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ABSTRACT

As it is forbidden to landfill the organic sludge generated in water treatment plant from 2001, disposal coast of the
sludge will be highly incersed. Therefore, This Study was conducted to recyle the sludge of water supply plant as
inorganic fertilizer for agricultural areas and forests using the Chemical and the Hydrothermal methods. As the result,
we could manufacture sutiable inorganic fertilizer, removing organics and harmful heavy metals by the Chemical and
the Hydrothermal method.
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[Table 1] The State by the Source of WaterSupply

WS | nMm MT YY

Item
Source HR JL DL
Capacity
(m'/day) 30.000 | 120.000 | 240.000
Product
(m'/day) 23605 | 116.000 | 200.644
Movable
rate(%) 78.1 80.0 83.6
NTU 13.38 1.45 2.13

SS/NTU 0.26 142 137
Sludge factor { 0.273 0.273 0.273

Chemical
dosage(mg/ £) 28.58 1542 1883

Sludge
condge | 214 | a2 | 793
Water(%) 30 83 80
Sludge/source -5 5 5
udge/source | 80x 10 [3.33 10°{ 40 10
Sludge
(ton/year) 780 1540 2890

WS : Water supply plant, NM : Nammyoun, MT : Mongtan, YY : Yongyoun
HR : Hwanglyong river, JL : Juam lake, DL : Dongbok lake
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[Fig.1] The flow chart for sludge trearment.
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[Table 2] Heavymetal Contents of Sludge

(unit:mg/ke, dry basis)
Heavy | Fertilizer WS
Metal | Standard | NM | MT | YY
As 50 243 | 271 | 2.26
Pb 150 952 {1532 | 11.86
Cd 5 086 | 092 | 087
Hg 2 058 | 082 | 084
Cr 300 026 | 031 | 0.28
Cu 300 130 { 213 | 157
[Table 3] The Component of Sludge Composition(%)
Composition Water supply plant
(%) NM MT YY
T-C 4,58 4,19 421
T-N 0.83 057 0.63
T-H 1.78 154 156
Si02 19.31 20.25 1957
AlOs 10.82 9.72 1163
Fex03 5.10 456 442
K0 1.52 132 1.29
MgO 1.34 1.26 1.24
Na:0 031 0.50 0.48
Ca0 0.40 0.37 0.35
TiOz 0.12 0.05 0.03
P:0s 0.21 0.15 0.18
MnO 0.13 0.17 0.16
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[Fig. 4] TG-DTA analysis of water supply plant sludge.
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[Table 4] The Experiment for removing Heavy Metal
{unit : mg/kg)

Item | Sa. | As [ Pb | Cd |Hg | Cr | Cu
ot A 2437952 [086]058] 026 [1.30
B 12.71]1532]092082] 031 [213

dge "cl226]11.86[087[084] 028157
A |2.16] 761 [0.42[046]0.182[1.09

CRM [ B |2.38[11.95[043[063] 0.22 | 1.79
C 1205|973 ]045[068] 019 [132]

A [1.14]4.19[0.34]0.24]0.11 | 059

HTM| B [1.19]645]034{0.34] 013096
C 1107|546 [0.57]0.33] 0.03 [0.71

FS_ 1501160 5 | 2 | 300300

A:NM, B:MT, C: YY, Sa. : Sample, CRM : Chemical Reaction Method
HTM : Hydrothermal Method, FS : Fertilizer Standard

[Table 5) Mean Removal Rate

mean removal rate(%
Method T Ph T Cd [ Hg | Cr [ Ca
CRM 10.9120.2150.9§21.0] 305 15.7
HTM |54.1156.1160.4 5675841553
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[Fig. 5] Manufacture process of inorganic ertilizer from the sludge.

[Table 6] Discharge Water Analysis
Item Unit |Value] Item | Unit ]| Value
pH - 6.34 K mg/ £ | 49.60
Turbidity ][ NTU | 05 Ca mg/ ¢ | 50.81
C‘t’i"’,‘i’;“f' us/en| 440 | Ce |me/]2159
NH3-N |mg/ ¢ | 0.86 CN__ |mg/ £]0.000
NO3-N |mg/ ¢ | 050 As mg/ £ | 0.000
COD Img/21) 50 Mg {mg/ 2] 0.000
BOD mg/ | 35 Pb ng/ £ | 0.000
SS mg/ 4| 8.0 Cd _|me/ 2]0.000
Al mg/ ¢ | 0.426 Cr mg/ £ | 0.000
Fe mg/ £ | 0.000 Zn £ { 0.006
Cu mg/ £ 10003 Mn |mg/2]0.002
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