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This method is used for determining sulfate in drinking water, surface water, and
domestic and industrial wastes according to USEPA method 375.2 and Standard

Methods 4500-SO 42‘ G. Additionally, this method enables sulfate analysis
according to ISO Method 22743.

Scope

Within the pH range of 2.5-3.0, sulfate ions react with a barium-methylthymol blue
(BaMTB) complex to form barium sulfate (BaSO,) and free methylthymol blue (MTB). The
analytical stream is then made highly basic (pH 12.5-13.0). At this pH, the absorbance
maximum for the BaMTB complex is 610 nm while that of free MTB is 460 nm. Given that
the molar concentrations of barium and MTB are approximately equal and that the
maximum sulfate concentration to be measured does not exceed the concentration of the
BaMTB complex, the sulfate concentration is directly proportional to the free MTB
concentration measured at 460 nm.

Summary

The sulfate calibration curve is nonlinear. Colovos et al. have attributed this to the formation
of a binuclear BaMTB complex and to impurities in commercially available MTB dye. The
quality of the analysis is assured through reproducible calibration and testing of the Flow
Injection Analysis (FIA).

Multivalent cations such as calcium, magnesium, and aluminum are removed with a cation
exchange column. Neutralize samples with pH values less than 2 to prevent the elution of
cations from the ion exchange resin.

Interferences

Filter or centrifuge turbid samples prior to analysis.

Performance Specifications

Chemicals

Range: 1.0-300 mg/L
Throughput: 65 samples/hour
Precision (at 5 mg/L): <1% RSD
Precision (at 30 mg/L) ~3% RSD
Precision (at 50 mg/L): <1% RSD
Precision (at 300 mg/L) <2.5% RSD
Method Detection Limit (MDL): 0.5 mg/LL
*Accuracy 101%

*Undigested; ERA (Environmental Resource Associates) Waste WatR Minerals Quality Control

Sample

Ammonium Chloride, NH,ClI
Barium Chloride Dihydrate, BaC,»2H,0

Brij®-35, (21% Solution)
Deionized Water (ASTM Type | or 1)
Ethylenediaminetetraacetic Acid

Disodium Salt Dihydrate (EDTA),
C,oH4,N,OgNa,*2H,0

Ammonium Hydroxide, NH,OH

Bio-Rex® 70 Resin, 50-100 dry mesh size,
sodium form

Chloroform, CHCl,
Ethanol, 95%, C,H.OH

Hydrochloric Acid, concentrated, HCI
Sodium Hydroxide, NaOH
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Figure 1. Sulfate Cahbratlon (1 50 ppm)
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Figure 2. Sulfate Calibration (10-300 ppm)
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Figure 3 Sulfate Cahbratlon Curve (1—50 ppm)
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Figure 5. Sulfate Meod Detection Limit (1 pm)
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Figure 6. Sulfate Method Detectlon Limit (10 ppm)
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Figure 7. Sulfate Precision (at 5 ppm)
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Figure 8. Sulfate Precision (at 30 ppm)
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Flgure 10 Sulfate Prec151on (at 300 ppm)
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Flgure 11. SulfateERA QC Sampl (& ppm)
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Figure 12 Sulfate ERA QC Sample (100 ppm)
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Figure 13. Sulfate Calibration Results (1-50 ppm)
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Figure 14. Sulfate Calibration Results (10-300 ppm)

Cartridge PN 325626

Methodology PN 325357

Publication 31931009

Flow Solution® 3100

(800) 653-1711
(979) 690-1711
www.oico.com
oimail @oico.com



Sulfate, USEPA by FIA

O-l-Analytical §§

Table 1: Sulfate Method Data (Range 1-50 ppm)

Parameter Calibrant Calibrant Calibrant ERA QC
1.0 mg/L 5.0 mg/L 50 mg/L Standard
5.0 mg/L
Rep 1 1.0027 47251 51.1257 5.0894
Rep 2 1.1133 4.7568 50.9737 5.0872
Rep 3 0.8535 4.8153 50.7810 5.1436
Rep 4 1.1005 4.7252 50.5853 4.9421
Rep 5 1.2018 4.6599 50.5187 —
Rep 6 1.2297 4.8002 50.4849 —
Rep 7 1.0414 47721 50.5188 —
Rep 8 — 4.7642 50.2177 —
Rep 9 — 4.6931 50.3071 —
Rep 10 — 4.7597 50.7244 —
Average 1.0775499 4.71604 50.62374 5.065564
Standard Deviation 0.1274705 0.0472748 0.2822841 0.0863343
% RSD 11.829663 0.9958545 0.5576122 1.7043376
MDL 0.4002574 — — —
% Accuracy — — — 101.12
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Table 2: Sulfate Method Data (Range 10-300 ppm)

Parameter Calibrant Calibrant Calibrant QC Standard
10 mg/L 30 mg/L 300 mg/L 100 mg/L

Rep 1 9.8437 28.8635 296.3825 101.1254

Rep 2 9.7891 29.5205 288.7357 100.7984

Rep 3 9.4765 29.9780 283.6136 101.2829

Rep 4 10.3294 30.4327 294.4729 97.5159

Rep 5 9.6815 30.7148 296.8002 —

Rep 6 10.5236 29.5079 304.8787 —

Rep 7 10.1537 29.2654 299.0268 —

Rep 8 — 27.4655 304.8097 —

Rep 9 — 28.7876 302.3358 —

Rep 10 — 29.3135 296.8513 —
Average 9.9710817 29.384928 296.79071 100.1806287
Standard 0.3752345 0.9179515 6.7456276 1.787945484
Deviation
% RSD 3.7632273 3.1238856 2.2728567 1.784721764

MDL 1.1782362 — — —
% Accuracy — — — 100.48
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