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Objective

e To determine fluoride, chloride, bromide and sulfate in water
samples:

* AEOT137

* AEO1367

 To determine if UV detection is required to determine bromide
in the presence of high chloride
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Instrumentation

e 940 Professional IC

e 858 Autosampler

e Conductivity Detector

e UV/Vis Detector

» Dosino for Regeneration
e MSM Suppressor Rotor A
 MCS - CO, Suppressor

+ METROSEP A Supp 5 — 250/4.0 . —
 MaglC Net 3.3
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Approach

Flow 0.7 mL/min

Pressure Max 15 MPa

Loop Volume 20 L

Column Temperature 40 °C

Eluent (in ultra pure water) Sodium hydrogen carbonate: 1.0 mmol/L and

Sodium carbonate: 3.2 mmol/L
Dosino Regenerant (in ultra pure water) 500 mM Sulfuric Acid

Blank — Ultra Pure Water ASTM Type 1 Water - 18.2 MQ

Run Time 40 mins
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Standards, Samples and Spiked Samples

e Standards (From 1000mg/L stock of F-,CI",Br and SO4?):

e Samples from -: 10X Dilution

e Spiked Samples
o Spiked with Br-

* Blank — Ultra pure water (18.2 MQ)
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Flow Diagram- Instrument Setup
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Standard Overlay Anion- Conductivity: F-,Cl-,Br-and SO,*>
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1 |2020-03-09 16:55:49 UTC-4 Stnd 1 Standard 1 20.0 1.0 1.0 Anion e v

2 |2020-03-00 173813 UTC-4 3 Stnd 2 Standard 2 20.0 1.0 1.0 fnion I

3 |2020-03-09 18:20:37UTC4 5 Stnd 3 Standard 3 20.0 1.0 1.0 Anion v

4 |2020-03-09 19:03:01 UTC-4 7 Stnd 4 Standard 4 20.0 1.0 1.0 Anion v

5 |2020-03-09 19:45:26 UTC4 9 Stnd 5 Standard 5 20.0 1.0 1.0 Anlon ¥
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Standard Overlay Anion- UV/Vis: Br-
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Standard: F-
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Standard: Cl-

Anlon | LY vis
o oS Componer e g3 L]
(Sfern) ¢ min Function: |4 = 00804965 + 0.0135A325 Q) + 3.59954E-7 x Q
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B 1| Standardl 1 0.9454 20.0 1.0 1.0 0.2330 | Stnd 1l 2020-03-09 16:55:49 UTC-4

2| Standardz 1 9.5667 20,0 1.0 1.0 26250 | Stnd2  Z020-03-09 17:33:13UTC-4

3| Standard 3 1 47,8995 20.0 1.0 1.0 - 136925 | Stnd 3 2020-03-09 13:20:37 UTC-+4

4| Standard 4 1 a7.0424 20,0 1.0 1.0 25,1265 | Stnd4  2020-03-09 19:03:01 UTC-4

5| Standards 1 1168749 20,0 1.0 1.0 335360  StndS  2020-03-09 19:45:26 UTC-4 =l

6| Standard 7 1 F04.0237 20,0 Lo 1.0 6.0022 | Stnd 7 2020-03-11 11:24:42UTC-4 _ Ul
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Standard: Br- (Conductivity)

Anion | Uy vis
gz;:;zrsz Component |Hromlde E% @
(pSfom) xmin Function: |4 = - 9,18104E-3 + 5.06559E-3% Q + 6.20349€-6 x 2 |
Relative standard deviation 4.947% |
120 Correlation coefficient 0,299654 |
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P 1| Standard 1 1 0.0036 20.0 1.0 1.0 00009 Sknd 1 2020-03-09 16:55:49 UTC-4
2| Standard 2 1 0.0%45 20.0 1.0 1.0 00077 | Stnd 2 | 2020-03-09 17:38:13 UTC-4
3| Standard 3 1 09732 20,0 1.0 1.0 00674 | Stnd 3 | 2020-03-09 1820037 UTC-4
4| Standard 4 1 1.7745 20.0 1.0 1.0 0.1794 | Stpd 4 | 2020-03-09 19:03:01 UTC-4
5| Standard 5 1 37760 20.0 1.0 1.0 04169  Stnd 5 | 2020-03-09 19:45:26 UTC-4
6| Standard 6 1 10,3645 20.0 1.0 1.0 1.3067 | Stnd 6 | 2020-03-09 20:27:50 UTC-4 &
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Standard: Br- (UV/Vis)- Quadratic Fit
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Standard: Br- (UV/Vis)- Linear Fit

Chromatograms

Anion ¥ ¥is
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16.0 Relative standard devistion | 1.020% |
v Caorrelation cosfficent | 0,292974 |
Curve type |Linear |
12.0 1 Weighting 1]
10.0
240
B0
4.0 -
2.0 -
0.0
) T T T T T T T T T L]
oo 10 200 30 40 S0 &O PO 80 90 1040 B
Sarnple bype |Indm: JCmc. J'll!nh.lmﬂ ]Uill.i;im ISampIa arnounk I frea ]Ident | Dake A |l.lsad
P 1| Standard 1 1 0.0096 20.0 1.0 1.0 00396  Stnd 1l | 2020-03-09 16:55:49 UTC-4 v
2| Standard 2 1 0.0%46 20.0 1.0 1.0 0.1355 | Stmdz  2020-03-09 17:38:13 UTC-4 v
3| Standard 3 1 09732 20.0 1.0 1.0 14411 | Stnd3 | 2020-03-09 18:20:37 UTC-4 v
4| Standard 4 1 1.7745 20.0 1.0 1.0 26142 | Smd4 2020-03-09 19:03:01 UTC-4
5| Standard & 1 37760 20.0 1.0 1.0 5.5120 | SindS | 2020-03-09 19:45:26 UTC-4 %]
6| Standard & 1 _ 10,3645 _ 20.0 1.0 1.0 15.3714 _ Stnd & | 2020-03-09 20:27:50 UTC-4 ]
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Standard: SO ,?-

Chromatograms
Anion I LIV Vis
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Sample - Summary F-,Cl-,Br- and SO ,?-

AEO1137

AEO1367
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Anions

UV Br-

Cl-
Br-
SO,-
UV Br-

Average

Concentration (ppm)

0.0758

451158
0.3929
65.8285
0.3334
0.3159

293.0159
1.9921
7.5737
1.9884

% RSD (X3)

0.3044

0.0539
0.2333
0.0148
2.1762
0.4275

0.1709
0.0100
0.0374
0.2481
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Sample AEO1137: F-,Cl-,Br- and SO %

Results

Anion
Component name

Retention time
[mir]

Height
[ksern]

Area
[{u5fcm)  min]

Concentration

[ppm]

Resolution

Fluoride
Chloride
Bromids
Sulfate:

Uy ¥is
Component name

6.22
.17
13,50
.19

Retention time
[min]

0.143
65,931
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33.363

Height
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12,8530
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0.0760
45.0737
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Sample AEO1137: Br- (UV/Vi

LY ¥is
Comparent nanme Retention time Height frea Concentration Resolution
[rvin] [ril] [{rmall) zmin]  [ppm]
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Sample AEO1367: F-,Cl-,Br- and SO ,?*-

Results n CI'
| Resuls | F- 4 Br- SO4_

m:;:pnnmt name Reterition Lime Haight: Area Conceritration  Resolution A A A
[enin] [wSfern] [(pSjem) xmin]  [ppm]

Flugrids 6,22 0.70% 0.1285 03145 1,524

Chioride 9.36 263084  E5.3060 293,5901 9,108

Bromids 13.51 0.745 0.2025 1.9923 15.285

Sulfake 25,33 5561 1.5973 7.5759 4.922
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ample AEO1137: Br- (UV/Vis)

Uy ¥is
Camponent nate Retertion time Helght Area Concentration Resolution
[rin] [mas] [(maLs) xcmin]  [ppm]

Bromide 13.25 11.594 29028 1.9851 15.111
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Andan Uy ¥is
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Sample Spike - Summary

((C oncentration of Spiked Sample — Concentration of Sample)

X 1009
Concentration added ) 00%

Sample Anions Conc. of Spike | Conc. of Sample | Conc. of Added % Recovery
(Conductivity) (Ave in ppm) (Ave in ppm) (Ave in ppm)

AEO1137 5.1378 0.3929 47620 99.6412

AEO1367 Br- 6.7/939 1.9921 4.7820 100.4141
Sample Anions Conc. of Spike | Conc. of Sample | Conc. of Added % Recovery
(UV/Vis) (Ave in ppm) (Ave in ppm) (Ave in ppm)

AEOT137 5.0561 0.3438 4.7620 98.9574

AEO1367 Br- 6.6815 1.9884 47820 98.1403

All samples were spiked with 5 ppm of Br-
L2 Metrohm
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Conclusion

* Ability to detect F-,Cl-,Br- and SO, in samples
» Shows repeatability through RSD values

* % Recovery for spiked samples at 5 ppm were excellent
* Br- within 90-100% for both conductivity and UV detection
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