ANALYTICAL SCIENCE & TECHNOLOGY

(Journal of the Korean Society of Anslytical Sciences)
Vol. 8, No. 1, 1955

Printed in the Republic of Korea

4| 71=2] obEst Mol st At

HEH - 2Bt

A8 ¥ st
I AT ®AA7AE

(1994. 11.5. A=)

A Study on the Lime Stabilization of Livestock Waste

Hyun- Chul Kim, Yong-Su Choi*
Department of Chemistry, Kyunghee University, Seoul 130-701, Korea
* Environment Research Center, KIST, Cheongryangri P. . Box 131, Seoul 130-650, Korea
(Received Nov. 5, 1994)

RF: HA ) E Held] o) 4= Y R Er)A 2bge B Aeles A

o 3 sobat Aedel 4 59 FAAe] Qo AGeal el 7 F5712, SEEYA A
&9 HEE B ol g So LA Qleh o)sh L 257 B A& A £A1R
& wojakn S4A71EE o]Hut W AP QARNAA 2NHE 2HiS) B L7
Q Aulal o, 7|43 R WUE, W02 S Aiste I Ee moplRA wE $7140E
2 o148 § Uk 27T FHH A2l F AY ALETAE ATk

S AR AR shigl S e AR w2 S dRls A
2] bR A, by, HAA g e B 8 Hrlsle Bk pysido. Ards H8 ¢as
= 913 37 8} Fojak-E 3R v o} 309, wF-2A)7-e ¢k SRo)n), AZE AldAlE £}
ARDzrt A Aoz vepdeh 83 s} MBS ofdgel o g 5715 e of
50% W2, vl Fal & A4, Ql4k o el g2 oF 5.3% ek =gt gkl 3} A a)A] ok Rao},
sty Bof ohEAe] Aol AR A, Ut Fo fAF-LE 98% ol4h 71432 2 A]
A=l gjch atedy) E22 b Hel B EobliEA = /1AM RE AMEE - 3lE sler
Fedgich

Abstract : One of alternative conventional technologies used for treatment of livestock
wastes i3 composting process, and recently some mechanical composting processes are being
practiced. It is, however, recognized the composting process also has its own limitations
such as longer time requirement, and difficulties to estimate the degree of decomposition,
etc. The incomplete compost contains potentially harmful materials to crops and public
health due to instabilized organic contents and pathogenic organisms.

The purpose of this investigation is to develop an innovative system whereby anxious
livestock wastes are thoroughly stabilized and disinfected. Thus the overall management
scheme should meet the following requirements.

1. A system should be in a cost-effective and environmentally sound manner.

2. Sludges must be chemically stabilized and bacteriologically safe.

3. Odor-free by product should be applied to crop land.
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4. Sludges are scurces of fertilizer nutrients and/or soil amendments to enhance crop

production.

5. And they can be used as potential pH adjusting agent of the acidified soils.

Overall effectiveness of the developed system is experimentally tested to satisfy the pre-
set criteria and requirements. Major experiments are divided into four categories: they are

1. chemical stability test,

2. optimal condition test of stabilization process,

3. bacteriological examination and disinfection tests, and

4, deodorization tests

The stabilization process is consisted of the stabilizing reaction process and the drying
process. Stabilized wastes is dried by both sun dryer and rotary dryer. It is shown thatt an
additive dosage of about g/ kg solid in wastes with a minimum of 5-minutes reaction would
be necessary for effective stabilization reaction.

The stabilization process is consisted of the stabilizing reaction process and drying
process. Stabilized wastes are dried by both sun dryer and rotary dryer. It is shown that an
additive dosage of about 300g/kg solid in wastes with a minimum of 5-minutes reaction
would be necessary for effective stabilization reaction.

In the stabilization reaction process, the pH of wastes is lowered from initial values of
12.3 to 8.6. High pH prevents odor production and kills pathogenic organisms. Organic
matter contents in the stabilized wastes are about 502 and the sum of countents of
fertilizer elements such as total nitrogen, P,0; and K,O are about 5.3%. The livestock
wastes that are stabilized chemically and hygienically can be used as a good soil conditioner

and / or organic fertilizer.
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Fig. 1. Flow Sheet for the Stabilization of Livestock
Wastes
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Tuble 1. pH of Extracted Solution on Stabilized Livestock Waste

Drying Reaction Additive Dosage (%5)
_- Condition Time 20 30 40
(step) {min.) pH
5 10.1 12.3 12.5
1 8 9.4 12,2 12.5
5 8.3 10.0 12.1
2 8 8.1 9.7 11.4
5 8.7 8.6 10.1
3 8 8.4 8.7 9.0
5 8.9 8.9 8.6
4 8 8.7 8.7 8.9
5 8.9 8.6 8.3
5 8 8.7 8.9 8.7

yhE-A17F 53 W 27] A5 oF s Ald A e
2 oF 50% A X SLA7E 35 Axzzle] iyt
7oz W=, o] ] 23644 HF HelEel] o
g 8-&elo] pHE Table 1o viepd ve} 7o) 2F 8.6
o 2.4 ofgte] A S Hr).

4.2, StE Y

#Hx ot gl e Fe AL el da A
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Z7] 2471 55 Y Azl gk A
2 o} AolA ] whsoll o8] el g9 2 39
5T, pH= 12.32.2 Argstd, o] salel A F4b# 7]

Table 2. Stability of Stabilized Livestock Waste
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o] 4k v A== et E39-E Jelgich =
A= T obdst 2 el 2 pH 8.69] ofdgte] A
L.24 frE e A EAle] MM EaH
o, Qale} Reof Fo] F-AEs] uleste] 27} gle]
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13 E31- Thble 30l vrehd ufe} 7ho] k3] 3} 2 &)
2AFe) ghRue} FE7} 1, 260ppm a2 HA 3} A
2]A thekes Halse, ALES Axr)l Ay
ot HA st Ae] F 4ede] HA3tH Odor
Thresholdq] 46.8ppme- 94 W E:= 17ppm-& vie}
Wk

53] 2ol 47122 AZY #7142 ¥ EF A

L Livestock Optimum
Description Waste Stabilized Waste

Initial Temperature () 22.8 39.5
Water Content before Drying (%) 72.5 67.0
pH of Waste before Drying 6.5 12.3
Organic Material Content after Drying (%) 66. 4 48.8
pH of Waste after Drying 7.2 8.6
Organic Material Concentration

in Extracted Solution after Drying (%) 0.42 0.20
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Thbie 3. Odor Test of Stabilized Livestock Waste

{Unit : ppm)
Before After Treatment
Item
Treatment 0 2h 4h 1d 2d 4d 8d 16d
Ammonia 4.6 1,260 360 237 184 93 17 14 8.9
Hydrogen Sulfide 2.3 1.7 0.32 0.20 0.17 0.12 0.11 0. 07 0.05
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Table 5. Bacteriological Examination

dutd ez {714 H7| B2 Helsle] Eakof 4
Total Bacteria Count
. . Die-off
Tuble 4. Toxic Heavy Metal Contents Kind of Bacteria { [ivestock Stabilized
{Unit : ppm) Waste Waste (%)
Heavy Metal | Livestock Waste Stabilized Waste General Bacteria 5.0ES5 LOEA4 9.0
E. Coli 2.3E5 1.L3E3 99. 4
Cd 2.7 3.2 Gram-negative
Pb <1 <1 Facultative N. D. - -
As 7.2 6. 0 Bacillus
Hg < 0. 005 < 0. 005 Parasite 3.0E2 N. D. 100
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Thble 6. Fertilizer Efficacy of Stabilized Livestock Waste
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Dried Stabilized
Livestock Waste Livestock Waste
Description
Content Extrac.txon Content Extrac.tmn
Ratio Ratio

Organic Material (%) 66. 8 0. 63 48.8 0. 41

Carbon (%3) 35.7 - 4.4 -

Hydrogen %) 5.50 - 4. 69 -

T—N (%) 3.16 27 1.97 28

P05 (%) 2.76 - 1.97 -

S (%) 0.58 - 0.32 -
K,0 (%) 2.10 59 1.31 77
Ca0 (%) 3.4 16 21. 2 12
MgO (%) 1.75 4 L 12 25
Fe {mg/kg) 3, 590 - 2, 790 -
Cu (mg / kg) 455 - 375 -
Zn (mg/kg) 525 - 425 —
Mn (mg/kg) 260 - 235 -
Si {mg/kg) 5, 700 - 4, 550 -
B {mg/kg) 3.6 - 2.9 -
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