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Table 1 Basic physicochemical properties of different treatments
=L Q- Treatment
Project TI ™ 3 T4

pH {f
pH value
R (EC)
Electrical

conductance
/(mS-cm™)
s
Total solid /%
Total nitrogen/ 1836.7+91.2 3374.5+124.3 35124+1532 4162.8+204.8
(mg'L")

Ammonium
nitrogen /
(mg-L")
Ry
Nitrate nitrogen /
(mg'L")
IRTEE A
Nitrite nitrogen /  0.6110.02

(mg'L")
R L
Phosphate /
(mg'L")

6.881+0.22 6.9240.27 72340.14 7324023

74240.11 11.58+0.18 5324032 5.5140.19

0.5140.13 1.55+0.21 2.614+0.32 4524038

1258.61+26.8 2042.8+323 2724.1%£274 3027.2+33.7

7.61+0.6 33.5%13 11.6+0.8 10.9£0.6

1.10£0.06 9.6210.04 14.62+0.11

50314236 4825%3.52 324.80%1021 318.36+8.63

F2 aaiE
Table 2 Test Treatment

Kb Treatment %A Introduction
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pH 8% B E1E PHS-3C &Y pH H3HTIIE: %%
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COD & RMFTKH R E M I Im Y ) , axX e
WIEHER AN, 138K COD IREERT DL T f##
FORKFPHE IR PR . W 1 0] UG 3 KTE A7
180 d 13 COD ¥ Mk 2RI A . JE3%K A+ COD
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Fig.1 Changes of chemical oxygen demand ( COD ) concentration
with storage time
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Fig.2 Changes in pH value with storage time
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EC fHilm . ME 3 WLUEH, ARRIEKIEA7ER) 180 d
HORE SRR 2= 38K ) EC {3 25T PRI a3, B pkok
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Fig.3 Changes in electrical conductivity with storage time

2.4 BERTWL

FEKAE B IR A I 78 o (0 e A BAE B 261 DA
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Fig.4 Changes of ammonium nitrogen concentration with storage time
2.5 fESREWR

FEOK P A USRI L w5 5 5 BRI I A
R4, ONEL S AT LA H IR S K R A A USRI AE
50 mg/L LR, FEKI A7 A S BRI BRI 2 T
frfass, o T2 KB AR S U B R 3 v T kAL
L, WA HAE M 33.5 mg/L F#HTFE R 23.7 mg/L, T1. T3
T4 Kb 2R A AS B IR B 22 5 38/, L 7.6~10.9 mg/L
BHEE 3.4~8.5 mg/L. FEKEAFHAEESZ AW FEAKAT
RE 2 PRAEIA BN S AL 20 DR i S R LN R 5
. ARG T T2 RIS R IR 52 T oAb
B, WACLE TR GRS M o N B R SR [ AR R A
TR FH 51 R AR 2 R XU o

40

-0-T1 T2 -O- T3 -O-T4

fil§ 45 % Nitrate nitrogen/(mg-L™")

0 3I0 6I0 9I0 12IO ISIO 18I0
£ {7 1 1] Storage time/d

B 5 AN R RE A0 AL
Fig.5 Changes of nitrate nitrogen concentration with storage time
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Fig.6 Changes of nitrite nitrogen concentration with storage time
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Fig.7 Changes of fecal coliform count of slurry with storage time
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Change rule of physical and chemical properties of slurry in the process of
long-term storage

1,2

Ding Jingtao'?, Zhang Pengyue'?, Zhao Lixin', Meng Haibo'?, Shen Yujun*%*, Liu Senhong'~?

(1. Institute of Energy and Environmental Protection, Academy of Agricultural Planning and Engineering, MARA, Beijing 100121, China;
2. Technology Management Division, Key Laboratory of Technologies and Models for Cyclic Utilization from Agricultural Resources,
Ministry of Agriculture and Rural Affairs of the People's Republic of China, Beijing 100121, China)

Abstract: Agricultural waste can be in the form of a liquid, slurry, or solid, such as manure, one of which the slurry is a
mixture of urine, feces, washing water and disinfectant, containing complex components and many pathogenic bacteria. If the
slurry was directly applied to farmland without any treatment, some severe negative effects can occur in this case. Firstly, the
pathogenic bacteria in the slurry can be easy to enter the human body via the food chain, particularly harmful to human health.
Secondly, the slurry contains a large amount of salt easy to cause crop "seedling burning", where ammonium salt is the main
component of the salt in the slurry, mainly produced from the urine in the slurry to degrade the fecal organic matter. Finally,
the degradation of organic matter in the slurry can make the soil in a temporary anoxic state, thereby to inhibit the growth of
crops. At present, the general treatment to the slurry can be returning to the field after natural storage in most small and
medium-scale livestock and poultry farms in China. Prior to directly returning to the field, the storage time of the slurry is
usually only 1-2 months, particularly restricted by the sites. It is necessary to examine whether the stored slurry is suitable for
returning to the field directly. The evolution of physical and chemical characteristics of the slurry after storage still remained
unclear. Taking summer as the time node, while pig and cow manure water as the research objects, this paper aims to analyze
the changes of fecal coliform, electric conductivity (EC) and chemical oxygen demand (COD) in the long-term storage of
slurry, in order to obtain the optimum storage period and utilization mode of slurry. The results showed that the loss of
ammonium nitrogen was more than 68% after six months of natural storage, indicating that it caused environmental pollution,
and further reduced the nutrient value of slurry. A suggestion can be made to cover the surface of slurry with shelter or add
acidification agent, in order to reduce the ammonia emission in slurry storage. After that, the slurry can basically meet the
requirements of harmless after storage, but the pH value, EC Value and COD content of slurry were still high unsuitable to use
directly. The high value of pH and EC indicated that there was a high concentration of ammonium salt in the slurry, and the
long-term unreasonable application of fecal sewage can lead to soil salinization. Moreover, the application of slurry with high
COD content can inhibit the root growth of paddy crops, thereby to affect root respiration, leading to the reduction in the yield
of paddy crops, but it has little effect on dry land crops. Therefore, it is necessary to make a reasonable plan for the utilization
of manure water before applying manure water to farmland, in order to reduce the risk of manure water when directly returning
to farmland. In addition, a solid-liquid separation can effectively reduce the COD content and EC value in the slurry, thereby to
promote the process of harmless slurry. The finding can provide a sound reference for the utilization of slurry resource and safe
returning to the field.

Keywords: manure; storage; chemical oxygen demand; total salt; fecal coliform count
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