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Seasonal characteristics of ammonia emissions from flush-manure and
solid-liquid separation system in a dairy farm
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Abstract: [Objective] To determine technical improvement directions and provide data for evaluating
environmental impacts of a flush-manure and solid-liquid separation system,the amount and characteristics
of ammonia emission and impacting factors were investigated. [Method) Wastewater and fecal residue sepa-
rated from a flush-manure and solid-liquid separation system in a dairy farm were collected in four seasons

from 2017 to 2018. The aeration method was used to determine ammonia emission rates when wastewater
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and the fecal residue were stored in dairy farms. Variations of cumulative emission of ammonia from
wastewater and fecal residue were analyzed during storage in different seasons, and the main influencing
factors were discussed. The contributions of wastewater and the fecal residue to total emission of the whole
system were also evaluated. [Result] The temperature of wastewater (—4.1—35 ‘C) was mainly affected
by air temperature with significant difference among seasons and insignificant differences with air tempera-
ture. The temperature of fecal residue pile (5. 0—63 °C)was mainly affected by degradation degree of or-
ganic matter in the pile without significant difference with air temperature. There was no significant sea-
sonal difference between fecal slag in different seasons before and in the middle of pile. The pH of
wastewater fluctuated around 8. 0 during storage process, while pH of fecal residue showed decreasing
trend. The ammonia emission rate of wastewater was influenced by air temperature and pH of wastewater,
and the peak periods of ammonia emission in spring, summer and autumn were concentrated in the middle
and late storage period,early and middle storage period and early storage period,respectively. There was no
peak period in winter. The cumulative emissions of wastewater increased with the extent of storage time.
At the end of experiment (49 d), the emission rates were 177. 24,168. 13,162. 00 and 144. 93 mg/kg in
summer, spring, autumn and winter, respectively. The ammonia emission rate of fecal residue was influ-
enced by temperature,pH of fecal residue stack and turning frequency. The cumulative emissions increased
with the extent of storage time. At the end of experiment (49 d),the emissions were 0. 36,0. 42,0. 54 and
0.67 g/kg in spring,summer,autumn and winter, respectively. Wastewater was the main source of ammo-
nia emission from a flush-manure and solid-liquid separation system, contributing 58 % —83% to the total
emission. [Conclusion) For the flush-manure and solid-liquid separation system,wastewater should be con-
trolled to reduce ammonia emissions and decreasing pH is the most effective method.

Key words: flush manure;solid-liquid separation systems;emission of ammonia;cumulative emission of
ammonia;seasonal characteristics;dairy farm
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Table 1  Characteristics of wastewater and fecal residue in different seasons
e pH 2R/ /(g+ kg ) TN SA LK/ (g« kg™ ') TOC ﬁ‘iﬁf&?k%/%
Treatment /FN B % K ik JEIK B iy MC o»f fecal
Wastewater  Fecal residue Wastewater  Fecal residue Wastewater  Fecal residue residue
#Z= Spring 8.14+0.08b 7.984+0.04 b 2.2940.00c 3.31+0.0la 3.614+0.05d 110.37+1.22a 69.37£0.42 b
5 2% Summer 8.2840.02 ¢ 8.03%£0.02b 0.84+0.00a 4.0540.33b 1.88%0.66b 108.26+0.01 a 66.54+0.66 a
k2 Autumn 7.55+0.01a 7.69+£0.01a 2.324+0.01d 3.46+0.06a 1.16£0.02a 118.96+1.24a 71.68+0.35¢
£ 2 Winter 7.524+0.03a 8.22+0.0lc 1.364£0.01b 3.19£0.11a 3.29£0.11c 129.14+10.31a 73.73+1.41 ¢

TE < [ 8BS 5 AR AN 6] /NG B 3R R S ) 2245 [ 22 5tk 2% (P<<0. 05) . R [l

Note: Different lowercase letters indicate significant differences among seasons (P<C0. 05). The same below.
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Changes of air, wastewater and fecal residue temperatures in different seasons
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Fig. 2 Changes of pH of wastewater(A) and dung and fecal residue(B) in different seasons
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