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Production of Environment-friendly Artificial Media for
Agriculture Using Urban Sludge
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Summary

Large amount of sludge have been generating in the process of water and wastewater
treatment in urban area, and it has been making many environmental problems. Currently
almost of sludge is landfilled, and since sludge is difficult to handle and dehydrate, the perme-
ated water from the filled-in ground contaminate the surrounding soil and groundwater
which may cause serious environmental and sociological problems. ‘

The organic component in sludge can be almost removed through the heat treatment proc-
ess, and the final product is called artificial soil or artificial media according to the tempera-
ture control.

To produce artificial media using sludge, chabazite and lime were used as an additive, and
the mixture of sludge & additives was thermally treated in the firing kiln at about 800~1,
100°C for about fifteen minutes.

The physical and chemical characteristics of the produced artificial media were analyzed,
and it showed that it can be used as an artificial media for plant production or soil condition-
er for farmland. The concentrations of the toxic heavy metals in the artificial media were
lower than the soil quality standard for farmland.

The characteristics of produced artificial media, using the mixture of sludge and additives
through the heat treatment, is similar to the natural chabazite and soil. The analyzed result
of the mineral composition of artificial media showed that it has a characteristics similar to
natural stable soil, so the produced artificial media may be applied to farmland or water cul-
ture without causing adverse effect. Therefore this study showed that the above process can

be a feasible alternative for sludge treatment.
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Table 1. Characteristics of the materials used
in the experiment

Constituent Sludge |Chabazite | Lime
pH 7.41 7.65 12.86
Permeablility(cm/s) [1.1x10-¢|7.0x10-8| —
Specific gravity 1.98 3.15 3.08
Dry density(g/m?) 0.64 1.18 0.94
Void ratio 1.98 1.50 2.07
EC(dS/m) 10.9 0.0002 | 2600
TN(%) 2.71 — —
TP(%) 14.3 — —
OC(%) 7.76 0.19 0.1
CEC(me/100g) - 1.4 0.48
Cd{mg/kg) 34 1.4 -
Cu(mg/kg) 5,830 153 —
As(mg/kg) 91 14 —
Hg(mg/kg) - - -
Pb(mg/kg) 900 140 —
Cr®*(mg/kg) 11 - -

olo

Folth Aoz w2 4238 & 2
ii/\—t— N3, YYE+0E AE,

+
rE
ln‘l

+ Al (= 84), YA+

8
S
(%*é dFUAD), YA +&ea Fo=

B A | G-

ol A /\}%f& 3= ANE Y )%,
de] 7g, 1A 7lee FHAA
A=A 1 7% =Y AE s o)
T8 B3 g8 o8 AF
AAA EREsHY 3% (0.7kef/
LA ¢ UA=E dgych

2. 2ISHIX| MAAY

i fork o R (Mmoot
2
y

>
off - rie

it
_IHI ‘i°

BN

=
2
e

st ¢ 33
cm?)o) 71z

< AN AMSE FEA] MeEEe, A4S
SHAE DA Yst AFuAE Parshs B
o2A -t AAYe A ada
A AR HER v)Eolt. &, &A@
T8 A THE FHED L $XAE A
M3z AT by A Ee s At
A (Autitol E, HE, FE )& EFAA A
9, Az, 249948 & AR £8XE 933, 1
G A D e ALY ex] ZAE A2
&7] fla ke 7)&olnhh

2 ATddA ol &% HWHe 4-sre
Ao A G EE BAEE Hadte 2
A oA 7AA] AtgEol e W) &jx] A
U 718 B AN A8 EHE HEN0e 9
B HE Fast AuFERE Zoln &£¥A A
glol Aase AvEd 4& Aug X s
2A QgujA, AFEY, LEHE, dRFIE
5o 058 424 AES d& + A

-

L Input(Materials) -I Low thermal treatmenT|
| |
‘ High thermal treatment l

l Mixing |
! 1
L Out put I

Fig. 1. Process of artificial media production
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(f) Produce of fresh artificial media

Fig. 2. Photographs of production process using sludge
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Table 2. Mixing ratio of artificial media and
upland soils(%)

Artificial media from water

100/ 0| 0| 50| O
treatment sludge

Artificial media from Waste
01100 O 0] 50
water treatment sludge

Upland soils 0| 0]100| 50| 50

Table 3._pH and electrical conductivity of the
mixed media and upland soil

Mixing ratio pH EC

upland soil (100% ) 7.21| 72.548/cm
Artificial media from water
treatment sludge(50%) + 9.09| 161.94S/cm

upland soil(50% )
Artificial media from Waste water
treatment sludge(50% ) + 10.55
upland soil(50%)

6.88mS/cm
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Table 4. Chemical analysis of constituent min-
eral of artificial media and sludge

Artificial media Sludge
. waste
Constituent| water waste )
. water | water Chabazite
mineral |treatment water
treatment |treatment
Sludge treatment
Sludge

Si0; 59.94 | 5308 | 4050 | 2394 | 59.60
AlOs | 2130 | 1690 | 25.23 | 1142 | 1951
Ca0 590 | 18.32 0.57 2.83 0.38
Fe;03 6.87 5.38 5.55 4.30 8.48
Mg0 145 1.62 1.39 0.92 0.85
K0 2.36 2.07 1.93 1.40 2.59
P;0s 0.31 070 | 045 351 0.07
Ti0, 0.90 0.70 062 | 044 1.09
MnO 0.15 0.14 0.13 0.23 0.18
Naz0 0.54 0.43 0.59 0.46 0.02
L.OI 0.22 014 | 2232 | 5037 7.58
Total 99.94 | 9958 | 99.28 | 99.82 | 100.36
Unit ; Weigh %, Fe;03 : Total Fe, L.O.L : Loss On Ignition
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Table 5. Characteristics of sludge, chabazite and artificial media

Water Waste water Artificial media Artificial media from
treatment treatment from water waste water Chabazite Unit
sludge sludge treatment sludge treatment sludge
pH 8.60 7.51 11.58 12.92 6.70
EC 1,234 2,108 852 10.96 x 103 48.3 #S/cm
oM 32.91 14.24 0.54 0.71 1.01 %
CEC — — 3.70 5.20 20.30 meq/100g
T-N 0.42 3.32 ND ND ND %
T-P 360.16 666.68 294.07 288.64 528.99 ppm
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Table 6. Concentration of heavy metals in arti-
ficial media and soil quality criteria

(unit ; ppm)
Artificial media | Artificial media
Heavy from water from waste | Soil quality
metals treatment water treatment | criteria*
sludge sludge
Cd 0.75 0.58 4
Cu 41.29 76.23 125
As 11.26 9.64 15
Hg ND ND 10
Pb 17.64 14.31 1 300
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