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Abstract 

Weappliedthe microwavewatercontentmeasurementmethod 

toinvestigatethemoisture levelindiammonium phosphate. Themeasuredvaluesof 

moisture werethencomparedwiththose obtained by drying technique. 

Theresultsofourexperimentsprovedthepossibilityofwater content measurement in 

diammonium phosphate in the operational range of moisture and temperature. 
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Introduction 

Diammonium phosphate (diammonium hydrogen 

phosphate,chemicalformula(NH4)2HPO4) isutilizedasfertilizerinagricultureand asa 

fireproofmaterial.Themeasurementofitsmoistureisimportantforthe material’s quality 

controland for its proper storage.  

 

Objective 

Themaingoalofthisworkwastotestthepossibilityofwater content 

measurementforsolid (granular) diammonium phosphateby microwave resonator 

technique,in the operational range of moisture and temperature. 

 

Description ofmaterialandsample preparation 

Thestudieddiammoniumphosphatewassupplied in the form of grains (2–5 mm — 

≥ 95%, less than 6 mm — 100%).The material is 

nonhygroscopic.Whenheatedover70 °С, ittendstoloseammoniaandto transform into 
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monoammonium phosphate (also known as ammonium dihydrogen phosphate, 

NH4H2PO4). 

Wewettedtheequilibrium-moisturematerialby 3 percentandputit into refrigerator for 

48 hours to redistribute the moistureuniformly. 

In our experiment,we were graduallydryingthesampleofinitiallywettedmaterialat60 

°С— by0.3–0.5 %foreach measurement.  

 

Methodandinstrumentation 

We measured water content level in diammoniumphosphatewith theresonator-

typelaboratorymoisturemeterMR101-2.At each step,afterdryingandcooling to required 

temperature,we put the sampleinto the measuring cavity of resonator and 

thendetermined Q-factorandfrequencyofthe 

resonatormode.Themeasuredparameterswereconvertedwith a special algorithm into 

the density-independentinvariant.The measurementswere carried out at the sample 

temperatures of 24and 50 °С. 

 

Results 

The results of the research are demonstrated in Figures 1 and 2. InFigure 1, 

onecanseetherelationbetweenthecomputedinvariantM* and moisture W. In Figure 2, 

the values of actual moisture obtained by the drying method are compared with the 

moisture indicated by the laboratory device.   

 

Figure 1. Relationbetweencomputedinvariant and moisture at 24 °С 
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Figure2. Moisturevalues obtained bydryingmethodagainstthemoisture 

indicated by the instrument: (а)atthetemperatureof 24 °С, (b) at 50 °С, (c) at 50 

°Сafterapplying the correctionfortemperature 

 

Conclusion 

Asitcomesfromourstudy, theresonatormicrowavetechniqueatfrequency 

2.5 GHzisabletoprovidethe measurementof water content in granular diammonium 

phosphate intherangeof 0.5–3% withaccuracyatleast 0.2 %.  

However, itisnecessarytotakeintoaccountthattheexperimentswereconducted over 

the single material, so that variations in materialcomposition can affect the accuracy 

of measurement underactualindustrialconditions.  

 

 

 

 

 


