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Application of a New Type Starch—based Granulation Adhesive on Granular Slow-release Fertilizers Made
from MSW Compost
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Abstract: With the increasing restriction to apply mineral binder bonds to organic compound fertilizer, corn starch is utilized to synthesize a
series of organic binding agent for substituting mineral binder bond at organic compound fertilizer application. The usage of starch-based ad—
hesive in MSW compost was studied. The storage stability and bio—toxicity of starch-based adhesive, the granulation property of the adhesive
for different type fertilizers and its slow—release effects on nutrients were analyzed at the same time. The adhesive had better viscosity, good
film property and no bio—toxicity, and its storage period was up to 2 months. Urea had obvious effects on the granulation of chemical fertilizer,

so, for the granulation of mixed NPK fertilizers, the effects of urea doses on adhesive and granulation property should be calculated. Organic
matter can accelerate the granulation of mixed fertilizers and improve the fertilizer property, the adhesive of 30 mP *s was fit for the granula—
tion of organic—inorganic compound fertilizers made from MSW compost and peat. Adhesive showed obvious slow—release function on fertiliz—
er nutrients, and the organic matter added into the granular compound fertilizer could strengthen the slow—release effects of adhesive on fer—
tilizer nutrients.
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Table 1~ The primary attributes of municipal solid waste and peat

WELH  AHU%  ABN%  AHP0% AHK0% L %/EC X 10 uS + cm’” pH RAFRIFH GU%
S HEAE 17.27 0.75 0.40 0.91 0.536 7.56 65.5

B 62.54 2.30 0.35 1.02 0.264 5.91 —

*2 REEESE
Table 2 The equipments needed in the experimnet

e AR TSRS ik

1 HLF R SR JB-50

2 EHR KA 1000 W /N = HI7KA4H

3 LT NDJ-1

4 BRI GZP-250B

5 AL FY130, 1.5KW

6 [l7Erinw 02iN % 500 mm i

7 Wil PZ-120

8 R R R ] DGX-9243BC (101-3B)

9 FrHEsr 410 THfLEAS 1~10 mm —&

10 PO B I E AX KC-2A

11 HPRT MP1100B

12 LEREe DDB-303A
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Figure 1  The stability of the adhesive
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Table 3 Germination index of adhesive with different

oncentrations
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Table 4 Comparison of granulation property among different chemical fertilizers granulated by adhesive

—
MR A b
KL/ % i (1~4.75 mm)/ % <1 mm/% >5 mm/% YU RN
P 87.4 82.9 12.6 4.4 193
K 73.4 63.7 26.6 9.7 7.4
PK 97.3 88.0 2.7 9.3 21.5
NPK 88.4 72.9 11.6 15.4 6.1

R IR ELARTE 1~4.75 mm X 3.35~5.60 mm 2[5 B 0K (7 00K 1Y 43 L9,
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Table 5 Effects of different adhesives with different viscosity

on granulation of mixed organic—inorganic fertilizers

Wi H FEEE/mP « s
10 20 30 40 50
F#/mL 250 250 250 250 250
55 55 R £ 2N £ 2N £ 2N £ 2N £ 2N
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YUEREE/N 3.6 5.5 6.7 6.3 7.0

IR 5 AT R0 R FEAS [R] 0 22 91DRE 285 50 b b 28
HBIE 90% LA I, A5 BER T 30 mP-s B, 0br
TE 93 % M , AR AR BEAS K s Pt H e FBE b Rl 45 50 R i
P BE I S 38 T B, SRS BE R T 30 mP-s B, FURLHT
JESRFERT 6 N Uk B fifi R BE (35 RS hn 5
WA PRI, A AL AR TR ARkt s s I A 235 700 7 o
30 mP+s 7oAy, BRAEIRAR A , SRR HUAS 5 A4 3 44
Ko 5B SRR L, A PR IRAL A &R ok %
FURLEE 4, U WA LT R ek TR Ok, el
NEEHA:RE
2.3 FRRLABHLAYZ R 14 BE
2.3.1 MBI NPK S50 B CPERE B2

FREL 50 ¢ ik NPK F1 50 g #3Ik NPK, 435 & T
1L BEAR A 1 L A4 25 5 FK, 2 S e V5 TR
T3, LA IR N E 2 s .

65T
6.0 [
T‘_‘ A
S 55
F 50r
K
45 & o L
- TR NPK  —A— #1IR NPK
40 , , , , , , , )
0 24 48 72 96 120 144 168 192
B8] /h

B 2 #HI NPK SiRAESHK NPK SiRERE SEEU LEE
Figure 2 Comparison of electrical conductivity between granulated

NPK compound fertilizer and mixed powdery NPK fertilizer
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Figure 3 Comparison of electrical conductivity between granulated
organic compound fertilizer and mixed

powdery organic—inorganic fertilizer
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Figure 4  Comparison of electrical conductivity among different

types of granulated fertilizers

T 4 AT PR g # v, NPK A L e 3
Bl B (R PO R G, L 3R AR AR B /)N, T
B NP W FERT R i 22, HoaRar e icge e s i
NPK MSW ) HiL S 3 A8 fhig BE 3K, B NPK MSW
FIFE BRI TR o LA ml A, K45 7k
2 U3 AN ) () R RE A A e B A LR
TRAE B8 REAE U LB 5 B L AT A5 1 - JOk &2 45 1E
BN 350 T RS ES 7 AR R 43 I 2 A
M.

3 #ig

(VBT TRIE MR 45 70 B AR e MR AT, T T T 35
A LA L s KEE5500 (RRG 45 P, OB 47, Te A= ) ¢
PE, P EADEMETTR, AT AR

Q PR ZE A2 52 A AR B P RE S 1)
R, TE NPK 1R 5 R 2R A A S %R 25741
USRI RE R 5 54k 222 A R L, A PLR TR
P L A S R B 244 5, U BH A AL BT R A8 £ a0
REAL R, Bl AR E s R TE A 30 mP-s IO RG 25711
WA TAYZIRIEE R

G Uk NPK FNYik: NPK MSW 7E384™F2 43 BE il
IR R PERZE I T —A~ Hh 08 R 2 i R,

Sk

[1] B 5% 30, 55 AL RL SR A0 P B A HOR HLBE R BT IPA 0], ST 4
2003,34(2):106-110.

[2] BX i, 5. T DT LR Jr AW T (D] AR 78 37 S kL 24,
2004,10(5) :536-545.

[3] Kweon D-K, Choi J-K, Kim E-K, et al. Adsorption of divalent metal ions
by succinylated and oxidized corn starches [J]. Carbohydrate Polymers,
2001, 46:171-177.

[4] ZRET, SR TR, 00 R e 2 TR AE A 7= v A 3 PR 5[],
T Y5 T,2002 (1) :13-15.

(5175 K SLRNCAE FBR T HHM] ALST: A5 Toll i JizgE, 2003.

[6] BT BRAI 4. SR / 5 B R S B 5  FH M. b T B
#t,2003.

[7] Christianson C B. Factors affecting N release of ureafrom reactive layer coat—
edurea[] ]. Fert Res, 1988, 16: 273-284.

[8] Salman O A. Polymer coating on urea pills to reduce dissolution rate [J |. J
Agric Food Anal, 1988, 13: 793-802.

[912% M3, 25 i, SUAb ERTEM RO SRR 8 PEIER TR D). Ak S5k
45,2004, (6):327-329.

[10] FRMEA, 45, SALIERIRL 4570 (YA BB AR BUAE R P A B ().

Hh [ R, 2006, 15(8 ) :20-23.

[11] Jiao Xiao—Yan, Wang Gang, Cheng Bin, et al. Effects of different boron
concen foliar generalities of mung bean[J]. Acta Ecologica Sinica,2003,
23(3):456-462.

[12] TR , 2= 2, WRHN . WO SE R B 457070 B TR AT R L v i i
SIS, B S5 R AT ,2006,21(6) : 18-21.

[13] Bardin M , Knight P C, Seville J P K. On control of particle size distri—
bution in granulation using high—shear mixers[J]. Powder Technology,
2004, 140:169-175.

[14] Robinsong R L,Hollenbeck R G.Manufacture of spherical acetaminophen
pellets:comparison of rotary processing with multiple— step extrusion
and spheronization [J]. Pharm Tech,1991,15: 48-56.

[15] GB18877 - 200247 L - TEHLEIRATAEHS].



