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It is well recognized that ANFO is an improvised explosive frequently encountered
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M350 2 QUEANUANIUATYDI Ammonium nitrate

Structural formula

Properties
Molecular Formula (NH,)(NO,)
Molar Mass 80.043 g/mol
Melting Point 169 .6 °C
Boiling point Approx.210 °C
Density 172 g/ em’
119 g/100 ml( 0°C)
190 /100 ml( 20°C)
286 g/100 ml( 40°C)

Solubility in water

421 g/100 ml( 60°C)

630 g/100 ml( 80°C)

1024 g/100 ml( 100°C)

Explosive data

Explosive velocity

5270 m/s
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[ 1 4 [
9.2 Pump o 1Flumsgaund N, 191g cluent reservoir tWolw eluent lwar1u loop
A A o a 4
maluwaTeulionmsinsizv
.. A A A o o a o ' 9 < A A °
9.3 Sample injection 7o U3NudMTURATIAIRa1U 1L 131y loop WBLATEIM

a d a { 4 @ 1
M5AATIZH 9240A switch loop 910 load position 11N inject position el a15AI081997 g

u

=

R A o A v J < o Y A 2 A
Guard column Falldanvaziilounaduivinamn mhigionsesdeanilsn vie syna
' ' A o gy =2 1A Y v Y
ya g lugsazaenowdigaeduiinldenas Tanedaoigmsldnuneani 1a
I o e @ [l 1 o
9.4 Analytical column HUABMININATAIDEIZYN LoN TAoNITLENIZLUANANNY
dy " v a @ A ] v
Yuegnurtavesninaniognislunoauil
S I 1 A o Yo = Y =29 1
9.5 Suppressor [Huginsaingromndyamlinulesoungnuen ud39d1g detector
< {0 o a ) o
9.6 Conductivity cell (I detector NindnaNMaITAIonuauLianT Wi hld
' { I A A ° A
nawnasnlailuasyiala geansiidsegun marh lliheed
. A A o a 4 o 0 9
9.7 Chromatography Workstation Wonseainsmngiuazasiviamsin lnihves
v ) o A0 A A
msudrvgasdoyauniimitszinananaiutuazuaaswaoonilugiues Chromatogram f
v o ' J o o -
Hanudiusszrang ammsd Wi (uS) fua1 (min)
Ao dy 9Y o a 4 . d‘d (Y (] a a a
Tuauideil 1diimsTins1zsvnfsia Anion wag Milegiedvauusnurquiziia
[ a Y o K Y o a ¢ A . A [} % [} =
ANFO waams 9asziie fadedalaviimsiinsigviiionsn  Anion Nilegludied1s Tasd

srwazdeananluiivonalll
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NN 2 ?huﬂﬁxﬂammwﬁnmaﬁmmmmm’%m Ion chromatography

~ o a ) o A 1 . 9 = A 9 =2 Y
NN AANITSLUATTINTUINT UL UBILLT [’e‘)f)u"lau], UDUND 10 UNTIAN 2555. LﬂJWﬂQllﬂ%Wﬂ

http://www.mne.eng.psu.ac.th/knowledge/student;/.../explosive.htm

10. M3 IATIIHIYII8 Anion

Lﬂ%”t)ﬁ Ton chromatograph ';'u ICS-1000(DIONEX) Uszneume Analytical column
(Dionex Ionpac AS 18) ¥U1A 250 mm x 4mn Guard column (Dionex Ionpac AG18) ¥U1A
50 mm x 4mn 315U Eluent Ao Twunaidenlaason s KOH) Taoilin3oq Reahent —
FreeTm Controller 11/U eluent generator 28 UM gradient mode  Suppressor 9 Dionex
ASRS-ULTRA 119 4mn Qmwgﬁﬁmmmm?m%“meﬁ’nﬁﬁa 30°C W3masdretedidn
Aoawil A 25 uL eas3rvesansazarsluszuy Ae  1.00 mL/min T1l51n54  Dionex

Chromeleon 6.5 19 lumsaiugumsyhau nazdamsdoya
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[
Ay A A Y

11. I NNEIVO9

193] 2005 Kuila, Chakrabortty, ~Xharma 4@ Lahiri 14ymsanuniseamsm
perdsznevvesigszdaussnnlszmaduaeny inmsTnszimesssidauas
aufmdevessziinlszana 1000 061 TaolHnszuIUMIIATILTUUY routine WUTHA
MIAATILH lagldmadia lon chromatography and scanning electron microscope with energy
dispersive X-ray analyzer (SEM-EDXA) a13150110451)52n01v040618 14645 potassium
nitrate (KNO,) potassium chlorate( KCLO,), arsenic sulphide(As,S,) sulfur(S) , aluminium (Al)

< Y R < a a o ' g Y AAd J 1 o
HJ‘L!G]'L! LmafmlliﬂmmslumiNam‘izm@u‘ﬂmlmazﬂNi}ﬂ%ﬁﬁLﬂﬂJWﬂHﬁ%HWﬁMLMﬂmﬁﬂu

Y 9 o =t slyd Y

A A A A ' = o A
VIJJ ‘525L‘Uﬂulﬂulﬂi@ﬁll@cluﬂ1iﬂﬁ]fn"]5ﬂﬁﬂiill m"lﬂmmmwmm & %Lﬂi@\?@]i’)ﬂﬂﬂﬂhlﬂ
Y A Y a o o Y a = Y aa v da
NWﬂﬁiTuNﬂ%LW@ﬁﬂﬂ”lislslﬁzmﬂ‘ﬂﬂ%ﬂ?iﬁlﬂﬂﬂﬁ”lhlﬁﬂﬁ?ﬂﬂ\i%"m UaZNINYa U
1 f1.61.2008 Cameron Johns , Robert A. Shellie, Oscar G. Potter , John w.o’Reilly, Joseph
P.Hutchinson , Rosanne M.Guijt, Mucgael C.Breadmore, Emily F.Hilder , Greg w. Dicinoski 49&
Y o = A o A A o dy a a
Paul R. Haddad(2) llﬂ“l/ﬂﬂ?ﬁﬁﬂ‘hlﬂuli’f)ﬁ N13TSUANHUSVDITSLUANNIVUBINNTITOUUN T8
a a on] 1 a % Ao
Taaldnaiia Ton chromatography (IC) lumsnseiauimasnInmsszida Faluauise
4 1 a 4 1 { a
ﬁW‘lJ'J'] AIWITOUINUALUATIEH  Anion LAY Cation %']ﬂﬁ'JUﬁLﬁﬁ@%'lﬂﬂ"liﬁZLUﬂ Llﬁ?l}@a]}?ﬂ
Y
MAUA Ion chromatography WU Anion 9gNIYUA 18WUA ( acetate, benzoate
,bromate,carbonate, chlorate, chloride, chromate, cyanate, fluoride, formate, nitrate, nitrite,
perchlorate, phosphate,sulfate, thiocyanate (a1 thiosulfate ) ttag Cation ANV 12 Fila
(ammonium , barium(Il), calcium(Il), chromium(Il),  ethylammonium, magnesium(II),
manganese(IT), manganese(1l),  methylammonium, potassium(I) , sodium(I), strontium(ID)tag
4 1 2 o I
zinc(II) %9 Column ﬁi%’)&ﬂﬁ%ﬁﬁﬂ Dionex AS20 Ia EJGI,GIQ?} Potassumn hydroxide 10U Eluent tiag
) o a o . ' a 4 .
9 Suppressed IC F1HITUNITAATIEH Anion TIUNITAUATIEH Cation 9219 non — suppressed IC
#4149 Column %11a Dionex SCS 1 12 oxalic acid/acetonitile WA detection limit @&ﬂuﬁﬁaq 13-
A A Y a a’z:gll <3| A Ao [ a 4 1
115 ppb mﬂuﬂi’li%’ﬂluﬂ"lﬁ’:l!,ﬂﬁ"%‘l"fulﬂuwmuﬂ“l/lﬁ‘ﬂﬂ'l'iﬂﬂﬂﬁﬂ,uﬂﬁ'J!ﬂi?%‘ﬁ‘ﬁ? Ton INTFIU
MmaeanIzIla FedmNT0TEYNYAL tazuen  lon uaazriaoona Ny ldoa1atamu A1
. . 1 1 2 Ao a £ <3| Y 2 T '
Linearity 8¢ 114524 0.05-50 ppm &3l duilszansanuihuaunsa (R)ogluae 0.9889-1.00
o g eqe a 4 T
9AMIIM Reproducibility(n=10) TuM5AATIZH @15IATTIUANMAUTY 5 ppm  WUIAT
= ) o . . dy Aq Y A 1 1
YUV UNINTI U (R.S.D.) @1151 Retention time LY ‘WU‘I/]GI,G]‘W?] RN @Qiﬂ“b")\i 0.01-0.22%
18T 0.29-2.16% MINAIAY MIUEN Anion Uag Cation 09nInAUlunaAeINY Taalsy

a A

U a g a 4 a { o
Dionex 1CS-2000 Wuunaatilsz@nsnmlumsini1zyiviies Inorganic Tusziianm
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2 o oA 1 A A a a 2 A a a
Vuweannaleg i udiuimas lumsszita vazauluysnaunmnansseida nan1snaaes
1 9 a o a . < a
lamunsaduduldnnmsimesi lasldinaiia Capillary electrophoresis (CE) Bailumaiin

Ay Yo [T 1A
‘Vl]'l,ﬂ umseousuuedea
113 a1.71.2008 Hong-Bo Meng,Tian-Ram Wang , Bao-Yuan Guo , Yuki Hashi , Can-Xiong
. . Y o = & . . . J
Guo itag Jin-Ming (3) I@vmsfAnprsesmsmlsunu Inorganic anion U@ cation I @I
Maevedszilia Taeldimadin lon chromatography #491nM3 IHNAHA Ton chromatography
A g 1 o a
(1C) milu non-suppressed AN column FiiA anion-exchange Il01¢ cation-exchange Taons
= ¥ . Y A . . o
B9 1150 10en uagr1suiar anion h],ﬂ 5 ¥UA(sulfate,nitrate,chloride,nitrite ,!t8% chlorate)
a = o a 4
ILAE cation 11@91}3 BFUA ( sodium, ammonium, LAY potassium ) Tunan@eInu 91N AATIEH
A@IuNMa0v035214A mobile phase N1F¥Usenoulidde 3.5mM phthalic 712 % acetonirtile
4 ' H 9
Uagun ﬂﬁi'ﬁﬂﬁhl'ﬁa 0.2 mL/min ﬂWﬂiﬁﬁﬂW?ZﬁlWN?%ﬁNﬁgﬂ SL’L!ﬂ'liLLEJﬂ‘VN anion LAY cation
1 L U ] 1
Idog19auysailuna 16 Wil A1 limits of detection (S/N=3) UB4 anion ag anion 0g 1T
o w 1w a £ I [l 1
50-100 pg/L 1Az 150-320 pg/l awawy mdaudseansanuiuduass R2)eglurag
' ]
0.9941-0.9996 iagfA1 R.S.D.UBN retention time LAY peak area NANT10.10-0.29% uag
o w a z:gll 7 Y v a d o 1 a Y =)
5.65-8.12% #uaIay L‘l/lﬂuﬂuﬁ'liﬂﬁﬂﬂﬁ$Qﬂﬁcl“b'ﬂ‘llﬂ']i'JLﬂinﬁﬁ'JfJfJ'NﬁglﬂﬂUlﬂ@‘(’JN@ tae

Twamsitaiziduniinela



uni 3

IFautumMsIY

'
% )

A A d =
1. 1A9903UD Qﬂﬂﬁm!!ﬁ$ﬁ1§!ﬂ3~l

v 9

A A A J = a
MTNN 5 IATDIND qﬂﬂimuazm NnpHaA

d A = av
Jaqainsas insesitenazansniililunsIve

GRETLEY UsHMAWan
ICS-1000 DIONEX
Reagent-Free Controller DIONEX
Ultrasonic Cleaner Cavitator
Analytical Balance Mettler Toledo

Centrifuge

Syringe 3mL

Nipro Crop., Ltd

Verticlean Nylon Filter

Vertical chromatography

Co.,Ltd
Filter paper Whatman
Micropipette SOCOREX

v Y Aa

A13°90 6 eFOAIIAY UTHNANAA LAINTA

LRRTLEY UIHNwAA N30
Acetic acid B.D.H. Analytical grade
Ammonium nitrate Fluka Purum p.a.299.0%
Calcium chloride Fluka Purum p.a.299.0%
Formic acid B.D.H. Analytical grade
Magnesium sulfate Fluka Purum p.a.=>99.0%
Potassium nitrate Riedel-deHaén Puriss 99-100.5%

16
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A1319% 6 (919)

Potassium sulphate Ajax Analytical grade
Sodium chloride Riedel-deHaén Analytical grade
Sodium nitrate Fluka Purum p.a.=>99.0%
Sodium fluoride Ajax Analytical grade
Sodium perchlorate Fluka Purum p.a.=>98.0%
Sodium Phosphate monobasic Fluka Analytical grade
Sulfuric acid B.D.H. Analytical grade

2.MsAsENEITazae
2.1 MIATOUAITALAWUIATTILTUTY 1000 ppm
2.1.1 @130¢@8NATIIU Fluoride ion 19141 1000 ppm
L7 . . @ 9 . . Y @ I
%9 Sodium Fluoride 0.1076 NN 8Ea189938 Deionized water La3UsU151105 101100 mL
Tuviatfsiag v¢ldansazaie Sodium Fluoride 1YY 1000 ppm
2.1.2 815A2A18MIATFIV Acetate ion LTI 1000 ppm
Yida Acetic acid 95 L 910 Acetic acid 99.8 % Y$11J51195828 Deionized water 13]14 100 mL
Tuvind3uns 92 ldazats Acetic acid W1V 1000 ppm
2.1.3 815828101195 § 14 Formate ion 194 1000 ppm
Uula formic acid 96 pL 9710 formic acid 99.8 % Y511/51n735478 Deionized water 111 100 mL
Tuviad3unas a¢ldazany Formic acid@ud 1000 ppm
2.1.4 1302019019331 Chloride ion i 1000 ppm
7 . . [ 9 . . v @ I
¥4 Sodium Chloride 0.1045 NN A2A18A28 Deionized water 1aU5VYTMAT1TY 100 mL Tu
¥1aY51105 92 1Aa1582a18 Sodium Chloride 1YY 1000 ppm
2.1.5 @1522A181ATF U Sulfate ion 1T 1000 ppm
< . v v L. Y (v <
¥4 Potassium sulphate 0.1006 N34 8281978 Deionized water 1a3150U5ua51314 100 mL Tu
1a1f51105 92 1de3aza1e Potassium sulphate [VUYH 1000 ppm
2.1.6  @1582A18U1ATF I Nitrate ion IUYU 1000 ppm
< . . o FY L. Y | <
¥4 Sodium Nitrate 0.1032 154 A2A189A28 Deionized water 1ta2U5UUT @511 100 mL Tuvaa

Y311a3 92 1densavas Sodium Nitrate (VUYH 1000 ppm
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2.1.7 @15028181AT1U Phosphate ion 194U 1000 ppm
GI‘;:/Q Sodium Phosphate monobasic monohydrate 0.1452 N5 Aza19A18 Deionized water 11@21/51
Ysuaailu100 mL Juvinfsuas a2 ldansazane Sodium Phosphate monobasic monohydrate
(WUTY 1000 ppm

2.2 11EsazaeATIUENTY 1000 ppm W BIUTI LT UgAT IR WA 190 7

{ 9y 9 { ) 1% o . .
GI’I?NIﬁ 7 ﬂ')’lll!fllll"llﬂ"]]@\?ﬁ’lﬁaga18%1@5§1uﬁm§8ﬂﬁ’]ﬁiﬂﬂ’]ﬁﬂ’l Calibration curve

S ANMTUTU DI TAZA10NIATTIU (ppm)
Ia Fluoride Acetate Fomate Chloride Sulfate Nitrate Phosphate
51103
10 mL
1 0.11 1.51 1.12 0.11 0.53 0.52 0.51
2 043 0.07 0.58 1.08 1.70 1.03 1.02
3 0.81 1.99 1.16 2.17 2.13 2.06 2.03
4 2.15 498 1.73 5.42 4.26 3.61 5.09
5 5.17 14.98 5.17 10.84 5.33 5.16 10.01
3.38M5308

an

3.1 35MINAADY
3.1.1 MEIazawNInIgIUNeIeNa11TuUN1391 Calibration curve LAZ@1I0LAY
I Yy a9y A Y A A o
aediwson ldnfadunios  1CS-1000 TaglHaTes Reagent —Free Controller 1@

Gradient Mode 3414 Tnunai@eon laason lamilu cluent

3.1.2 @4N1EUYBINITNANDN : Flow rate = 1.00 mL/min
Temperature =30°C
Inject volume =25ul
Gradient mode ; on =3.5 min
EGC =15 mM
Final conc. =35 mM

Gradient time =10 min
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Y o v J [ 1 ° LY
3.1.3 waminaaedl@iilu Chromatogram uaasANNENTUT Iz IHTh
(uS)AUA1 (min)  Calibration curve @3131A8MINABANTINTENIANVTUTUVD

Q j’ {
dsazaenInsgIuny Aunldnia pS.min) ldaumsiduassnindunsvlves  Calibration

'
=

g 9)&’ Iy . (Y ' o Yy 9 o '
curve ‘t]1ﬂ‘L!uGlGIfWUVIGlG]Wﬂ(pS.mm)SIJ@QWJE’JEJNﬂ”I‘L!’JmﬁTﬂ’NiJLGUNGUWU?N ”l@aauaﬂu AIDYN

A Aa 4
AUNUAICH

1< @ [
3.2 MIINUAIDE
<3 % [ a a Aa Y a [ o a A 9 a 4
3.2.1 NUAIBINAUDTNUHINTN vesaunau imsgaseia e ls Tunmsiasizs
Blank
< o (] A A a a v o a <
3.2.2 NufmedNANLTNaUmIMIvesAurasmIgaszida Taeny
Y Y v
AIDU1NNINUA 13 AI0819 A (LEFAIAINING 3)
3221 aegnauluiamile Tuszezl, 2 uaz 5 m vnnanvguszida
3222 wgnaulunald luszozl, 2 1ag 5 m 1nnarquIsila
3223 deganlunansueonlusezl, 2 uag 5 m 1INNaNKAUIIUA
32.2.4 degeanlunaaziuan Tusgezl, 2 tag 5 m vInnavquszia
3.2.2.5 AI08RAUUINUNAINQUIZITA
o @ 1 a g‘/ Y A Y a A g 9 o t&l
3.2.3 ihdredaunaneus iy luwaun Jasldaiin motlunmsilesnuanuiu

o A ~ o = 1w 1
!La$’]jﬂi]EJE)’L!G]TIE)W%VI']?]’NM?(EI?HEIG]@@I’J@EJN

< @ 1 A a a a 1
m%umasnmu‘ummmwfi’muﬂau@@

a A I
sl Blank

\ 4

<] @ 1T A a a a @ a
LﬂumammumnmN’J‘Ifiﬁ’muwmi}m&mﬂiu%ﬂz

HATNANINANNAY (A29819 13 A29819)

A 4

o Aa @ ] gJJ Y a Y a
audIgINNausIY luwaunarlnaiin

d' Y [ dy
L‘W@“]JE]\?ﬂ‘L!ﬂ’NlIGH'L!

1 < % 1 a a a
ﬂTWﬁ 3 "3%ﬂ”|§Lﬂ‘1JmaEnmuslu‘UiL’Jmi®‘Uc]‘H’qmzmﬂ ANFO
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{ @ < @ [l a a A a Y]
ﬂTWﬁ 4 !,LWHWﬁﬂ'ﬁLﬂ‘]J@]'J@fJ'Nﬂu‘]JﬁlfJﬂ!ﬂ'lﬁi&ﬂﬂiﬂﬂﬁ(iﬁﬁ@ (1@? ACIUBDDN

HAEASIUAN) BAZTEeL (1,2 1AL 5 m) NUANA1INNY

3.3 NMSIATINAIDE1NAY

o @ 1 a I g = o
3.3.1 1hdedauualiiluiiefenny
3.3.2 ¥9A20819AU 1.00 g ANAR2Y Deionized water 15311915 10 mL

o w ] ~ 3 Y A . < =
333 mmamm"lﬁ'"lﬂ Sonicate A181AT04 Ultrasonic Cleaner 11117321 10 41N

o o ' A 9 ) A . 2 a
3.34 HWYJ@EJN]l'iJlﬁ?ﬂﬂiﬂﬁﬂ@]%ﬂﬁ]uﬂ’mmiﬂx‘] Centrlfuge L‘]JLlL’Ja"I 5 UM

' A v s s A '

3.3.5 ﬂiﬂﬂﬁ?ﬂiﬁl‘ﬂﬂ@@%ﬂ@uﬂﬁﬂﬂi%ﬂiﬂﬂiﬁ]%ﬂ@i 1 LﬂUﬁ'JUVIﬂiﬂﬂll@gﬂﬂﬂiﬂﬂﬁﬂ

#18 Verticlean Nylon Filter YUY WU 0.2 um

o 1 a Y I A a o & v Y -
Uﬂ@')ﬂﬂq\iﬂuh’lﬁlﬂuﬂ‘!'ﬂlﬂﬂ')ﬂu LAZIINT 1g #NAAIY Deionized water lﬁ’iﬂ@ﬁ 10 mL

A 4

4

o 1 A Ayy . = o = =
U1 a’e)mwnm”lmn Sonicate 104N LLﬁZ‘L!”Ill‘}JLW’JEJ\‘I 5 UIMN

A 4

e lamilonzNoUNINTBIRUNIZAHIVDS 1 1AZNIDIDN

@Q]I’JEJ Verticlean Nvlon Filter YH1AUBITNIU 0.2 um

d' ax ~ % 1 a
NNN S ITNIATIUAIDY AU




21

3.4.75M15%11A1 LOD 1ag LOQ
Y . . = g a J Y = o a 4
3.4.11% Deionized water ®13/1 Blank JIAT1ZHAAAIZIAGINUNITAATIZHHA
Y Y
13319 Anion 11191 10 A9
o 4 . : 4
3.4.2 1waf 1@ lednamia LoD uagLoQ &3 LOD = 3 S.D. #ag LOQ = 10S.D.
TagihgagegauoanimuInaegamgauoIniv 1d1ms 2 MemAuRdsvoLAaznI 1|
Y o oA = U Y]
s lUmandiowuuinasgiu ( S.D.) Ferga1mnsania1 LOD uag LOQ oonunla Tauns

unuA1 3S.D. 1az10 S.D.avlunsminasguvesleosunaazyia

3.5 MINADDY Repeatability method

3.5.1 W215041 Precision 1A8W1 % RSD

a d @ 1A o 1 & o 1 Ai’ Aq Y Ay Y a g 1

AATIZUAIDYNNAUAIDYNN AL 3 AT (n=3) u’lﬂ’lWH'I/]GlG]‘Wﬂ‘Vlhlﬂi]'lﬂﬂ'li'J IATITULUARS

%’, Yy 9 % 1 1 ~ Y Y 1

ﬂﬁ\1ll‘]JW1ﬂ'J']3JHJ3JGUuGU'ﬂQﬁ"lﬁ@]']ﬁ]fﬂ\ﬁ]'lﬂﬂi'lwu'lﬁﬁg'lu HINURAYVDIANUUNVU (X) Laza
WEUUULIATFIU(S.D.) MUIUNT %RSD = (S.D./X)*x100

3.4.5. W913an Accuracy lagn %Recoveries

a d‘ 9y 9 (Z ' a [ d' o

mumiazmﬂmmgmmmmmm!,611mluaﬂﬂslumammummiw N 3.5,3.6 11013

Y Y
NAADIH 2 AT

{ a o . @ 1 a a a
A5 8 MIAATIZHIN % Recoveries Glum’amﬂm“lumnqummm

ANUINTUVOITITAZAWINAIFIUTUAN (ppm)

Standard v O
v A v A

AN 1 AIIN 2

Fluoride 3.99 3.99
Acetate 4.83 4.84
Formate 2.26 3.94
Chloride 6.22 5.02
Sulfate 3.25 3.38
Nitrate 3.94 3.38
Phosphate 5.01 5.93
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ANaN13INANasd

1. Chromatogram V23a150221831A5§ 11 Anion 113 7 ¥ia
a 4 . 3’1 a Y ] a A ] a Y
ﬂ'l‘i’)&ﬂi'ﬁﬂ‘ﬁ'lﬂ%ll'lm Anion NYiua 7 %u@ium@mmumgiamwqmmmﬂﬂﬂ%ﬂ
a 4 o Y I
MAUA Ion Chromatography AeA309 ICS-10000 v lvimanisnaaouily Chromatogram

Y
[

Ch|

7NN 6 Chromatogram UB3@1505019U1RMT1U VD Fluoride, Acetate, Formate, Chloride

Sulfate, Nitrate 1i8& Phosphate
910 Chromatogram U9T1TASA1YNINTITU VDN Fluoride, Acetate, Formate, Chloride

< ' =4 . o
Sulfate , Nitrate 1182 Phosphate 921911 la luaniznsnaaestianunsanen Anion lasamu

#7171 retention time A19¢) AIA15199 9

22
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A15190 9 1B UNA 1A Retention Time VDITTASAYNINTIIU 7 ¥R

Anion Peak No. Retention Time(min)(n=3)
Fluoride 1 3.413
Acetate 2 3.638
Formate 3 4.077
Chloride 4 5.904
Sulfate 5 11.778
Nitrate 6 12.142
Phosphate 9 17.280

2. mia’%]&ﬂﬁNNm&g11!(Calibration curve)
v o S &
NMINAAIIUMTATN ﬂi"l“l"hﬂ@ﬁjpu Tﬂﬂi‘b’ﬁ"ﬁﬁgﬂlﬂu'lﬁiﬂ'luﬂull@@@uﬁﬂﬂﬂ 7
— y g S _nyw o &
FUA UANUVUVUAIUAITNN 7 llﬂﬂiW‘liJ']ﬁijj']uﬂ\iu

2.1 81582A18IATF I Fluoride 19UUM 10.11 0.43 0.81 0.15 1Az 5.17 ppm

MWN 7 N3 MIAT9 U049 Fluoride



2.2 @130¢0NATIIU Acetate 1A 0.50 0.70 1.99 4.98 9.96 1Az 14.93 ppm

AN 8 NTINNINTFIUUDI Acetate

2.3 @130¢01011A55 11 Formate 194AU 0.50 0.70 1.99 4.98 9.96 118 14.93 ppm

MWN 9 N3 MUINTFIUVDN Formate

24



2.4 8138¢01011ATF U Chloride 141 0.11 1.08 2.17 5.42 1@z 10.84 ppm

AR 10 NTINNINTFINYOI Chioride

2.5 81582A101ATF 1N Sulfate (WU 0.53 1.07 2.13 4.26 1ag 5.33 ppm

MWN 11 nIMNINTFIUV Sulfate

25



2.6.8138¢01031ATF U Nitrate (09U 0.52 1.03 2.06 3.61 1AL 5.16 ppm

MUN 12 n3UINT91U Nitrate

2.7 Standard Phosphate 1384 0.10 0.51 1.02 2.09 5.09 1tz 10.01 ppm

MWAN 13 n31IMT91U Phosphate

26



27

a d Y %) a a a a
3. MAANHIUTINA Anion AillegludregaduLINUsOUgNIIDABIAANFO
4 o w ] %’ 1 [ o ] a a a a Jd a
Wethmediaihnana ldaindiedeauuinunalsmausziiaun i iziaemaiia lon
H 1 %’ { o % 1 a
Chromatography 19 Chromatogram 1a8A1W# 13 LEAIAIDE1E VO1INAAAIN AI9E19AY
9

9 v
Usnunanvguszide Taguen Anion 13 7 %iia'la Retention Time ttazui lafinvoudaaly

A
AT NN 10

{ ( 1 a a a a 4
MU 14 Chromatogram ﬁummammuummﬂaanmzmﬂiﬂﬂ’smﬁww1‘1ﬁmm Anion

Y
NINUA 7 vila

v
=

1 j’ g-ll a (%3 ] =
A1319% 10 HUGLAVTA Retention Time LAZWUN IANAYDI Anion 14 7 FUA V0IA10819A 1

VINUNANNQUILITA

Anion Peak No. Retention Time(min)* Area(uS.min)
Fluoride 1 3.413 0.1069+0.001153
Acetate 2 3.688 0.4905+0.004537
Formate 3 4.077 0.3563+0.003143
Chloride 4 5.904 1.2110+0.001570
Sulfate 5 11.778 0.7126+0.004161
Nitrate 6 12.142 0.1345+0.006616
Phosphate 8 17.287 0.02730+0.0003610
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Y
lumsnaaeainsnfsual Anion 13 7 ¥iia TudregeauusnNuIIINHaUIIialy
nenviile 18 aziuoon aztuan luszey 1,2 uay 5 1was Tag'lduaas Chromatogram 114010
mInaaneaana1n I3 luniamuin
a 4 A o &' ~ Y % [} ~ 9 [ YY) 1 a
1AM IUATEHNUINDIINUN AN vee A13dedan 1dnnmIanadioseay 1

unuaas Tl luaumsiduasavesnsmiasgiuildues Anion udazyiia @uwnsonIAIANL

Y 9 . ! A Y = o A
[UNUVHUDY Anion l,mawu@aaﬂm”l@ FIVLULAANAIATIT NN 11

H v
MTNN 11 ﬂ’NﬂJL"ﬁ}JJBlQIIuEUEN Anion N4 7 %uﬂslumammumnmﬂqummm

ANMUYNUUUDI Anion* (ppm)
Sample
Fluoride Acetate Formate Chloride

Blank 0.2373+0.0013 4.3704+0.0218 3.772+0.0057 2.3070+0.0801
N1 0.2562+0.0012 3.7292+0.0411 0.3285+0.0077 2.7696+0.0093
N2 0.4346+0.0007 7.0925+0.0378 0.5790+0.0114 4.4819+0.0053
N5 0.05664+0.0006 | 3.8566+0.0224 0.2934+0.0041 2.8009+0.0561
S1 0.1505+0.0013 4.3360+0.0319 1.9679+0.0024 4.4719+0.0608
S2 0.1476+0.0001 3.9620+0.0297 0.3281+0.0087 4.1728+0.0150
SS 0.1147+0.0049 4.4223+0.0637 1.1183+0.0108 5.2088+0.0311
E1l 0.3103+0.00229 | 4.57464+0.0155 | 0.3892+0.00713 3.8571+0.0133
E2 0.1653+0.0199 4.2945+0.2780 0.8542+0.0884 3.3487+0.1103
ES 0.1832+0.0005 9.219+0.0598 0.8368+0.0293 5.6346+0.0151
W1 0.1434+0.0005 3.1479+0.0127 0.3374+0.0030 3.1571+0.0047
W2 0.1289+0.0044 3.6162+0.0708 0.5442+0.0118 2.8536:+0.0274
W5 0.04602+0.0024 | 3.820440.0651 0.7483+0.0180 2.5773+0.0145
C 0.4116+0.0049 5.9258+0.0608 1.5949+0.0127 4.5042+0.0054




A3 11(919)

Sample ANMTNTUVD Anion*(ppm)
Sulfate Nitrate Phosphate

Blank | 2.1595+0.01958 | 1.0122+0.01997 | 0.3614+0.003266
N1 1.7483+0.00842 | 1.1921+0.005083 | 0.8690+0.001384
N2 2.7134+0.04210 | 5.0186:+0.06790 | 3.7817+0.01371
N5 1.7673+£0.001540 | 4.1864+0.06156 | 0.4713+0.00842
S1 3.5893+0.04102 | 2.1809+0.02659 | 1.7708+0.01278
S2 3.0328+0.007824 | 2.3244+0.005291 | 1.0867+0.09989
S5 2.4804+0.04397 | 1.5882+0.06903 | 1.4653+0.01815
E1l 1.9485+0.005933 | 1.7848+0.000961 | 1.2397+0.00456
E2 2.370240.02312 | 1.4787+0.01538 0.6615+0.00343
E5 2.6665+0.01655 | 3.0183:£0.01748 | 1.1528+0.01509
W1 1.8238+0.00127 | 1.7528+0.004929 | 0.8158+0.02882
w2 1.719140.02424 | 2.9126+0.008646 | 0.9284+0.00815
W5 1.9345+0.02289 | 2.0519+0.03117 | 0.7434+0.00291
C 4.0105+0.02289 | 1.5335+0.06356 | 0.4303+0.00327
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9INM151 Blank Aeauluvinuvausziia nounsgaszia N1, N2 uag N5 Aoauly

Usnurguizdaluian1umiion 199NN Nyqy 5202 1, 2 1ag 5 Wwas awaay S1, S2 uay

ss  feauluyinunguizidalunaldviainnalevgu szey 1, 2 uag 5 was awdey

El, E2 uag ES

AvaulunInunquszdaluisaz JuesnrsaInnalvau sve 1,2 1oz 5

AT waay Wi, w2 uag s aeauluusnanquizsie luiigez Juesniianinnanvigy

5302 1,2 102 5 was awday uaz C Aoauluuinulinavguszia
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{ o < a 2
nnramInaaedlumseh 11 ihdeyanmaauiluunuginans/suie Anion 137
siialuaumod s nunalvauszidae Asmvile 14 agiuesn aziuan Nszoyriennrgu

520A 12 1AL 5 1WA5

AN 15 uRUInaaf5uives Fluoride (ppm)

= a
NINN 16LLNHQ11LLET@Q1E1HQLGUEN Acetate (ppm)



4 -
MW 17 uWUuaaIf51av09 Formate (ppm)

MNN 18 uwugﬁuamﬂ?mmmm Chloride (ppm)
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AMNN 19 uHunNuaa3uaIve Sulfate (ppm)

MNAN 20 LHUNNLAAITIVVDI Nitrate (ppm)
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MNA 21 LHUYNNEAITU1UVDI Phosphate

4. M3ANE1 LOD az LOQ
msAne1 LoDuaz LOQ w1 ldninmsthdyaia vesa1sazats Blank Nyagagauin

o : a 4 ’J 3’, 1 J [
gﬁ&lﬂﬂ@ﬁjﬂ Lléj’J‘Hﬁ 2 G?Qi]'lﬂﬂﬁ?mi'l%"ﬁ"]ﬂlo A3 AISD (mmmuﬂsﬂi’m) =0.030 Hagm

LODUAE LOQ Y834n3 WATIZHH11/T1100 Anion HAAIAIAITINN 12

A ? Aqud 0w a P .
NN 22 Chromatogram w1 1 ilua1sazale Blank §1%5UMIUATIZHMIUTU8 Anion

TugegnauINutguIziia
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M35199 12 A1 LODuAag LOQ ¥8dM3NATILH 11T Anion Tagmatia Ton

Chromatrography
Anion LOD(ppm) LOQ(ppm)
Fluoride 0.34 1.23
Acetate 0.56 3.37
Formate 0.52 1.37
Chloride 0.67 1.39
Sulfate 0.59 1.74
Nitrate 1.11 3.12
Phosphate 1.00 2.90

5. MSANE Repeatability method

5.1 31 Precision Yo I0gaAuATATIATIEH

NAMIIMIINTE RS IetauT e lasiimsans e 3 ave udamm precision
Y9dFluoride, Acetate ,Formate, ttai& Chloride ”lﬁ'waﬁqmiwﬁ 13

Tua1519 Blank - Aeauluusnuvguszia neumsyaszida N1, N2 uag N5 Aoaulu
Uinarguizdalufianumilen1991nna1gy 532 1,2 1az 5 was awaay S1, S2 nay
ss  dAeauluuinavquindalufialdiiainnalivay szo 1, 2 uag Swas awdey
El,E2uaz E5  Aeoauluusnavguizia lufiaaziueoninnnalinqy sz 1,2 uaz 5
AT waay Wi, w2 uaz s aeauluusnanquizie luiigaz Juesnianinnanvgy

5302 1,2 102 5 was awday uaz C Aoauluuinulinanvguszia
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4 a 4 v [ a
A1519% 13 % RSD 1un1331A51¢111 Fluoride, Acetate ,Formate, 1182 Chloride 1ua20819a1

VINUNUIIIA
o v oA % RSD (n=3)
NIDYINAU
Fluoride Acetate Formate Chloride

Blank 0.5468+0.0012 0.498+0.0217 1.5212+0.0057 3.4741+0.0801
N1 0.4388+0.0011 1.1015+0.0410 2.3581+0.0077 0.3306+ 0.0091
N2 0.1693+0.0007 0.323+0.0377 1.965+0.0113 0.1188+0. 0053
N5 1.1456+0.0006 0.5806+0.0223 1.3998+0.0041 2.0022 £0.0560
S1 0.8622+0.0012 0.7357+0.0319 0.140+0.0024 1.3584 +0.0607
S2 0.6649+0.0009 0.7492+0.0296 2.652440.0087 3.6050 + 0.0150
S5 4.2714+0.0048 1.44140.0636 0.9618+0.0107 5.9630 +0.0310
E1l 0.7113£0.0022 0.3384+0.0154 1.8318+0.0071 0.3436 +£0.0132
E2 12.0329+0.0198 6.4744+0.2780 10.3504+0.0884 3.2944 +0.1103
E5 2.3453+0.0042 0.6491+0.0597 3.5044+0.0293 0.2674 +£0.01506
W1 0.3420+0.0004 0.4004 +0.1274 0.9003+0.0030 0.1503+0.0047
W2 3.3835+0.0043 1.9567+0.0707 2.1686+0.0118 0.9616 £0.0274
W5 5.3294+0.0024 1.7042+0.0651 2.4108+0.0180 0.5609 +0.0144
C 1.1902+0.0048 1.0263+0.0608 0.7900+0.0127 0.1192 +0.0053




A13199N 13(919)
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% RSD (n=3)

GRLEANE]Y
Sulfate Nitrate Phosphate

Blank 0.9066+0.0195 1.9734+0.0197 0.9036:0.0032
N1 0.4816+0.0084 0.4264+0.0050 0.1592+0.0038
N2 1.5514+0.0421 1.3530+0.0679 0.3625+0.0137
N5 0.8715+0.0154 1.4705+0.0615 1.7857+0.0084
S1 1.1428+0.0410 1.2193+0.0265 0.7216+0.0127
S2 0.2580+0.0078 0.2276+0.0052 9.1920+0.0998
S5 1.7728+0.0049 4.3466+0.0690 1.234+0.0181
E1l 0.3045+0.0059 0.0538+0.0009 3.677+0.0045
E2 0.9700+0.0231 1.0400+0.0153 0.5184+0.0034
E5 0.6207+0.0165 0.5790+0.0174 1.305+0.0150
W1 0.06965+0.0027 0.2812+0.0049 3.5326+0.0288
W2 1.4102+0.0242 0.2968+0.0086 0.8780+0.0081
W5 1.4892+0.0288 1.5192+0.0311 0.3917+0.0029
C 0.5706+0.0228 4.1446+0.0635 0.7591+0.0032

' . 9 ' . 4 = a
NAITNNUI  Sulfate LLag Nitrate ?J%RSD ULYNI 5% Lag Anion ﬁuqaﬂ 5 ¥UA

@A Fluoride, Acetate ,Formate, Chloride 4tazPhosphate 4 % RSD 1108071 12%

5.2 HAMINIA% Recovery

a =~ Yy 9 @ I a A g
INNTANTITASAYNIATIIUNNT VANV UY aﬂﬂiumammumﬂu Blank Laig

ModeauraIasziialumsinizy Anion lananinaaeedin1sni 14 uag 15
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{ 1 a J a a 4
A1519N 14 N1I11A1% Recovery U8 Blank (AUNDUNITILLUA )11!ﬂ153!ﬂ51$1’i1’ﬂﬂ%%1m

Y
Anion NN 7 ¥UA

mmzmﬂmmgmﬁzﬁu A (ppm) % Recovery
Fluoride 3.99 85.40+4.24
Acetate 4.83 104.90+£8.25
Formate 2.26 100.74+16.90
Chloride 6.22 84.98+0.078
Sulfate 3.25 87.35+8.69
Nitrate 3.94 92.14+1.31
Phosphate 5.01 91.83+1.19

M13199 15 MINIAT % Recovery YBIAIDENAUDTNUNQUITHIA(AINITzIa ) Tuns

a 4 A
AT KTV Anion

mmxmﬂmmgmﬁzﬁu anandasiidag (ppm) % Recovery
Fluoride 3.99 87.76+2.84

Acctate 4.84 86.30+1.34

Formate 3.94 82.325+2.38
Chloride 5.20 99.14+12.42

Sulfate 3.38 92.355+6.99

Nitrate 3.88 97.355+3.80
Phosphate 5.93 83.75+1.81

Y ]

1INNTNN 14 18z 15 WU % Recovery ag1uBI 83.75 — 104 % Hadonad lnog

' A A o 1 L)) Aa o 1Y A

TugaifnuNIAI§IN AOACAMHUANANUTNTUVRIANTNAATIEH IUTEAY ppm 3T
A 1 1 = 1 Y1 ax . a

% Recovery  MMHINANDYIZHIN 75— 120 %401 1a3135msvnfsinar Anion Tudn

A A a A ¥ anla
VINUNNATSIUAAIYITUN Accuracy Q‘\T



uni 5

unagl enUsenazverauenuz

1. agduazennenamsive
] @ ] a a A a Y a
NNMINVAIDINAUTOVUTNUNNNIATLITAUDY  ANFO N34 NAN3 luszez 1,2
a a J Y a . o A
HAZS ATNNNANKQN T2ITA 1Az MATIZHUTI A28mATia jon chromatography TagtiiAu
a 4
WUATIEVIY fluoride, acetate, formate, sulfate, chloride, nitrate (1% phosphate 1NNANIT
1 . ' a <3| Y '
NAADINUI NTINNIATTIUVOIENTAZAIY  Anion uAazwila Ianudluduasy lugeany
Y g A a £ < ) ' ' A o
WU 0.11-15 ppm UmMdulszansanudluauasa( R2 )oglurie 0.9850-0.9999 e
@ ] a a a 4 1 g’; a
A0 NAUTOUHQNIZITA VIUATILH WUNAIWITOATIINY Anion 119 7 wHa Tunair e
. Y Y 9 = ' ' =
22 min #az 1% eluent TuAMMANYUINGY 35 mM U % Recovery 88 1UAI 83.75 — 104 % @9

A LAY Y 1 Aa @ 3’; a 3 Aq Y
donmi laegluranaamanasgiu  AOAC AsumALA jon chromatography M1 1%11un1s

v
= o

dyc:" a S = q Y Aaaa S Y
naaesitumMsInIzinae azaan tauiuls mmﬂizqm“lﬂmmumﬂmmﬁmhlﬂ

YV
2. U9l HUDUUY
a 4 . 1 (% (] a [ = .
1AM AATILHMUTNI Anion  wuNTudIee AN DI9E 195809 Fluoride
Y ] a lr:-.’ 1
Acetate Formate QY Sulfate ﬁaammaammuﬁﬂu Blank @7U Chloride Nitrate QY
Y 1 A 2 ~ " a A g < Y 1
PhOSphate 11&9’]3’081\1@“%\11’?%@%3%‘];%%13‘!%Wﬂﬂ'J”lﬂu‘V]HJl! Blank 91301910N13NUNIDYIN
A Ag [ a A o a d A A A <3 A
ﬂumﬂu Blank lliJﬂif’J‘]JﬂQiJ‘V!ﬂUi!me‘V]‘VI"Ifﬂﬁ’JLﬂiT%‘Vi‘Vii@i’)ﬁ]Mﬁnﬂﬂu‘ﬂﬂigLﬂuﬂﬂlu@ﬁnﬂ
a 9 = Aa Y a o Y v 1 A ag [ Y ] A A a Y
LLi\‘]S%L‘Uﬂulﬂiﬂﬂﬁ‘U‘UﬁL'Jil!N'J‘HuTﬂu m%mammumﬂu Blank NUSIDYINAUNTSLIUALDD

3 a a 1 (%
!‘]Juﬂuiﬂﬂ‘ljiﬂmﬁ'lﬁﬂu
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VITINYNIY
muing
. . P Y = A Y=gy
N3. Ammonium Nitrate [ooulaii]. Whdaiie 10 uns1AN 2555, 1ne1dn
http://guru.google.co.th/guru/thread?tid = of132bea07d52¢
o & a a o A <. Y = A YR Y
Insan RIYNI. INYILIUA [ooulai]. ihdwile 14 unsiau 2555. 11041801

http:// phairatch.bravepages.com/bl1.doc

Y A

% =) g a 4
uMNs MAszNa. “msanyimasnmassadaeuunuiitheuas lifsadeniodlooou
aunw” endnusiByautiads sniniainemans vadaineds
wnMIneasaailing, 2552.
a @ = a ara 4 a 14 a J.
uIneaoma luladssuena. MaIniland augInemeans. suiaezaoy [ooula].
Y = A Y =2 N Y
[WDadie 14 un31AwN 2555, 191949 18910
http://www.rmutphysics.com/charud/specialnews/ 6/atomic.../index.htm

a @ Y a a J @ a
VYA werlszay. MsWauunAla GC-MS Gluﬂ'l'ﬁ@‘i’)%')l,ﬂﬁ?%ﬁﬁ?ﬁﬂﬁgﬂﬂﬂﬂﬁgﬁglﬂﬂ

loou'lanl]. haaiie 20 unsaAN 2555, 1915919910 hitp://thapra.lib.su.ac.th/thesis/
listprogram _ th.asp?program

Fos 073, Jagazda feewlaril. wWhiuile 2 quitis 2555, 1$15418 910
http:/arm.rtaf.mi.th/A1IUNAY artknow/pdf/

o Yo A o . Y =2 A o Y =2y
LinJ”I‘VITﬂ'JUJE’I]ﬂizL‘UﬂﬂuLﬂf’)g [aau'lau]. LUIDNLND 24 TUINAN 2554. !fU"Iﬂ\‘]llﬂ 1N

http://weopenmind.net/board

o A o o = ' <. Y = A Y =2y

AN TSLUATTHIUN U NDILT [aau“lau]. DU 10 UNIIAN 2555. leﬂﬂ\‘illﬂmﬂ
http://mne.eng.psu.ac.th/knowledge/student/.../explosive.htm
\l
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1. Chromatogram vosieensaulufiamiie 14 aziueon aziuan fszazaiag

! @ ] a a a L4
A 23 Chromatogram ‘Uf’)\‘lﬂ’]@ﬁﬂ\?ﬂucluﬂﬁlﬁﬁﬂ 5202 1 1Wa3laeinsizimySua Anion

9
MHUA 7 BUA

v
=

v Y Y
A1319% 16 NUNBLAVNA Retention Time HazNUNIANAYI Anion N4 7 Fiia vo3d0g19a1 11

NeEiile 261100 T

Anion Peak No. Retention Time(min)* Area(uS.min)
Fluoride 1 3.404 0.0703040.0002650
Acetate 2 3.629 0.3266+0.003064
Formate 3 4.061 0.04340+0.001914
Chloride 4 5.889 0.7040+0.002676
Sulfate 5 11.724 0.3013+0.001531
Nitrate 6 12.142 0.0990+0.0005290
Phosphate 8 17.194 0.0757+0.0001530
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{ @ ] a a a 4
NN 24 Chromatogram summammuiumﬂmﬁ@ 529221005 1AeAT1EHMIUS UL Anion

9
MHUA 7 ¥UA

=t

v 9 Y
A13197 17 ¥UNeLavUNA Retention Time 1az iU 1aNAU09 Anion N4 7 ¥ vo3a0g19a1 1

Nenniloszoz20ns
Anion Peak No. Retention Time(min)* Area(uS.min)
Fluoride 1 3.413 0.1123+0.0001730
Acetate 2 3.631 0.5775+0.002816
Formate 3 4.066 0.1053+0.002811
Chloride 4 5.883 1.2046+0.001557
Sulfate 7 11.713 0.4768+0.007653
Nitrate 8 12.087 0.4973+0.007068
Phosphate 10 17.112 0.3973+£0.001513




44

{ @ } a a a 4
NN 25 Chromatogram “llf]\i@l’)f]ﬂﬁﬂuﬁluﬂﬁmﬁ@ 528 5 10AT 1A8ATIZHYILU5019 Anion

9
MHUA 7 BUA

Y

] H 9
A1319% 18 NINBLAVAA Retention Time tazWuN I@NAV0I Anion 14 7 ¥ vosdeg1aaulu

NANUOTLL 5 1UAT

Anion Peak No. Retention Time(min)* Area(nS.min)
Fluoride 1 3.401 0.02330+0.0001530
Acetate 2 3.629 0.3361+0.001670
Formate 3 4.602 0.0347+001015
Chloride 4 5.885 0.7226+0.01639
Sulfate 6 11.702 0.3048+0.002800
Nitrate 7 12.097 0.4107+0.006409
Phosphate 9 17.162 0.0318+0.0009290
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{ v 1 a a a o
WA 26 Chromatogram Vadda0e19An Tuiald s2e2 1 waslagdlnszimySuna Anion

Y
NINUA 7 via

2

v Y Y
A1319% 19 NINBIAVAA Retention Time Haz WU IANAYDI Anion 19 7 ¥ila voIdr0819aU 1

neldszes 1 a3

Anion Peak No. Retention Time(min)* Area(uS.min)
Fluoride 1 3.401 0.04540+0.0003060
Acetate 2 3.629 0.3718+0.002380
Formate 3 4.602 0.4485+0.0006030

Chloride 4 5.885 1.2016+0.01776
Sulfate 6 11.702 0.6360+0.007457
Nitrate 7 12.097 0.2020+0.002768

Phosphate 9 17.162 0.1753+£0.001411
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{ @ 1 a a a o
5U7 27 Chromatogram  vesdegwauluiiald szor 2 masTaedns1zyinfSuia Anion

9
MHUA 7 FUA

=

v 9 Y
A13199 20 NUBLAVNA Retention Time tazHUN IANAUDI Anion N4 7 BT VDIAI0819

aulunald szoz200a3

Anion Peak No. Retention Time(min)* Area(uS.min)
Fluoride 1 3.410 0.04470+0.0002310
Acetate 2 3.630 0.3440+0.002214
Formate 3 4.063 0.0433+0.002150
Chloride 4 5.883 1.1142+0.004397
Sulfate 6 11.692 0.5349+0.001422
Nitrate 7 12.107 0.2169+0.0005510
Phosphate 9 17.136 0.09980+0.01103




{ (% ] a a 9 a 4 .
NN 28 Chromatogram UA0819AU Iunala 528 5 1was Iaelns1zHnU5una Anion

s
MHUA 7 ¥UA
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A = . . dy Y . ? a @ v a
MTNN 21 HYAVNA Retention Time LAz NUN 1ANAYOI Anion N9 7 Fila ¥9IA0819AU 11

neldszozsuas

Anion Peak No. Retention Time(min)* Area(uS.min)
Fluoride 1 3.420 0.03700+0.001153
Acetate 2 3.638 0.3783+0.004751
Formate 3 4.080 0.2385+0.002658
Chloride 4 5911 1.4170+0.009079
Sulfate 6 11.811 0.4344+0.007994
Nitrate 7 12.146 0.1402+0.007186
Phosphate 9 17.322 0.1415+0.001665
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{ (Y 1 a a @ a 4
AN 29 Chromatogram Vo408 19AU TuNAaz IUeen S2oe 1 1WAs lagnszrvidsua

9
Anion MNYUA 7 YUA

[
=

{ . ) £ R - o 1 A
A13197 22 NINBIAVNA Retention Time tazNuN1ANAVYDI Anion N4 7 ¥l voId0g19aU 11

NANLIUDONTLHY 1 11A5

Anion Peak No. Retention Time(min)* Area(uS.min)
Fluoride 1 3.406 0.08320+0.0005200
Acetate 2 3.629 0.3896+0.001155
Formate 3 4.062 0.0584+0.001762
Chloride 4 5.888 1.0220+0.003873
Sulfate 6 11.717 0.3377+0.001079
Nitrate 7 12.132 0.1607+0.0001000
Phosphate 9 17.180 0.1167+0.0005030
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{ (% 1 a a a L4
NN 30 Chromatogram vosmeeaulunfoen 5Ty 2Was 1aelns121i1U5una Anion

9
MHUA 7 BUA

Q13190 23 Mg UNA Retention Time LAY

NANLIUDONTLY 2 1UAT

¥

Aq Yt . 2 a o 1T A
Planauea Anion 119 7 ¥l vosaIve19aY 11

Anion Peak No. Retention Time(min)* Area(uS.min)
Fluoride 1 3.409 0.04890+0.004681
Acetate 2 3.632 0.3688+0.02074
Formate 3 4.072 0.17334£0.02185
Chloride 4 5.906 0.8733+0.03225
Sulfate 5 11.753 0.4144+0.004204
Nitrate 6 12.174 0.1288+0.001601
Phosphate 8 17.247 0.0528+0.0003790
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{ . ) £ R - o 1 A
A13197 24 NINBIAVNA Retention Time tazNuN1ANAVDI Anion N4 7 Fiia voId0g19a1 11

NANZIUDONTLHL 51195

Anion Peak No. Retention Time(min)* Area(uS.min)
Fluoride 1 3.412 0.05310+0.001012
Acetate 2 3.636 0.7355+0.004460
Formate 3 4.072 0.1690+0.007246
Chloride 4 5.906 1.5415+0.004403

Sulfate 5 11.747 0.4683+0.001819
Nitrate 6 12.160 0.2891+0.001819
Phosphate 8 17.230 0.1071£0.001665
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{ (Y ' a a @ a 4
NN 32 Chromatogram VoI008 1A U TunAazIuan 5282 1 1Was lagdnsienilsun

9
Anion MYUA 7 BUA

=1

v 9 Y
A1319% 25 NUBIAVAA Retention Time aziuN1@NAUDS Anion 14 7 ¥iia vosdeg1aaulu

NANSIUAN TLUL TN T

Anion Peak No. Retention Time(min)* Area(uS.min)
Fluoride 1 3.406 0.04380+0.0001150
Acetate 2 3.627 0.2832+0.0009500
Formate 3 4.062 0.0456+0.0007510
Chloride 4 5.888 0.8173+0.001387
Sulfate 5 11.720 0.3151+0.0002310
Nitrate 6 12.130 0.1574+0.0005130
Phosphate 8 17.188 0.06990+0.003182




52

{ (Y ] a a @ a L4
NN 33 Chromatogram voumee AU luNAAz IuANTZeE 2 AT IAg g1 uI

9
Anion MHUA 7 YUA

=

v 9 Y
A1319% 26 NIBLAVAA Retention Time azHuNIANAVOI Anion 19 7 Fiia voIdeg1aaulu

ATIUANITZBZ 11UAT

Anion Peak No. Retention Time(min)* Area(uS.min)
Fluoride 1 3.410 0.04030+0.001026

Acetate 2 3.629 0.3181+0.005279
Formate 3 4.067 0.09670 £0.002916
Chloride 4 5.901 0.7286+0.008021

Sulfate 5 11.747 0.2960+0.004407

Nitrate 6 12.159 0.2781 +£0.0009000
Phosphate 8 17.227 0.0823+0.0009000
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{ @ ] a a [ a 4
7NN 34 Chromatogram vosaee AU lunAaz AN J2oz 51was laslnsizmysua

s
Anion NYUA 7 FUA

~ = . . A A Yy
A15197 27 HUBLAVNAA Retention Time LAz WU IANA

k2

9
V09 Anion N3 7 FiA voIAI0e AU Y

AL IUANITZHZSINAT
Anion Peak No. Retention Time(min)* Area(uS.min)
Fluoride 1 3.412 0.02080+0.0005770
Acetate 2 3.632 0.3334+0.0004857
Formate 3 4.07 0.1471+0.004458
Chloride 4 5.902 0.6478+0.004225
Sulfate 5 11.74 0.3352+0.005237
Nitrate 6 12.163 0.1885+0.003245
Phosphate 8 17.239 0.06190+0.0003210
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A ' . . . A Aq ya . (J 1A
$13719N 28 A1 Retention Time (min) tazwunlana (uS. min ) ﬂlaamammu%ﬂquu

aSaii 1 a%sii 2 a¥sii 3
Anion | Ret Time Area Ret.Time Area Ret. Time Area
(min) (uS. min ) (min) (uS. min ) (min) (uS. min)

Fluoride 3.413 0.1056 3.410 0.1073 3.417 0.1078
Acetate 3.637 0.4938 3.637 0.4923 3.640 0.4853
Formate 4.073 0.3585 4.077 0.3577 4.080 0.3527
Chloride 5.903 1.2093 5.903 1.2116 5.907 1.2123

Sulfate 11.767 0.7172 11.783 0.7115 11.783 0.7091

Nitrate 12.147 0.1420 12.143 0.1322 12.137 0.1294
Phosphate 17.273 0.0270 17.293 0.0277 17.293 0.0272

[ 9
@15197 29 A1 Retention Time (min) LATNUN

v
=

Y Y o 1 a A g
ANA (uS.min ) VINIDY19AUNT) Y Blank

a3aii 1 A% 2 aaii 3
Anion Ret.Time 8 Ret.Time Area Ret.Time Area
(min) (uS.min ) (min) (uS.min ) (min) (uS.min)
Fluoride 3.403 0.0658 3.410 0.0662 3.410 0.0656
Acetate 3.623 0.3726 3.630 0.3757 3.630 0.3750
For mate 4.060 0.0538 4.067 0.0565 4.067 0.0559
Chloride 5.880 0.5418 5.890 0.5815 5.890 0.5832
Sulfate 11.717 0.3795 11.733 0.3724 11.720 0.3764
Nitrate 12.133 0.0818 12.120 0.0779 12.127 0.0811
Phosphate 17.197 0.0194 17.190 0.0201 17.193 0.0196
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A13190 30 A1 Retention Time (min) HALWUN

28T 1 1WAT
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Afin (uS. min ) veeddegaauluimmuile

a¥aii 1 a¥sii 2 a¥sii 3

Anion Ret.Time Area Ret.Time Area Ret.Time Area
(min) (uS.min ) (min) (uS.min ) (min) (uS.min)

Fluoride 3.410 0.0700 3.400 0.0704 3.403 0.0705
Acetate 3.633 0.3244 3.627 0.3301 3.627 0.3253
Formate 4.067 0.0428 4.057 0.0455 4.060 0.0418
Chloride 5.893 0.7012 5.887 0.7045 5.887 0.7065
Sulfate 11.730 0.2996 11.723 0.3019 11.720 0.3025
Nitrate 12.143 0.0984 12.140 0.0992 12.143 0.0994
Phosphate 17.200 0.0759 17.193 0.0756 17.190 0.0757

@15190 31 A1 Retention Time (min)

ITUT 2 LUAT

&
UAZWUN

[
=1

Ain (uS. min ) vesddedeauluimuile

aSaii 1 a¥afi 2 a¥sii 3
Anion Ret.Time s Ret.Time R\ Ret.Time Area
(min) (uS.min ) (min) (uS.min ) (min) (uS. min)

Fluoride 3.420 0.1125 3.410 0.1122 3.410 0.1122
Acetate 3.640 0.5743 3.627 0.5796 3.627 0.5786
For mate 4.073 0.1034 4.063 0.1085 4.060 0.1039
Chloride 5.883 1.2044 5.883 1.2062 5.883 1.2031

Sulfate 11.707 0.4680 11.707 0.4805 11.707 0.4819

Nitrate 12.087 0.4893 12.087 0.5001 12.087 0.5026
Phosphate 17.113 0.3956 17.113 0.3978 17.110 0.3985
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@139 32 A1 Retention Time (min) HALWUN

Je8T 5 1UAT

=
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AfA (uS.min ) vesmoeauluiismuile

asait 1 A 2 Asat 3
Anion | Ret Time Area Ret. Time Area Ret. Time Area
(min) (uS. min ) (min) (uS.min ) (min) (uS. min)

Fluoride 3.400 0.0232 3.403 0.025 3.400 0.0233
Acetate 3.630 0.3346 3.630 0.3379 3.627 0.3358
For mate 4.063 0.0358 4.063 0.0345 4.060 0.0338
Chloride 5.887 0.6944 5.887 0.7245 5.883 0.7207

Sulfate 11.703 0.3016 11.703 0.3068 11.700 0.3060

Nitrate 12.097 0.4034 12.097 0.4154 12.097 0.4133
Phosphate 17.163 0.0308 17.167 0.0326 17.157 0.0321

~

v 4 v
M5190 33 A1 Retention Time (min) taziunldfin (uS.min ) vesmeosrsauluniald

88y 1 1UAT

v
w

v
v

ﬂiﬁﬁ 1 ﬂﬁﬁﬁ 2 ﬂ%ﬂﬁ 3
Anion Ret.Time QL Ret. Time 2y Ret. Area
(min) (uS. min ) (min) (uS.min ) | Time (min) (uS. min)

Fluoride 3.407 0.0451 3.410 0.0455 3.413 0.0457
Acetate 3.627 0.3693 3.627 0.3723 3.633 0.3740
Formate 4.067 0.4479 4.067 0.4484 4.070 0.4491
Chloride 5.887 1.1824 5.887 1.2051 5.890 1.2174

Sulfate 11.710 0.6281 11.707 0.6371 11.710 0.6429

Nitrate 12.110 0.1990 12.107 0.2023 12.110 0.2045
Phosphate 17.163 0.1768 17.160 0.1740 17.160 0.1751
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A15190 34 A1 Retention Time (min) HATWUN

ITYT 2 AT
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Afin (uS.min ) veesdegeauluiald

a¥adi 1 a¥afi 2 a¥afi 3
Anion | Ret.Time Area Ret. Time Area Ret. Time Area
(min) (uS. min ) (min) (uS.min ) (min) (uS. min)
Fluoride 3413 0.0446 3413 0.0450 3.403 0.0446
Acctate 3.633 0.3430 3.633 0.3424 3.623 0.3465
Formate 4.067 0.0454 4.067 0.0433 4.057 0.0411
Chloride 5.887 1.1106 5.887 1.1129 5.877 1.1191
Sulfate 11.693 0.5339 11.693 0.5342 11.69 0.5396
Nitrate 12.110 0.2174 12.107 0.2163 12.103 0.2169
Phosphate 17.137 0.1125 17.137 0.0934 17.133 0.0934
A13197 35 A1 Retention Time (min) HazUAIEA (uS.min ) vosiieersauludiald
5202 5 1IAT
a¥aii 1 A% 2 a¥ai 3
Anion Ret.Time . Ret. Time 3 Ret.Time Area
(min) (pS. min ) ain] (uS. min ) (min) (uS. min)
Fluoride 3.420 0.0357 3.420 0.0379 3.420 0.0374
Acetate 3.637 0.3736 3.637 0.3831 3.640 0.3782
Formate 4.080 0.2371 4.077 0.2416 4.083 0.2369
Chloride 5910 1.4105 5.910 1.4274 5913 1.4132
Sulfate 11.803 0.4419 11.813 0.4354 11.817 0.4260
Nitrate 12.147 0.1478 12.143 0.1394 12.143 0.1335
Phosphate 17.310 0.1435 17.327 0.1417 17.330 0.1395
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A15190 36 A1 Retention Time (min) HATWUN

AZIUDDN 282 1 LUAT
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ANA (uS. min ) Y9IAILE1AU TUNA
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v
w

a¥aii 1 a¥ai 2 a¥aii 3
Anion Ret. Time Area Ret. Time Area Ret. Time Area
(min) (uS. min ) (min) (uS. min ) (min) (uS. min)
Fluoride 3.410 0.0826 3.403 0.0835 3.403 0.0835
Acetate 3.633 0.3890 3.627 0.3910 3.627 0.3890
Formate 4.067 0.0604 4.060 0.0574 4.060 0.0573
Chloride 5.890 1.0177 5.887 1.0253 5.887 1.0228
Sulfate 11.720 0.3365 11.717 0.3385 11.713 0.3382
Nitrate 12.137 0.1608 12.133 0.1606 12.127 0.1607
Phosphate 17.183 0.1162 17.183 0.1172 17.173 0.1166
19197 37 A1 Retention Time (min) ua<inii Igiin (uS. min) VoIAIRI19AN LN
ALIUODN TTUL 2 1IAT
a¥ait 1 ASai 2 A¥at 3
Anion Ret.Time -\ Ret.Time > Ret.Time Area
(min) (uS. min ) (min) (uS. min ) (min) (uS. min)
Fluoride 3.407 0.0435 3.143 0.0514 3.407 0.0518
Acetate 3.630 0.3461 3.637 0.3868 3.630 0.3734
Formate 4.070 0.1485 4.077 0.1898 4.070 0.1815
Chloride 5.903 0.8361 5.910 0.8923 5.903 0.8916
Sulfate 11.747 0.4097 11.747 0.4157 11.747 04178
Nitrate 12.173 0.1289 12.177 0.1272 12.173 0.1304
Phosphate 17.253 0.0531 17.247 0.0530 17.240 0.0524
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@15190 38 A1 Retention Time (min) HAT N

JLYT 5 1UAT
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y . @ ] a a [
ANA (uS.min) voumee1au lunfag Jueen

a1 aaii 2 a¥ait 3
Anion Ret.Time Area Ret.Time Area Ret.Time Area
(min) (uS. min ) (min) (uS. min ) (min) (uS. min)

Fluoride 3.413 0.0543 3.407 0.0525 3.417 0.0526
Acetate 3.637 0.7406 3.63 0.7322 3.640 0.7338
Formate 4.073 0.1771 4.067 0.1666 4.077 0.1632
Chloride 5.907 1.5370 5.900 1.5417 5.910 1.5458

Sulfate 11.753 0.4648 11.740 0.4698 11.747 0.4702

Nitrate 12.163 0.2870 12.157 0.2901 12.160 0.2902
Phosphate 17.237 0.1052 17.227 0.1076 17.227 0.1084

v 9
A13190 39 A1 Retention Time (min) 1Az WUN

IeUT 1 AT

=1

Iy Y @ 1T A a [
ANA (uS.min) Voua0819AU TunAaz AN

v
w

=D.

354

=D.

=).

33N 1 2 3
Anion Ret.Time iy Ret.Time <\ Ret.Time Area
(min) (uS. min ) (min) (uS. min ) (min) (uS. min)
Fluoride 3.407 0.0437 3.403 0.0437 3.407 0.0439
Acetate 3.627 0.2842 3.627 0.2832 3.627 0.2823
Formate 4.063 0.0463 4.060 0.0456 4.063 0.0448
Chloride 5.890 0.8158 5.887 0.8177 5.887 0.8185
Sulfate 11.270 0.3152 11.717 0.3152 11.723 0.3148
Nitrate 12.133 0.1578 12.127 0.1575 12.130 0.1568
Phosphate 17.187 0.0662 17.190 0.0715 17.187 0.0719
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Iy . @ 1T A a [
ANA (uS.min) VoI0819AU TuNAaL AN

a¥adi 1 a¥aii 2 a¥afi 3
Anion | Ret.Time Area Ret. Time Area RetTime | ¢
(min) (uS. min ) (min) (uS. min ) (min) (uS. min)

Fluoride 3.413 0.0406 3.407 0.0412 3.410 0.0392
Acetate 3.630 0.3188 3.627 0.3231 3.630 0.3126
Formate 4.070 0.0983 4.063 0.0984 4.067 0.0933
Chloride 5.903 0.7217 5.900 0.7374 5.900 0.7267

Sulfate 11.757 0.2910 11.743 0.2979 11.74 0.2992

Nitrate 12.163 0.2781 12.157 0.2790 12.157 0.2772
Phosphate |  17.240 0.0814 17.223 0.0823 17.217 0.0832

v 9
A15199 41 A1 Retention Time (min) (ALNUN

JLYT S5 AT

=

Yy . o v a a 1Y)
ANA (uS.min) vo4M0e19aU Tunaaz Iuan

ATefi 1 A% 2 a¥sii 3
Anion Ret. Time & Ret. Time Aoy Ret. Time Area
(min) (uS. min ) tuip) (uS. min ) (min) (uS. min)

Fluoride 3.413 0.0215 3.413 0.0205 3.410 0.0205
Acetate 3.633 0.3389 3.633 0.3316 3.630 0.3297
Formate 4.070 0.1517 4.073 0.1468 4.067 0.1428
Chloride 5.903 0.6527 5.903 0.6457 5.900 0.6451

Sulfate 11.747 0.3363 11.740 0.3398 11.757 0.3295

Nitrate 12.170 0.1894 12.167 0.1912 12.153 0.1849
Phosphate 17.237 0.0620 17.223 0.0615 17.257 0.0621




3. MaaaIHamsa319n511anAsgIu (Calibration curve) @115M 1538 Anion Tu
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ﬂ']ﬁ%?ﬁ 42 ﬁu‘n g]jﬁﬂﬂlﬂﬂ Blank (Deionized water) 310015UAT1Z¥IH1 10 AT

ﬂ%ﬂ“ﬁ Area (uS. min )
1 0.465
2 0.4438
3 0.440
4 0.430
5 0.425
6 0.420
7 0.425
8 0.376
9 0.370
10 0.375
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A (uS.min) YBIMTALANWNIATTIU Fluoride

ANNVNTY AN Ret.Time ( min) Area(uS. min )

(ppm)

1 3.420 0.0257

0.108 2 3.413 0.0226

3 3.413 0.0223

1 3.147 0.1065

0.43 2 3.417 0.1090

3 3.413 0.1101

1 3.413 0.1982

0.807 2 3.413 0.2044

3 3.413 0.2056

| 3.423 0.5377

2.15 2 3.420 0.5367

3 3.417 0.5352

1 3.420 1.2101

5.17 2 3.423 1.2210

3 3.423 1.2249
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A (uS.min) YBIWTALANYNINTTIU Acetate

ANUTUTU (ppm) ";"" Qﬁ Ret.Time ( min) Area ( min)

1 3.683 0.0525

0.50 2 3.683 0.0542
3 3.680 0.0548

1 3.700 0.1859

1.99 2 3.693 0.1987
3 3.690 0.1990

1 3.703 0.4806

4.98 2 3.693 0.4820
3 3.693 0.4792

1 3.700 0.8211

9.96 2 3.700 0.8282
3 3.697 0.8302

1 3.703 1.1172

14.93 2 3.700 1.1212
3 3.700 1.1220
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A (uS.min) YBINTALANYNINTIIU Formate

ANUTUTU (ppm) ";"" Qﬁ Ret.Time ( min) Area ( min)
1 4.072 0.0157
0.12 2 4.074 0.0144
3 4.074 0.0156
1 4.073 0.1153
0.58 2 4.073 0.1138
3 4.077 0.1133
1 4.067 0.2443
1.16 2 4.070 0.2416
3 4.070 0.2408
1 4.073 0.3516
1.73 2 4.073 0.3483
3 4.070 0.3487
1 4.073 1.2644
5.17 2 4.067 1.2515
3 4.067 1.2437
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A (uS.min) YBITTALA1YNINTFIU Chloride

ANUTUTU (ppm) ";"" Qﬁ Retime ( min) Area ( min)
1 5.903 0.0448
0.11 2 5.907 0.0454
3 5.903 0.0457
1 5.903 0.2080
1.08 2 5.900 0.2085
3 5.903 0.2087
1 5.913 0.4359
2.17 2 5.907 0.4654
3 5.907 0.4666
1 5.910 1.3242
5.42 2 5.903 1.3814
3 5.903 1.3816
1 5.903 3.1352
10.84 2 5.900 3.1441
3 5.897 3.1245
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=
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A (uS.min) YBINITALAYNINTIIU Sulfate

ANUTUTU (ppm) ";"" Qﬁ Ret.Time ( min) Area ( min)

1 11.737 0.0977

0.53 2 11.770 0.0827
3 11.787 0.0769

1 11.730 0.1923

1.07 2 11.730 0.1898
3 11.730 0.1905

1 11.743 0.3577

2.13 2 11.743 0.3632
3 11.737 0.3632

1 11.727 0.7122

4.26 2 11.723 0.7122
3 11.727 0.7140

1 11.743 0.9672

5.33 2 11.737 0.9971
3 11.737 1.0044
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=
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AR (1S.min) YOIA1TAZAWUIATIIU Nitrate

ANUTUTU (ppm) ";"" Qﬁ Ret.Time ( min) Area ( min)
1 12.137 0.0355
0.52 2 12.143 0.0363
3 12.143 0.0370
1 12.133 0.0876
1.03 2 12.133 0.0879
3 12.133 0.0881
1 12.120 0.1614
2.06 2 12.120 0.1862
3 12.117 0.1918
1 12.113 0.3323
3.61 2 12.110 0.3315
3 12.110 0.3321
1 12.097 0.5412
5.16 2 12.083 0.5244
3 12.083 0.5167
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?15199 49 A1 Retention Time (min) AT

=
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A (uS.min) YBIWTALA1YUINTF1UPhosphate

ANUTUTU (ppm) ";"" Qﬁ Ret.Time ( min) Area ( min)
1 17.227 0.0070
0.10 2 17.223 0.0071
3 17.223 0.0075
1 17.217 0.0891
1.02 2 17.213 0.0892
3 17.220 0.0892
1 17.243 0.2005
2.03 2 17.240 0.2001
3 17.230 0.2002
1 17.167 0.5107
5.09 2 17.143 0.5100
3 B 17.130 0.5119
1 17.213 1.0944
10.01 2 17.220 1.1025
3 17.243 1.1050




=

v kA
?15199 50 A1 Retention Time (min) waziunldna (uS.min) YBIFTALAIYUIATIIU

Ammonium
ANUTUTU (ppm) ﬂ%’ll Q‘ﬁ Ret.Time ( min) Area ( min)
1 5.253 0.1054
0.51 2 5.253 0.0898
3 5.253 0.0894
1 5.253 0.2204
2.03 2 5.253 0.215
3 5.257 0.2151
1 5.257 1.0171
20.28 2 5.257 1.0197
3 5.257 1.0261
1 5.263 1.3344
30.42 2 5.263 1.3379
3 5.26 1.3393
1 5.263 1.9135
50.70 2 5.263 1.9163
3 5.263 1.9167




=

v kA
?15199 51 A1 Retention Time (min) waziunldna (uS.min) YBIFTALAIYUIATIIU

Potassium
ANUTUTU (ppm) ﬂ%’ll Q‘ﬁ Ret.Time ( min) Area ( min)
1 6.667 0.0438
0.53 2 6.667 0.0475
3 6.667 0.0480
1 6.667 0.1493
2.11 2 6.663 0.1524
3 6.66 0.1516
1 6.637 1.5606
21.14 2 6.640 1.557
3 6.640 1.5585
1 6.650 2.3613
31.71 2 6.647 2.3539
3 6.647 2.3551
1 6.640 3.9773
52.85 2 6.643 3.9859
3 6.643 3.9913
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v kA
A15199 52 A1 Retention Time (min) waziunldna (uS.min) YBIFTALAIYUIATIIU

Magnesium
ANUTUTU (ppm) ﬂ%’ll Q‘ﬁ Ret.Time ( min) Area ( min)
1 10.723 0.0472
0.52 2 10.727 0.0477
3 10.730 0.0426
1 10.703 0.1322
2.07 2 10.717 0.1320
3 10.723 0.1254
1 10.714 1.1349
20.66 2 10.717 1.0726
3 10.713 1.0675
1 10.700 1.5728
30.99 2 10.693 1.6078
3 10.693 1.6023
1 10.657 2.7253
51.65 2 10.657 2.7549
3 10.657 2.7582
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=

n

72

A (uS.min) YBITTALAYNINTFIU Calcium

ANUTUTU (ppm) ";"" Qﬁ Ret.Time ( min) Area ( min)
1 12.930 0.1403
0.53 2 12.930 0.1308
3 12.933 0.1137
1 12.903 0.2682
2.12 2 12.913 0.2681
3 12.920 0.2550
1 12.870 1.9502
21.18 2 12.870 1.9932
3 12.870 2.0268
1 12.843 2.9700
31.77 2 12.833 3.0116
3 B 12.837 2.9804
1 12.783 4.9337
52.95 2 12.777 4.9790
3 12.773 4.9777
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s.ﬂ151auaﬂawan1sﬂﬂam°lun1sﬁ1 Repeatability method
a 4 @ ' a a a a
5.1 MIAUATIEHNT % Recovery UDI Anion “lumamwumnmiem NANISIUATURA

ANFO

v F ]
A151990 54 ANUNIANA (uS.min ) VDI Anion HABLFUAINMTIAVAITAZAONIATTIUUADL

a § @ 1 a { <
yiannawanududuad i ludrog19aunily Blank

U
2 ﬂ% Q‘ﬁ Fluoride | Acetate | Formate | Chloride | Sulfate | Nitrate | Phosphate

ATIN | _ )
AUANIECH

1 0.8438 0.7523 | 0.8332 | 2.2181 | 1.0164 | 0.4589 0.5250

1 2 0.8559 0.7556 | 0.8180 | 2.2288 | 0.9991 | 0.4545 0.5238

3 0.8567 0.7618 | 0.8220 | 2.2469 | 1.0213 | 0.4695 0.5284

1 0.8991 0.7202 | 0.6965 | 2.2288 | 0.9359 | 0.4646 0.5407

5 2 0.9016 0.7112 | 0.6982 | 2.2419 | 0.9313 | 0.4649 0.5462

3 0.9186 0.7210 | 0.6911 | 2.2591 | 0.9464 | 0.4763 0.5456
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H 9 H
M15199 55 MNuN1A7iA (uS.min ) V99 Anion LAAZFHANINMTANETAZAVUIATTIULADE

A A 9y 9 @ ] a @ a
%uwmmmmmmum”l‘ﬂGlum@mmuwmmﬁ;mzmﬂ

NUIUY
g ﬂgﬁ‘ﬁ Fluoride | Acetate | Formate | Chloride | Sulfate | Nitrate | Phosphate

AN | _ .,
R PNEAY)

1 0.9010 0.5082 1.0223 | 2.0709 | 0.8221 | 0.5176 0.5864

1 2 0.9076 0.5071 1.0206 | 2.0860 | 0.8255 | 0.5216 0.5918

3 0.9023 0.4989 1.0042 | 2.0617 | 0.8222 | 0.5121 0.5991

1 0.8450 0.4964 1.0229 | 2.2828 | 0.9182 | 0.4592 0.6170

2 2 0.8697 0.4996 1.0039 | 2.3517 | 0.9145 | 0.4696 0.6162

3 0.8770 0.4995 | 09218 | 2.3658 | 0.9480 | 0.4573 0.6197
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