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Alum as a Chemical Amendment for Reducing Ammonia Emission and Stabilizing

Pig Manure Phosphorus during Composting
and Youn Lee?

Yong-Bok Lee", Hyeon-Bok Lee"”, Hong-Bae Yun",

" ("Soil and Fertilizer Management Division,

National Academy of Agrlcultural Science, Suwon, Korea, “Organic Agriculture Division, National Academy of

Agricultural Science, Suwon, Korea)

ABSTRACT: Composting is a good strategy for management of livestock manure. However, it leads to
large ammonia emissions and has a potential phosphorus runoff due to high content of soluble phosphorus.
The objective of this study was to evaluate the efficiency of alum on reducing ammonia emissions and
stabilizing phosphorus during composting of pig manure, For this study, alum was applied at rates of 0
(No-Alum), 1.0 (Alum-L), and 3.0 (Alum-H) g Al kg pig manure and sawdust mixture (fresh matter
basis). The thermophilic stage was quickly achieved in Alum-L and No-alum treatment, but it was delayed
to S days in Alum-H treatment. The thermophilic stage was maintained for 2 weeks in all treatment. The
pH of compost treated with alum remained below 8.0 for the 35 d but it was above 8.0 in No-Alum
treatment. For the first 15 days of composting process, 93, 87, and 58% of total ammonia emissions were

occurred in No-Alum-L and Alum-H, respectively.

The Alum-H and Alum-L treatments reduced NH;

volatilization by 31 and 78% compared with No-Alum treatment. Alum treatments shifted manure P form
H;O and NaHCO; extractable P into NaOH extractable P which is very stable under acid and alkaline
condition. Therefore, alum is a good chemical amendment for reducing ammonia emission during
composting and potential losses of P following compost applications.

Key Words: ammonia emission, pig manure, composting, Alum
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Table 1. Selected characteristics of pig manure-sawdust mixture at before and after composting

Moisture content

Total mtrogen

Total carbon

Treatment (%) (g kg DM) (g kg-lz DM)
Before After Before After Before After
No-Alum 66 51 14.2 16.7 455 343
Alum-L 65 52 14.3 18.8 447 357
Alum-H 64 55 13.8 21.2 451 363
H:3 trapping
Sampling line solution
1L min!

s
A=

1

Exhaust air

5L min’!

é — -—

Inlet air
H / M E Inlet air
I/ Flow Aijr

meter pump

Fig. 1. Diagram of ammonia trapping systems and composting facility.
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Fig. 2. Temperature profile in compost during the composting,
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Fig. 3. Change of pH in compost during the composting
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