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ABSTRACT

The objective of this study is to improve the function of an artificial culture soil which was
mixed mainly with alum sludge. The artificial culture soil was more efficient than the
commercial culture soil for the growth of perennial ryegrass and bush clover. Artificial
culture soil was prepared paper sludge(40%), alum sludge(30%), sewage sludge(20%), and
compost (10%). This artificial culture soil had no adverse effect on phytotoxicity tests. The
alum sludge gives some water holding capacity and cohesion strength to the soil enought to
require no other addition of adhesive agents. The leaching of aluminum from the alum sludge
was negligible even at very low pH(=2) due to the mixed compost.
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Sample A B C
Alum sludge 40% Alum sludge 40%
Component Alum sludge 100% + Soil 60% + Compost 60%

Table 2. Treatment of Samples for Plant Nutrient Experiment

teatments '

Componer AS 1 AS 2 AS 3 AS 4 Control
Paper sludge 40 40 40 40
Waste water

40 30 20 10 Commercial
treatment sludge - calture. soil
Alum sludge 10 20 30 40
compost 10 10 10 10
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Table 3. Chemical Properties of Alum Sludge Used
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Ca Mg Na Al Fe

CEC

pH
1:5)  (mS/em) (%)

% (cmol/kg)

74 0.5 15.2 0.4 0.1 0.72 032 031 0.16 7.30 233 11.8

Table 4. Chemical Properties of Paper Sludge Used

Ca Mg Na Al Fe CEC

pH EC oM N P K
(1:5)  (mSiem) (%)

% (cmol/kg)

6.9 6.4 56.1 0.7 0.2 0.29 0.26 0.65 0.29 8.18 0.60 18.0
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Table 5. Chemical Properties of Waste Water Treatment Sludge Used

H EC oM N P K

Ca Mg Na Al Fe CEC

&5 @sem ()

9, (cmol/kg)

72 115 36.2 32 1.0 0.56

0.56 0.14 0.27 328 1.61 17.1

Table 6. Chemical Properties of Compost Used

EC oM N P K

Ca Mg Na Al Fe CEC

pH
L5 (wS/em) (%)

% {cmol/kg)

71 16.7 36.3 0.8 05 0.34

0.30 0.45 021 1.34 0.79 214
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Table 7 Effect of pH on Aluminium Leaching from Alum Sludge

(Unit : mg/L)
= pH 2 pH 4 pH 7 pH 10
Time ;
A B C A B C A B C A B C
6 2,040 2,405 0 18 0 0 0.9 0 0.6 6.9 0.7 0
18 2,010 2,460 0 15 0 0.2 0.9 0.4 0.5 0.45 09 0.5
24 2,047 2,350 03 345 0.3 0 2.1 0.6 0.6 3 0 0
42 1,837 2,640 0 3.15 0.6 0.6 135 0.6 0.6 36 0.6 03

A : alum sludge B : 40% alum sludge + 60% Soil
C : Antificial Culture Soil(contained 40% alum sludge)
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3.3. 1 Perennial ryegrass
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31.0
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30.0
2.5
29.0

2S5 Control AS1 AS2 AS3 AS4
Treatments

stalk(g/pot)

Fresh weight of

Control : Commercial artifical culture soil,

AS 1: 10% alum sludge contained,

AS 2 : 20% alum sludge contained,

AS 3 : 30% alum sludge contained,

AS 4 : 40% alum sludge contained :
Figure 2. Comparison of fresh weight of stalk of Peren-

nial ryegrass.
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Fresh weight of

00 Control AS1 AS2 AS3 AS4
Treatments

Control : Commercial artifical culture soil,
~ AS1:10% alum sludge contained,
AS 2 : 20% alum sludge contained,
AS 3 : 30% alum sludge contained,
AS 4 : 40% alum sludge contained
Figure 3. Comparison of fresh weight of root of Peren-
nial ryegrass.
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Table 9. Natural Water Content of Soils and Alum
Sludge

Classification of soil Natural water content (%)
Sand 20 - 30
Saturated clay soil 40 - 50
Peat - 200
Alum sludge 400 - 600

Control : Commercial artifical culture soil,
AS 1: 10% alum sludge contained,
AS 2 : 20% alum sludge contained,
AS 3 : 30% alum sludge contained,
AS 4 : 40% alum sludge contained
Figure 4. Comparison of dry weight of bush clover.

Table 8. Comparison of Water Holding Capacity
Between Commercial Artificial Culture Soil
and 30% Alum Sludge Contained Artificial
Culture Soii

Commercial
artifical AS 3 Remark
culture soil
Water Lower then 1/3
holding 61.0-67.7 73.6 atmospheric
capacity(%) preshure

AS 3 : 30% alum sludge contained
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Figure 5. Chemical structure of CMC and substitution reaction with various cations.
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Figure 6. Erosion effect on artificial rain(100mm/hr).

CMC(Sodium Carboxymethyl Cellulose), po-
lyvinylAl 282 34, 493, AHE 58
A7kt ARgsta glotk 23y @A) IuelME
HAS T8Iz ogle ¥Rk ol Ryt A
A B HAF L 2uto] ofg]E gl girt.

=% Fig. 59 2 725 7} CMCE 913 H)
GEZF v 3¢ Fe, Al, Ca, Mg 53 22 &
< 7} ol Y3 A&d Narl Eatas)
(Dispersion effect)& YElo] H&&E ZhaA]
719, ol21d F&AH L Azko| Al uet A
s adke Aoz deiA dd 53 CMCEe
TLE Holglo] 2 &3] TIAAA ALGS] ok
g A{le T&Ao] ol 7]et thE H&
AEE 2B 93 F T o, AUTA
o] B 1, 71A d5] ]le] Hi Sirt.

Fig. 69 Uehd uet o] =S #ol7] 913

A 71&0) AHEEET Qe HEAA EF AT 2o
Ay $HAE T/ AS 3 A7t A2
off o3t FAzo] dFo] AA et UTE ¢
I Qitt. o] A st AlFF 5~1090] A}
3 AL €89 e FEHd Jsix FH
ALe} A F@FIME BEAE FAEAY &told
o] Yoju= FHgo] 71EY AEHT A= A
& 4= gict.

& A5 84 I AT HIEY A= 7
&9 AFAAM HEE F7HE Y3 AR e
CMC(Sodium Carboxymethyl Cellulose)ut
polyvinyldl ZEAEE 59 HAAE HEZ A}
43 Yok AT HEY EAZF YA &
= ot

ole}re Avl= AR &AMt A SHEE

AL J&Fe 45k Aol A <A

Table 10. Liquid Limit and Plastic Limit of Various Soils and Alum Sludge

Classification Liquid limit(L.L, %) Plastic limit(P.L, %)
Sandy soil 30 - 50 20 - 40

Silty sand 40 - 70 30 - 50

Silty clay 40 - 120 30 -70
Alum sludge 457 - 484 177 - 189
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Figure 7. Effect of germination rate during culture period.
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