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A Study on the Digestion Degree of the Night Soil in a Bubble Column
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Abstract—The digestion degrees of the night soil which was taken from a night soil processing plant
have been measured in a bubble column according to dilution ratios, aeration velocities, digestion time, and
hole area ratios of distribution plate. Digestion degrees increased with increasing dilution ratios and aeration
velocities, and they increased with decreasing hole area ratios of distribution plate. The surface tension
measurement method for digestion degree gave high accuracy than BOD measurement method. We suggested
the estimated digestion degree equations according to various experiment conditions.
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Table 1. Chemical properties of night soil

Fig. 1. Schematic diagram of experimental apparatus.

1. Air compressor
2. Preheater

3. Water absorber
4. Flow meter
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5. Perforated plate
6. Thermometer
7. Column reactor
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Environmental and Sanitary

Japan(Ind. Water

Properties Association of Japan Sur. Soc.) Pusan, Korea
pH 7-8 7-9 6.5-8.5
Moisture(%) 97-98 M: 97 M: 9%6

R: 96.5-97.5 R:94-975
Residue(evap.%) 2-3 M:3 M: 4

R: 25-3.5 R:2.5-6.0
Decreasing amount(igni) (%) 60 60 55-65
COD(ppm) 3000-5000 M: 4000 M: 6000

R: 3000-5000 R: 4000-8000
BOD (ppm) 8000-15000 M: 13000 M: 20000

R: 8000-15000 R: 15000-25000
C1~(ppm) 5500-6500 M: 5500 M: 5000

R: 4500-5500

Total nitrogen(ppm) 5000-6000 M: 5500 —

R: 5000-6000

M: mean, R: range
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Fig. 2.1, vs. at the different dilution ratio.
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Fig. 3. 5 vs. t at the different dilution ratio.
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Fig. 4. 1. vs. t at the different aeration velocity.
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Fig. 5. np vs. t at the different aeration velocity.
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Fig. 6. 1, vs. t for the different hole area ratio of perforated
plate.
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Fig. 8. Comparison of the experimental and estimated g
value.
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Fig. 9. Comparison of the experimental and estimated n,
value.

Fig. 9ol 42} to] 4] (4)% ol4-stod 232 7 4kx]9}
AP E v wgr A7 221 105% AR g3 A9
SRR

110:24-33 t0.378 UGO.545 8*0.(}355 )\0.426 (4)
4.4 &

x ARAA AAG EnE AR g, B
719 214w, g 7 v D skl o] o

2t 3714 7)o o8] A7) AANA g3 e
AnE Ak

(1) ZAA=EY ] ofs) A3leE 23§ A3} 23
zls glof| we} A g4 THAH. S Zrlstglon] 4
37} st wiel A|ge) A By Ao e
g et

(2) Ex8Y2) 23T A5 Xl &S AA 3
At 3719 Brl& g 3A €52 27l

(3) FAababe] v WAule] Welrl 1.83X107%-345
X102 uf FEAbge] o HAn|7} He4F 23l
AA el

(4) 3wl o] 5-10u), F-7]9] Z£7]4% 0.76-1.378
(cm/sec) 2 F-4bshe] 77 w4u]7} 1.83X10°*-3.45 X
107221 A3 9]ol 4 Fojxl BOD2 &3l o)k 43}
Eo] FAbxe ohg-3t 2okt

nz=10.5698(23.08 + 21.38 Int) (1.0+ 0.4 InU;) e**%),
3)
(5) 3| &u)go) 5108, T7]9] E7]4% 0.76-1.378
(cm/sec) @ #-4be] 9 72u]7} 183X 10 2345
10 2 Aguglol ) Exigeiyol olat £aEs) 4
e ches} gore,

Ne= 24.33 tO.S'm UG(J.545 € —0.0655 }\0.426 (4)
AR |12

(BOD), :BOD of sample
(BOD)7 : BOD of sample after digestion

t : the digestion time [hr]

Ue : aeration velocity [cm/sec]

Iz2|0|A 2R

g : the ratio of hole area [ —]

e : degree of digestion represented by BOD
_ (BOD)y— (BOD) [—]
~ (BOD),

Mo : degree of digestion represented by surface
tension =—>—° [—]

w— Op

A : the ratio of dilution [ —]

o, : surface tension of sample before digestion
[dyne/cm]

o, : surface tension of sample after digestion
[dyne/cm]

Ou : surface tension of distilled water [ dyne/cm]
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