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A Study on the Fertilizer Applicability of Sludge
from Nightsoil Treatment Plant

Chan-Ki Lee* - Chun-Ho Han**

Abstract

This study is conducted to provide useful fertilizer or soil conditioner of sludge from nightsoil treat-

ment plant, Several possibilities present themselves,

The major sink for dispasal of waste sludge is

the land, and in this case values will be measured primarily in terms of agricultural benefits,

According to the result of sludge drying experiment,
more increased by three times than the state without mixing,

the drying rate with mixing once a day was

And in sludge, N was 7—9%, P was

0.85—4.14%, and coliform groups in dried sludge were 75 MPN/gr,
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Fig. 1. Sludge Drying Bed
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Fig, 2, Heat-Drying Bed
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B AR HE FFFonEC, N, P, K, Ca, Table 3, Wasting Sludge Concentration of

Mg, Fe, Mn, Zn, Cu, B, Mo, Si, Co, Na Two Stage Digester
o SHAN, ZE HhE 3909 T4 A lEff_ 55 (ang/1) [Sludse Coneantration
HH®» 2 Standard Method®df] 27 E4 =59
t}, 3,275 37,050
© 6,644 34, 345
6,100 43,955
3. MBER & A
5, 200 48,370
1) ZEXel R W e Ave. 5304 40.930

EAE <219 Wi s omd HBEA ol w) HRT & SRT 7t 20H<ql 7A-%9 ki
Table 1, 2, 3o viebel slet. WMAME 35°C  grmke s00ml #@Fsel WRERS g
Table 1, Sludge Characteristics of Single  #F 1A17F 308 F # 47%7F @9 ok
Stage Digester WHAY Ao A3He AR <ejx Fk

Time Sludge Volume | Clear Liquid LEEY Bl EEWadoem IRl
(hr) (ml) Volume (ml) o# A= B ®wPlol Tt A, W
14: 30 500 0 2 AFE F 347k0] AAYPE 8w £ A JFo|
16: 00 265 0 235ml 2 53% 9] EEwEe]l =Y T 248
17+ 30 235 5 B Fele oA aftel 195ml e 61%9) L
10: 00 200 10 WREol s 9.

14: 30 195 12 B WA TR RSl SSe W
14:30 195 13 16, 000mg/1 7+ 24R5RES %9 27, 000meg/l % =2
14: 30 195 0 B om VSSE # 13,000mg/l o 4]

i teienci _ 25,000mg/1 A =2 PE= At ol AL SSF
Table 2, Settling Efficiencies of Single % 66% Aot 24N Saro] YLiE Aol th,

Stage Digestier
EREA B R A BEe

55 (mg/D VSS(me/D) 40,930mg/l & 4] -3 W RS
Effluent | Fibe | Effluent | S hlm gleh. o] 79 W MRS 0, 3H
16,235 28,360 13,456 25,760 ol gieh.

15,878 26,536 12,780 23,382 MR BAstos mEEY v BIF A

BEG A BE 2 Qe w84 XEE 5

Ave, 16, 359 27,448 13,128 24, 321
ve #idt Aol Table 40] Qo o A9 FMMH

Table 4, Sludge Characteristics of Anaerobic Digester

Concentration (mg/1)

Sludge type

TBOD | SBOD l TCOD j SCOD I ss VSS ‘ TS V3

Ist Stage Digester 24,966 19,121 54, 365 21,428 17, 800 14, 800 44, 666 24, 660
13, 300 9, 340 — — - — 62, 600 40, 500

2nd Stage Digester — - — —_ 21, 375 18, 000 42,000 26, 000
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Table 5, Solids Concentration from Floration System
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Table 6. Sludge Dewatering Efficiencies Drying Bed System(Without Mixing)
Time 5cm Depth 10cm Depth
(days) | Moisture Humxdlty le:np, Moisture | Humidity Te:np, ’ Moisture Humxdzty Teinp
(%) (%) (°C) (%) (%) (°C) (%) (%) °C)

0 74,40 70 20,0 74.40 70 20,0 78 73 5.2

1 65, 30 72 21,9 67.2 72 21,9 72 83 7.7

2 63, 20 70 22,9 67.3 70 22,9 73 78 8.9

3 63, 00 68 23.0 66, 2 68 23,0 67 81 7.7

4 62, 50 59 24,8 64,10 59 24,8 66 72 9,7

5 60, 40 58 23.9 62,70 58 23.9 70 69 10,4

6 58. 40 65 22,7 61. 60 65 22,7 68 72 10,8

7 56, 44 81 19.7 60, 63 81 19.7 -~ - —

8 55, 65 68 22,8 60, 28 68 22,8 — — —

9 53, 65 69 24,0 59, 63 69 24,0 — — —

10 53.61 72 22,8 54,77 72 22,8 — — —

11 53, 68 73 23,5 54,37 73 23.5 — - —

12 51,16 69 23,0 52,74 69 23 _— — —




Time 16cm Depth 20cm Depth 30cm Depth

(days) | Motsture Humidity| Temp, Moisture l Humidity | Temp, Moisture | Humidity| Temp,
(%) (%) (S (%) (%) (°C) (%) (%) (%)

0 74.4 70 20,0 78 73 5,2 78 73 5,2

1 71,0 72 21.9 74 83 7.7 76 83 7.7

2 68,5 70 22,9 71 78 8.9 73 78 8.9

3 68.5 68 23,0 71 81 7.7 72 81 7.7

4 68.4 59 24.8 72 72 9.7 72 72 9.7

5 62,2 58 23,9 70 69 10.4 72 69 10, 4

6 62,1 65 22.7 71 72 10.8 71 72 10.8

7 62,12 81 19,7 —_ - — _ - —

8 62,42 68 22,8 — - — — — -

9 60,32 69 24,0 - —_— — - - —

10 56, 53 72 22,8 - — — — — -

11 54, 66 73 23.5 — — — — — -

12 54,58 69 23.0 - — — - - -
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Table 7 Sludge Dewatering Efficiencies in Drying Bed System (Vinyl House Type)
(Without Mixing)
Time 5cm Depth 10cm Depth 20cm Depth
(days) |Moisture Humidity|Temp, |Moisture|Humidity T emp, Mmsture‘Humxdxty Temp, Moxsture‘HumidityiTemp,
(%) (%) C) ) (%) (%) O % (%) e[ (%) 9 (C

0 74,40 70 20,0 74,40 70 20,0 78,00 73 5,2 78,00 73 5.2

1 69, 90 72 21.9 69,20 72 21,9 74,00 83 7.7 74,00 83 7.7

2 69, 90 70 22,9 69,20 70 22,9 70,50 78 8.9 71,00 78 8,9

3 68, 30 68 23,0 67,30 68 23,0 69,00 81 7.7 69,00 81 7.7

4 68, 00 59 24,8 65,80 59 24,8 70,00 72 9,7 71,00 72 9.7

5 64, 30 58 23.9 62.90 58 23,9 70,00 69 10.4 71,00 69 10, 4

6 64, 20 65 22,7 62,60 65 22,7 67,00 72 10,8 68.00 72 10.8

7 57,63 81 19,7 62,68 81 19.7 - — - - - -

8 57.75 68 22,8 62,44 68 22,8 - — —_ — - -

9 57,67 69 24,0 59,54 69 24,0 — - — - _ -
10 55, 86 72 22,8 58,25 72 22,8 _ - - — —_ —_
11 50,94 73 23,0 51,09 73 23.5 —_ - - bl - _
12 46.79 69 — 49,56 69 23.0 — —_ - — - -
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Table 8. Sludge Dewatering Efficiencies in Drying Bed Sysfem
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Time 5cm Depth 1 10cm Depth 15cm Depth

(days) Mom/mre Humidity Te_ggp l Maisture ) Humidity Tegnp, Moisture { Humidity [ Temp,
(%) (%) (°C) (%) (%) 0 (%) (%) °0)

0 74.4 78 20,5 74.4 78 20.5 74,4 78 20.5

1 73.0 82 22,2 74,0 82 22,2 75.0 82 22,2

2 66.5 77 23.0 69,2 77 23,0 68.1 77 23.0

3 57.0 74 22,6 66.8 77 22,6 70,10 74 22.6

4 50,2 78 23.0 63.9 78 23.0 67,7 78 23.0
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Table 9. Sludge Dewatering Efficiences in Drying Bed System (Vinyl House Typc)
Time - S5cm Depth 10cm Depth
(days) Moisture Humidity Temp, Moisture Humidity Temp,
(%) (%) (°C) (%) (%) (9]
0 74,4 78 20,5 74,4 78 20,5
1 74,0 82 22,2 74.0 82 22,2
2 67.8 77 23.0 68.8 77 23.0
3 66, 6 74 22.6 67.5 74 22,6
4 64.5 78 23.0 66. 6 78 23.0
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Table 10, Drying Period for Fertilizer Production from Waste Sludge

Depth Drying Period(days)
(cm) Fine Granule | Coarse Granule
(351-5%Hu) (40~45%Hu)
Without Mixing Open Drying Beds 5 18—25 15—18
10 21—27 17—21
15 21—28 18—21
20 34—44 30—34
30 34—44 30—34
Vinyl House Drying Beds 5 17—22 14—17
10 19—27 16—21
20 22—28 19—22
Mixing(Once a day)  Open Drying Beds 5 6—7 5—6
10 12—16 10—12
15 18—23 15—18
Vinyl House Drying Beds 5 12—16 11—12
10 15—19 13—15
% Hu : Moisture Content
(days)

40

Moisture Content———

0 1 ‘ { 1 i 1 1 L

20 30 ' 40
10 (days)

Fig.4, Sludge Dewatering in Open Drying Beds(above) and Vinyl House Drying Beds
(below), (Without Mixing)
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Table 11, Heat-Drying Efficiencies of Waste Sludge
Time i 3cm Depth S5cm Depth 8cm Depth
(min, ) ’ Moisture tTemp_ of the Gas| Moisture [ Temp, of the Gas| Moisture [ Temp, of the Gas
(%) Stream (°C) (%) Stream(°C) (%) Stream(°C)
0 82 — 78 — 78.8 -
10 — — 75 71 70.6 100
20 71,76 73 67 75 78.8 100
30 _ —_ 63 65 78.6 93
40 60, 46 68 59 70 78,4 85
50 — — 55 65 78.1 97
60 46,76 66 45 69 73.4 100
70 _ — 40 72 68,3 100
80 30, 85 68 35 65 67,7 100
90 — _ 29 69 65,1 100
100 22,90 68 25 67 64,6 100
110 — 68 19 71 — 100
120 - — 14 66 60, 4 100
130 — - - -_ 59,3 100
140 — — — — 57.5 100
150 - — — —_ 56, 4 97.5
160 - —_ — —_ 55,0 82
170 _ _— — — 53.7 85
180 —_ - - - 51.8 82
190 b - — — 50,0 82
200 — — _ — 47.5 80
210 — — —_ — 44,6 80
220 —_ — — —_ 42,5 83
230 — -— — —_ 38,2 82
240 — — _ — 34.5 83

#% Temperature of the Raw Sludge=15,5°C
Temperature of the Drying Sludge=57°C

FA 3, 5, 8cm o BARREE 3cm 9 5cm
2 A& gl v &stAl vrelhve] 8em €]
Aol = wpgde] debAm g, F, kA
EFA 3, 5, 8cm & AL SEEHRELE A7

0.59, 0.53, 0.19% %A 3cm, 5cme] FREAR-E

8m o ALw ) AEAE E <=7 9
FEEe 0% BRAYE O £88E B
e 3, 5cm e 9o # 708, 8m o 7
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Table 12. Sludge Characteristics of Raw and Dried Samples
Concentration(%) Concentration(ppm)
Samples
N | P l Ca | Mg K | Fe l Mn
Raw Anaerobic Digested Sludge 7.89 3,53 2,48 2.64 3680 1740 581
Raw Aerobic Digested Sludge 9,43 2.60 2,69 2,08 2780 1490 701
Drying Beds Sludge 8.63 4,14 2.96 3.08 3820 1710 697
Heat-Drying Sludge 8.80 3.46 2.80 2.53 4370 1818 580
Composting Sludge 9. 82 1.73 1,92 1,23 4470 1116 548
Coarse Granule 7.33 0.85 2,69 2,08 — 1490 701
Concentration(ppm)
Samples - .
Zn ] Cu ] B l Mo ' Si l Ca ] Na
Raw Anacrobic Digested Sludge 3961 57 18,5 6.8 443 0.4 7977
Raw Aorobic Digested Sludge 477 73 18,4 9,0 488 1.6 2387
Drying Beds Sludge 391 46,1 22,2 8.2 416 0.8 8238
Heat-Drying Sludge 493 69 24,5 8.5 522 0.4 9090
Composting Sludge 328 53 11.6 4.4 1044 0,1 4033
Coarse Granule 477 73 18,4 9.0 488 1.6 2387
% 9% or ppm of Dried Sample,
B5& rhigk Zlo] Table 120] ¢, oA 9] WA T g A4S Zle] Table 130,
aE 3 gl A A kel o8 Azd 1A JEEE fEieel goldtn s Az,

Table 13. Total and Fecal Coliform of Raw and Dried Samples

Semples Total Coliform(MPN/gr) Fecal Coliform(MPN/gr)

Raw Anacrobic Digested Sludge 1,2x104 4,4X10%~1, 2% 104
Raw Aerobic Digested Sludge 1.2x 108 2.2%10°

5cm Beds Sludge 4,5%x 10! 2.0x 101
10cm Beds Sldge 4,5%x10%~1,2x10°% 2.0x10%2~1,2x103
15cm Beds Sludge 2.0x102~3.6x 104 1,0x10%~1,9x 103

Scm Vinyl Beds Sludge 2.0x 102 2.0x 10!
10cm Vinyl Beds Sludge 1,2x 104 2.0%10!
Heat-Drying Sludge 4, 3% 104 4. 3% 104
Fine Granul. 7.5% 10! 3.3x10!
Coarse Granul 1.2x 108 1,2x10°%
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