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Table 1 Single surface Langmuir equation of absorption of humic acid fractions by montmorillonite

P MERE  RHEE B K& =)::)-
Treat- HA%U:)‘ —C=—1—+—1— Correlation ~ Absorption Maximum absorption amount Free energy
Fraction X xK X,
ment coefficient strength mg—C/g kJ/mol
3 C/X=0.0120—0.0541C 0.883"" 451 18.5 -3.725
4 C/X=0.0105+0.0488C 0.901"" 4.65 20.5 —3.806
JBHE 5 C/X=0.0159+0.0606C 0.852%" 3.81 16.5 -3.306
6 C/X=0.0308+0.0862C 0.868"" 2.80 116 —2.550
7 C/X=0.0560+0.0952C 0.841°" 1.70 10.5 ~-1.314
3 C/X=0.0135+0.0552C 0.832"° 4,09 18.1 ~2.476
4 C/X=0.0113+0.0510C 0.876"" 4.51 19.6 —-5255
F#F 5 C/X=0.0188+0.0662C 0.831"" 3.52 15.1 ~-3.116
6 C/X=0.0402+0.0885C 0.805"" 2.20 11.3 —1.953
7 C/X=0.0487+0.0926C 0.811"" 1.90 10.8 ~1.598
1 C/X=0.02000-0.0699C  0.842"" 3.50 143 —-3.102
3 C/X=0.0150+0.0571C 0.845"" 3.81 17.5 -3.306
R 4 C/X=0.0121+0.0532C 0.831%" 4.40 18.8 -3.669
5 C/X=0.0189+0.0680C 0.827"" 3.60 14.7 -3.172
1 C/X=0.0213—0.0704C 0.845"" 3.31 142 -2.957
2 C/X=0.0196+0.0685C 0.833"" 3.50 14.6 -3.102
fAe 3 C/X=0.0149+0.0595C 0.868"" 3.99 16.8 —3.433
6 C/X=0.0320+0.0800C 0.812"" 2.50 12.5 —-2.269
7 C/X=0.0252+0.0877C 0.835"" 3.00 114 -2.721
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BT Langmuir H BRI HE AR KL, RAEEELHEABBRERIW X, X . X K. K
KN 5ok R Langmuir 51 5118 X, KIEK/NRFEAMR, RS 4.3 RigkE
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Table 2 Double surface Langmuir equation of absorption of humic acid fractions by montmorillonite

Ji%:: ] HA% 5y Y= X.KC X2K2C X X, & X X
Treat-ment Fraction 1+KC 1+ KZC r ' " " i
3 - 2Ld6C | 4948C 0925 6812  3.163 2648 18672 21.83
T 146812C " 1+2.648C 925 8 ’ 648 8. 1.833
4 = 39840C | 58.669C 0936" 9710 4103 3126 18765 22.868
1+9.71C  1+3.126C
B 5 __12428C | 4378C 0896" 5048 2462 2527  17.325 19.787
1+2462C ' 1+2.527C
7206C  20811C -
6 s Toseet T e 0917 3sT6 2015 1slz 13764 15779
| 662C . _16511C -
7 = s T Tiiaeee 09247 3389 1954 1306 12673 14627
3 - _16678C | _30.518C 0935 6351 2626 2753 18350 20.976
1+6351C ' 1+2753C
) _37530C . 55960C 0 oa o 3 33 214l
=Tt e 0.941 425 39 210 17.433 21415
- _13577C_ | 38.J1IC -
5 = oiee T Taaane 09207 5216 2603 2417 16012 18615
6 - _1628C | 19.249C 0917" 3610 2113 1424 13518 15631
1+361C 1+ 1424C
7 - SI4C 13.764¢ 09217 3125 1982 1157 11.896 13878
T 143125C T 1+ 1.157C ‘ ‘ : ' ‘ ‘
_ 14508C___35380C -
1 S Trimect Tioaee 0937 S876 2469 2375 14897 17366
15.666C  43977C -
- 94 197 2. . 753 19.28
3 et T e 0947 619 528 2625 16753 19281
b o
_38124C . 5L165C -
4 = oo T Tiseie 09187 10022 3804 3041 16825 20.629
5 __1405C | 38.7C 0909 5375 2614 2405 16104 18.718
1+5375C ' 1+ 2.405C
1 o 1272C | 33.966C 0935" 5597 2273 2342 14503 16.776
1+5597C ' 1+ 2342C
o L3¢ | 36.58C 0902 5724 2413 2435 15010 17.423
2 “T+5724C 1+ 2435C : 2 : 435 1501017,
- 15422C | 44954C -
3 = Taet Tisane 09517 614 2506 2673 16818 193274
6 x=-22C_ | 20 0928 3804 2425 1628 15368 17.793
T 143.804C 1+ 1.628C ‘ ; ‘ ‘ ) )
4o 7865C_ 19214 .
7 =Traeec T Toiane 093" 3616 2175 1417 13560 15773
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Table 3 Freundlich equation of absorption of humic acid fractions by montmorillonite

4b38 Ko HRRE TR B A & % i 38 5
Treat- Frac- logX= logK+%logC Correlation Absorption Absorption
ment tion coefficient capacity strength

3 log X=1.3395+0.5968logC 0.974*" 21.85 1.68
4 logX=1.3837+0.5865logC 0.965"" 24.19 1.71
BRAE 5 logX=1.2729+0.6354logC 0.948"" 18.74 1.57
6 logX=1.0900+0.7002logC 0.939"" 12.30 143
7 logX=0.9625+0.7873logC 0.941™" 9.17 1.27
3 logX=1.3235+0.6188logC 0.986"" 21.06 1.62
4 logX=1.3663+0.5976logC 0.981°" 23.24 1.67
Ll 5 logX=1.2266+0.6475logC 0.963" 16.85 1.54
6 log X=1.0434+0.7475logC 0.942"" 11.05 1.34
7 log X=0.9937+0.7668logC . 093777 9.86 1.30
1 logX=1.2061+0.6524logC 0.956™" 16.07 1.53
3 logX=1.3022+0.6330logC 0.975™" 20.05 1.58
FfE 4 JogX=1.3450+0.6028logC 0970"" 2.13 1.66
5 logX=1.2218+0.6446logC 0.965™" 16.66 1.55
1 logX=1.1930+0.6576logC 0.938"" 15.60 1.52
2 logX=1.2148+0.6566logC 0.956"" 16.40 1.52
1hRE 3 logX=1.2881+0.6231logC 0.972"" 19.41 1.60
6 logX=1.1073+0.7233logC 0.945"" 12.80 1.38
7 logX=1.0896+0.6834logC 0.947"" 12.29 1.46
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CHARACTERISTICS OF MONTMORILLONITE ABSORPTION
HUMIC ACIDS AND ITS FRACTION FROM SOILS WITH
DIFFERENT FERTILIZATION
II. THE ABSORPTION OF HUMIC ACID FRACTIONS BY
MONTMORILLONITE

Wang Xu-dong Zhang Yi—ping Hu Tian—tian
(Northwestern Agricultural University Shaanxi Yangling 712100)

Summary

In this study, Humic acids from soils with different fertilization were fractionated
into seven fractions by alcohol precipitation technique, and the fractions absorption by
Ca’* saturated montmorillonite was studied. The results showed that the absorption
could be described by single surface Langmuir, double surface Langmuir and
Freundlich equations. The change trends of absorption amount and strength were not
consistent with the fractions number order. Of all the seven factions, fraction 4 or 3
had the largest absorption amount and strength, suggesting that fraction 4 or 3 was
the optimum absortion fraction which had the optimum molecular state for absorption.
Compared with no fertilizer and chemical fertilizer, the absorption amount and strength
of the optimum absorption fraction of organic materials increased.

Key words Humic acid fractions, Montmorillonite, Absorption



