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Characteristics of Granulation Technology of Organic-inorganic
Granular-fertilizers by Biohythane Residue

Wang Yuxin  Wang Yue Liu Zhidan
(College of Water Conservancy and Civil Engineering, China Agricultural University, Beijing 100083, China)

Abstract; Taken biohythane residue of straw as materials, the granulation technology and fertilizer
characterization of organic-inorganic granular-fertilizers were studied. The straw residue contained
abundant materials such as lignin and cellulose, as well as poor viscosity. It needs to be added to the
binder to increase the rate of grain of granular-fertilizers, instead of to be produced directly. While
bentonite processed a wide source, low cost, excellent viscosity and expansibility, which could be used
as a good soil conditioner. Besides, polyacrylamide (PAM) was a high viscosity water-soluble polymer,
which could be used widely. In order to improve the physicochemical property of biohythane residue and
reduce the cost of granular-fertilizer, these two binders were used to develop the granular experiment
under the content of organic and nutrient for 18 formulas, which belonged to four groups. Though the
comparisons of particle size, compressive strength, content of organic and total nutrient, pipe particles,
water absorption, water retention and expansion, the technology and formula was optimized. The results
showed that the range of particle size and compressive strength of biohythane residue respectively were
(3.16 £0.15) ~(4.39 £0.36) mm, and(6.82 £0.59) ~ (42.95 +4.78)N. Using the bentonite-PAM
composite binder, T3 group, of which the content of organic and total nutrient could respectively reach up
to 28.86% and 15.40% , can meet the requirement of national organic-inorganic fertilizer type [. T32
showed the best capacity of water retention among T3 group, and the water absorption, water retention,
expansion rate achieved to 128% , 50% and 10. 02% , respectively.
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Fig.1 The flow chart of biohythane residue granulating technical process
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Tab.1 Technical formula of granular-fertilizer about biohythane residue
o - g e+ PAM Jiiht/  JRERH/  BERR— A KB/ g i+ PAM
Fitd/g g g Fiit/g Bt/ g g B8/ % B sy K %
T11 10 40.0 0 0 0 0 55 80. 00 0
T12 10 30.0 0 0 0 0 42 75.00 0
Tl T13 9 21.0 0 0 0 0 33 70. 00 0
T14 7 13.0 0 0 0 0 35 65. 00 0
T15 10 15.0 0 0 0 0 45 60. 00 0
T21 10 20.0 10.0 0 0 0 38 50. 00 25.00
T22 10 10.0 10.0 0 0 0 32 33.33 33.33
2 T23 10 15.0 3.0 0 0 0 65 53.57 10. 71
T24 10 1.3 1.0 0 0 0 35 10. 57 8.13
T31 15 15.0 1.0 1 6.0 1.5 46 37.97 2.53
T32 15 15.0 1.2 1 6.1 1.5 50 37.69 3.02
T3 T33 15 15.0 1.6 1 6.2 1.5 42 37.22 3.97
T34 15 15.0 2.0 1 6.3 1.5 42 36.76 4.90
T35 15 15.0 3.0 1 6.5 1.5 59 35.71 7.14
T36 15 15.0 5.0 1 7.0 1.5 50 33.71 11.24
T41 30 0 2.0 2 5.3 2.0 100 0 4.84
T4 T42 30 0 3.0 2 5.5 2.0 76 0 7.06
T43 30 0 5.0 2 6.0 2.0 64 0 11. 11

(A) ZAR =T BORLAC 32 90 — %€ I [a] Ji5 B 48 Jin Joit
R, Y PR BB B R A
A=(m, —my)/m, x100%
b m—— WK R BURLIE Y BT 4, ¢
m,—— WK 40 min 5 BURLHL Y T &, ¢
URENE A PR K PE A B AT A 25 UK A B T R 2k
IKGr AS TR S b ORI W K S 7R R T R E
30 min J5 iz g B9 28 46, DL RS R J7 R B89 PR K
A, R (R) IR AN
R=(m, -m,)/m, x100%
A m,—— ORI IS WOK S 7E B B AR T #5830 min
Ja B g
g2 iK% (E) $5 OB IE WK I ik 40 min 5 5 IE
800 A EC Y B 4% AUl
L -L,
E =—7 x 100%

1

A L ——% K 40 min J5 HORLIE 19 B 4%, mm
L, —— W K iy UKL AE ) B 4%, mm

2 HESW

SPSS & ILAE N 85 ) I g it or A ik, vl DL A
B Excel B4 , AL 55 R F SPSS 20 43 B #14: X}
AR I I H AT R R 2240, T 2
HATFF MR, >R F Duncan $ &2 M 22357 p <0. 05
JKAFE R X Excel 4b ¥ 22 J5 19 85 86 28 47 3 P 40 BT
R R A AP RLAR BT 5 B 0 AR T KR R

K S FING B 38 14T A0 Ak 3R A 2 1k 0 A, i e 2
R 2 FIE 2.3 FiR.

R2 AWSKEIBAREHNEHAENENLRE

Tab.2 Physicochemical characterization of granular-

fertilizer for biohythane residue

EER 1N
| KA/ mm PSR EE/N g g
% 5B P
TI1 3.58 £0.21"* 25.70 £3.26* 17.12 0.42
T12  3.73 £0.26° 24.89 +3.20"  21.40 0.52
T1 TI3 3.63x0.31" 24.05+3.08" 25.68 0. 62
T14  3.16 £0.15° 16.48 £2.26"  29.96 0.73
TI15 3.46+0.23" 13.90+1.31° 34.24 0.83
T21  4.29+0.28"  7.51 £0.90"  21.40 0.52
T2 T22 4.39+0.36" 8.98=+1.12°  28.53 0. 69
T23  3.80+0.25° 6.82+0.59"  30.57 0.74
T24  4.05+0.28"™ 9.35+0.89"  69.59 1. 69
T31  3.93+0.14° 11.58 +1.51' 32.52 15.47
T32  3.93+0.10° 9.30+1.13¢  32.27 15. 54
T3 T33  4.06+0.06" 17.24 +2.04°  31.87 15.53
T34  4.03 £0.07" 23.96 +2.23"  31.48 15.53
T35 3.99 £0.17* 25.63 +2.38"  30.58 15.43
T36  3.99 +0.18* 42.95 +4.78"  28.86 15. 40
T4l 3.88+0.12" 9.58+1.01°  62.20 16. 14
T4 T42  4.00 +0.08" 13.78 +1.62"  60.45 16.03
T43  4.01 £0.08* 17.31 +1.78*  57.09 15.96

< AR RN B R B AR B 0.05 K 1% 5 %,
FIR o 358 S0 .,0. 21 bRk e 2 P HLARHR 5 MK DL
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Fig.2 Comparison of water absorption and water retention in biohythane residue granular-fertilizer of T2, T3 and T4
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Comparison of expansion in biohythane residue granular-fertilizer of T2, T3 and T4
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Tab.3 Technical requirement of national specialized

standard about organic-inorganic compound fertilizers
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Fig.4 Disintegration of biohythane residue granular-fertilizer
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Tab.4 Material cost of biohythane residue granular-fertilizer

JC/t

I T11 T2 Ti13 Ti4 Ti5 T21 T22  T23

T24 T3] T32 T33 T34 T35 T36 T4l T42  T43

% 240 230 210 200 180

3900 5100 1770 1250 910 990

1130 1270 1600 2200 1160 1490 2090

4 it

(1) A= &0t TR VA i 0K IE 19 K242 43 A5 Ok
(3.16 £0.15) ~ (4.39 +0.36) mm, Fi JE 3% & 4> 1
F7(6.82 £0.59) ~ (42.95 +4.78) N, Y& + i
AR H 60% Tt E] 80% B, Bt R w BE M (13.90 =
1.31)N #1%] (25.70 £3.26) N, 4 PAM ¥ it i
U 4.84% FHE 11 11% B, B 42 F T & 58 B2
LN
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