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Controlled Release Fertilizer
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ABSTRACT

Controlled-release fertilizers are developed to prevent wasteful use of fertilizers as well as to
supply proper amounts of fertilizer ingredients to crops. In this paper, necessity and techniques
of controlled-release fertilizers are discussed, a few commercial products are introduced, and
their economic aspects are considered. Several areas of future investigations are also indicated.
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Fig. 1. A Schematic Diagram to represent Neces-
sity of Controlled-release Fertilizer
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Table 1. Controlled-Release Fertilizers by Chemical Modification

Name i Raw Materials i N(&En%e)nt J‘ I;/{elt({%g) Wa(gerr/lso%lglali)lity 1 Ref
Ureaform 1 Urea, Formaldehyde ‘ 23-41 ! 111-230 , sol.-insol. ‘ 17
CDU | Urea, Crotonaldehyde | 35 | 260 | 0.06 Y
IBDU | Urea, Isobutyraldehyde | 32 | 205 | 01001 | 17
Triazine | Urea, Ammonia | szer | 360 | 0.008-0.27 | 21
Oxamide ] Urea, Hydrogen-Cyanide ’ 32 [ 417 | 0.04 I 26
Guanyl-urea i Urea, Calcium-cyanamide ’ 55 { 105 = — ! 27
Dicyan-diamide | Urea, Calcium-carbide 67 | 210 | 2.3 | s
Glycol-uril g Urea, Glyoxal ‘[ 39.4 [ 300 — l 29
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Table 2. Comparison of SCU and Urea for Paddy

Rice*
Ck .

0% ® d Y
43
(kg/10 a) Urea | SCU | Urea | SCU
FANEdTE 495 591
& 3| 688 |-722 3
3 2| 654 | 698
T 3 | 530 | 569
A 2] 506 | 518 294 | 312
A J | 432 | 503
A 3+ | 399 | 426
7 2| a6 | 563 417 | 513
% | 512 | 549 | 363 | 354
B & & #| 5 | 580 | 392 | 443
+ % A 4] 100 | 1008] 100 | 1130

* 21y FEAETA 19731 A A
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Table 3. Production Cost of SCU(32-0-0-265)*

Plant investment, $ million 3.09

Working capital, $ million 0.80

$ million 3.89
$ /MT product

‘Total investment,

Production Costs
Raw Materials

Sulfur at $48/MT 12.50
Sealant Mix at $375/MT 7.50
Conditioner at $75/MT 1.90
Urea at $170/MT 118.15
Subtotal 140. 05
Operating Costs 9.45
Capital Charges 6.50
Production Cost, $ /MT product 156. 00
Return on Investment, 20% pretax 11.80
In-plant Price

$ /MT of product 167.80
$/MT of N 524. 00

* Year : 1978, Ref. 40
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Table 4. Economics of SCU Production*

A | 1 = 42)[e1 ] (4141) B/C Ratio
o T 4 ~5.98
FAAA|l 2 —12.54
FA7%| 10
2y
0.5% —6.75 6.76 | 0.77
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