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Utilization of Fly Ash as a Source of Mineral Fertilizers

IV. Development of Slowly Released K Fertilizer
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SUMMARY

The slowly released potassium fertilizer was developed by mixing fly ash with KOH, anthracite coal powder,
KCl, K,CO; and Mg(OH), as the substances for accelerating calcination.

Measuring proper ratios of raw materials, we found that the anthracite coal powder was 12 percent and
Mg(OH), was two to three percent. The optimal calcination temperature and time were proved to be 850C
and 30 minutes, respectively, however, the trial product with lower temperature and shorter time in calcination
had low quality. The K solubility of the product was very low compared to that of the KCI fertilizer.
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Fig. 1. Schematic representation of manufacturing process of trial product.
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Fig. 2. X-ray diffractogram of trial product manufactured at 850C
and 30 min.
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Table 4. Chemical composition of trial products (%)

Water

2% citric acid soluble 1/2N-HCI soluble
soluble
K0 KO Si0, Mg0 K,0 Si0, MgO
Al 630 2327 1637 168 2354 2196 164
product I
Trial 671 2190 1319 171 2300 1656 174
product II
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Table 5. Dissolution of products as affected by amounts of anthra-
cite coal (%)
Water 2% citric 2% citric 1/2N-HCl
Anthr- acid acid ammon- Total
soluble soluble
acite soluble ium soluble
K,0 K,0 Si0, K,0 SiO,

4 8.7 20.3 12.6 207 151 222 384

8 6.6 18.7 11.8 210 160 214 387

12 6.7 19.9 10.6 203 163 220 382

15 6.2 19.9 10.3 199 148 206 385
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Table 6. Dissolution of products as affected by amounts of magne-

sium hydroxide (%)
Water 2% citric 2% ditric )y gy
Mg soluble acid acid ammon- soluble Total
(OH), soluble ium soluble
K,0 K,0 SiO, K;O SiO,
2 7.53 21.8 123 221 157 225 368
3 6.73 19.9 10.6 203 161 220 382
4 7.08 18.1 10.3 206 145 245 379
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Table 7. Dissolution of products as affected by calcination tempe-

rature (%)
Water 27 citric 2% citric )y ey
Temp. soluble acid acid ammon- soluble Total
(c soluble ium soluble
K,0 KO0 SiO, K,O SiO,
700 94 18.7 135 20.7 106 225 393
750 8.0 18.0 123 20.7 117 228 381
800 6.4 18.7 115 199 11.7 222 388
850 6.1 18.1 8.0 199 120 234 386

* 30 min. calcination.
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Table 8. Dissolution of products as affected by calcination time

(%)
Water 2% citric 2% citric 1/2N-HC
Time acid acid ammon- Total
soluble soluble
(min.) soluble ium soluble
K,O KO Si0, K,O SiO,
15 75 18.7 11.2 199 108 236 36.6
30 6.1 18.1 8.0 199 120 234 386
45 5.7 175 7.7 199 13.0 232 394
60 5.6 18.1 9.8 20.7 132 231 406

* Calcination temp. : 850C.
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Table 9. Potassium dissolution rates of products in soil (%)

Days
Fert. —
3 6 13 20 30 40 70

KCl 4806 7226 7939 8113 8198 8278 83.30
Trial 005 102 150 202 287 420 593
product I
Trl 387 856 1067 1209 1304 14.10 1577
product II
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Fig. 3. Yields of polished rice.
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