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ABSTRACT

This research studied the influence of soil
properties on Zn adsorption from sewage sludge
leachate in soils. Twenty-seven soil types were selected
as the soil samples from agricultural areas within
Bangkok and nearby provinces. A sewage sludge
sample was collected from the Nongkhaem Central
Sewage Sludge Treatment Plant, Bangkok. The
adsorption experiments were carried out with the
sewage sludge leachate at 25+0.5 °C over a period of 6
days. The results showed that the Freundlich isotherm
effectively described the adsorption phenomena of the
Zn in all soil types with the coefficients of
determination (r?) of 0.958-0.995 (P-value < 0.01). The
sorption coefficient (Ky) ranged from 11.687 to 101.414
(mg/kg)(L/mg)*"and positively correlated with pH, Fe-
oxide, CaCO; Mn-oxide, CEC, clay and organic
matter content in soils. Results from the sequential
extraction of the sorbed Zn in soils indicated that the
predominance of Zn associated with the carbonated
bound and Fe-Mn oxide bound fractions. Correlation
analysis between soil properties and different Zn
fractions indicated that soil CEC was the most
important soil properties that affect the mobility of Zn
retained in the soils.
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Tnsrginalagldleluvesunyundy (Freundlich Isotherm)
Ioleimesunasiiios (Langmuir Isotherm) waglolgmeasuuwuu

UMT (Linear Isotherm) Aeasns (1) - (3) muansiu
1

qe = che (3)

lne#l g, AeuSinadlangninfignduserhundu wn./nn.);

C. faarududulavgvinaunde (Wn./a.); K uaz n feen

q.=K,C] &y o 5 £ - PR o £
FUUTEEVDANNINTUAGY; a ey b AoAENUIEENDENNTTIAY
q = abC, @ dled Kk, = ArduuszAvBannisdunss AAsiedina
° (1+bC,) Amsfimesane q msadAnelsunsy SPSS ndeyana
msfnyNguiegsIY 27 YeRusasLTumMTNARes 3 4
A157971 1 auivesiioeii
- . - pH OM Clay CEC CaCO; |Fe oxides | Mn oxides | Total Zn
YANU A1FUNAYT [12]
) 1:1 % % cmol/kg % me/ke me/ke me/ke
1. Bk | Vertic Endoaquepts 6.81 2.48 64 28 1.4 411 78 158
2.Cc Vertic Endoaquepts 6.64 0.91 58 18 1.0 376 30 79
3.Rs Sulfic Endoaquepts 4.14 1.89 67 20 1.0 183 23 31
4. Ng | Grossarenic Haplustalfs 6.33 0.88 8 3 0.8 205 49 10
5.Kt | Typic (Oxyaquic) Kandiustults | 5.36 0.82 13 3 0.6 103 8 0.3
6. Mr | Typic (Kandic) Paleustults 4.52 0.92 10 4 0.8 81 11 4
7.Pc | Rhodic Kandiustox. 8.07 2.94 57 18 1.5 381 56 36
8. Ct Typic Haplustalfs 7.76 1.90 23 12 0.9 138 29 7
9. Hs Lithic Haplustalfs 7.00 3.83 57 30 1.3 315 35 48
10. Png | Typic Haplustults 4.76 0.72 10 1 0.7 55 27 a6
11. Np | Aeric Endoaqualfs 5.88 2.82 a1 14 0.8 379 a2 58
12. Mn | Aeric (Plinthic) Endoaqualfs. 6.32 0.49 43 16 1.0 66 13 4
13. Pth | (Aeric) Plinthic Palequults 6.86 0.64 19 5 0.9 90 27 13
14. Rn | (Aeric) Plinthic Paleaquults 7.13 1.18 12 6 0.9 238 61 72
15. Hg | Typic Haplustalfs a.77 0.49 8 2 0.8 22 12 10
16. Yt | Oxyaquic (Ultic) Haplustalfs 6.42 1.44 7 4 0.8 209 18 16
17. Db | Aeric (Plinthic) Endoaqualfs 6.83 1.41 24 3 0.7 156 6 11
18. Sb | Vertic (Aeric) Endoaquepts 7.14 2.47 52 26 1.2 369 28 69
19.Bn | Vertic Endoaquepts 3.53 1.34 33 18 0.9 137 9 56
20. Se | Sulfic Endoaquepts 3.46 1.68 31 13 0.8 114 2 113
21.Ks | Typic Haplustalfs 7.23 1.20 25 12 1.2 301 35 44
22. Ty |Kanhaplic Haplustults 6.75 0.60 13 8 0.9 62 4 3
23. Kp | Oxyaquic (Ultic) Haplustalfs 6.85 4.07 41 26 1.1 380 63 256
24. Rb | Vertic (Aeric) Endoaquepts 6.69 2.60 55 21 1.2 323 54 85
25. Bl | Vertic Endoaquolls 6.55 2.11 a2 30 1.1 289 39 32
26. Ds | Typic Haplaquolls 6.16 1.80 54 31 1.1 256 24 63
27. Sso | Aeric Tropaquepts 7.83 1.61 38 24 1.1 190 29 89
Max. 8.07 4.07 67 31 1.5 411 78 256
Min. 3.46 0.49 7 1 0.6 22 2 0.3
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#1599 2 WsdimesvesaunIslelunesunIsgady Zn

YAHIU Freundlich Langmuir Linear

K n R a b R Ky b R

1. Bk 81.733 | 1.602 | 0.986* | 30.581 | 15.571 | 0.980* | 149.570 | 4.202 | 0.954*
.Cc 90.573 | 1.525 | 0.980* | 31.546 | 15.095 | 0.961* | 150.670 | 4.292 | 0.942*
Rs 35.416 | 1.300 | 0.977* | 17.123 | 5782 | 0.992* | 20.148 | 3.913 | 0.886
Ng 60.131 | 1.572 | 0.969* | 29.326 | 9.743 | 0.964* | 88.095 | 4.149 | 0.932*
Kt 28.987 | 1.631 | 0.974* | 22.936 | 4.844 | 0.935% | 35.435 | 3.180 | 0.965*
Mr 29.194 | 1.390 | 0.958* | 26.667 | 2.757 | 0.919* | 28.878 | 2919 | 0.914
Pc 101.414 | 1.757 | 0.983* | 28.090 | 39.556 | 0.986* | 259.260 | 4.788 | 0.961*
. Ct 67.499 | 1.591 | 0.980* | 24.450 | 15.731 | 0.979* | 76.158 | 5.373 | 0.850
Hs 70.097 | 1.475 | 0.970* | 31.949 | 8.943 | 0.976* | 97.540 | 3.967 | 0.934*

© P N AN

10.Png | 52.192 | 1.292 | 0.963* | 42.017 | 2.7674 | 0.721 65.938 | 2.032 | 0.975*
11.Np | 47.764 | 1.670 | 0.979* | 25.974 | 9.625 | 0.887 80.610 | 3.365 | 0.954*
12.Mn | 83.100 | 1.143 | 0.965* | 78.740 | 1.671 | 0.381 93.388 | 1.542 | 0.968*
13.Pth | 30.726 | 1.167 | 0.983* | 45872 | 1.038 | 0.794 30.012 | 1.558 | 0.958*
14. Rn 67.608 | 1.710 | 0.969* | 27.027 | 17.619 | 0.994* | 115.250 | 4.930 | 0.919
15. Hg 16.025 | 2.753 | 0.961* | 14.684 | 10.164 | 0.966* | 19.355 | 4.308 | 0.979*
16. Yt 72979 | 1.824 | 0.966* | 26.596 | 26.857 | 0.930% | 177.820 | 4.364 | 0.964*
17. Db 64.536 | 1.421 | 0.973* | 39.063 | 5.120 | 0.680 | 107.870 | 1.948 | 0.988*
18. Sb 96.405 | 1.166 | 0.965* | 81.301 | 2.016 | 0.348 | 120.190 | 1.283 | 0.983*
19.Bn 11.687 | 1.368 | 0.977* | 23.529 | 0.822 | 0.750 11.351 | 1.021 | 0.965*
20. Se 14391 | 0.632 | 0.989* | 11.628 | 0.538 | 0.619 13.204 | 0.420 | 0.982%
21.Ks 78.019 | 1.655 | 0.995* | 29.155 | 18.053 | 0.992* | 147.880 | 4.373 | 0.954*
22. Ty 17.187 | 1.549 | 0.979* | 19.194 | 2.505 | 0.938* | 17.449 | 2.319 | 0.969*
23. Kp 75.353 | 1.400 | 0.985* | 35.714 | 7.179 | 0.973* | 102.740 | 3.473 | 0.941*
24. Rb 58.210 | 2.055 | 0.981* | 23.474 | 35.500 | 0.971* | 142.590 | 5.072 | 0.967*
25. Bl 93.907 | 1.634 | 0.987* | 30.030 | 22.200 | 0.972* | 203.330 | 4.023 | 0.981*
26. Ds 92.491 | 1.188 | 0.959* | 59.880 | 2.879 | 0.549 | 112.370 | 1.793 | 0.957*
27.5so0 | 60.898 | 1.368 | 0.972* | 35336 | 4.965 | 0.944% | 74.042 | 3.296 | 0.940*

Max. 101.414 | 2.753 | 0.995 | 81.301 | 39.556 | 0.994 | 259.260 | 5.373 | 0.988
Min. 11.687 | 0.632 | 0.958 | 11.628 | 0.538 | 0.348 | 11.351 | 0.420 | 0.850

* fanuduiusnszauteddey 0.01
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Clay 0.489% -0.046
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Total Zn 0.235 -0.123

* fanudniusnseautivdidey 0.01

Ky =-27.649 + 10.339 (pH) + 0.105 (Fe-oxides)
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Zn fianunsowndeudeldludiu
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A197991 4 A7 r SEINaUTAYeIUAYIRYTENOUFUMUUNINAdYEY Zn Tuiu

@

UszAnsanduius )

o ANE
AMEUURAR
EXCH CARB Fe-Mn OX | ORGB | RESD | Fi+ Fp+ Fy
(Fy) (F,) (F3) (Fy) (Fs)
pH -0.817* 0.223 0.513* -0.109 | -0.290 0.267
oM -0.401 -0.473 0.562* 0.201 | 0.381 -0.397
Clay -0.205 -0.568* 0.535* 0.260 | 0.384 -0.439
CEC -0.372 -0.605* 0.574* 0.315 | 0.473 -0.527*
CaCO;, -0.494* | -0.314 0.616* 0.057 | 0.212 -0.205
Fe-oxides -0.603* | -0.461 0.777* 0.116 | 0.316 -0.316
Mn-oxides -0.578* | -0.228 0.677* 0.099 | 0.040 -0.087
Total Zn -0.325 -0.586* 0.611* 0.275 | 0.396 -0.452
Max. -0.325 0.223 0.rrr 0.315 | 0.473 0.267
Min. -0.817 -0.605 0.513 -0.109 | -0.290 -0.527

v @ o @

* fanuduiusnszauoddgy 0.01

4. agunansfing

1. lelwnesungundvarunsaldesuienisgadu zn a1n
iherazarsadndundeluduia 27 yaduldessiian &
581319 0.958-0.995 laedlen K- uaz n ogludag 11.687-
101.414 (wn./nn)a./un)"" uag 0.632-2.753 mudnéiy

2. A1 K danuduiusludauiniuauaudfsuegied
dedaglasdian r 9nuinludesfsan pH (0.697) > Fe-
oxides (0.693) > CaCO; (0.612) > Mn-oxides (0.552) > CEC
(0.525) > Clay (0.489) auasiu

3. saAUsEnauglLuumaAiives Zn Tufundeainnis
naapsgadudiulugjeglugy CARB uazsU Fe-Mn OX lngna
NMTIATIERANNFUTUS SENINauTRv R uiudndIu
sULuumMuAiives Zn wansliiiiuiiAn CEC foiluauifves

AuidnAgyfianiidvsnasdensinfoudnevesdansdluiu
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