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Abstract :[Objective] The study was done to provide a theoretical basis for correct assessment of con-
trolled release fertilizer (CRF) which released mechanism and to reduce the cost of CRFs. [Method] This
paper studied the effects of granular diameter (D, =2.5—3 mm, D, =4 —5 mm), the coating thickness
(CTh,=50 g/m*,CTh,=70 g/m*)and leaching patterns (Dry-wetting alternation, Normal intermittent)on
the nitrogen release rate of CRFs by soil column leaching experiment. [Result] Granular diameter had little
effect on the nitrogen accumulative release rate under the normal intermittent leaching patterns. Coating
thickness had influence on the nitrogen accumulative release rate and the release rate of CTh, ( 50 g/m?)
was significantly higher than that of CTh,( 70 g/m*) during 5—54 d for the same diameter fertilizer. The

release rate of the former was 1. 25 folds higher than that of latter in average. Leaching patterns had influ-
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ence on the nitrogen accumulative release rate. The release rate of the normal intermittent leaching under

constant soil moisture was significantly higher than that of the dry-wetting alternation leaching system.

The leaching rate of the former was 1. 26 folds higher than that of the latter in average. [Conclusion] When

granular diameter had no clear effect on CRFs, big granular diameter may replace small granular diameter

to manufacture controlled release fertilizer of the same thickness. This can achieve similar fertilizer efficien-

cy,and reduce production costs of CRFs.
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Fig. 2 Effect of granular diameter on the nitrogen release rate of CRFs
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Fig. 3 Effect of coating thickness on the nitrogen release rate of CRFs

2.3 WEMANEBBLERREREQLN

4 R SR 4~ 5 mm, 5
CTh, =50 /v 1F 4 BLIF B A SR T 005 45
e 6 ML 3 R M 2600 25 L A
LI O S0 28 SRR O 15 TS P
A B A T B X 5 098 3 BB B

TG R W) 5 7F HL AR A28 1A 5 JRE 3 2% 10 1 R ] B Uk
AL BRI A R BRRHCRE I R T TR
WhyA AL B, 4k 42 D, K 2.5~ 3 mm, f {5 B
CTh, =70 g/m" B, 75 B E) B B AT B 5% 54
d G RE B AR R BUR R 2 T 10 28 2 kv 15 =X
M1, 2545 s A IR RS CThy =50 g/m® , 8 HR ] &k



W RLR B3R 54 d 5 PR IE S0 R RBURR IR
AT im s Xn 1. 06 . Hkife D, N
4~5 mm @ EEE CTh, =70 g/m® W, 75 AL 8]
BRI BT B 95 54 d G BERIEN AR B2 E
JRCAR R TR A R R BN 1. 66 A 2 AL R R
CThy=50 g/m* W+ 75 B [a] B i 462 3R 15 97 54
d J& RS 20 3R R BRI 3R I 5 B i 7 A K

D =2.5~3 mm

Qg 100
¥S 80
g8
Bt
K83
M 5 g 40
e 22 .
o 25 20 CTh=50 g/m"
2 O 1 Il Il Il 1 I}
0 10 20 30 40 50 60
B [)/d
Time
- 2 100 D =2.5~3 mm
23
= 80
REe
g s 60
K&
B s s 40
e §°E 20 CTh,=70 g/m’
®E
“ 0

0 10 20 30 40 50 60
Bt =/

Time

(9 1. 01 A% . X 3R W I i 8 XX IR CThe 19
R T RRIERE CTh, .

R ES R AW A O PR IE 1 SR R
T T A R R L L Ta) B o A X P IR R
RBUB TR AT 18 3B v B2 50 i v A O

I J5E JBE R 114 4 R I U 2R 3R B URE LR A 52 ) R T B
JEBE /N PR AE

100 D,=4~5 mm

80
60
40

release rate

20 CTh,=50 g/m’

BEBRBERE %
Nitrogen accumulative

O Il Il L Il 1 J
0 10 20 30 40 50 60
B [a)/d
Time
\eg 100 D,=4~5mm
=
@r‘—é 80
[}
R
Ke3
MSS 40
e 5 CTh=70 g/m’
K2

0 10 20 30 40 50 60
B [E)/d

Time

Bl 4 it O 5 R A R R B o 1 5 )
— o TR SCHRURE O B 0K

Fig. 4 Effect of leaching patterns on the nitrogen release rate of CRFs

— A —. Dry-wetting alternation; —[]—. Normal intermittent

3T B

A SCHRHZTE > 2R FH A A R0 325 VA 4 B AIE 7 20
T R A o R X T 7 2K R Rk B R R
R H S RN o SR L AR 4 LAE A BF 7 25 21 7T 240
FIAI B R A AR b i, LA R 5 S BR v DAY
AR AT o P K A T AN T 1 T 58 35 i v 2
o T AR A A R R A K S AR
Fr—20, 5% U IR) B 3 35 A B R T 58 B i
LR RSP s O . A BEFTE R R UL
A58 3O 150 N 500 2R SR BRI A 52 W) R i1 7 R
JEBE BRI 2 AE T - i A O P B IR R R R BB
TR A WY SR L LR 1) B I B ST Y 4 R
AR RBBHCRAR T FRAE a0, X I7E
B2 o A0 5 288 I 1) 552 B B I 2 K T S B
WAL B 2R . I A R R R IE
JIE S AT A A ) o 0 R B R ) 2 B IE 5 1z 2% 1
FX— A

AW S T O ORI R0 55 JBE AR ] Y 2% F
R X RIS R R R BB R WA BN B/ RE
Tt BENE B0 R R RBUVRE R 5 ORI A P R FIE JC A
ZESt o BOAb /RS R R AL B9 LE T BR R T R ORI AR Y
PRI o 7 0 JEJE B A ) 1) 26 15T o B L B B /N R AR
P JE L B A A PR R T RORLAR I RIS . K
FE A 7= 2B o AR T FE AL BB R D 1) KR A2 458
FEREAC R /IR AR P2 B AL & B AN 52 i B R 1 SO 4
T LR R AR T ORI A A A

BT FEH o AR RLAR R AR SO R 2% 1R A R
JEE B X P BRI R R RBURE R A R LA IR
CThy =50 g/m* B BIE AR RIBHRY] B KT
FHRIEE CTh, =70 g/m* BIFEREAL ., o 5 0K
VR g g R e A BT R A W R
R A2 I A 2 A R P R R R BB
€ F 20PN Rl B A LTR:/ 1) Rea% 1= WA 1< D i e TR Y S
SR 5 A B VR 38 e 5 i 47 8 I 5% R I P ) 2



4 4 ®

ABE TR RS AR IR L 3 AR
X P R ML R R CRR L A R L A5 LA 458

(1) kLA 0 42 FEIE 20 3R 3R BURE TR 3R B2 Wi 5/
s T SR FH RO A A AR /D A A Al 3 A ] J
JEEF) P RIS  BOE T L2k ) R LA T 20 SR e IR 4
JE PR 2B 7 FRAR

(2) 5 J52 32 o 2 R IE R R R VR R AT 52 )
LA 0 52 1 9 A8 X BB S e s el R 38 X
R IE AR R BB HCR BRI

MBI R AR B RBCRA
SR L A 158 T O A 4 R I A R e R T i
&N PR AL

[ 5% 30k ]

[1] SRR KRHEPREGHR SxHE [T]. L85 HE, 2000,
9(1):1-6.
Zhu Z L. Loss of fertilizer N from plants-soil system and the
strategies and techniques for its reduction [J]. Soil and Envi-
ronmental Sciences,2000,9(1) ;1-6. (in Chinese )

(2] /MR BESESC P BN 5 -4 1 N 0 42 g I bR R 26 [, M
Y 525 I3 . 1998, 4(3) 1 219-223.
Fan X L, Liao Z W. Increasing fertilizer use efficiency by means
of controlled release fertilizer (CRF) production according to
theory and techniques of balanced fertilization [ J]. Plant Nutri-
tion and Fertilizer Science,1998,4(3):219-223. (in Chinese )

[3] 3k REMAE TS BBRAGREM 5T Bk 5 ik e
[J7. AR A T MK . 2001, 28(5) : 27-30.
Zhang M,Shi Y X, Yang S X, et al. Status quo of study of con-
trolled-release and slow-release fertilizers and progress made in
this respect [J]. Journal of The Chemical fertilizer Industry,
2001,28 (5):27-30. (in Chinese)

(4] HHS bR AR B 55 30, 55, BLIRBR 38 109 3% 43 B8 JURRAE S 3L
B L1 7k 452440 . 2006, 20(6) - 128-132.
Tian J L,Zhu H T,Liao Z W, et al. Nutrient release character-
istic of coated urea and its efficiency on rice [ J]. Journal of Soil
and Water Conservation,2006,20(6) :128-132. (in Chinese)

[5] SR Z, REAR RAIA, 55 R A WAL IR R 8l ) % R AE
B 540 B8 2 0 E i 6 & LT o B gk B 4%, 2003, 36
(10): 1177-1183.
Zhang H J,Wu Z J.Chen L J,et al. Release kinetics of polymer
coated urea and its relationship with the penetrability of coat-
ing layer [J]. Scientia Agricultura Sinica, 2003, 36 (10):1177-
1183. (in Chinese)

[6] Z=orsL Bk, ik AR 55, BB IE /Y 3 T 20 B A JBE 1 45 4
FRAE [J]. BEAL 5 2 AL . 2005, 20(5) :47-48.

[8]

[9]

[10]

[11]

[12]

[13]

[14]

Li F M, Fan X L, Zhang Q, et al. Manufacture technology of
controlled release fertilizers(CRFs)and its structural character-
istics of coating [J]. Phosphate & Compound Fertilizer, 2005,
20(5):47-48. (in Chinese)
BEANARGE T A R R AR R 5 R E 0 R R IR R
P LI AR08 57 5 MR 4, 2005, 11(3) - 327-333.
Fan X L, Wang H, Yu J G. Effect of granule size and coating
thickness on nitrogen release characteristics of controlled re-
lease fertilizers (CRFs) [J]. Plant Nutrition and Fertilizer Sci-
ence,2005,11(3):327-333. (in Chinese)
T /IR 0 R BURE IIE Ak F 2 T ARV PR S I R T 4 R
BB e il A 0. BEAE S5 A HE . 2006, 21(1) :67-68.
Dai J J.Fan X L. Yu J G. Application of rapid determination
method for specific surface area of granulated fertilizer in study
on controlled release fertilizer [ J]. Phosphate & Compound
Fertilizer,2006,21(1) :67-68. (in Chinese)
Harali M M.Eltaib S M, Ahmad M B, et al. Evaluation of con-
trolled-release compound fertilizers in soil [ J]. Commun Soil
Science Plant Analecta,2002,33(7/8):1139-1156.
Huett D O, Gogel D J. Longevities and nitrogen, phosphorus
and potassium release patterns of polymer-coated controlled-
release fertilizers at 30 ‘C and 40 C [J]. Commun Soil Science
Plant Analecta,2000,31(7/8):959-973.
TR RGP B B R R e H A O R T R TE AR S
BERCRHPE R R (], A9 8 57 5 LR 4k . 2003,9(2) 1 170-
173.
Zhang Y F,Cao Y P,Chen K. The effect of coated materials
and its structure on the release properties of controlled release
fertilizers [ ] ]. Plant Nutrition and Fertilizer Science, 2003,
9(2):170-173. (in Chinese)
A8 ST DRI L Wi K 3% 5 45 T) BB V8 T30 508 41 T /UIE 1
FAT RO V] AT IR 5 MR 254, 2001.7(2) :153-158.
Xiong Y S, Chen M L, Yu Y X, et al. The fate of nitrogen
forms of nitrogen fertilizers under alternate leaching and dr-
ying conditions [ J]. Plant Nutrition and Fertilizer Science,
2001,7(2):153-158. (in Chinese)
PREVER ol — . 1 T80 55, A B SR 0 60 1 4 0 B R0
PERIE 5RO [T A8 5 IR 24, 2002, 8(1) : 44-
47,
Chen J H,Cao Y P,Xu H,et al. Appraisal of nitrogen relea-
sing characteristics of organic polymer coating controlled-re-
lease fertilizer [ J]. Plant Nutrition and Fertilizer Science,
2002,8(1) :44-47. (in Chinese)
EOWE S BEINM R A SF R AR 0 RIS R X R N A R R
BORFPER 2 [T, K R AR R4 . 2007, 21(5) :86-89.
Wang H,Fan X L,Du J J, et al. Effect of granular diameter
and coating thickness on characteristics of nitrogen release of
controlled release fertilize [ J]. Journal of Soil and Water Con-

servation,2007,21(5) :86-89. (in Chinese)



