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Abstract

This study was initiated to investigate the applicability of sludge from water
or waste water treatment on the crop cultivation.

Sludge is generated in the process of water and wastewater treatment process
in large quantity. The sludge can cause many enviromental problems. we have a
many available treatment methods of sludge However, these methods still
shortcomings and are not . -

The composition of typical municipal sludge contains organics and inorganics.
The organics components are normally burnt in high temperature and mainly
inorganics components are left after thermal treatment porcess.

For the production of artificial media, chabazite was used as additive, and the
mixed material was thermally treated in the firing kiln at 800~1,100C for about
10 minutes. The physical and chemical characteristics of artificial media were
analyzed and it showed that the artificial media could be used as a media for
plants and soil conditioner for farmland.

The concentrations of the toxic heavy metals in the media were lower then
those in the soil quality standard for farmland.

This study illustrated that the artificial media prodution process, and

introduced how to produce it's possible application as a media for plant growth.
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Table 1. Characteristics of the materials used in the experiment
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water waste water . :
treatment Sludge | treatment sludge Chabazite Unit
pH 8.60 751 6.70
EC 1234.00 2108.00 48.30 #S/cm
OM 3291 14.24 1.01 %
CEC - - 20.30 meq/100g
T-N 0.42 3.32 ND %
T-P 360.16 666.68 528.99 ppm
As 35.62 8.00 9.92 ppm
Zn 162.29 1956.72 70.87 ppm
Cd 0.57 2.96 1.17 ppm
Pb 29.69 117.70 18.96 ppm
Cr 56.55 165.73 30.04 ppm
Cu 34.78 326.12 30.92 ppm
Hg ND 119 0.87 ppm
Table 2. Chemical properties of the artificial media from
water/waste water treatment sludge(Unit:ppm)
o . artificial media from
Constituent Wzrtglilraia?neg? gsdrr; o | Waste water treatment
sludge
Main cations
Fe 80608 72087
Mg 8092 8045
Ca 10860 11756
Na 47038 60752
K 19072 19934
Heavy metals
Mn 2301 2324
Cu 44 121
As 102 107
Cd 19 17
Zn 250 639
Pb 96 47
Al 112130 121348
B 36877 72456
Cr 139 152
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Table 3. Physical properties of the artificial media from
water/waste water treatment sludge(Unit:ppm)

P - Artificial media from
Artificial media from .
water treatment sludge waste water treatment Unit
sludge
pH 9.36 7.89
EC 258.50 1182.00 #S/cm
oC 0.02 0.00 %
oM 0.03 0.00 % ]
CEC 6.50 5,60 me/100g
T-N 0.00 0.01 %
T-P 775.86 99.94 mg/kg
Particle density 2.55 2.44
Textural triangle Gravelly loam Gravelly loam
Table 3& AAARAHE A3 24959 89 A& BT Ao {FIEFHo
Ui ga® e B 4 dbd ole neadHHAN 948 Ao naAy.
HlFE 24-250|3 QRN 43 HFAEF a4 Gravelly loame] £ 3o},
Table 45€ £, A%, 24344 L A 498 24ES JUTE A4Y WES
I APEZ | Az EFHE ’é@?«l °1§}§7r31 AEES B4 Aoz A X
Fo A AHEA HEHE 4EAE 7R T Utk

Table 4. Chemical properties after mixed the artificial media from
water/waste water treatment sludge and Upland soil.{Unit:ppm)

AW 10 % AW 20 % | AWW 10 % | AWW 20 % Upland
+ + + +
US 0 % US 80% US 90% US 80% soil
Zn 161 175 167 209 129
Pb 82 37 30 36 30
Cd 17 18 13 17 15
Fe 66363 72175 56174 65319 46454
B 177 211 10880 236 6348
Mn 1149 1237 947 1147 794
Cr 126 130 117 121 93
Mg 11306 11164 9899 10378 8248
Cu 25 26 35 40 31
Ca 13893 14338 14297 16377 12239
Al 86177 87665 113512 90520 94843
Na 15037 14760 64141 14589 40146
K 21802 21467 25495 20307 23819
As 85 84 102 32 92
® AW ! Artificial media from water treatment sludge.

AWW :
Us :

Artificial media from waste water treatment sludge.
Upland soil.

493



Table 5. Physical properties after mixed the artificial media from
water/waste water treatment sludge and Upland soil.(Unit:ppm)

AW 10% | AW % |AWW 10 % | AWW 20 % Upland
+ + + + Unit
US 90 % US 80% US 90% US 80% sail
pH 8.41 851 7.66 8.01 8.51
EC 132.90 190.80 144.40 299.00 21330 uS/cm
oC 0.02 0.06 0.12 0.12 0.12 %
OM 0.03 0.10 0.20 0.20 0.20 %
CEC 17.22 13.88 12.78 13.02 1450 me/100g
T-N 0.00 0.01 0.01 0.00 0.01 %
T-P 107.43 108.29 160.69 140.33 1254.33| mg/ke
Particle
density 2.56 257 2.56 2.67 245
coefficient s s -3 -3 -3
0 293X107 488x10° 2.65%X10° 3.96x10° 529X10 cn/sec
permeability
Textural Gravelly Gravelly Gravelly Gravelly Gravelly
triangle loam loam loam loam loam
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Fig. 1. Process of artificial media production
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Fig 2. Layout of the experimental field plots
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Fig 4. Analysis results of the Bean
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Fig 5. Analysis results of the Corn
¥ AW @ Artificial media from water treatment sludge.
AWW : Artificial media from waste water treatment sludge.
US : Upland soil
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