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xF HI =  Magnesium standard solution (traceable to SRM from NIST,
© Mg(NQOs), in 0.5 mol/L HNO5;, 1000 mg/L Mg, Certipur®),
Merck (1.19788)

2 ofE@AloN =B Sykam IC H| 9 5153 Plus Dual AFgel] 78h& =  Calcium standard solution (traceable to SRM from NIST,
T EAYYUTE AR FH = otgiet ZE Uyt Ca(NOs); in 0.5 mol/L HNOs, 1000 mg/L Ca, Certipur®),

Merck (1.19778)
= 5150+ lon Chromatography Module including column oven,

two-channel conductivity detectors and electrochemical
anion and cation self-regenerating suppressor modules

= 51130 AQuaternary Gradient Pump (PEEK) including
4-channel degasser

= 51130 Isocratic Pump (PEEK) including 1-channel degasser

= S5300 Automatic Sample Injector with S6165 injection
valve (PEEK)

= S7150 Reagent Organizer with four eluent bottles
(2 x 2000 mL, 2 x 1000 mL)

=  Clarity advanced chromatography software for Windows
(DataApex) or alternative data processing software.

- Sodium fluoride (NaF, for analysis EMSURE, Reag. Ph Eur),
Merck (1.06449)

- Sodium chloride (NaCl, for analysis EMSURE, ACS, ISO, Reag.
Ph Eur), Merck (1.06404)

- Sodium nitrite (NaNO,, for analysis EMSURE, ACS, Reag. Ph
Eur), Merck (1.06549)

- Sodium bromide (NaBr, ACS reagent, 299.0%), Sigma-
Aldrich (310506)

- Sodium nitrate (NaNOs, for analysis EMSURE, ACS, ISO,
Reag. Ph Eur), Merck (1.06537)

$1130G Gradient B I [ Al 51130 Isocratic 2 AF2}0] £ SLHISH | T}, - Potassium dihydrogen phosphate (KH,PO4, for analysis
EMSURE, 1SO), Merck (1.04873)

- Sodium sulfate (Na;SO4, anhydrous, for analysis EMSURE,

I X it
AI g't gtl #Hre= ACS, 1SO, Reag. Ph Eur), Merck (1.06649)

- Lithium nitrate (LiNOs, anhydrous, extra pure, SLR), Fisher
S0 AR = BE o]54 Al xR0 BRF A R Ee FAH2 Chemical (10568620)
Analytical grade(ACS, p.a.) &2 1 o]4fojojof gruth 317] AA|H - Ammonium chloride (NH4CI, Suprapur®), Merck (1.01143)
A Z0] LEE= ASS JujaiAle AL 2HC AT 22 57 - Potassium nitrate (KNOs, ACS reagent, 299.0%), Sigma-

Aldrich (221295)

- Magnesium nitrate hexahydrate (Mg(NOs), - 6 H,0, ACS
reagent, 99%), Sigma-Aldrich (237175)

- Calcium nitrate tetrahydrate (Ca(NOs), - 4 H,0, for analysis
EMSURE, ACS, ISO, Reag. Ph Eur), Merck (1.02121)

AEE Bt ol H ABS AL A ST,

=  Deionized water, Type | reagent grade, 0.1 uS/cm
conductivity (10 kQ/cm resistivity) or better

= Sodium carbonate (Na,COs, anhydrous, for analysis, ACS,
ISO, Reag. Ph Eur), Merck (1.06393)

. . . HAl AH=
= Sodium thiocyanate (NaSCN, ACS reagent, 298.0%), Sigma- — o=
Aldrich (251410)
*  Methanesulfonic acid (CHsSOs;, 299.0%), Sigma-Aldrich AN wejdelde S8l ofl EE Zol 6 MY AlF AE0
(1003354630) ZH)51% U TH(Table 1),
. Fluoride standard solution (traceable to SRM from NIST,
NaF in H,0, 1000 mg/L F, Certipur®), Merck (1.19814) Table 1. List of analyzed samples.

. Chloride standard solution (traceable to SRM from NIST,

NaCl in H,0, 1000 mg/L Cl, Certipur®), Merck (1.19897) No. ‘ Name

. Nitrite standard solution (traceable to SRM from NIST, 1 Drinking Water (Milbertshofen, Munich)
NaNO; in H,0, 1000 mg/L NO,, Certipur®), Merck (1.19899) 2 Drinking Water (Hamlar)
. Bromide standard solution (traceable to SRM from NIST, 3 Mineral Water 1
NaBr in H,0, 1000 mg/L Br, Certipur®), Merck (1.19896) a Mineral Water 2
. Nitrate standard solution (traceable to SRM from NIST, 5 River Water (Isar)
NaNOjs in H,0, 1000 mg/L NOs, Certipur®), Merck (1.19811) 6 Stream Water (Egelseebach)
. Phosphate standard solution (traceable to SRM from NIST,
KH,PO4 in H,0, 1000 mg/L POy, Certipur®), Merck (1.19898)
= Sulfate standard solution (traceable to SRM from NIST, A6 HEEL LE EU FE YT A oA £X]s]lon o] 5L
Na,S04 in H20, 1000 mg/L SO4, Certipur®), Merck (1.19813) EoF x| o] tjero] A3 5t95t 1 Y& UT) o] & S0 A4 Az o
- Lithium standard solution (traceable to SRM from NIST, I . - ~ et
LiNO3 in 0.5 mol/L HNOs, 1000 mg/L Li, Certipur®), Merck YA Fef(Hamlar)2he & =4 A5 35 AT AIBSHe
(1.70223) SEEOIH £ B4 MELS A AstedoA B2 A AIA
=  Sodium standard solution (traceable to SRM from NIST, Aol o 2 ol 29Ut} U R| & 544 M Z(stream Water) 2l
NaNOs in H,0, 1000 mg/L Na, Certipur®), Merck (1.19507) Ao

=  Ammonium standard solution (traceable to SRM from NIST,

s ) . Vi
NH4Cl in H,0, 1000 mg/L NHg, Certipur®), Merck (1.19812) Asbach-Biumenheim 24 5halat o[ AL2 Z(River Isar) oJIA]

= Potassium standard solution (traceable to SRM from NIST, SR Un BE HZ2 1000 ml PE Hol| 23500 A4
KNOs in 0.5 mol/L HNOs, 1000 mg/L K, Certipur®), Merck 4 TR A WEE A2 Bitsisuch
(1.70230)



Columns: Sykam A07 (150 x 2.6 mm), Analytical Column
Sykam AGC-04 (20 x 2.6 mm), Guard Column

Eluent: 4.0 MM Na,COs, 25 uM NaSCN

Flow Rate: 1.0 mL/min

Run Time: 25 min

Temperature: 35°C

Injection Volume: 50 uL (full loop)

Detection: Suppressed Conductivity, Electrochemical
Self-Regenerating Anion Suppressor

Suppressor

Current: 40mA

Backpressure: 69 bar (1001 psi)

Base Conductivity: 19 uS/cm

Noise: <3 nS/cm

o2 EMH EAEZ =

Columns: Sykam C06 (100 x 4.6 mm), Analytical Column
Sykam CGC-06 (20 x 4.0 mm), Guard Column

Eluent: 5.0 mM Methanesulfonic acid

Flow Rate: 1.0 mL/min

Run Time: 25 min

Temperature: 35°C

Injection Volume: 10 pL (full loop)

Detection: Suppressed  Conductivity, Electrochemical
Self-Regenerating Cation Suppressor

oot 20 ma

Backpressure: 33 bar (479 psi)

Base Conductivity: 1.4 uS/cm

Noise: <1 nS/cm
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Table 2. Amounts of salts needed for preparation of 1000 mL of
standard stock solutions (1000 mg/L).

Analyte ‘ Compound ‘ Amount (g)
Fluoride Sodium fluoride (NaF) 2.210
Chloride Sodium chloride (NaCl) 1.648
Nitrite Sodium nitrite (NaNO;) 1.500
Bromide Sodium bromide (NaBr) 1.288
Nitrate Sodium nitrate (NaNOs) 1.371

Potassium dihydrogen phosphate
Phosphate (KH>PO4) 1.433
Sulfate Sodium sulfate (Na,SO,) 1.479
Lithium Lithium nitrate (LINO3) 9.933
Sodium Sodium nitrate (NaNOs) 3.697
Ammonium | Ammonium chloride (NH4Cl) 2.965
Potassium Potassium nitrate (KNOs) 2.586
. Magnesium nitrate hexahydrate

Magnesium 10.547

& (Mg(NO3) - 6 H,0)

. Calcium nitrate tetrahydrate
Calcium (Ca(NOs), - 4 H,0) 5.892
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Table 3. Concentrations of MDLs, QCS and 100% linearity standard.

MDLs QCS for Maximum
Calculation Precision Standard
Standard Anions Concentration
Anions (ug/L) (mg/L) Anions (mg/L)
Fluoride 75 2 20
Chloride 25 10 100
Nitrite 50 2 100
Bromide 100 2 100
Nitrate 75 20 100
Phosphate 350 2 100
Sulfate 200 30 100
MDLs QCS for Maximum
Analyte Calculation Precision Standard
Standard Cations Concentration
Cations (pug/L) (mg/L) Cations (mg/L)
Lithium 5 2 20
Sodium 5 15 100
Ammonium 10 5 100
Potassium 10 10 100
Magnesium 10 20 100
Calcium 10 40 100
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- Determination of Method Detection Limits MDLs and
MDLg!23!

- Linearity (Linear Calibration Range, LCR)!14!

- Precision, by repeated injection of a Quality Control
Sample (QCS)

- Accuracy of calibration standards and instrument
performance by injection of an External Control Sample
(ECS),

- Laboratory performance, by injection of a Laboratory
Reagent Blank (LRB) and Laboratory Fortified Blank (LFB),

- Analysis of duplicates

- Assessment of analyte recovery by injection of Laboratory
Fortified Matrices (LFM) for each sample
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Sykam A07 Z®2 Trimethylammonium functionalized PS-DVB
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Figure 1 2 Sykam A07 Z&HS 0]&% low-mg/L 52 302 &2
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Column: Sykam AO7 (150 x 2.6 mm) and Sykam AGC-04 (20 x 2.6 mm)

Eluent: 4.0 mM Na,COs3, 25 uM NaSCN

Flow Rate: 1.0 mL/min

Inj. Vol.: 50 pL

Detection: Suppressed Conductivity, Electrochemical Self-Regenerating Anion
Suppressor (40 mA)

Peaks: 1. Fluoride 4.0 mg/L
2. Chloride 20.0
3. Nitrite 20.0
4. Bromide 20.0
5. Nitrate 20.0
6. Phosphate 20.0
7. Sulfate 20.0
2
40 .
S
H>20 -
1
1+~

Minutes

Figure 1. Separation of the 20% calibration standard for inorganic
anions.

Table 4. Column performance parameters of Sykam AO07 (20%
calibration standard) and Sykam C06 (10% calibration standard) at the
chromatographic conditions listed above.

Analyte ‘ I?etentlc.m ‘ Resolution R 2L
time (min) Symmetry

Fluoride 1.43 - 2.07
Chloride 2.78 4.80 1.57
Nitrite 3.81 2.51 1.52
Bromide 5.82 3.33 1.60
Nitrate 7.79 2.30 1.64
Phosphate 9.48 1.32 1.20
Sulfate 12.21 1.64 1.25
Lithium 2.74 - 1.53
Sodium 3.53 2.68 1.62
Ammonium 4.32 2.05 1.43
Potassium 6.18 3.56 1.84
Magnesium 12.68 3.72 1.49
Calcium 18.88 1.91 1.81

ORZIA 2, Al B AL W o2 245 A% 247 WYdo]de
ASTM D6919™ and EN 1SO 149112 JA)ollA A8t 270
YrAS Yo e B4 2 Sykam S153-AG+ Dual IC 8] 2F Sykam C06
HAYPo R Zgsiony Jo]2w FYSH Quality Control parameter 7}t
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Sykam C06 A2 o5t 9Fo]2 w3t A O 2 9 ym DVB-DVB X o

weak carboxylic acid & 2H-27] 2 AHE- Ut Figure 2 = Sykam C06 =
0§36 % ol el vt

Column: Sykam C06 (100 x 4.6 mm) and Sykam CGC-06 (20 x 4.0 mm)

Eluent: 5.0 mM Methanesulfonic acid
Flow Rate: 1.0 mL/min
Inj. Vol.: 10 pL

Detection: Suppressed Conductivity, Electrochemical Self-Regenerating Cation
Suppressor (20 mA)

Peaks: 1. Lithium 2.0 mg/L
2. Sodium 10.0
3. Ammonium 10.0
4. Potassium 10.0
5. Magnesium 10.0
6. Calcium 10.0
2
5 4
1
3
uS
4
5
6
-1 T T T T )
0 5 10 15 20 2t
Minutes

Figure 2. Separation of the 10% calibration standard for inorganic
cations.
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Retention Time Peak Area Precision

Calculated MDLs

(ng/L) Precision (RSD, %) (RSD, %)
Fluoride 0.02-20 1.0000 4.0 0.36 0.39
Chloride 0.1-100 0.9995 5.4% 0.21 0.23
Nitrite 0.1-100 1.0000 7.2 0.18 0.90
Bromide 0.1-50 0.9996 4.2 0.20 0.58
Nitrate 0.1-50 0.9996 15.4 0.15 1.71
Phosphate 0.1-50 0.9998 33.4 0.29 1.77
Sulfate 0.1-50 0.9997 44.4 0.04 0.47

* Value not valid, MDLg is used instead

Table 6. Linearity, MDLs, retention time and peak area precision for the standard cations.

Calibration range

Calculated MDLs Retention Time Peak Area Precision

Ll (mg/L) HRCRIE7 ) (ng/L) Precision (RSD, %) (RSD, %)
Lithium 0.02-2 1.0000 5.4 0.21 0.53
Sodium 0.1-100 1.0000 3.4* 0.17 0.56
Ammonium 0.1-100 0.9981 6.1 0.13 0.45
Potassium 0.1-100 1.0000 10.0 0.10 0.50
Magnesium 0.1-100 1.0000 5.0 0.09 0.55
Calcium 0.1-100 0.9999 3.6 0.09 0.54

* Value not valid, MDLg is used instead
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Figure 3. Calibration plots of the standard anions and cations indicating the LCR used for analysis of the samples.
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Table 7. Relative Percent Differences (RPD) of QCS and ECS.

Analyte RPD (%)
Fluoride -1.4
Chloride -3.5
Nitrite -6.0
Bromide -4.2
Nitrate -6.4
Phosphate -7.0
Sulfate -2.8
Lithium -0.5
Sodium -1.8
Ammonium -0.9
Potassium -2.2
Magnesium 1.9
Calcium -2.3
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Table 8. Minimum Reporting Levels based on the LCR and MDL.

Analyte ‘ MRL (mg/L)
Fluoride 0.02
Chloride 0.10
Nitrite 0.10
Bromide 0.10
Nitrate 0.10
Phosphate 0.10
Sulfate 0.10
Lithium 0.02
Sodium 0.20
Ammonium 0.10
Potassium 0.10
Magnesium 0.10
Calcium 0.10

r

o6
2Qs) ol -l
AEASHH ZE AN 7 &EE-J ERR =t i
08-0.17 mg/L HH = A &5 LJE} @shol2of Fe FHAT 5

=, 0.82-25.0 mg/L 5= = AEHoH olgh vixsl At
9| 7% 0.16- OSmg/LiEE ey 3RS AT 2 M=
MRL B0} & g o] A4k o] 2o] AEgiG U F4t ol 29 3¢ 8.3~

Folze FE, e AES2 MRL °J5t9 2F0] d&52Y o%
A dRYol gGA] Fwte] AEAA MRL 9|8t B&T}

EIbS

A&y LeREO F2 1.0-27 mg/L 5= A xr7 FEslon

nadls 9 2o 22 23.8-34.7 mg/L U 43.6-89.3 mg/L £ oj$

=252 gdeslsyy

HlolE 9 & ¥4 1, 2 o uigt g 2oshed], 4 IES AS

SEAFEC] A Y At A B8 A apdol mAIGE ghukel Blmdy

FHE19 B FFATE AAIG 4 vl A 2 AR5 34 Bolet,
HHo] 2ol &0 AF9 L 13%

o] 2t} 2.4 %9] Aol 2 BAT 2
HEo o3 BALULL B4 29 A9 5L
2o]7} -0.6-8.5% S BAXT 3} o]

BYEUT e 5712 2w, o 4 EA
zolm o] weo) ol2 g el Aol7t U
oleg ATt tEE B gut 24 ol T ANAS L 4

PR



Column:

Sykam A07 (150 x 2.6 mm) and Sykam AGC-04 (20 x 2.6 mm)

Eluent: 4.0 mM Na,COs3, 25 pM NaSCN
Flow Rate: 1.0 mL/min
Inj. Vol.: 50 puL
Detection: Suppressed Conductivity, Electrochemical Self-Regenerating Anion
Suppressor (40 mA)
Peaks: 1. Fluoride 0.08 mg/L
2. Chloride 11.3
3. Nitrate 10.8
4. Sulfate 129
1,
30 -+ ,05
HuS
2 1 2
-0,05 + )
0 7
uS Minutes
3 4
_1 — T T T

Figure 4. Determination of anions in drinking water (Milbertshofen,
Munich).

Column:

Minutes

Sykam C06 (100 x 4.6 mm) and Sykam CGC-06 (20 x 4.0 mm)

Eluent: 5.0 mM Methanesulfonic acid
Flow Rate: 1.0 mL/min
Inj. Vol.: 10 uL
Detection: Suppressed Conductivity, Electrochemical Self-Regenerating Cation
Suppressor (20 mA)
Peaks: 1. Lithium 0.001 mg/L (<MRL)
2. Sodium 6.1
3. Ammonium 0.02 (<MRL)
4. Potassium 14
5. Magnesium 23.8
6. Calcium 86.3
3
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Figure 5. Determination of cations in drinking water (Milbertshofen,
Munich).

Column: Sykam A07 (150 x 2.6 mm) and Sykam AGC-04 (20 x 2.6 mm)

Eluent: 4.0 mM Na,COs, 25 uM NaSCN

Flow Rate: 1.0 mL/min

Inj. Vol.: 50 pL

Detection: Suppressed Conductivity, Electrochemical Self-Regenerating Anion
Suppressor (40 mA)

Peaks: 1. Fluoride 0.17 mg/L
2. Chloride 16.3
3. Bromide 0.03 (<MRL)
4. Nitrate 0.09 (< MRL)
5. Sulfate 28.8
0,15
40 4 2
2
us 3 4
30 H 1
-0,01 + T |
1 5 9
HS 20 A Minutes
10 4 5
1 3 4
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Figure 6. Determination of anions in mineral water 2.

Column: Sykam C06 (100 x 4.6 mm) and Sykam CGC-06 (20 x 4.0 mm)

Eluent: 5.0 mM Methanesulfonic acid

Flow Rate: 1.0 mL/min

Inj. Vol.: 10 pL

Detection: Suppressed Conductivity, Electrochemical Self-Regenerating Cation
Suppressor (20 mA)

Peaks: 1. Lithium 0.01 mg/L (<MRL)
2. Sodium 14.0
3. Potassium 1.2
4. Magnesium 34.7
5. Calcium 70.4
0,04 2
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5 | 1
4 -0,02
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Minutes
TN
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-1 T T T T 1
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Figure 7. Determination of cations in mineral water 2.



Table 9. Analysis results during method validation (mg/L) and
reported analysis results (mg/L) from suppliers of mineral waters.

EoF AR AAA S FESH] 6 BE AEY AT A4 HE A
Mineral Water 1 Mineral Water 2 _ - R
EAZ o N o] e 27| METL Z Jol7t gL ol AP H WAL
Method . Method . QAA o] 9l-e-e oo Ch EPA 300.1 of| W 2T 27] =1} B A=
Validation ST Validation SHPEREY Ao ; M;EO " I . ; o BN N
O 1S =z

Fluoride 0.16 0.16 0.17 0.16 Fol RPD g2 MRL 2| 10 H 5= "= 20%, 10 Hi 55=- 2
Chloride 0.82 <1.0 16.30 21 SE HAE 10% oY Ag AFFU D e 22 P2 Ay
Nitrate 0.16 <03 <MRL <03 A7) A 2k HS Wel SelgaUth £ WelHold Wel £ A4S
Sulfate 8.30 8.1 28.84 28 Apolo] aak ATAIS o] BAHo] A4 W AL | B8 Soje
Sodium 19.91 17.6 14.02 13.3 rol 0.5 1A Sl 5 A mlA o rmro ol oo
Potassium 1.25 12 115 11 °lES EARE B HLERA 2UE XYY 2108112

Magnesium 24.05 21.2 34.72 32.0 Z7] W50 B4 ME] 4T RPD 30| 7|1 &5 Y T

Calcium 43.58 39.7 70.49 70.9

Table 10. Analysis results (mg/L) and RPD (%) of duplicate analyses of standard anions.

Analvte Drinking Water Drinking Water Mineral
Y Milbertshofen (Munich) EIETS Water 1

Fluoride 0.08 (4.0) 0.11 (-0.9) 0.16 (-0.6)
Chloride 11.3(0.0) 17.2(0.2) 0.82(2.7)
Nitrite n.d. n.d. n.d.
Bromide n.d. <MRL n.d.
Nitrate 10.8(-0.2) 9.5(0.2) 0.16 (11.2)
Phosphate n.d. n.d. n.d.
Sulfate 12.9(0.3) 31.4(0.4) 8.3(0.3)
Analyte Mineral River Water Stream Water
Water 2 Isar Egelseebach
Fluoride 0.17 (0.6) 0.13 (-4.8) 0.11(0.9)
Chloride 16.3 (-0.3) 7.9 (-0.9) 25.0(2.6)
Nitrite n.d. n.d. n.d.
Bromide <MRL n.d. <MRL
Nitrate <MRL 3.6 (-1.0) 5.7 (2.2)
Phosphate n.d. n.d. n.d.
Sulfate 28.8 (-0.1) 26.8 (-1.2) 35.8(2.9)

Table 11. Analysis results (mg/L) and RPD (%) of duplicate analyses of standard cations.

e Drinking Water Drinking Water Mineral
Milbertshofen (Munich) Hamlar Water 1
Lithium <MRL <MRL <MRL
Sodium 6.1(0.1) 9.7 (0.1) 19.9 (-0.4)
Ammonium <MRL n.d. n.d.
Potassium 1.3(7.9) 2.0(4.0) 1.2 (7.0)
Magnesium 23.8(-0.2) 25.0(0.3) 24.0(-0.1)
Calcium 86.4 (-0.3) 88.4(0.2) 43.6 (0.0)
Water 2 Isar Egelseebach
Lithium <MRL <MRL <MRL
Sodium 14.0(-0.1) 6.6 (0.2) 14.9 (-0.2)
Ammonium n.d. <MRL <MRL
Potassium 1.2 (4.4) 1.0(10.4) 2.7(2.9)
Magnesium 34.7 (-0.1) 27.2 (0.4) 26.6 (-0.9)
Calcium 70.4 (-0.1) 65.6 (0.0) 89.3 (-1.0)
Z8h ZRF 385 upA| o] 2908wy g9l EEde ME 29 AA, B7HE 6, ZF oy HA Hole APHe=R vl HEYH
AL F8E 383 Al A upR kol 2si& U o] HigjHol A %OJ

= &Y 5x9 5% &Yo] AHEHEYT EPA 3001 °f o
EFAE] 03 518 W +15%.7 YUt Wejgo)d Bk, mE WA
Slo] EZ 8ol oAt 20]2 10.8%, %] 12.0% olUlgLUTh
R AFolA Fol ol BFE 5% olule x5 RAHFY
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Fortified Water Samples L} Z|+&

Table 12. Recovery Data of the Laboratory Fortified Blank (LFB).

&g 24 & Al AR EE 24 ml A9 452 Single-Operator 4 27

& oeddd AU 23 Addd H7h siEZA(Laboratory Analyte Amount added (mg/L) Recovery (%)
Fortified Matrix)& 3 H7F 2 A% Ut Z13, 14+ EF 778 Fluoride 0.5 98.0
o] 20| H7Hspiked)d A4 % A4 EAE F3l| single-operator Chloride 30 841
HlolEE fIeh gl¢8& Bah Yt AlE2 wol AHEH EE 8 Nitrite 2 114.2
Aol AHEH BEYAE F6 F7H2™ O 52 EPA 300.1 oA Bromide 2 98.6
AN 529t B2ttt UYL EPA 3 oM A=A 42 Nitrate 15 92.3
AEel EAste 4 ol29 wkot 5U% w=7t Arbsior il Phosphate 5 99.3
AU 712 J7H ol vEe AlE W 559 5 HIE EXA Sulfate 40 93.8
oFotof 5, AE W 0|29 sl n YolM = oF JYh o H7td Lithium 01 97.0
AE W A4S &30 Al 1A 5=9 50%E dHA ¥t Ae Sodium 20 103.9
ooyt whef MRL mIgHe} 7 HESOH, &4 MRL 529 Ammonium 05 105.6
5 Hi7F 4 7beoF gyt 7tz A A F A H(Laboratory Blank)oll&= Potassium 3 101.9
A 717 B I AEOIA HEE 2ol o 5=k 7tsk=d, Magnesium 35 101.4
o] ¥{7te &S AFA H7t ZAF N (Laboratory Fortified Blank, Calcium 45 101.3

7} 7% o] LFB & 90| 5482 ey,

Table 13. Recovery Data from fortified Drinking and Natural Water Samples for standard anions.

Drinking Water
Hamlar

Drinking Water

Milbertshofen (Munich)

Analyte

Mineral
Water 1

River Water
Isar

Am‘:::gt /aLc)ided Recovery (%) Am‘;:‘gt /aL;lded Recovery (%) Amc;:n:gt /i;jded Recovery (%)
Fluoride 0.5 79.7 0.5 78.2 0.5 79.4
Chloride 15 97.7 20 99.7 1 75.2
Nitrite i 120.9 2 124.5 2 87.5
Bromide i 88.0 2 87.0 2 89.3
Nitrate 15 102.3 10 96.6 2 94.5
Phosphate 5 96.0 5 93.3 5 87.4
Sulfate 25 102.8 35 110.2%* 10 96.8

Stream Water
Egelseebach

Analyte
! Am‘:::; /aLc)lded Recovery (%) Am?:‘gt /aL;lded Recovery (%) Am‘;::‘gt /T;ded Recovery (%)
Fluoride 0.5 78.9 0.5 79.1 0.5 78.0
Chloride 20 98.7 10 91.5 30 99.8
Nitrite 2 124.4 2 117.4 2 124.6
Bromide 2 87.2 2 87.1 2 85.6
Nitrate 2 90.8 4 87.7 6 94.8
Phosphate 5 84.7 5 89.3 5 91.3
Sulfate 30 108.7* 30 108.9* 40 112.0*

* Concentration of fortified sample is above the highest calibration level
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Table 14. Recovery Data from fortified Drinking and Natural Water Samples for standard cations.

Mineral
Water 1

Drinking Water Drinking Water
Milbertshofen (Munich) Hamlar

Analyte
! Amc;::‘gt /aLc):lded Recovery (%) Amc;::\gt /a;-()ided Recovery (%) Amc;l::gt /?_;’ded Recovery (%)
Lithium 0.1 96.0 0.1 95.0 0.1 93.2
Sodium 6 105.6 10 98.7 20 100.0
Ammonium 0.5 110.8 0.5 98.4 0.5 96.8
Potassium 2 107.1 2 94.7 2 106.7
Magnesium 25 104.1 25 97.2 25 97.3
Calcium - - - - 45 98.6

Stream Water
Egelseebach

River Water
Isar

Analyte

Amount added Amount added Amount added
Recovery (% Recovery (% Recovery (%
(mg/L) v (%) (mg/L) v %) (mg/L) v %)
Lithium 0.1 95.5 0.1 94.0 0.1 95.1
Sodium 15 102.6 7 99.9 15 102.1
Ammonium 0.5 94.9 0.5 99.4 0.5 98.0
Potassium 2 111.2 2 100.5 3 109.1
Magnesium 35 100.7 20 99.0 30 101.2
Calcium - - - - - -
o} g‘}: %7}51 LFB _4 L A o] MRL 9] 10 HH o]/g—o] E/F‘E, EPA 300.1 Oﬂ k] Column: Sykam AO7 (150 x 2.6 mm) and Sykam AGC-04 (20 x 2.6 mm)
Eluent: 4.0 mM Na,COs3, 25 pM NaSCN
A|Alet= LFM, LFB 9 3]4-& 3] & H 9= ZF +25%, ﬂS%OME}.l‘” wkok Flow Rate: 1.0 mL/min
- ° - Inj. Vol.: 50 pL
MRL 9| 10 ®j ojst=t®d, sla& 518 Hele «15% d4H. M7 Detection: Suppressed Conductivity, Electrochemical Self-Regenerating Anion
Jo]22] LFB = 97.0 ~ 105.6 %9 245t 3488 HFPoy 20]9] Suppressor (40 mA)
B B Peaks: 1. Fluoride 0.13 0.52 mg/L
%923 ~99.3 %9 ILEE BAGFYT. F3} o] 4 o4t o] 29 2. Chioride 8.0 16.7
- . = 3. Nitrit 36 23
A9, 2t 114.2%, 84.1%= Aoz 2 oxrt Q] @3} o9 o Bromie ; 5
5)480) 79 318 W 9lolA 0.9%E ZTE YD, o2 o] S o} 4F 5. Nitrae 36 69
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ol21 g3t o] F 40| ufj& ZFA 57 WEdUh Y= 7. Sulfate 27.0 (58.1)
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2R 27HQ UV 2E7)18 AHESto] o4 2ES ShY 812E 4
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e &7 AUt Figure 8. Determination of anions in spiked (blue) and unspiked (red)

river water samples (Isar).
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Column: Sykam C06 (100 x 4.6 mm) and Sykam CGC-06 (20 x 4.0 mm)

Eluent: 5.0 mM Methaensulfonic acid

Flow Rate: 1.0 mL/min

Inj. Vol.: 10 uL

Detection: Suppressed Conductivity, Electrochemical Self-Regenerating Cation
Suppressor (20 mA)

Peaks: 1. Lithium 0.001 (<MRL) 0.10 mg/L
2. Sodium 6.7 134
3. Ammonium 0.001 (<MRL) 0.50
4. Potassium 1.0 3.0
5. Magnesium 17.1 36.4
6. Calcium 65.6 62.9
1,0 2 4
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1
us
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Figure 9. Determination of cations in spiked (blue) and unspiked (red)
river water samples (Isar).
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