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Table 2 Average release rates of fertilizer nutrients in different incubation periods /g * (em® +d)”!

) HEA 7 14 21 28 35 42 49 56 63 70 77 T Hy

CK 0. 380 0.816 0. 133 0.242 0.271 0.242 0. 114 0.328 0. 304 0.095 0. 095 0.274

NO3 N CO(NH)2 0.516 1.37 0. 816 2.32 0. 769 1.31 0. 498 4.40 1.75 4.52 315 1.94

SRCF 0. 440 0.911 0. 209 0.740 1.87 1.55 1.24 1.52 1.50 1.22 1.48 1. 16

CK 2.90 2.10 0. 740 0. 864 1.17 1.85 1.48 1.05 0. 802 0.987 1.36 1. 39

NHI N CO(NH)2 7.16 3.21 1. 36 1.23 1.48 1.60 0. 987 1.73 1. 11 1.97 2.10 2.18

SRCF 4. 69 2.71 1. 48 0. 987 1.73 2.47 3.33 1.23 1.36 1. 11 2.12 2.02

CK 3,28 2.91 0. 873 1. 11 1.44 2,093 1.59 1.38 1. 11 1.08 1.67 1. 67

THLE CO(NH)2 7.67 4.58 2,17 3.56 2,25 2.91 1. 49 6.13 2. 86 6. 50 4.11 4,11

SRCF 5.13 3.63 1. 69 1.73 3.59 4.02 4.57 2.76 2.86 2.33 2.19 3.18

CK 0. 632 0.125 0. 097 0.154 0. 103 0. 142 0. 148 0.142 0. 142 0.091 0.017 0. 162

H2PO3 Ca( HPO4) 2 6. 35 5.41 5.18 4.47 2.48 2.42 2.68 2.80 2.85 2.46 3.57 3.57

SRCF 2.78 0. 365 0. 308 0. 365 0. 330 0. 365 0. 296 0.239 0.535 0.285 0.376 0. 568

CK 0. 960 0.379 0. 486 0.145 0. 458 0.482 1.91 0. 500 0. 303 0.303 0.377 0.573

K* KCl 6. 02 1.38 1.43 1.31 1. 60 1.68 2.47 1. 46 1. 46 1.74 2.34 2.08

SRCF 4.12 1.50 1. 54 1.31 1. 65 1.85 2.42 1. 46 1.52 1.74 1.61 1.88
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Fig. 1 Accumulation release of NO3: N, NHi N, inorganic nitrogen, H:PO3 and K" in different fertilizers
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Table 3 Kinetic equations of nutrient release in different fertilizers( determined by IERM)

Elovich iH qi= a+ blnt AHE TR Inge = a+ blnt
Ak L
a b r a b r
CK 1.82 7. 62 0.981"° 1.27 0.779 0.970" "
NO3 N SRCF - 16.77 36. 47 0.906"° 1.07 1.43 0.992"°
CO(NH): - 26.79 15. 14 0.863"° 1.37 1.47 0.993"°
CK 9. 67 43.90 0.960° * 3.16 0. 698 0.994" °
THLE SRCF - 3.55 90. 48 0.936"° 3.48 0. 824 0.990" °
CO(NH)2 10. 96 101.2 0.911°° 3.90 0. 708 0.985"°
CK 2.90 3.70 0.950"° 1. 68 0.473 0.982" "
H2PO3 SRCF 15.35 10. 11 0.945" " 3.22 0. 345 0.975"°
Ca(H2PO4) 2 22.28 947. 4 0.984" ° 3.58 0. 740 0.995"°
R Inge = a+ bt Wy i g = a+ 03
Ak L
a b r a b r
CK 3.18 0. 150 0.963"° 14. 48 8.52 0.996" °
NHi N SRCF 3.62 0. 146 0.966° * 23.18 12. 66 0.992°°
CO(NH)2 4.03 0. 105 0.971" " 46. 48 10. 72 0.995" °
CK 1.88 0.195 0.975"° 0. 055 4.17 0.976" "
K* SRCF 3.40 0.157 0.982"° 14. 53 11.88 0.999" °
KCl 3.71 0.131 0.991°° 26. 54 11.81 0.998" °

f:n= 1lroo= 0.735,r0.0s = 0.602; qr— 25128 b BRI 13 B0 358 40O 300 01 D3R, pg/em®; 1— $EHLIAIT (], d.
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Fig.2 Comparison of release rates of different form nitrogen nutrients in three fertilizers
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Assessment of changes of fertilizer nutrient in soil
by ion exchange resin membrane method

Li Qingrong', Wang Zhengyin'™,

Li Zebi’, Wang Huimin’

(1. College of Engineering Technology, Southwest University, Chongqing 400716, China;

2. College of Resources and Environmental Science, Southwest University, Chongqing 400716, China)

Abstract: Ion Exchange Resin Membrane(IERM) method was adopted to study the changes of three nutrients(N,

P and K) from four fertilizers ( urea, potassium chloride, calcium phosphate and slow-release-compound

fertilizer) in a continuous soil incubation experiment at 25°C.

parity of nutrient release rate in four fertilizers.

was slower than others at the prior stage( 28 days).

was enhanced gradually with time and could be quantitatively described by four kinetics equations:

The results showed that there was significant dis—

The release rate of N and P in slow-release-compound fertilizer

The release accumulation of nutrients(N, P and K) in soil

Elovich

equation, double constants equation, primary diffusion equation and parabola diffusion equation (r = 0.863" " -

0.999"°

). The change characteristics of fertilizer nutrients in soil determined by IERM were similar to the corre—

sponding nutrients changes in soil itself by the same method. Therefore IERM may be considered as a better

method to evaluate the changes characteristics of fertilizer nutrient in soil.

Key words: ion exchange resin membrane(IERM) ;

fertilizer; nutrient; soil



