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The Effect of NaOH treatment-Citric acid neutralization of
Korean Standard Operating Procedure (SOP) on
Physicochemical Compositions of Domestic Swine Excrement

for the Connection to Thermophilic Aerobic Oxidation (TAO)
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ABSTRACT

We planned to study how the chemical disposal designed by SOP can affect on physicochemical
compositions of the livestock excrement. According to Livestock Manure Management Scheme, we
experimented in two steps; the first step, NaOH treatment-Citric acid neutralization, and then the
second procedure, Thermophilic Aerobic Oxidation (TAO) system. Physicochemical compositions of
the 3-days-old samples after NaOH treatment were pH 10.31, EC 24.54 mS/cm, SCOD 3,022 mg/L,
T-N 4,315 mg/L, NH,'-N 1,960 mg/L, and not detected E. coli.. And those of one-day-old samples
after citric acid neutralization were pH 7.36, EC 32.89 mS/cm, SCODwm, 12,733 mg/L, T-N 4,787
mg/L, NHs-N 2,450 mg/L, and E. coli. not detected. In contrast, the physicochemical compositions
of the treatment plots after the second treatment with TAO system (72hr) were pH 9.42 EC 24.21
mS/cm, SCODwm, 3,660 mg/L, T-N 3,616 mg/L, NH;-N 1,190 mg/L, and no detection of E. coli.
(Key words : Swine Manure, Foot and Mouth Disease, FMD SOP (Standard Operating Procedure,

Korea), Alkaline Treatment, Thermophilic Aerobic Oxidation system
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Table 1. Liquid Manure Disinfection and Neutralization Treatment Measures Suggested in
Foot-and-Mouth Disease SOP for Foot-and-Mouth Disease Occured Farms.

.. . Disinfectant Application
Disinfection and Treatment
Item .. Amount per Each 1 Ton| pH Range .
Neutralization Agents + Period
of Manure
pH 10
NaOH, 98¢ 5 kg/t 2~3 d
Alkaline aOH, 98% gron or higher as
treatment pH 10
Ca0, 85% 11 kgt 2~3 d
a ° gron or higher as
Neutralizati
eutraliza ion Citric acid, 94% 5 kg/ton pH 6~8 -
treatment

" The disinfectant application amount should be adjusted according to the characteristics of manure.
¥ The neutralized liquid or solid manure may be processed for liquid fertilizers, composts or others
consignments. However, the process criteria according to ‘the Law on Management and Use of Livestock

Manures’ should be complied during the process.
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Fig. 1. Agitated storage tank (Left), TAO system (Right) for use in research.
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Table 2. Caustic alkali treatment-After acid neutralization and physicochemical changes of

pig slurry.
Item Pig Caustic alkali | Caustic alkali | Caustic alkali |Acid neutralization
slurry | treatment 24hr | treatment 48hr | treatment 72hr 24hr
pH 7.55 10.40 10.34 10.31 7.36
EC (mS/cm) 23.53 24.82 24.07 24.54 32.89
ORP (mV) —303.4 —402.8 —378.0 —379.3 —243.8
SCODwmn (mg/L) | 2,461 2,889 2,956 3,022 12,733
T-N (mg/L) 5,466 4,619 4,461 4315 4,787
NH,-N (mg/L) | 2,469 2,310 2,240 1,960 2,450
E. coli. (CFU/mL) | 2.2x10* ND* ND ND ND

* ND: Not Detected.
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Table 3. Physicochemical changes of TAO system linked process.

Item Acid neutralization| TAO system TAO system TAO system
24hr 24 hr 48 hr 72 hr
pH 7.36 8.47 9.26 9.42
EC (mS/cm) 32.89 29.38 23.12 24.21
ORP (mV) —243.8 —21.5 —70.9 —22.7
SCODwm~ (mg/L) 12,733 8,261 5,679 3,660
T-N (mg/L) 4,787 3,556 3,839 3,616
NH,"-N (mg/L) 2,450 1,750 1,450 1,190
E. coli. (CFU/mL) ND* ND ND ND

* ND: Not Detected.
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Fig. 2. TAO system internal temperature,

outside temperature for linked process.
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