Total Phosphorus, USEPA by SFA
Method Abstract

This method is used for the determination of total phosphorus in drinking water, surface
water, and domestic and industrial wastes according to USEPA Method 365.4 and Standard
Methods 4500-P B/F. This method can also be used to determine total phosphorus
potassium chloride (KCl) extracts of soils and plants.
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Scope

Prior to analysis, samples are digested via Kjeldahl digestion to hydrolyze phosphorus to
orthophosphate. Orthophosphate reacts with molybdenum(VI) and antimony(IIl) in an
acidic solution to form an antimony-phosphomolybdate complex. Ascorbic acid reduces this
complex to form a blue color, and the absorbance is measured at 660 nm.

Summary

Filter turbid samples prior to analysis. Samples containing iron, copper, or silicate at
concentrations greater than 50, 10, and 10 mg/L, respectively, interfere with this assay.
Samples with background absorbance at the analytical wavelength may interfere. Residual
phosphate in the flow system components and from continuous phosphate analysis may
interfere. Wash the system and glassware with 0.1 N HCI to correct phosphate interferences.

Interferences

Performance Specifications

Chemicals

Basic Flow Diagram

Range:

Throughput:

Precision (at 0.1 mg/L):
Precision (at 1.0 mg/L):
Precision (at 10.0 mg/L):
Method Detection Limit (MDL):
Accuracy:

Ammonium Molybdate Tetrahydrate,
(NH,)(Mo,0,,+4H,0

Antimony Potassium Tartrate Hemihydrate
K(SbO)C H,0O.2H,0

Ascorbic Acid, C.H,O,

Deionized (DI) Water, ASTM Type I or I

DOWFAX® 2A1, part number A0O0O0080

Air

........................

................

0.01-20 mg/L.
65 samples/hour
<2% RSD

<1% RSD

<1% RSD
0.003 mg/L
107.06%

Hydrochloric Acid, HCI

Potassium Phosphate Monobasic, KH,PO,
Potassium Sulfate, K,SO,

Red Mercuric Oxide, HgO

Sodium Chloride, NaCl

Sodium Hydroxide, NaOH

Sulfuric Acid, concentrated, H,SO,

vvvvvvvvvvvvvvvvvvvv

Sodium Chloride Diluent

Sample

4% Sulfuric Acid

Molybdate/Antimony

Ascorbic Acid

vvvvvvvvvvvvvv To Waste

Heater Debubbler
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Selected Reference Methods for the Chemical Analysis of Water and Wastes; EPA/600/4-79/020; U.S.
Environmental Protection Agency, Office of Research and Development, Environmental
Monitoring Systems Laboratory: Cincinnati, OH, 1974; Method 365.4.

Standard Methods for the Examination of Water and Wastewater, 21st ed.; American Public
Health Association: Washington, D.C., 2005
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Figure 2. Total Phoshorus Calibration Curve (0.01-20 ppm)
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Figure 6. Total Phosphorus Precision (at 10.0 ppm)
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Figure 7. Total Phosphorus QC Sample Pecision (ERA 0.457 ppm)
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&3 Name Conc Height
*fCal 0.00 ppm 0.000000 LE.70ELlZ2
*iCal 0.00 ppm 0.000000 -l&. 220644
*iCal 0.00 ppm 0_000o0o00 -19_ 154554
*iCal 0.0l ppm 0.010000 412637024
*iCal 0.0l ppm 0.010000 4l5. 226323
*iCal 001 ppm 0_ 010000 473 338257
*iCal 0.05 ppm 0.0E0000 1112, 74424
*iCal 0.05 ppm 0.050000 L133.5455
*:iCal 0.05 ppm 0.050000 LlZ3.35739
*iCal 0.10 ppm 0. 100000 lgge. E1332
*iCal 0.10 ppm 0. 100000 L2Z0.47437
*iCal 0.10 ppm 0. 100000 134z 53358]
*iCal 0.50 ppm 0. 500000 9647322474
*iCal 0.50 ppm 0. 500000 9743, 7832
*iCal 0.50 ppm 0. 500000 FE60Z. 04657
*iCal 1.00 ppm 1._000000 17534 603
*iCal 1.00 ppm Ll.000000 L7EET. 44K
*iCal 1.00 ppm Ll.000000 L7517.3304
*iCal 5. 00 ppm 5_ 000000 91353 734
*iCal £.00 ppm E£.000000 SE029.617]
*iCal 5.00 ppm 5.000000 SE035.0313
*iCal 10.0 ppm 10.000000 LE83Z88.314
*iCal 10.0 ppm 10.000000 L2E9ED. 154
*iCal 10.0 ppm 10.000000 l8zl85. 563
*iCal Z0.0 ppm Z0.000000 3702Z4Z.15¢
*iCal Z0.0 ppm £0.000000 FETIER. 213
*iCal Z0.0 ppm Z0.000000 367437.313

Calib Coef:

wehuda

a: {(intercept) £.0000e+0Z

- 1_7991e+04

Corr Coef: 0.3333353

Carryover: 0,147

No Drift Peaks

Figure 8. Total Phosphorus Calibration Results (0.01-20 ppm)
Table 1. Total Phosphorus Method Data

ERA QC

Calibrant Calibrant Calibrant Calibrant Standard
Parameter 00lmg/LL. 01mgL 1.0mg/L 10.0mg/L 0.457 mg/L

Rep 1 0.0171 0.1010 0.9580 10.13 0.4824

Rep 2 0.0151 0.1021 0.9678 10.15 0.4733
Rep 3 0.0168 0.1035 0.9737 10.10 0.4760
Rep 4 0.0159 0.1023 0.9702 10.17 0.4809
Rep 5 0.0158 0.1031 0.9713 10.14 —
Rep 6 0.0153 0.1022 0.9685 10.18 —
Rep 7 0.0165 0.1015 0.9664 10.16 —
Rep 8 — 0.1019 0.9686 10.17 —
Rep 9 — 0.1014 0.9634 10.13 —
Rep 10 — 0.1001 0.9694 10.17 —
Average 0.0162 0.1019 0.9677 10.15 0.4781

Standard 0.0008 0.0010 0.0044 0.0251 0.0298
Deviation

% RSD 4.90 0.98 0.45 0.25 6.22
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ERA QC

Calibrant Calibrant Calibrant Standard
01mg/. 1.0mg/L 10.0mg/L 0.457 mg/L

Calibrant
Parameter 0.01 mg/L

MDL 0.00249 — —

— 107.6%

% Accuracy —
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