20.1 13.6 7.43
6 ND 99.81 13.7 5.1 7.38
7 0.76 85.21 10.4 2.9 7.42
8 2.76 46.30 9.0 0.7 7.41

Y o 4 a { o g a
MINWUINN 16 Naﬂ”li‘ﬂﬂﬂﬂﬂﬂﬁﬁ]ﬂ“b’ﬁﬂ”lilﬁ]ﬂmﬁ’E)G]ﬁu"léjuﬂj 0.5 0. U./A7.4.-FU. NAADI

ATIN 1
Wt Usza@nsamms  veauds ,
. N MIQATUDISIH A e AN anuyu
¥ Tuan gaduoIsIEIA  LYIUaRy AN
un./a.) (NTU)
(%) un./a.)
sz 5.18 2.46
1 ND 99.81 151.6 58.7 7.51
2 ND 99.81 72.1 47.1 7.48
3 ND 99.81 59.0 22.4 7.49
4 ND 99.81 32.8 14.4 7.47
5 ND 99.81 232 13.3 7.44
6 ND 99.81 16.7 42 7.41
7 0.68 86.87 12.8 3.6 7.39
8 2.87 44.59 11.9 2.8 7.43
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Y 9 4 a { o 3 a
msnwmnﬁ 17 Wﬁfﬂi‘ﬂﬂﬁ@\iﬂ13ﬂﬂ“ﬁﬂ®1ﬂcﬁuﬂﬁﬂﬂi']u%gljuw) 0.5 AU.U./AT5.0.-FU. NADDI

A399 2
_ . lszAviamms weaud ,
oo 4 MIAFUDSIH A L ANUYU
RSN AATUDITHIA  UYIUADY Moy
(un./a.) (NTU)
(%) (wn./a.)
R REEATSY 5.18 2.46
1 ND 99.81 173.4 61.6 7.46
2 ND 99.81 86.5 53.7 7.41
3 ND 99.81 54.6 29.8 7.43
4 ND 99.81 37.2 19.6 7.46
5 ND 99.81 23.3 14.5 7.44
6 ND 99.81 17.4 9.7 7.47
7 0.59 88.61 12.8 3.1 7.50
8 2.86 44.79 11.7 2.4 7.51

Y o 4 a { o g a
MINWUINN 18 Naﬂ”li‘ﬂﬂﬂﬂﬂﬂﬁﬁ]ﬂ“b’ﬁﬂ”lilﬁ]ﬂmﬁ’E)G]ﬁu"léjuﬂj 0.5 0. U./A7.4.-FU. NAADI

A39N 3
ey, A Uszansamms  veauds ,
.\ 2 MIQATUOISIH A o 2 anuYU
¥ Tuan AATUDTIEUA  HYIUADY ALY
(Wn.J/a.) (NTU)
(%) un./a.)
sz 5.18 2.46
1 ND 99.81 182.6 66.5 7.45
2 ND 99.81 77.8 39.6 7.39
3 ND 99.81 61.1 30.2 7.40
4 ND 99.81 48.4 28.4 7.46
5 ND 99.81 36.7 14.4 7.47
6 ND 99.81 212 12.1 7.48
7 0.68 86.87 11.7 2.7 7.43

8 291 43.82 10.9 1.6 7.47
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AS19HUINT 19 Wﬁfﬂi‘ﬂﬂﬁ’ENﬂﬁﬂﬂ“lfﬂl!ﬂﬂlﬁﬂu“ﬁ@@]311!1’31!“’3 0.6 V. U./AT.U.-BU.

Y v
NAADIATIN 1

&0

3 . UszdnBamms  veauds ,
b 4 MIRAFUIAAIN BN 5 . ANNYN
%7 T34 AaduLAAIEN  LYINADY GRITIGEY
(un./a.) (NTU)
(%) (un./a.)
NRTEREEATHY 5.12 2.42
1 ND 99.80 157.8 59.1 7.42
2 ND 99.80 62.3 36.4 7.41
3 ND 99.80 45.2 19.8 7.45
4 1.47 71.29 31.8 13.2 7.39
5 2.87 43.95 20.4 9.3 7.46
6 3.33 34.96 14.6 8.1 7.50
7 3.86 24.61 10.1 4.4 7.48
8 4.21 17.77 9.8 2.1 7.49

v ! b4 -y
MI1IWUINT 20 Naﬂ”l'i‘ﬂﬂﬂ@\iﬂ1§ﬂﬂ“h’ﬁlmﬂlflflllﬁf’]@ﬁ”lu15)u0n 0.6 DU.U./015.1.-FU.
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NARDINTIN 2

. 47 Uszansnimms v ,
oo 4 Migagunaaiiey g . ANNYY
%7 T34 AL IR UYIUaDY GRITIGEY
(un./a.) (NTU)
(%) (un./a.)
WRTREEATHY 5.12 2.42
1 ND 99.80 141.0 62.1 7.45
2 ND 99.80 76.8 43.8 7.48
3 ND 99.80 51.7 30.3 7.44
4 1.42 72.27 39.4 21.1 7.46
5 2.93 42.77 26.5 14.6 7.47
6 3.41 33.40 15.6 10.7 7.42
7 3.63 29.10 11.2 6.2 7.43
8 3.90 23.83 11.0 3.3 7.48
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Wiz 5.12 2.42
1 ND 99.80 147.7 54.7 7.51
2 ND 99.80 66.9 46.9 7.47
3 ND 99.80 52.6 34.3 7.42
4 1.50 70.70 40.7 21.4 7.41
5 2.91 43.16 17.0 8.9 7.39
6 3.43 33.01 11.4 6.7 7.46
7 3.68 28.13 10.6 6.1 7.47
8 3.97 22.46 9.4 2.4 7.45
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WRTREEATHY 5.08 2.48
1 ND 99.80 142.6 58.7 7.48
2 ND 99.80 56.7 39.2 7.47
3 ND 99.80 41.2 20.3 7.48
4 ND 99.80 32.6 16.6 7.51
5 ND 99.80 16.5 10.7 7.46
6 0.83 83.66 124 6.4 7.44
7 1.9 62.60 10.8 4.8 7.48

8 3.48 31.50 10.2 3.6 7.45
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Wninszuy 5.08 2.48
1 ND 99.80 163.3 82.4 7.43
2 ND 99.80 54.8 40.8 7.46
3 ND 99.80 36.6 28.7 7.47
4 ND 99.80 23.5 16.2 7.48
5 ND 99.80 16.7 11.4 7.48
6 0.85 83.27 13.2 8.3 7.41
7 1.97 61.22 11.9 5.7 7.43
8 3.46 31.89 10.3 3.1 7.42
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sz 5.08 2.48
1 ND 99.80 153.7 72.7 7.46
2 ND 99.80 59.0 41.2 7.52
3 ND 99.80 46.9 29.6 7.50
4 ND 99.80 32,5 15.5 7.48
5 ND 99.80 26.5 11.8 7.49
6 0.83 83.66 14.7 6.9 7.47
7 2.13 58.07 13.5 34 7.44
8 3.52 30.71 11.1 1.8 7.46
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Wuszu 5.13 2.43
1 ND 99.81 160.3 64.7 7.47
2 ND 99.81 52.6 35.8 7.43
3 ND 99.81 35.1 17.7 7.41
4 ND 99.81 28.2 15.2 7.45
5 ND 99.81 19.4 13.4 7.47
6 0.69 86.55 12.7 9.6 7.43
7 2.83 44 .83 11.3 4.1 7.39
8 343 33.14 11.2 2.3 7.39
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sz 5.13 2.43
1 ND 99.81 172.6 68.2 7.45
2 ND 99.81 69.2 47.6 7.48
3 ND 99.81 48.2 224 7.44
4 ND 99.81 322 19.5 7.47
5 ND 99.81 24.4 14.9 7.46
6 0.77 84.99 16.0 11.6 7.48
7 2.68 47.76 12.4 9.3 7.50

8 3.11 39.38 11.7 6.2 7.49
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RIREEATSY 5.13 2.43
1 ND 99.81 162.9 59.3 7.50
2 ND 99.81 71.3 38.4 7.46
3 ND 99.81 52.7 28.2 7.44
4 ND 99.81 36.2 18.7 7.48
5 ND 99.81 27.1 14.1 7.49
6 0.73 85.77 15.3 11.7 7.41
7 2.75 46.39 12.4 8.4 7.39

8 3.08 39.96 10.1 5.6 7.43
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