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Table II. Raw Materials Used Granulated NPKs

Comopsition
Grade code Raw materlals

10-20-20 GM-1 sulphuric acid

ammonia/ammonium
nitrate solution

ammonium sulphate
phosphoric acid
monoammonium phosphate
potassium chloride
sand

10-10-10 GM-1 sulphuric acid
anhydrous ammonia
ammonium sulphate
phosphoric acid
monoammonium phosphate
potassium phosphate
sand

8§-32-16 GM-3 sulphuric acid
anhydrous ammonia
phosphoric acid
potassium chlpride
sand

6-24-24 GM-4 sulphuric acid
anhydrous ammonia
phosphoric acid
potassium chlorid
sand
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Table IV
CRH Values of Mixtures of Urea, DAP and KCl

Sample rato CRH of samples at 30°C
(Urea:DAP:KC)) Mixture A* Mixture B*
(/r=wt) (*/s relative humidity)

100-0-0 70-75 70-75
0-100-0 60-70 70-75
0-0-100 50-60 70-80
0-80-20 55-65 65-70
0-60-40 55-65 65-70
0-40-60 55-65 65-70
0-20-80 55-65 60-70
2-49-49 55-65 55-65
5-47.5-47.5 50-60 50-60
10-45-45 50-55 50-55
15-42.5-42.5 45-55 45-55
20-80-0 55-60 55-60
20-60-20 45-55 45-55
20-40-40 45-55 45-50
20-20-60 45-50 45-50
20-0-80 45-50 45-50
33.3-33.3-33.3¢ 45-50 45-50
40-60-0 55-60 55-60
40-40-20 45-50 45-50
40-20-40 45-50 45-50
40-0-60 45-50 50-55
60-40-0 50-60 55-60
60-20-20 45-50 45-50
60-0-40 45-55 45-55
80-20-0 55-60 50-60
80-0-20 45-55 45-55

‘Raw material - urea (0.3% HCHO), DAP (1.7% of total N as urea nitrogen), and KC!
(“low CRH").

*Raw material - urea (0.3% HCHO), DAP (no urea niurogen) and KCI (**high CRH")
‘Midpoint sample - 5 replicates were analyzed.

Table V
Composition of Raw Materials Used in Cridcal Relative Humidity Evaluations
Potassium Potassium

DAP DAP chloride chioride
Analysis® Urea (*low CRH") (*‘hugh CRH"") (*low CRH™) (**hsgh CRH™)
(/e-wr)
Total rutrogen 46.0 17.3 18.1 -
Urea nitrogen - 0.3 0.0 - -
r,0, - 449 464 - -
K 0 - - - 611 61.2
Magneslum - - - 03 03
Sodium - - - (R 14
Caicium - - - 002 002
Organic carbon® - - - 00 00
Total moisture 0.1 23 1.9 02 0.2

*Mcthods of Analysis, AOAC, 14th Edition (1984)
*NFDC-TVA Laboratory Manual, 1979, Tennessec Valley Authonty, Division of Chemical Development, Fundamental Research
Branch, Muscle Shoals, Alabama.
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Fig. 1: CRH of Urea-Based NPK Mixtures Fig. 2: Effect of Urea on the CRU ot Urea-Based NPK Mixtures
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Fig. 3: Effect of Temperature on CRH of Selected Fertilizers
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Fig. 4: Effect of Fertilizer CRH and Exit Air on Dryer Capacity

diammonium phosphate (18-46-0)
56% CRH @ 79°C

500

e

450+

400+

nitrophosphate NPK (12-12-17-2 MgQO)
35% CRH @ 79°C

urea ammonium phosphate NPK (17-17-17)

dryer throughput capacity, th (outlet conditions)

27% CRH @ 79°C
1504
100 T T T 2
10 24 29 32 35
50 70 73 80 85
ambient air
temperature, °C
RH, %

Dryer operating parameters
Dryer size - 3.66 m diameter, 27.43 m long
Dryer superficial air velocity - 2.6 m/s at outlet cpnditions (all grades)

Fertilizer moisture, % Inlet Qutlet
CAP 3.5 1.2
NPK 12-12-17-2 MgO 2.5 0.7
NPK 17-17-17 2.5 0.7

Dryer exit air temperature - 82°C ) all grades)
Fertilizer temperature - 79°C inlet and outlet (all grades)’
RH of dryer exit air - DAP: 46%, 12-12-17-2 MgO: 25%
17-17-17:17%
Fertilizer CRH minus RH of dryer exit air - 10 percentage points
(all grades)
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