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AS:UOUAISLONADUAISWNUN
3s Turbidimetric Method

31v3v3591n : APHA/AWWA/WEF.Standard Method for the Examination of Water and
Wastewater. 24 ¢ d part 4500-SO , 2 - E.
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M9A084
100 ml 14 flask
AUIR 125 ml
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YUADUN 2

\is Conditioning
5 ml ¢4 Stirrer
U1 1 Ui

JUNDUN 3 YUNDUN 4

Lﬁmm@auﬂaﬂsﬁ
1 99U M4 Stirrer U
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e LRI PRFTIIE T
spectrophotometer ‘ﬁ
AUYIAAY 420 nm
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35S Determination of Anions
by lon chromatography

3193v3891n : APHA/AWWA/WEF.Standard Method for the Examination of Water and
Wastewater. 24 ¢ d part 4110 B lon Chromatographuy.
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Syringe filter
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YUADUN 2

WwR20819ld Vial 5 ml
lavenannialvivun
warUafegnlaiin

JUNDUN 3

11 Vial 1d autosample
Walaiu1sndnsgi
Arot19laomnlullf

YUADUN 4
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Wulassuaie
lon chromatography (I1C)
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o mMsasiaaundulslduavnv 2 58 (Method Validation)

]
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laglarsazargdawwanioal 25 daansuaaaastduaisaivov

(lagunin1sgauSuU : %Recovery = 80-120 ua: %RPD = 10)

Method
Validation

NSEUIUNNG NSEUIUNNS
Tud

%Recovery %Recovery
96.84 96.25

D1AKANSILASI:K WU31 %Recovery ua: %RPD aglubivinaurinisgonsunv 2 55
aavi danuuuuuazaduingvaglutnauriviassu




\ Nanishaaavua:Mswusgulnguna

o MSIOASI:KUAzWSoULNgUNatI291v laglsand t-Test

wawsgulnau 2 35 lagld t-Test ~ Qvavuagu
ns:QuAIULEINU 95%

51 tstat < tCritiCaI

(f 20z

v/ ) nv 2 55luuanaivogivilusdrnsy

51 tstat > tCritiCaI

2
S

nv 2 3suanMmvagividuadrAgy

disa:aig 4
gawa 25 mg/L tuiaia

teear = 1.49 teeat = 0.86 NV 3 A28V tsear < teritical UAAVI

teritical = 2.26 teritical = 2.17 WavavIsitns1tkno 2 luandivau

Ns:duAdubalu 95%
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nmMsiAszrAganludegsiuseunaziiuinia 1aeds Turbidimetric Method 351
a o i = o a = 12 . .
wuiSsugamnzanaznaueglugy Crystal BohlalaenisiiuwuiSeunaslsa lu acid medium
(CH;COOH) uavinA1ANNYuvaImEnauLUSsNdamnlagltinias Spectrophotometer #435n151
p13idadinlunsIuna i lminn1sanALnay 19 @an.d J9LAANEINAUIIBNITIATIERUIAT
Faun 72835 Determination of Anions by lon chromatography lag3siidumaianildlunisuen
ansmnuiinaUsyglossu awnsadwmeadame, luasn, lulasy, Wgeslsiuazaaslsn niouriui

TrUsendanaiwazannisitaiseilunisiasiei
2. InQUszasA

2.1 WieAnwndSeufieulssansnmisns e szimadamnee3s Determination of

Anions by lon chromatography fu35 Turbidimetric Method

2.2 Useendltiansiaseimadamngieds Determination of Anions by lon

chromatography Tushegsiussduazinuima
3, psAfivaw/sunaunsaiivay
3.1 YNMINARBILALTIUTINTOYaNANTIATIZATaLN
3.2 Wisuiflsumaldldvesizinesidamaia 2 38 (Method Validation)
3.3 1WSsuiigunan1simseilaeldadauuy t-Test
3.4 WisuiflsuisnTinsesidamang 2 33

3.5 agunanisalivnukasiion It seiiminzaungadmsuihunlglunsuginnu



4. NaNAINNIG

4.1 @11501NIBNTIATIZIMATAINAAI87D Determination of Anions by lon

chromatography 1lilun1sufiRnuvesiesufiinsiaseidanndey
4.2 \Wiethwanszuznalunsiase
4.3 WiotrsanUsinaasindildiasen
4.4 \fietwanUSinaweadsionvdmanssnusodunae

5. kamInliuuuasnaansiiaduasegradugusssy

=

5.1 inmmeasassauTindayananisiiasesidadain lnensfnwilIsuiiisuna

5.1.1 nAapINIsAsIvdauATaslaeltasazanedamsiian 25 adnsunedns

VAABUT LAY 10 9
5.1.2 nnaeinsnTIdeuAamnluiiegnsiuseun s1uau 20 dega
5.1.3 vnassnsnsaaaeumdamalusnogisniuinia s1uau 13 feta
NANSNAZDUATALNALEARS I UAIANLIN

5.2 Wisuiguauldldvaadsimssidamang 2 35 (Method Validation)

sflunsSeuiisulagldansazanedamniiiien 25 fadnsusedns (Hurdneds
Imaé’aaﬁmmLLﬁ,JuLLazmmLﬁﬂﬂaq"lummsﬁmiﬂaﬁu (MUY %Recovery = 80-120% LagAIw
et %RPD < 10) Farnuanisinsizsisdauis wuii 35 Determination of Anions by lon
chromatography 3f1 %Recovery = 96.25% Way %RPD = 2.04 way 15 Turbidimetric Method

A1 %Recovery = 96.84% Way %RPD = 3.35 Feaglugraunaeinisuausua 2 35

5.3 Wsuigunan1siaszilae Ivaffuwuy t-Test

AUTUNTIATIEIMIAN t-Test WUU Independent-sample t-Test fiensa9aauin
NSANTaINMA1e75 Determination of Anions by lon chromatography U35 Turbidimetric
Method fiauuansnafiuegnadifoddyniatavioll Tnewdoudieusn t,., Adwnldiuen
t i TSESUAMULTRITUT 95% &7

o

tyar < Torieal WARINIDUATIZANG 2 T hiumnANAUDY19iTEd ALY

o

toar > toiical HEMIINIDINATIZYNG 2 TBUANANAUBE T TEEATY



5.3.1 NMSUSeUigUNaI@sIzENTaza1eTaNANANUNTY 25 TadnSusoans

WU AN tStat AElATANYINAY 1.49 WALAT thie AANVINNAU 2.26 AU tay: < toie WEAIINID

o w =

'JLﬂi’]‘”‘VWN 2 WhiuwnnarsiuegrsitdedAy Asea Uﬂ"ﬂllL‘UE]llu 95%

o

5.3.2 malSsuiigunaiinsigilusieg1esdiusyU 20 fog1e WU ANt AAALA

[

TAWYNU 1.17 UaEAN teey HANUIAU 2.09 o teat < Laitical LARTITIRARSIEI 2 FRllumndnafiy

seailifudda fisyauanudesiy 95%

o

= a a ) 1 H ' ' a o v
5.3.3 MUSeufigunaitas1eilusieg19udi1uIna WU ANty NAUINLATAY
WINAU 0.86 WAZAN teca AAWYINAU 2.17 FOUY s < toiea BANIINIOIATIZUNG 2 D LULANANGIU

o w

pg1ildudAY SEAUANLTNY 95%

5.4 W3guiguasn1simszigannng 2 335

A8 : Turbidimetric Method 3511l : Determination of Anions by

lon chromatography

Tleanziiaganiladamntos e nusegandiadamnuin

Tasndlunswsouning s lildasidluniswseusiogns
1. Conditioning reagent Usznaunay

- naweTea $1A1 600 UWIsB 500 Jaddns

- nsalalasmassn 51A1 1,000 Uee 2.5 89S

- W@YNULA $1A1 1,800 Uee 2.5 8RS

- lwiiguraslsa 57A1 500 vnsie 1 Alansy

2. wUBuAaalsa 591 1,300 umeie 1 Alansy

MW ENAIBgiANNEIeN Wawnnswien  nswieudiegelilinugenn anunsainsen
=) v 1 a Y J 2 (% b4 U s I3
ansazaeIns IR edeg1e dnsinmany USinadama wieuduluem, lulasn, Wgeslsd

YU ABIPIUANDIA ALY NATY wanaalsn

Tlanusadasnzraieg9lnonlu® ANUN50IATIEF 1A IR LLITR

5.5 agunanisaiiununasidenisiassiimanzanngadusuinanlglunisuuneu

PMNNTIATIEIAGaNRA3T Turbidimetric Method AU38 Determination of
Anions by lon chromatography :ﬁmmLLaJ'uLLazm’mLﬁaaasﬂumm%mmgmmwé’ﬂmﬁLmﬁzﬁ
annsauieseildne 2 33 eehslsfniu 33 Determination of Anions by lon chromatography
fitfefnd esan Sanudumulunivssvdanarlumsiesgi mawSeudegshidudoulay
annsaimTEifegnsldsnluld uenanitsiosllldanseilunswieushe o lrandldane

waylivdesansiniiasdaniizwindey



ANARUIN
A5n15nnasg

ASZUIUNISLANNDUNITWAIUN : 35 Turbidimetric Method

y 5 g < Y o y o
unoUN 1 Yunaun 2 YUADUN 3 YUADUN 4

AD4ADES 16y Conditioning Wiuuuiounaalsea RAININYU A
100 ml T4 flask 5 ml §1q Stirrer 1 ¥ou A4 Stirrer Ju spectrophotometer 9
YuIA 125 ml ULIAT 1 U LIAIMBIUATU 3 UM A2IU81IAAU 420 nm

N3TUAUNTS IMSiLIBIINISWAILA : 75 Determination of Anions by lon chromatography

1 o & < 1 < ) o
YundUN 1 UYUNDUN 3 YUNdUN 4

N589A20819A7Y wAegald Vial 5 ml 11 Vial 14 autosample AAs1ziAIeE1
Syringe filter lavenomaliivua waliaunsainsizn Taeldimaiianisunnsa
Wafdnnznau udrUnsegnliaiin fregelaanludlf Wulesausie

lon chromatography (IC)



NAN1SNAABY
1. IAaRINSRsIvdauATanlagldansazatedamn el 25 Jadnsusedns NAaauI WY 10 91

1.1 Han1snnaaun1snsIdeuaultlavews 2 35 Nasaranedaninnuuy 25

[y I a

TRANSUMDANT LARIAINNSIN 1

A5197 1 NANISNAABUATANATIANUINTL 25 HAANSUADARNS

ﬂ%ﬂﬁ Determination of Anions by lon chromatography Turbidimetric Method
AN81984 Afiald %Recovery  @18193¢  A1iiald  %Recovery
1 25 24.06 96.24 25 24.45 97.8
2 25 23.89 95.56 25 2377 95.08
3 25 24.30 97.20 25 24.54 98.16
4 25 23.88 95.52 25 23.76 95.04
5 25 23.85 95.40 25 238 95.2
6 25 24.20 96.80 25 24.57 98.28
7 25 24.22 96.88 25 23.78 95.12
8 25 24.18 96.72 25 24.56 98.24
9 25 24.23 96.92 25 24.49 97.96
10 25 23.81 95.24 25 24.39 97.56
Alade 24.06 96.25 24.21 96.84
SD 0.18 0.36
Max-Min 0.49 0.81
%RPD 2.04 3.35

NAN59 1 Han13TAT1Eviandawmin 35 Determination of Anions by lon chromatography
A1 %Recovery = 96.25% Wag %RPD = 2.04 Wuay 35 Turbidimetric Method A1 %Recovery =

96.84% WAy %RPD = 3.35 Ua1nu



1.2 wan1siUSeusuNaImsIziaIsazatetallniANuuTY 25 Jaansunadns taalvans

t-Test WUV Independent-sample t-Test

a = = a ¢ o PN I A a o I _a
A19519N 2 NaNTSIUTHULNBUNAIATIZNENTAZAEYRNANAINUWUYY 25 UaaNSUFADANT

Determination of Anions by

lon chromatography

Turbidimetric Method

Mean 24.062 24.211
Variance 0.034884444 0.142054444
Observations 10 10
Pearson Correlation 0.548143092
Hypothesized Mean Difference 0
df 9
t Stat -1.491749688
P(T<=t) one-tail 0.08498015

t Critical one-tail

1.833112933

P(T<=t) two-tail

0.169960301

t Critical two-tail

2.262157163

a ~ = a ¢ o ‘:4' I A a o 1 _a
ANATIN 2 HANTSLUTYUNIUNAIATIZTNENTALASTANANAIUVUIU 25 HAANTUABANT

WU AN Ly NANIUIATANNNNY 1.49 WATAT toiiea AANAIU 2.26 MUY tos < toical HEAIITIO

'
o w a [y

a ] aal ! 1 1Y 1 a o N Y
ARSI 2 Tohiumnaneiueg1edidedrfty NseauAILTRIU 95%

o

1.3 NANAABINITNIIVEBUATALNALAZIUS s UL TBUNA AT I LA lTad R t-Test Tusi9819

Y1UsEUN 90U 20 AIDENS

t:. 1 7 o 1 901
15799 3 NAN1SNAEADUAYALNHVDINIBENUIUTEUN

ﬁqa&iﬁaﬂéﬁﬂszﬂﬂ Determination of Anions by lon chromatography Turbidimetric Method

1 23.98 21.18
2 10.07 9.81
3 10.15 8.54
4 3.21 4.5

5 19.54 15.44
6 6.87 5.99
7 2.7 4.51
8 5.74 5.34
9 5.88 5.47




10 0.27 0.57

11 1.34 1.08
12 8.91 8.87
13 12.13 10.86
14 35.04 35.56
15 3.68 4.87
16 6.08 5.63
17 23.32 23.72
18 27.04 23.8
19 2.88 4.19
20 4.68 5.37

AN5199 4 Han1sSufigunaimszvalegnsdnUseUn

Determination of Anions by Turbidimetric Method

lon chromatography

Mean 10.6755 10.265
Variance 96.11321553 83.00855263
Observations 20 20
Pearson Correlation 0.988989197
Hypothesized Mean Difference 0
df 19
t Stat 1.17357468
P(T<=t) one-tail 0.127533759
t Critical one-tail 1.729132812
P(T<=t) two-tail 0.255067518
t Critical two-tail 2.093024054

PMNASNT 4 HaNSUSEUMBURAILAT I U819 USEUN 20 AI9E1 WU Aty NAIWIE
TATIAWANNU 1.17 WAEAN te s HAWNNU 2.09 HIUY too < e HEAIINIDIATIZYING 2 T UANAN

N v

Aug NLTuEALY NIzAUAIUTDIU 95%



1.4 HaNAaBINISASIIFBUANTaNRLazIUSBUsUNA AT T Lne ldaDR t-Test Tudiagna

Y1918 IUIU 13 29819

A15199 5 NAN1SNAADUAITALNAVBIAIDEN9UIUIANE

Fregraiuiana Determination of Anions by lon chromatography Turbidimetric Method
1 6.02 5.47
2 3.16 4.67
3 22.33 18.52
4 8.02 8.7
5 3.21 4.37
6 3.66 4.14
7 8.49 597
8 0.21 0.51
9 1.29 1.6
10 3.99 4.59
11 6.21 4.96
12 26.44 24.02
13 2.71 3.17

a < I a & v ! 901
A15197 6 HANITLUSIULBUNAILATIZTVIAIBYNUIUIAG

Determination of Anions by

lon chromatography

Turbidimetric Method

Mean 7.364615385 6.976153846
Variance 63.53974359 45.42660897
Observations 13 13
Pearson Correlation 0.989521917
Hypothesized Mean Difference 0
df 12
t Stat 0.861716612
P(T<=t) one-tail 0.202867032
t Critical one-tail 1.782287556
P(T<=t) two-tail 0.405734064
t Critical two-tail 2.17881283

PNANTNI 6 HANISUSHUTBURAIATIZALUAIDEINLIVINTG WU AN Loy NAUIULATIAN

WA 0.86 WAYAN toica NAWAINY 2.17 AIUU taar < Lo ARIINIDIATIENNG 2 T LAlUANAAU

'
o w U IS

pg1iitudAy SEAUANLTNY 95%
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APHA/AWWA/WEF.Standard Method for the Examination of Water and Wastewater.
24°9 part 4110 B lon Chromatography.

APHA/AWWA/WEF.Standard Method for the Examination of Water and Wastewater.
24°9 part 4500-SO,* E.

AOAC Official Method of Analysis, Appendix F: Guideline for standard method

performance requirement.



