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- 84-018 EXTRACTABLE PHmPHORUS by 0.03 N NHQF + 0.025 N HCl (Bray) 

1. Application 

1.1 This method has been widely used in eastern North America as an 
index of available P in soils. The combination of ammonium 
fluoride and hydrochloric acid as an extractant is designed to 
remove easily acid soluble forms of phosphorus. These are 
largely calcium phosphate, and a portion of the aluminum and 
iron phosphates. The ammonium fluoride dissolves aluminum and 
iron phosphate by its complex formation with these metal ions in 
acid solution. In general this method has been most successful 
on acid soils. 

2. Apparatus 

2.1 Erlenmyer flasks 125 mL. 

2.2 Reciprocating shaker. 

2.3 Filter paper (Whatman #42). 

2.4 Filter funnels. 

2.5 Scintillation vials. 

2.6 Auto-analyser and proper manifold for automatic calorimetric 
determination (Technicon), or calorimeter for doing conventional 
calorimetry at 660 m. 

3. Reagents 

3.1 Ammonium fluoride hydrochloric acid extracting solution. 

A. l.ON Ammonium fluoride (NH4F): Dissolve 37g of NH4F in 
1 liter of distilled water. Store this solution in a 
polyethylene bottle. 

B. 0.5N Hydrochloric acid (HCl): Dilute 40.4 mL of 
concentrated HCl to a liter with distilled water. 

c. Extracting solution: Add 30 mL of solution A (1N NH4F) 
and 50 mL of solution B (0.5N HCl) to 920 mL distilled 
water. This gives a solution of 0.03N NH4F and 0.025N 
HCl. It will keep in glass more than one year. 

3.2 0.8M Boric acid (H3B03): Dilute 50 g of Boric acid to 1 
liter in a volumetric flask with distilled water. 
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3.3 Stannous Chloride (SnCl .2H20), stock solution: Dissolve 
log of reagent-grade Sn 6 12. 2H20 in 25 mL of concentrated 
HCl. Keep the solution in a black, glass-stoppered bottle, and 
prepare a fresh solution every six weeks. Store the solution in 
a refrigerator in a polyethylene bottle to lengthen the life of 
the reagent. 

3.4 Stannous chloride, dilute solution: Mix 1mL of SnC12 stock 
solution with 333 mL of distilled water. Make a fresh solution 
daily. 

3.5 Ammonium molybdate [(NH4)6 M07024.4H201: Dissolve 15g 
of reagent grade (NH4)6MO7024.4H20 in 350 mL of 
distilled water. Add 350 mL of 10 N HCl to the flask slowly 
with stirring. Cool the contents to room temperature and make 
to 1 liter with distilled water. Store this solution in a dark 
bottle. Prepare a fresh solution every 2 months. 

3.6 Darco G-60 Carbon Black (Check for P content and acid wash if 
necessary). 

3.7 Certified Phosphorus standards. 

4.1 Extraction 

4.1.1 Weigh 3g of 2 mm soil into a 125 mL Erlenmeyer flask. 

4.1.2 Using a calibrated scoop add 0.5g of Darco G-60 Carbon black. 

4.1.3 Add 30 mL of the extracting solution (0.03N NH4F and 0.025 
HCl) to the sample. 

4.1.4 Immediately shake vigorously for 1 minute on shaker. 

4.1.5 At completion of shaking time quickly filter through #42 Whatman 
filter paper and save filtrate in a plastic vial. Analyse 
within a few days. 

4.2 Determination of P by autoanalyzer. 

4.2.1 Check that the correct filters and aperature are in the 
calorimeter: 660 IQJ and No. 7 aperature (reference side). 

4.2.2 Turn on calorimeter lamp and allow at least 30 minutes to 
warm-up before running baseline as in 4.2.10 below. 
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4.2.3 Place proper manifold on pump and attach all connenctions. 

a) manifold to sampler 
b) calorimeter to manifold return 
cl manifold to sampler wash receptacle 
d) manifold, calorimeter, and wash receptacle overflow to 

waste sink. 

4.2.4 

4.2.5 

4.2.6 

4.2.7 

4.2.8 

4.2.9 

4.2.10 

4.2.11 

4.2.12 

4.2.13 

4.2.14 

Place all reagent lines in distilled water. 

Stretch manifold pump tubes, lower pump rollerseand start pump. 
Run for at least 5 minutes with lines in the water. 

Arrange standards and samples on sampler, starting at position 
No. 1 on the inner rim. Insert u-shaped pin in appropriate 
numbered hole on the outer rim to stop sampler at the last 
sample. 

Insert reagent lines in full reagent bottles. Check with the 
diagram for proper connections. Put sample line and probe into 
0.03N NH4F + 0.025N HCl reagent bottle and run for about 5 
minutes. 
NOTE: During analysis the sample is mixed with boric acid to 

remove fluoride interference, then debubbled, and 
ammonium molybdate is added, mixed, and stannous 
chloride is added to selectively reduce the molybdate 
phosphate complex. 

Turn on pen drive of recorder (bottom switch). Top switch must 
never be turned off. 

Check zero adjustment with zero aperature on sample side of 
calorimeter. Adjust pen to 0% transmittance (T) by means of the 
zero control on the calorimeter. Remove the zero operature. 

With reagents running and sample line in NH4F + HCl solution, 
establish baseline at 100% transmittance by means of 100% T 
control on the calorimeter. 

Check the gain on recorder and adjust if necessary. 

When reagent baseline is satisfactory, switch on the sampler. 

Shut off sampler after last sample has been taken, stopping the 
probe in the wash receptacle (or transfer the probe to the 
NH4F + HCl reagant bottle). 

When the last sample has been recorded, shut off the pen drive 
(bottom switch) and, if work has been completed for the day, the 
calorimeter lamp. 



4.2.15 Place sample and reagent lines in detergent solution and run for 
15 minutes. 

4.2.16 Remove sample and reagent lines from detergent solution, place 
in distilled water and rinse for 15 minutes. 

4.2.17 

4.2.18 

4.2.19 

Stop pump by raising the roller assembly. 

Release tension of pump tubes on manifold. 

4.2.20 

Cap all reagent bottles and return to shelf. Remove all samples 
from sampler. Clean up any spillage. 

Prepare standard curve from recorded readings of standards and 
calculate P in samples. 

4.3 

4.3.1 

4.3.2 

4.3.3 

Determination of P by conventional calorimetry. 

Transfer 2.0 mL of sample to a calorimeter tube. 

Add 5 mL of 0.8M H3B03. 

Add 2.0 mL of the ammonium molybdate solution and mix the 
contents well. 

4.3.4 

4.3.5 

Add 1.0 mL of the fresh dilute stannous chloride solution, and 
mix the solution again. 

After 5 or 6 minutes and before 20 minutes, measure the color at 
660 mu on a calorimeter. 

5. Calculations 

5.1 pg/g P in soil = 10 x ug/mL in extract. 

6. Precision 

6.1 Insufficient data available. 

7. Reference 

7.1 Olsen, S.R. and Dean, L.A. 1965. Phosphorus In Agronomy No. 9. 
Methods of Soil Analysis, Part 2, Black, C.a.ed., pp. 1035-1049. 

18/4 



SAMPLER II 

Sampling rate: 20ihr 

Detection range: O-l 0 FgimL 
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Fig. 2 Flow diagram for the auromated analysis of phorphorus on 0.03N NH4F + 0.025N HCI (Bray) soil extracts. 
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