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Table 1  The primary properties of soil sample

e
8 ltem Determi{yrji?ii)iﬁof value

HHLHE SOM (g/kg) 12.5

42 Total Nitrogen(g/kg) 0.89

A Available Phosphorus(mg/kg) 8.5

AR Available K (mg/kg) 160

pH 8.17

CaC03(g/kg) 53
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PRI 3R CMC AL B KT LA 2.5 g 25 12
0y, BT ELOE 2RI 0.5,10 20 30,
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B #E 25 CHETR MR 1 h J5 . B F R AR A A fE IR
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Table 2 Phosphorus absorption of the contrast soil

75 IDN37:35:4 SR e S % 2 U IER
Serial Phosphorus concentration Equilibrium concentration Absorption amount Absorption percentage
number (#g/ml) (Mg/ml) ("g/g) (%)

1 0 0.0000 0.0000 0

2 5 1.6110 67.7802 67.78

3 10 4.7579 104.8414 52.42

4 20 12.0201 159.5982 39.90

5 30 19.8148 203.7037 33.95

6 40 28.7727 224.5461 28.07

7 50 36. 1680 276. 6400 27.66

8 60 44.5679 308. 6420 25.72

9 70 52.5200 349.6006 24.97

10 80 63.2099 355.8025 22.24

11 90 70.2542 394.9165 21.94

12 100 77.6616 346.7683 17.34
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BH %ot BEAR EL A DON AH [ B B UK S E T
0.1%.0.2%0CMC ALFR &9 L4, TEIRBEIRE (N T

50 trg/ml) B, 1T Tl A R o R B 4 (L
TR LI (KT 50 Hg/ml ) B, Bl B 6k /)
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Table 3 Phosphorus absorption of soil with different ratio of CMC

CMC(0.1%)

CMC(0.2%)

CMC(0.4%)

Pfg EERORIE MR WMES R CFERKE WRME O RIESE PERRE O RIE O REE SR
concentration  Equilibrium  Absorption  Absorption  Equilibrium  Absorption  Absorption  Equilibrium  Absorption  Absorption
(Mg /ml) concentration amount percent concentration amount percent concentration amount percent
(Mg/ml) (Mg/g) (%) (Mg/ml) (g/q) () (Mg/ml) (Mg/g) (%)
0 0.0000 0.00 0.00 0.0000 0.00 0.00 0.0000 0.00 0.00
5 2.6943 46.11 46.11 1.4263 71.47 71.47 1.4626 70.75 70.75
10 4.0317 119. 36 59.68 4.2193 115.61 57.81 3.8017 123.96 61.98
20 11.3060 173.88 43.47 11.5359 169.28 42.32 11.0094 179.81 44.95
30 19.3186 213.63 35.60 18.7146 225.71 37.62 18.4241 231.52 38.59
40 27.9618 240.76 30.10 28.2280 235.44 29.43 27.3929 252.14 31.52
50 36.3859 272.28 27.23 36.7248 265.50 26.55 37.0516 258.97 25.90
60 45.6330 287.34 23.94 45.2723 294.55 24.55 45.9259 281.48 23.46
70 54.5171 309.66 22.12 54.6405 307.19 21.94 51.2273 375.45 26.82
80 63.4277 331.44 20.72 63.5924 328.15 20.51 60.5664 388.67 24.29
90 73.5948 328.10 18.23 74.9697 300.60 16.70 70.6124 387.75 21.54
100 81.8010 363.98 18.20 84.7737 304.53 15.23 75.2118 400. 25 20.01
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Fig-1 Phosphorus absorption of soil with different CMC ratio
inki Langmuir HE C/X= C/Xm +1/( KX
X, ) AT TH LR i 1) — Le P BRAL 2= 28, . C
AP VR TR FE (Pg/ml) s X Ry o - 48 W
2 ST BRI 0 W PR B 5 X, B KB s K

W B P R, LA IR LR 4,
T4 BERRM R Langmuir FERT

Table 4 Langmuir equation of phosphorus absorption isotherm

o "
S}?jl Kb FE Langmuir C)FE%I/%&
e T reatment c/x= C/X,,,+1/( KX,) nrré a.tlon
number coefficient
< HE
1 R . y:2.2><1073x+0.0372 0.8939
Contrast soil
2 0.1%CMC  y=2.6X10"x+0.0333 0.9638
3 0.2%cmc 9':3.0><1()73x+().()207 0.9848
4 0.4%cmc y:2.3><1073x+().()292 0.9198
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Table © Index of Langmuir equation

NS s TN ALE S &
T A SR R 5
hbre Xn(Pg/g) MBC (¥g/q) 0
. K . AG"(kJ/mol)
Treatment Maximum P . Maximum buffer )
. Equiblium constant . Absorption energy
absorption amount capacity
Xt B
” 394.92 0.059 23.30 —18.32
Contrast soil
0.1%cMC 363.98 0.078 28.39 —18.99
0.2%CMC 328.15 0.145 47.58 —20.50
0.4%CMC 400. 25 0.068 27.22 —18.64

* MBC= K X X,,;

AG'=—RT In( KX30974)’]
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Effect of carboxylmethylcellulose complexed with soil on phosphorus absoption

YANG Xue’qinl’z, WANG Xu*dong1
(1. Northwest A & F University, Yangling, Shannxi 712100, China:
2. Henan Institute of Science and Technology Xinxiang, Henan 453003, China)

Abstract . Carboxylmethylcellulose was widely used as fertilizer and soil amendments for improving fertilizer
utilization and soil structure- While, the effect of carboxylmethylcellulose complexed with soil on nutrients ab-
sorption especially on phosphorus adsorption was less reported- In this paper, Lou soil was added with carboxyl-
methylcellulose at different rate, and phosphorus adsorption of Lou soil with or without carboxylmethylcellulose
was studied- The results showed that compared with CK (Lou soil without carboxylmethylcellulose ), phospho-
rus adsorption amount increased in Lou soil with carboxylmethylcellulose at the ratio of 0. 1% and 0. 2%(mass
percent ) when added phosphorus concentration was less then 50 Vg/ ml; but decreased when added phosphorus
concentration was more then 90 P‘g/ml, while phosphorus absorption amount by Lou soil mixed with CMC at
the ratio of 0-4%6 was generally increased- The thermodynamic indexes showed that although maximum absorp-
tion amount of phosphorus was decreased by soil with carboxylmethylcellulose except the treatment at the ratio
of 0.4%, the absorption affinity and maximum buffer capacity were increased -

Keywords . carboxylmethylcellulose (CMC ) ; phosphorus absorption; Lou soil



