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장비 

▪ S150+ Ion Chromatography Module including column oven, 

two-channel conductivity detectors and electrochemical 

anion and cation self-regenerating suppressor modules 

▪ S1130 Quaternary Gradient Pump (PEEK) including 

4-channel degasser 

▪ S1130 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.  

S1130G Gradient 펌프 대신 S1130 Isocratic 을 사용하여도 무방합니다. 

시약 및 표준품 

▪ Deionized water, Type I reagent grade, 0.1 µS/cm 

conductivity (10 kΩ/cm resistivity) or better 

▪ Sodium carbonate (Na2CO3, anhydrous, for analysis, ACS, 

ISO, Reag. Ph Eur), Merck (1.06393) 

▪ Sodium thiocyanate (NaSCN, ACS reagent, ≥98.0%), Sigma-

Aldrich (251410) 

▪ Methanesulfonic acid (CH4SO3, ≥99.0%), Sigma-Aldrich 

(1003354630) 

▪ Fluoride standard solution (traceable to SRM from NIST, 

NaF in H2O, 1000 mg/L F, Certipur®), Merck (1.19814) 

▪ Chloride standard solution (traceable to SRM from NIST, 

NaCl in H2O, 1000 mg/L Cl, Certipur®), Merck (1.19897) 

▪ Nitrite standard solution (traceable to SRM from NIST, 

NaNO2 in H2O, 1000 mg/L NO2, Certipur®), Merck (1.19899) 

▪ Bromide standard solution (traceable to SRM from NIST, 

NaBr in H2O, 1000 mg/L Br, Certipur®), Merck (1.19896) 

▪ Nitrate standard solution (traceable to SRM from NIST, 

NaNO3 in H2O, 1000 mg/L NO3, Certipur®), Merck (1.19811) 

▪ Phosphate standard solution (traceable to SRM from NIST, 

KH2PO4 in H2O, 1000 mg/L PO4, Certipur®), Merck (1.19898) 

▪ Sulfate standard solution (traceable to SRM from NIST, 

Na2SO4 in H2O, 1000 mg/L SO4, Certipur®), Merck (1.19813) 

▪ Lithium standard solution (traceable to SRM from NIST, 

LiNO3 in 0.5 mol/L HNO3, 1000 mg/L Li, Certipur®), Merck 

(1.70223) 

▪ Sodium standard solution (traceable to SRM from NIST, 

NaNO3 in H2O, 1000 mg/L Na, Certipur®), Merck (1.19507) 

▪ Ammonium standard solution (traceable to SRM from NIST, 

NH4Cl in H2O, 1000 mg/L NH4, Certipur®), Merck (1.19812) 

▪ Potassium standard solution (traceable to SRM from NIST, 

KNO3 in 0.5 mol/L HNO3, 1000 mg/L K, Certipur®), Merck 

(1.70230) 

▪ Magnesium standard solution (traceable to SRM from NIST, 

Mg(NO3)2 in 0.5 mol/L HNO3, 1000 mg/L Mg, Certipur®), 

Merck (1.19788) 

▪ Calcium standard solution (traceable to SRM from NIST, 

Ca(NO3)2 in 0.5 mol/L HNO3, 1000 mg/L Ca, Certipur®), 

Merck (1.19778) 

 

- 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 (NaNO2, for analysis EMSURE, ACS, Reag. Ph 

Eur), Merck (1.06549) 

- Sodium bromide (NaBr, ACS reagent, ≥99.0%), Sigma-

Aldrich (310506) 

- Sodium nitrate (NaNO3, for analysis EMSURE, ACS, ISO, 

Reag. Ph Eur), Merck (1.06537) 

- Potassium dihydrogen phosphate (KH2PO4, for analysis 

EMSURE, ISO), Merck (1.04873) 

- Sodium sulfate (Na2SO4, anhydrous, for analysis EMSURE, 

ACS, ISO, Reag. Ph Eur), Merck (1.06649) 

- Lithium nitrate (LiNO3, anhydrous, extra pure, SLR), Fisher 

Chemical (10568620) 

- Ammonium chloride (NH4Cl, Suprapur®), Merck (1.01143) 

- Potassium nitrate (KNO3, ACS reagent, ≥99.0%), Sigma-

Aldrich (221295) 

- Magnesium nitrate hexahydrate (Mg(NO3)2 ∙ 6 H2O, ACS 

reagent, 99%), Sigma-Aldrich (237175) 

- Calcium nitrate tetrahydrate (Ca(NO3)2 ∙ 4 H2O, for analysis 

EMSURE, ACS, ISO, Reag. Ph Eur), Merck (1.02121) 

분석 샘플 

Table 1. List of analyzed samples. 

No. Name 

1 Drinking Water (Milbertshofen, Munich) 

2 Drinking Water (Hamlar) 

3 Mineral Water 1 

4 Mineral Water 2 
5 River Water (Isar) 

6 Stream Water (Egelseebach) 
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크로마토그래피 조건 

음이온 분석법 검증 조건 

Columns: Sykam A07 (150 x 2.6 mm), Analytical Column 

Sykam AGC-04 (20 x 2.6 mm), Guard Column 

Eluent: 4.0 mM Na2CO3, 25 µM NaSCN 

Flow Rate: 1.0 mL/min 

Run Time: 25 min 

Temperature: 35 °C 

Injection Volume: 50 µL (full loop) 

Detection: Suppressed Conductivity, Electrochemical 
Self-Regenerating Anion Suppressor 

Suppressor 
Current: 

40 mA 

Backpressure: 69 bar (1001 psi) 

Base Conductivity: 19 µS/cm 

Noise: <3 nS/cm 

 

양이온 분석법 검증 조건 

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 µL (full loop) 

Detection: Suppressed Conductivity, Electrochemical 
Self-Regenerating Cation Suppressor 

Suppressor 
Current: 

20 mA 

Backpressure: 33 bar (479 psi) 

Base Conductivity: 1.4 µS/cm 

Noise: <1 nS/cm 

 

 

Preparation of Solutions and Reagents 

표준원액(1000 mg/L) 

 

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 (NaNO2) 1.500 

Bromide Sodium bromide (NaBr) 1.288 

Nitrate Sodium nitrate (NaNO3) 1.371 

Phosphate 
Potassium dihydrogen phosphate 
(KH2PO4) 

1.433 

Sulfate Sodium sulfate (Na2SO4) 1.479 
   

Lithium Lithium nitrate (LiNO3) 9.933 

Sodium Sodium nitrate (NaNO3) 3.697 

Ammonium Ammonium chloride (NH4Cl) 2.965 

Potassium Potassium nitrate (KNO3) 2.586 

Magnesium 
Magnesium nitrate hexahydrate 
(Mg(NO3)2 ∙ 6 H2O) 

10.547 

Calcium 
Calcium nitrate tetrahydrate 
(Ca(NO3)2 ∙ 4 H2O) 

5.892 

 

사용 표준 용액 

 

 

ASTM D6919[11] and EN ISO 14911,[12]
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Table 3. Concentrations of MDLS, QCS and 100% linearity standard. 

Analyte 

MDLS 
Calculation 
Standard 

Anions (µg/L) 

QCS for 
Precision 
Anions 
(mg/L) 

Maximum 
Standard 

Concentration 
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 

Analyte 

MDLS 
Calculation 
Standard 

Cations (µg/L) 

QCS for 
Precision 
Cations 
(mg/L) 

Maximum 
Standard 

Concentration 
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 

 

 

이동상 

IC 시스템 준비 

  

샘플 준비 

Results and Discussion 

EPA method 300.1 (Revision 01),[9] as well as ISO EN 10304-

1:2009-07[8] and ASTM D4327-17[10]
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- Determination of Method Detection Limits MDLS and 

MDLB
[13]  

- 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 

T

 

 
Column: Sykam A07 (150 x 2.6 mm) and Sykam AGC-04 (20 x 2.6 mm) 
Eluent: 4.0 mM Na2CO3, 25 µM NaSCN 

Flow Rate: 1.0 mL/min 

Inj. Vol.: 50 µL 

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 

 

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

anions. 

Table 4. Column performance parameters of Sykam A07 (20% 

calibration standard) and Sykam C06 (10% calibration standard) at the 

chromatographic conditions listed above. 

Analyte 
Retention 
time (min) 

Resolution R 
Peak 

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 

 

  

 

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 µL 

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 

 

 

  

Figure 2. Separation of the 10% calibration standard for inorganic 

cations.  
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방법 검출 한계 [Method Detection Limits MDLS and MDLB] 

  검출됐으며 소듐의 경우 

 그 외의 이온들은 검출되지 

않았습니다. 따라서, 염소 이온과 소듐의 경우 MDLS 아닌 MDLB 가 평가 

됐으며  MDLB = X+ t x SD 이며 X 는 평균 LRB 값 입니다[12] 

 

직선성 [Linearity (LCR)] 

 

Table 5. Linearity, MDLS, retention time and peak area precision for the standard anions. 

Analyte 
Calibration range 

(mg/L) 
Linearity (r2) 

Calculated MDLS 
(µg/L) 

Retention Time 
Precision (RSD, %) 

Peak Area Precision 
(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, MDLB is used instead  

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

Analyte 
Calibration range 

(mg/L) 
Linearity (r2) 

Calculated MDLS 
(µg/L) 

Retention Time 
Precision (RSD, %) 

Peak Area Precision 
(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, MDLB 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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정밀성 및 장비 성능 평가 

[Precision (QCS) and Instrument Performance (ECS)] 

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 

 

샘플 분석[Sample Analysis] 

 

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

Eluent: 4.0 mM Na2CO3, 25 µM NaSCN 

Flow Rate: 1.0 mL/min 

Inj. Vol.: 50 µL 

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  12.9 

 

 

  

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

Munich). 

 

 

 

 

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 µL 

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 1.4 

 5. Magnesium 23.8 

 6. Calcium  86.3 

 

 

 

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 Na2CO3, 25 µM NaSCN 

Flow Rate: 1.0 mL/min 

Inj. Vol.: 50 µL 

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 

 

  

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 µL 

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 

 

 

 

Figure 7. Determination of cations in mineral water 2. 
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Table 9. Analysis results during method validation (mg/L) and 

reported analysis results (mg/L) from suppliers of mineral waters. 

Analyte 

Mineral Water 1 Mineral Water 2 

Method  
Validation 

Supplier 
Method  

Validation 
Supplier 

Fluoride 0.16 0.16 0.17 0.16 

Chloride 0.82 <1.0 16.30 21 
Nitrate 0.16 <0.3 <MRL <0.3 

Sulfate 8.30 8.1 28.84 28 
 

 
 

 
 

Sodium 19.91 17.6 14.02 13.3 

Potassium 1.25 1.2 1.15 1.1 

Magnesium 24.05 21.2 34.72 32.0 

Calcium 43.58 39.7 70.49 70.9 

.[9] 

 

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

Analyte 
Drinking Water 

Milbertshofen (Munich) 
Drinking Water 

 Hamlar 
Mineral  
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  
Water 2 

River Water  
Isar 

Stream Water 
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. 

Analyte 
Drinking Water 

Milbertshofen (Munich) 
Drinking Water 

 Hamlar 
Mineral  
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) 

Analyte 
Mineral  
Water 2 

River Water 
Isar 

Stream Water 
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) 
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Fortified Water Samples 내 회수율 

 

  

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

Analyte Amount added (mg/L) Recovery (%) 

Fluoride 0.5 98.0 

Chloride 30 84.1 

Nitrite 2 114.2 

Bromide 2 98.6 

Nitrate 15 92.3 

Phosphate 5 99.3 

Sulfate 40 93.8 
   

Lithium 0.1 97.0 

Sodium 20 103.9 

Ammonium 0.5 105.6 

Potassium 3 101.9 

Magnesium 35 101.4 

Calcium 45 101.3 

 

 

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

Analyte 

Drinking Water 
Milbertshofen (Munich) 

Drinking Water 
 Hamlar 

Mineral  
Water 1 

Amount added 
(mg/L) 

Recovery (%) 
Amount added 

(mg/L) 
Recovery (%) 

Amount added 
(mg/L) 

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 2 120.9 2 124.5 2 87.5 

Bromide 2 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 

Analyte 

Mineral  
Water 2 

River Water 
Isar 

Stream Water 
Egelseebach  

Amount added 
(mg/L) 

Recovery (%) 
Amount added 

(mg/L) 
Recovery (%) 

Amount added 
(mg/L) 

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  



12 

 

Table 14. Recovery Data from fortified Drinking and Natural Water Samples for standard cations. 

Analyte 

Drinking Water 
Milbertshofen (Munich) 

Drinking Water 
 Hamlar 

Mineral  
Water 1 

Amount added 
(mg/L) 

Recovery (%) 
Amount added 

(mg/L) 
Recovery (%) 

Amount added 
(mg/L) 

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 

Analyte 

Mineral  
Water 2 

River Water  
Isar 

Stream Water 
Egelseebach 

Amount added 
(mg/L) 

Recovery (%) 
Amount added 

(mg/L) 
Recovery (%) 

Amount added 
(mg/L) 

Recovery (%) 

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 – – – – – – 
  

 

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

Eluent: 4.0 mM Na2CO3, 25 µM NaSCN 

Flow Rate: 1.0 mL/min 

Inj. Vol.: 50 µL 

Detection: Suppressed Conductivity, Electrochemical Self-Regenerating Anion 

Suppressor (40 mA) 

Peaks: 1. Fluoride    0.13    0.52 mg/L 

 2. Chloride    8.0  16.7 

 3. Nitrite    3.6    2.3 

 4. Bromide    -    1.7 

 5. Nitrate    3.6    6.9 

 6. Phosphate   -    4.5 

 7. Sulfate  27.0                      (58.1) 

 

 

 

 

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 µL 

Detection: Suppressed Conductivity, Electrochemical Self-Regenerating Cation 

Suppressor (20 mA) 

Peaks: 1. Lithium    0.001 (<MRL)   0.10 mg/L 

 2. Sodium    6.7  13.4 

 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 

 

 

 

 

Figure 9. Determination of cations in spiked (blue) and unspiked (red) 

river water samples (Isar). 

 

요약 
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