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Fig. 1 Diagram showing the procedure for coating NHHCO, pills from powdered NH,HCO,
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Table 1 Rate release of three coated NH,HCO, pills controlled by paraffin-pitch seals

HER(%)* 30°cKm 48 N B E (%)
#h Ly Sealing material £E/ N (%) Rate of release 9% in 48hor
Release grade % Total N at 30°C in water
P B
Coated NH,HCO, pill 0 12.6 69--71
(rapid grade)
o K Sk
Coated NH,HCO, pill 3 12.1 30--38
(medium grade)
LIt E ¢ 5
Coated NH,HCO;, pill 5 11.5 14—19
(slow grade)

* HEBR%ENANSEN SRS ENKIBRENERE S H,
% Weight percentage of sealing materials in NH,HCO;, pill.
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Fig. 2 Rate liberation of N from coated NH,HCO, pills of different weight of sealing
materials under field condition
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Table 2 Ficld treatments for wheat and corn plants
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.ERAR, 19785 6 A 13 BEBERARAET ERIAR, AIEN/NE, 1978 4
9 A 18 HIKER, 2 EH WX 97 Ko ABRAENZK 2, VX HHET, 6 REH,/MXEHR
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Table 3 Effect of coated NH,HCO; pills on the yield of wheat and corn (grains, jin/mu)
JNE* Wheat 1977-1978 if FEX*: Corn 1978 4
g i;!;\crea:: Bi& R iig crem’:.
& = (FF /8 & = Grlan|__ "
Treatment Yield [y Straw Treatment Yield [Ey.
i i - i -
Gin/mu) jin/mu % Grain (in/mu) jin/mu %
b I o R
Check, no N 744 - - 1.30 Check, no N 606 - -
En BREEM B
NH,HCO, 850 - 100 1.53 NH,HCO; powder 676 — 100
powder top dressing
32341 W B ER B AL 2 5
NH,HCO, pill 888 38 104.4 - 1.50 NH,HCO; powder 704 28 104
base dressing
HeE Bk gk B £ B AE
Coated NH,HCO, pill 870 20 102.3] 1.47 NHHCO; pill 722 46 107
(rapid grade)
o 3K 23 L1368 405
Coated NH,HCO, pill 888 38 104.4 1.30 | Coated NH/HCO,; pill 724 48 107
(medium grade) (slow grade)
B K R B
Coated NHHCO, pill 874 24 102.8] 1.30 —_ — - —
(slow grade)

B: * L. S. Dy =73.6 /1%,
*, L. $.D,q = 50.2 /£ /61,
*, fr /e =jin/mu,

ljin = 0.5kg,

L. S. Dy =102 /&,
L. S. D,y = 68.4 /8,
Imu = 0.0667 hectare,

%4 EEWMEENRE. TRETRAHWMBNR

Table 4 Rate release ot N trom coated NHHCO, pills in the growing period of wheat and corn

g REAHREEE(E/A,%)
ﬁﬁ%ﬁ%iﬁg Gﬁiﬁigfﬁd Sampling date and rate release 9%
and fertilization NHHCO, pills 29/10 30/11 13/12 15/3 3/5 1/6
o 71.4 - 85.6 | 92.0 | 94.0 | 6.0
Rapid
I =
Wheat Medhm" 24.5 — 49,7 | 78.0 | 84.0 | 9%0.0
1977410 A 13 8 ‘
: Slow 41 | 17.5 | 30.8 | 64.0 | 71.0 | 74.0
A 24/6 s/7 | w67 | 3177 8/8 | 31/8
Corn Slow
1978 712 6 ;] 18 H 43.0 | 8.3 | 60.9 | 66.3 | 71.0 | 75.6
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Table 8 Increments of yield per jin N contributed from NHHCO, fertilization (grains)
& N ZH~Rk
= m rEMED | -k
r & = G/ |BECTIED] NG /E) e i N
Crop Treatment Yield (i'_:c;“::) N(consumed)
.. n/m -
(in/mu) (jin/mu) F jin % ~
b L]
Check, no N 744 — — — —
wEnE
NH,HCO, powder 850 106 10 10.6 100
BRENIE |
NH,HCO, pills 888 144 10 14.4 135.8
S Bl KB
eat Coated NH,HCO; pill 870 126 4.6 13.1 123.6
(rapid grade)
i R
Coated NH,HCO; pill 888 144 2.0 16.0 150.9
(medium grade)
LRSS T
Coated NH,HCO; pill 874 136 7.4 18.9 178.3
(slow grade) :
xt ]
Check, no N 606 - -
Bk By B2
NH,HCO,; powder 676 70 12 5.8 100
top dressing 4
- Bk IR 1 )
NHHCO,; powder 704 98 12 ' 8.2 141.3
Corn s
base dressing
BRERLAE
NHHCO; pill 722 116 12 9.7 167.2
55 I et o
Coated NH,HCO, pill 724 118 7.6 15.5 267.2
(slow grade)

FBePEALK LRI EY T TR KRR R, KRR k26 B AR Ha b B i R 43 B K
BRI 14.8% . BR, KEBMBEBIHE RN ERA —ENEE=ET, -‘

D chENEREALKIRHEY MR T REBE, 1976: KEBE T ROIN>~RE,
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Fig. 1 A mat of root coating on the coated Fig. 2 A mat of root coating on the coated
NH,HCO, pills during the elongation stage ot NH,HCO; pills at harvest 1978, Nanjing

wheat 1978, Shanxi
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STUDIES ON COATED AMMONIUM BICARBONATE PILLS
AS A SLOW-RELEASE FERTILIZER '

Cao Zhi-hong, Sun Xiu-ting, Jiang Pei-xian, Li A-rong
and Li Ching-kwei

(Nanjing Instituse of Sosl Science, Academia Sinsca)

Summary

Ammonium bicarbonate is a low grade nitrogen fertilizer. It is easily volatile and of poor
physical properties. However, at present, a large number of small nitrogen factories are sull
operating to produce this fertilizer for local usage in China.

Recently, deep drill of NHHCO, pills bellow soil surface has been found much more
effective to crop growth than top dress of NH,HCO; powder. The pills weigh about lgm,
are pressed out by a double-roll prilling machine.

Present investigation deals with the coating technique of NHHCO; pills for preparing a
slow-release fertilizer and the factors affecting the release rate of N from coated pills. The
efficiency of this controlled nitrogen fertilizer has also been studied.

Fused Ca-Mg-phosphate, a commonly used phosphatic fertilizer in China, has suggested as
the main component of the coating materials. The coating procedure is as following: Rotate
the NHHCO; pills in a rotating pan. Diluted phosphoric acid is sprayed in situ and mean-
time powdered Ca-Mg-phosphate is added. A molten mixture of wax and asphalt is used as
sealing agent, and finally at the ending of rotation a small amount of powdered Ca-Mg-phos-
phate is introduced as a conditioner.

The coated pills weigh 1.1—1.2 gm. They are composed of about 73% NH,HCO,, 3%
moisture, 4% calcined dolomite and 20% coating shell. As expressed in the terms of plant
nutrients, they contain 11—12% N, 3% total P,O; in which more than 84G% is in available
form, and with certain amount of available Ca, Mg and Siliceous acid. The components of the
coating shell, as identified by X-ray diffraction are mainly calcium carbonate, NH,-Mg-phosphate
(NHMgPO,-6H,0) and ammonium phosphate.

The factors affecting the release rate of N from coated NH,HCO, pills have been studied
both in the field and in the laboratory. Regulation of N-release trom the coated NH,HCO,
pills can be done by varying the quantity of the sealing materials. A heavier coating reduces
the rate of N-release from the coated pills. Three grades of the rate of N-release have been
established, i.c., 69—71%, 30—38%, 14—19%, in the first 48 hrs. at 30°C in water.

Temperature seems to be an important factor affecting the rate of release of a given
eoated pill. An increase of each 109C increases the rate of release more than double. The
release rate is independant of soil pH. Soil moisture content within the limit of field capacity
shows no effect but under flooded condition the rate of release drops markedly.

Fertilizer experiments on the response of corn and wheat plants to slow-release NH,HCO,
pills were laid on a silt clay leam, pH 8.8, containing 13.3% CaCO;, in the loessal plateau
of Shaanxi province, northwestern China. Nitrogen fertilizers including powdered NH,HCO,,
pilled NHLHCO, and slow-release NH,HCO; pills were applied at a rate of 75kg N per
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hectare. Markedly increases of the yields of corn and wheat grains were obtained in all plots
recieved nitrogen fertilizers (P << 1% ) in comparison with plots without nitrogen treatment,
But no significant difference (P >>5%) on the yicld values could be observed between any
forms of the NH,HCO; fertilizers. The mean values of yield in 1977—1978 were as follows:
For corn (grains kg per hectare) 1978, no nitrogen 4545; NHHCO; powder 3-splits top
dressing 5070; deep drill of NHLHCO; pills 5415; deep drill of slow-release NHHCO, 5422.
For wheat (grains kg per hectare) 1977—1978, no nitrogen 5610; NHHCO, powder
2-splits top dressing 6375; deep drill of NHHCO, pills 6660; deep drill of slow-release
NHHCO, 6583.

Field observation revealed two facts worthwhile to notice. First, we have found that,
after the harvestation of the corn, most of the coated NH,HCO, pills still retained about 1/4
of I"H,HCO, within the coating shell, consumption of the N-nutrient during the experimental
period was arround 75%. Similar phenomena occured on the wheat field. Second, a mat of
net-work formed by the root hairs of the wheat was coated on the surface of the coating shell.
We believe that slow-release NHMHCO; pills may have residual value of N-nutrient to
succeeding crop. The effect of the root-hair mat surrounding the pill surface of slow-release
fertilizer remains to further study.
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Fig. 1 Coating materials of a coated NH,HCO; pill penetrated into the fissure at the surface of
NH,HCO, pill (1) Coating m=mbrane (2) NH,HCO; pill (Transparent light X20)
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Fig. 2 Microstructure of the coating materials
(1) Micropores (2) Carbonat: materials (3) Periclasite (Transparent light X 160)
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Fig. 3 Microstructure of the coating materials

(1) Membrane surface (2) The dark areas indecate micropores and periclasite
(Crossed polarizers X160)



