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Industrialized Application
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Abstract: Inorganic coated controlled release compoundfertilizer (ICCRCF) is a kind of fertilizer using granular
nitrogen fertilizers (such as urea, ammonium nitrate) as the core, and using citric-soluble phosphate or solid
slow-release agents containing phytonutrients as coating layer. It can achieve the slow-release of nitrogen and
phosphorus. The release rate was controlled by adjusting the structure of various fertilizers and the chemical
composition. The chemical energy generated in the process can dry the water in the system, making
no-dry-section production. It is also a kind of functional compound fertilizer containing a variety of nutrients
such as phosphorus, calcium, magnesium, silicon, nitrogen, potassium. The nutrients content and release
performance of the fertilizer can be adjusted by changing the coating process and formulation, and the fertilizer
achieves multifunctions by adding the plant growth regulator, herbicides, insecticides and fungicides. The
experimental results of maize, rice and wheat indicated that CCRCF could improve the fertilizer utilization
efficiency. Compared with the traditional fertilization, the continuous nutrient supply period of this CCRCF can
be up 90 d-120 d, reducing fertilization rate by 20%-30% and without top-dressing. And the yield of crops still
keeps increasing. The product exhibits obvious economic benefits with the advantages of low-cost, moderately
controlled release, comprehensive nutrient and environmental-friendliness.
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Fig. 2 Nutrient release rate of ICCRCF

HA s IE A 280, I &K s 2 e
it de AN T PR, R AR R SR R
O3 ARV T S AEAE 1K Hh e 1 i, 75 e E D
HR 2R 53 D6 114 553 TR s e T WA, R PR 1.
13 ZHMERBEERSSERMNEER

ICCRCF 1 2 i B 2 B LR i, FE AR Fin ™
N RS R R S AR = S N U ES e
FERBAE T LA Ty .
13.1 Z4A#HmEHR  ICCRCF F 140 3 41 ok
YRR ) E SR 5T, 38 L el AR AN R AR T R Y 2
[i) 235 ) K 1) FH Dok 22 ) i) Ak 2 SR, 52 B AZ o0 L
NE Y 22 BT RE , B4R S G2 B BEAIE T 1 o7, o L
RN

CCRCF 7= fhrh , T N M AATATH LR AW,
77 i B I T R A B A ) A R B E SR TR
L ZENEARL Y = S A5 A s R R a8 3 s, 3 1ok
BUEL S NE L7 00 4540 43 il (6] I 55 A 2 b o At
JCE S 35 5 B AT A
132 ¥ —wyHaHaHln BHEYORZERIE
L, LA B o1 bR g LB | 7 ot e 22 B

ZHNERBERESEHIZRE
Technological process of ICCRCF

3 ANEBREZRESEM T REMRETEE

Fig. 3 Schematic diagram of structure and principle of

ICCRCF

i Pl Urea core; 2 Luxecote compound xMgOyCaO
zSi0, mNH; P,0s nK,0; 3 Slightly soluble nutrient* NPK
and Mg Fe Zn; 4 Trace soluble nutrient** 2MgOyCaO

2510,
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Tab. 1  Nutrient structure decomposition of ICCRCF
fir 5Ok 2oy Iy
location raw materials component decomposition
(NH,),CO 2NH; CO,-H,0
(AN 2MgNH.PO,-6H,0 2MgO 2NHs;, P,Os 13H.0
2FeNH,PO,-H,0 2FeO 2NH;, P,Os 3H,0
27nNH.PO, 27n0 2NH;, P,Os H.0
2MnNH,PO,-H,0 2MnO 2NH;, P,Os 3H,0
Iz 2MgKPO,-6H,0 2MgO P:0s,K,0 12H,0
2CaKPO,-H,0 2Cao P,0s, K,0 2H,0
Luxe complex xMgO-yCa0-z5i0, MNH;, P05, nK,0
MgO
MgO ) H.0
: Cco
sz MgCO, MgO ’
Ca,Mg, Si, Zn, Fe, Mn N, P, K C,H,O
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Tab. 2 Fertilizer efficiency comparison of type Il CCRCF and conventional fertilization on summer maize
HENE BHE SE i A s
basic fertilizer / (kg/ha)  topdressing / (kg/ha) total nutrient / (kg/ha) RMB / (yuan/ha)  yield / (kg/ha)

. urea 150 N 255

ALt AL urea 375 1251 5445
DAP 75 P,0s 34.5
N 102

ARl % R L 510 P05 40 1224 5970
K0 51

2009 4F & , B B Sk il AT RE A R A T A
A PR AR L L IX (bR 107 PR V) TR ORI
Jiti AL, 7 it A Sk > 4 i R it A 4k ) 80% , 3R L
R A A AR AK, 7 AR b B AR b M DX R K it R
KAt Ry 2= A B R B O R A IR, 7 AR L
i DX AR P 2 TR L

2012 4F- 3 ma o it A LA BR 2 R AR 1L 7748 W
BH T 27 B i 0 B AT T 2415 A EUE ROk 1Y
FEE T TV — Ui A A ) R, E A T RS 7 40 ke
(& B IRy 18.4 k) , TLHLF 77 & 13 500 kg/ha.
T 214 i A S 29187t A L) 20 kg MR — 4 MR 3L AR, 25
kg JR ZVEIBIE (5 EF%4) 24.3 kg) , F-3 7= 5 9 750
NN

2013 4F 3, 7R Jb 48 B oK b HE T 25 A e e

I FH A R A IR 7S 40 ke, 524
AR R 2] 5 i 1 38 8 42 5 2 B 60 kg~70 kg #H LL , 3
FENRE IR 5%~15%.
22 KBLEMEARRE

1999 4, rfv [E B 27 b j o L SR 53 i i i B
WE5E 5L AR VL IR SEBH R AT T /KR i NE 0L 56, 1456
SRt R R R A B B Y AT
BEA)FH R 43 51 L F R A 2 5 12.82% . 7.5% .
17.06% . 75 T AL % 73 F 5 2 5 B0t T 2/3 14 1%
TR E) T ALY, SR R R R

2007 4, H 1 SR VG IEAY 1A ICCRCF ATk
FEAE 7= U TS R TR, R 3Dk
VU 28 8 s AR AL 0 Bl
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Tab. 3 Field application of type II CCRCF on rice in Malaysia
it AE £ m( &) m( T4 AL —H) mCEALED) i
fertilization rate/ kg m(N) / kg m(P,0s5) / kg m(K:0) / kg yield / kg
urea 200
i FLt T 15-15-15 250 159.5 67.5 80.0 10 300
12-12-17 250
20-6-10 200
ToHAL AL A urea 100 98.0 24.0 37.0 10 450
12-12-17 100

IR PG AR P (R B 2 AR R B T
BRI R 20 1.2 A B0, 36 3 A 500805 J2 4 e b 1)
FHRE £ K 7= i 5 .

AL LLAE W R SR A i A AR R R BE )
52% , 7= AP Eb R R AE IS v

2015 4R , U B A o it A ARk AT B ) AR 3
JKFE P X BEAT 1T &L CCRCF fOHE ) 78 38 T4E , %1 28
Sh R N 24 3 KR SE B A T 20 kg — IR
PE 4 A WM A L ™ o O 2 b o R 2T A AT
(30 kg~40 kg & A A +10 kg~20 kg ZAE ¥ VB it )
H K5 78 ELRE RS B S T ICCRCF R by 36 IR 1 Jite

PR, B B A AE PO B T Y
23 IMNEEHMRABR
KNERRER EEAEY 22—, T HBA
W, ELBI )OI B, BT LN 22t S B A — 2 1Y
FEERTE , B AR T/ AL , UE W] AT 5 24
FEE, 2 et OIS A 3R 0 e
SRR PN 2 N R 2 N T SN
B4 2003 4 7R/ E BT iR R W], o pL ) 2
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Tab. 4 Effects of different nitrogen management methods on grain yield and economic benefit of Winter Wheat

JLSL] ANJit (R e AR 4 AT HEERE AR
process no N Con. N Opt. N CCRCF
FERL i (K E) / (kg/hm®) 3920 5078 5025 4928
R A / (yuan/hm?) 4076 5282 5226 5125
FAEFEA / (yuan/hm®) 0 890 213 322
B A AE A 38/ (yuan/hm®) 0 200 600 200
gl A / (yuan/hm?) 4076 4192 4414 4 603
RICFIHZE 1 % 19.1 72.6 61.1
x5 EHNBRVERSESEMZNENTZ BN HESHT
Tab.5 Analysis on yield, input and benefit of Winter Wheat with ICCRCF
i S ICCRCF:/\&L‘%[Z
project conventional fertilization 3 treatments of ICCRCK
40 kg + urea 5 kg 50 kg 60 kg
FEAE kg 630.0 673.1 688.4 683.3
N 16 14.2 16.6 19.0
P,0s Jifi 4 / kg 4.8 6.0 7.2
K,0 4.0 5.0 6.0
B A / yuan
150 138 170 202
4 4i / yuan 1236 13428 13445 1301.26
HNALS / yuan 106.8 108.5 65.26

MR A 667 m* Giit
3 ICCRCFHIT5RERHERI SR

3.1 AEFEEETEERHE

ICCRCF Az 7 2k 7 v 52 43 1) FHIE A Dt ek 22 ]
(A Ak 2 BB foff A A 0 IR R 3 T A K AS 5 1
MR ER, SC T E BRI DIRE , R B A Ak
I B R AR SEBET AR BT A e AR RS
T 2 T PR RN 280K, AR 35 0 L 35 kWhit,
A7 I R LR ARG ;
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M 17 kgee/t Fil 14 kgeelt, Ml ICCRCF (4 52 {54 Hy
4.5 kgee/t, {038 S IR NE R ARBEFERY 1/3, KR

JEERRAR T 25 7= 2o A v 1 BERE B T HE ik
3.2 ICCRCFMAFRULMTeERHER R

ICCRCF AT K 32 412 w2 AT 1) %6, [ 5
P R R HIE R A 3R I AL 5 R R AE st
AH He AT A 2 AR 20% , Bl 100 kg f13 58 #1455 A AR
M AEZ0AH 24 T 125 kg 85 38 52 TR IR A9 IS &L, o 55
JEUL, AR AR 1 B A RO FE R
AR, AT 250.25 %8 2 IR ALK

DL HLBC J7 20-10-10 (1) 43 22 I R HE A7 A
5£50.25(0.05 t N) Wi & IR AL, AL — 30, 4124
TATABEFE 0.073 thrMi, 17 0.22 ¢ CO.HFMK , 4
ok 3% [ 2015 14 %% 6 022 J7 mli AR R 19 109% LA
ICCRCF AR f 7T 5 29 REFE 110 J3 M b, 9 />
331 J5 i CO, HE ik, 7 6 v HE 19 &R 0 . s>
20% 19 A AT it P, 0K R R B 980 4% H T AR A 3 2K
17 135 A T 595 4.

Zi 1 BTk, ICCRCF ] K i B 41 v A kL A1)
el AR it FH i, A 7 R AR ARG, X MR BE A
B 19 T TR TR O A TR Ol 2% 1 S R AR AT 2R G K1Y
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