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1.1 BREBRENTIE

A NER R O RORL 2 KRR K 2 (2~4 mm) , LA
RRMARARNK (<0.025 mm) 1F QAR BN
WA /47, ARSVE B AR, RITFAIK T 24T
B AR AR ARE G I 60 HARETRfF 2], .5
JEW) R B RS 3 AR 20% 25%. 30%, filf3
3 PR 2 CRUyp. CRU,s. CRUsy, JH 10 H A 4
H ArHETTi 95 2.00~4.75 mm ¥k
1.2 OEEBRZEFSBEANENRE T
1.2.1 FB) @RI F s R ey x

FREUE S5 )k 2 CRU,9. CRU,5+ CRU5, 10.00 g CF
fi4 0.01 g % 3 43, JN 100 H M4, # T 250 mL
SR, N 200 mL ZE00K, INai® i, fE 25 ClEAE
PR ENRIE . BURERA N 1. 34 5. 7. 9. 114 144 21,
28, 35d. HUFERS, RS, N 250 mL A
A HES, HTAZNNE. K55 10 kR R
BN 200 mL ZE1R7K , It 2 35 e TN e AR 4k 25 i,
HA IR0 BB HIE E] 80%L I,
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1.2.2 RREUREEMT CRUn Bk Fagm 2

FREL CRU (LSRR R 25 10.00 g CREFIA 0.01 g) 9
By, TN 100 H e M, FE5 BN 2 200 mL
AR I DR, 0 5 )5 MR BT AN 13 1) e
FrpREE, 150 25, 35C#% 3 1, HAWDERF 1.2.1.
1.2.3 RF pHAEAT CRU, Foiiss th 49 %5 vh

FREL CRU, BZEFERE R 2 10.00 ¢ CRSHIE 0.01 g)
12 43, &J8ON 100 H ¥ e s, & T 250 mL Bk
W, N 200 mL [ pH {8 5. 7 8 ) KH,PO,-Na,HPO,
HIZE, LARZEIRK (pH A 7) » FEANCERE 3 4
HA, TR 25 CHERAM T E R, HAUPEE 1.2.1.
1.2.4 TR EKLst CRUy fosris B R 697

FUKIELE 10:10 20:1. 40:1 23 HIFREL CRU,, 1025
FEREJR % 20.00. 10.00. 5.00 g CKEHI4 0.01 g) % 3 14,
N 100 H e Em4Sh, & 250 mL ¥ERDEH, A
200 mL 7&K, 7E 25 CIRMRA h i &R, Hibh %
[ 1.2.1,

A BN EE AR

~ g vy (o) DIIFE R ()
PRG3R I3 ()= %%ﬁ@%@)xwmm

100 — #1255 H % (%)
5% H 2 (%)
BRAFEII IR Co)-HI s H % (%)
JCE R E-1

IR o3 5E AR BRI N [A] (d) =

ATV Hh 5 (%)= ()

2 HR55h

R E B EIER R RIT 5 BRRUEHE
DUEREZE 7K A (1 H 2R DA 22 /45 B IR e RE 1 1
Jiik, BRAERTR, KD, BRItk B
J Uz R o I H R RE NS e WL BRAS 58 B I R UR (1)
Ko, R IE AR R T SRR A SR ok =Y
& 1 g, B EIX 3 ARSI R IR
#, £ 25CHI/KP R R MEREBLE, CRU,-
CRU,s+ CRUs ¥ 1 d BRI 6.8% 4.2% 3.1%,
28 d [ BRUB R 7 Bl AL 77.60% 58.44%. 34.68%,
IR0k 364 54, 121 d, 53] T 28RN0 R E K
FRUE (GBT 23348-2009) 25 1 KA A% H FAGE T 15%,
28d SRR HEAH IS 0% K

2.1

x1 HEEBRRREKPHFSELER
Table 1 Nitrogen-release rate of controlled release urea in water
W% 28K FRoTER
N i SR FEI L
IR RTR BB mm g
CRUy 6.83b 26.90c 77.60c 2.62¢ 36a
CRU>s 4.20a 12.10b 58.44b 1.81b 54b
CRUj3 3.13a 7.24a 34.68a 0.80a 121c

#: CRUy. CRUjsw CRUsg 73 HlIFR7N G 2 IR 73 800 20%. 25%- 30%
FALEE, RIH .

HE 1, BRI R, EERRIR REIR 0 RO
ol “S” AL, PEIRIYIE KXHFR sk . B
FERWBIN, B aidmSERn, BEENERE
FROREE S, BRI T 2% . AR K 3 CRUy.
CRU,s ZEB 43 514 3654 d, FLAGE S 4L 8 1AM I 32
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Fig.1 Curve of nitrogen-release from different controlled release
urea in water

PERE IR 2 B RO R 2 MR R AE K 5 i R v
Ja RGN, TEFRPWEMERERNT, FRamid ik b
Tk N2 T R T

FRAE e 2, XA R AR IR 38 BB IBCR AT i
LG, AT L RGBS . CRU,y 37
R g “S T R, B M sigmoidal R 4K
M=A,+(A-4)/(1 + (TIT,P)REF A (R=0.997) ; CRU,s
OB O O & B M — gt = ko R
M=A+B\xT+ByxT*+BxxT REF 14 (R=0.999) ; CRUj,
[ 9% 5 BT £k H B4k 7 B2 M=A+BxT RERUF A&
(R=0.995) .

R2 BREBRRZKPHFIBHAILE HL

Table 2 Curve fitting of nitrogen-release from controlled release urea in water

FkE M=A+BxT M=A+B\xT+BxT+BxT° M=Ay+(A1-A2)/(1H(T/To))

*’4‘ 4 B R a B B B R A A Xo P R
CRUy 12.94 2.34 0.946 -1.54 5.13 0.074  -1.52X10*  0.995 6.73 92.36 12.06 2.1 0.997
CRUas 1.97 1.73 0.991 3.84 0.69 0.099 -0.002 0.999 4.74 81.49 21.75 1.92 0.996
CRUsy 137 0.90 0.995 2.02 0.88 -0.01 3.37X10* 0.861 2.83 126.91 91.47 127 0.752

H: M BERUEBRRERZBRICE, %; TRABISNN, d; 4. By Biv By By p IARINBE RS, R FRMUE ML KM RS,
2.2 FRIRETQIHERRE R MK BRI R ST

WERERIKZR CRU,y MR MLZ “s” M, &
FEAT R AR I8 IR i SR, 3 FL At — 2 1l

HE 2, R — MR E R,
15CF, FoBBMEZEEZ: 25CHA “S” 1
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Fig.2 Curve of nitrogen-release from CRU,, at different
temperature

& 3, 25CHRERIN 26.8 do 35T, FRTREIL
(T IS B 4e %, 2Bl 8.6 d, AHXF 25°Cu/b T 18.2d,
4% 68%; TE 15°CF, SR IHA 49.8 d, SR IHAHXS 25°C
W7 23d, $25 85%. MRS STC, FRARETIIE
HRPLFL 2 5o
#£3 ARBETEEERRKRE CRUy MAERMFHE

Table 3  Nitrogen-release rate of CRU, at different temperature

L C % TREGHE  FAERREIR
1R IR H2/% PR RV IS 1) /d
35 6.94a 80.22a 12.21a 8.6a
25 3.27b 25.75b 3.75b 26.8b
15 2.26¢ 10.76¢ 1.42¢ 49.8¢

W NEFRARRREREE (P<0.05) .

it JE S o) WA ARk 45 A TR IBE A ) K 78 SR 2
2 MBI GEREME R = A o BRI BCFLOR /N LR
ZARPERI R o R EF T, AR R ARG, FLARRER,
FENREBEEZF N . [FIN, TR, SEUEN AN K
PR LR, Rk T IR R
2.3 7[5 pH {ET CRU, BIFE 9 BT 45 R

T ANEIRAESRSG, SHEMAKEN 1
YL FAbY) . pH e IR IR bR, AT
BRI T2 00 BT 570

4 ol &, pH EX IR BN A
WERE., pH N 5. 7. 8 I, ZEBH19 5 4 55, 35.
14d, SZMKPERM 32d MEL, 29T 23 d.
BT 3d. T 18d, BEPLLZEMR/K RGN T 72%
9% 18D 56%.

0.2 PR I 2 RSB pH{E 1) 19 Iy B IS, Bk
PE S i e I 572 40 ORI R, pH fEA 7 &t
VA 2R I 22 R 3T L AR AR K I 22 R TG, HE DI L iR
Rl e 28 0 R 1) 7K 280 s 22 /0 B ZE 9 R DR 2R TR R T
HAZIN

M3 FTLUE H, pH (E SR T IR R B
PEAETS, BERERFES RN EEIEN T SR m0N .

FIRER SRS pHAEDRT RS R AR, It T RER
fifE, SEERD PR, N E D,
X AN A R P BEAL R B S R 4 R e, A L
RN .
F4 AF pHEFHT CRU, BRAHE
Table 4 Nitrogen-release rate of CRU,, at different pH

W /% g 7\ Fr oy e AR
o : RABOE iy
BN PEI2KR % iil/d
pH{E=5 4.62a 23.99a 1.76a 55¢
pHIE=7 4.50a 35.14b 2.78b 35b
pHIE=8 9.56b 85.05¢ 6.86¢ l4a
7&K 8.19b 40.56b 2.94b 32b
e WK pH N 7, FEZMIBIAR.
100
80 1
®
5 60F
= AFpHAE .
oy KH,PO -Na,HPO Z& i
40 +
ﬁé —D—prEZS
—o—pH{E=7
20 b ‘A*pH{E:8
K (pHIE=D)
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) /d

B3 RFE pHALAM T CRUy 89 REAH AW &
Fig.3 Nitrogen-release curve of CRU, at different pH value

2.4 AEIKBILZFHGTERIZRKE CRU. HIKIATER
#R

RN PR 25 TR RETBOULI 224 2 e “ e ” L
A CPHC” HLEl. QB R RO R, K E e
AL BRI B N BN FR AR IERL,  FE A7 s AR
TN IR, a0 S A AU s 22 8 I T2 T e
FRSZIIGK 7, WO EAR AR, S L I ) PR S ORI, BP  d
w7 ML) (failure mechanism) ;1 552 (50 B 2 DA
PUB N AN 22, WIPR B AEWRBEREEHES) T, 18I 2
HRR LB BRI A 3, B “PHC” ML (diffusion
mechanism) "7,

& 5, B KB m, KACEE 10:1. 20:1,
40:1 2R3 0 30.08. 29.97. 29.21d, WEIMAIFE
%, ZESABIE; BRI 5E 195 5 B HOR 22 57
WAL,

KRR bl T 1 A, B 4 B JR 3R R RE MR RE S AN K,
PAFR 73 (IR B 228 F 2R NB 1 “ 4 850” Te A AAZ I
AL N R R E B 256 pH (HIRE &5
BTy NERMRIRE BT A R RURL AR “ ATt RIS 25 3
T BB ERORE () PR 5T, WAk R/ LA 2
WY RESEAS T REAH ], PR AN UK 2 1 31— i R], -
F2)2 HILALBRECF B R, IR VORI URE A A4 1)
TR I A AR P AR X
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Table5 Nitrogen-release rate of CRU20 in water at different water-fertilizer ratio

Bk FEN R % 283{1?@} ﬁgg;
EAPN CAPN EAPN CABN oK ESIPN 14K EVIPN gosk  HHHE% WA
10:1 2.32a 3.39a 4.89a 8.56a 9.30a 12.09a 16.71a 16.05a 19.73a 3.36a 30.08a
20:1 2.26a 1.82a 4.57a 7.84a 9.31a 12.40a 17.28a 20.73a 17.20a 3.38a 29.97a
40:1 3.29a 2.43a 4.54a 7.59a 11.20a 14.55a 19.52a 19.82a 12.93a 3.43a 29.21a
H: NEFRARFREREE (P<0.05 .
PPN Wang Qiang, Li Shuangling, Han Yanlai. Effect of
3 fm ik slow/controlled  release  fertilizers on yield and
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Application of natural wood flour on controlled-release urea

Wang Enfei'?, Mo Haitao'?, Cui Zhiduo? , Zhang Xiaoyong"*
(1. State Key Laboratory of Biochemical Engineering, Institute of Process Engineering, Chinese Academy of Sciences, Beijing 100190, China;
2. Graduate University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: To explore the applied effects of lignocelluloses organic compounds on controlled-release fertilizer, three
kinds of controlled-release urea coated with natural wood flour (CRU,;, CRU,s, CRU;y) was examined by
water-extraction method. The effects of temperature, pH and water-fertilizer ratio on the nutrient release characteristics
of controlled-release urea were studied. The results showed that: 1) Controlled-release urea exhibited slow releasing
performance, and the theoretical slow-release period of CRU,j, CRU,s, and CRUj3, was 36, 54, and 121 days respectively,
and the nitrogen-release model changed with the amount of coated materials; 2) Temperature and pH affected the
nitrogen release rate greatly, while the impact of water-fertilizer ratio on nitrogen release rate was not obvious; 3) The
release pattern of controlled-released urea coated with natural wood flour was failure mechanism. Controlled-release
urea coated with natural wood flour provides a reference for applications.

Key words: fertilizers, urea, application, wood flour, water-extraction method, release mechanism



