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Changes of Nutrients in Anaerobically Digested Slurry of Pig Manure During Storage

WU Hua-shan, GUO De-jie, MA Yan, CHANG Zhi-zhou"

(Institute of Agricultural Resources and Environment, Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China )

Abstract; Changes of COD and nutrients content in anaerobically digested slurry( ADS) of pig manure produced from large biogas plant are
monitored during 90 —day storage under different conditions to achieve its effective utilization and management of nutrients The results
showed that the contents of total N(TN ), total P(TP), total K(TK) and COD decreased by 67.22%~84.31%, 59.70%~93.45%,35.27%~
80.25% and 24.78%~42.96% ,respectively. The ammonium—N content decreased constantly in the 60—day storage time and remained stable
in the next 30 days. The ammonium—N concentration reduced by 75.35%~89.71% while the nitrate content increased by 4~6 folds after
storage for 90 days. During the first 60 days , the decrement of concentration of COD, TN, TP, TK , ammonium—N and nitrate was more signif—
icant in Summer—Autumn than those of in Winter—Spring. However, the reduction of T-N, T-P and ammonium—N contents were more signifi—
cant in Winter—Spring than those of in Summer—Autumn 60 days later. The ADS stored in sedimentation pond covered by lid lessened the de—
creasement of TN, TP and ammonium—N contents during the early period of storage. No significant differences on the changes of TN, TP and
ammonium—N contents of ADS in sedimentation pools covered or uncovered were found after 90 days of storage. The above—results provided
important information for reasonable storage and application of ADS.
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Table 1 Content of nutrients of biogas slurry

Z=y pH 2% /mg 1 Lxf/mg -1 2 /mg 1 AR/ mg L A/ mg- L COD/mg-L"!
S-S 7.04 474.7 181.1 523.0 370.27 5.36 637.49
HRZ 7.15 460.0 182.9 420.6 358.80 4.54 548.87

R2 PEHANERRESERERETAER
Table 2 Change of surface level of biogas slurry during reserve period
fhsm 0d 30d 60 d 90 d
IR 5 ) /om WA EEem  EBUVBALR/%  WOEE R em  EBUBLR/% BRI R em  RBUBILR%

WSo 102 95 -6.86 86 -15.69 80 -21.57

WSe 102 97 -4.90 88 -13.73 84 -17.65

SAo 103 88 -14.56 83 -19.42 74 -28.16

SAc 103 93 -9.71 87 -15.53 80 -22.33
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Figure 1 Change of pH during reserve period
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Figure 2 Change of biogas slurry COD during reserve period
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Table 3 Consistence and variety

ratio of COD at different reserve stages

e 0d 30d 60 d 90 d

Welimg L™ ) /g1 WAL % YR g L WAL A% Wi /mg- L™ VRIE B/ %
WSo 637.49 482.95 —-24.24+0.94aB 154.54 -68.00+3.45dC 479.54 210.29+6.89aA
WSe 637.49 367.04 -42.42+1.12bC 231.82 -36.84+1.17¢B 363.63 56.86+3.23cA
SAo 548.87 209.83 -61.77+3.29¢C 183.09 -12.74+0.13aB 410.43 124.17+5.12bA
SAc 548.87 289.78 —-47.20+2.13bcC 200.93 -30.66+1.23b 312.71 55.63+1.98cA

T P RGP RE(ABC)FING B (abed ) 73 3| 378 FEI0UE B 7] — 2L BEAE A [R]I6 41 (30,6090 d )8 4k 4 1 28 5 54, L KGZIFE b 4 TS
)AL PET] (WSo \WSe ,SAo SAc)TE Al — L Y 22 5 B4 E(P<0.01) . CRIEH)
Note: Capital letters and small letters in the table respectively denote the significant difference of at different time (the 30th,60th,90th day) relative to

former, and significant difference among four treatments( WSo, WSc, SAo, SAc) at the same time(P<0.01)(The same below )
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Figure 3 Change of biogas slurry T-N content druing reserve period
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Figure 4 Change of total phosphorus content
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Figure 5 Change of total potassium content
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Figure 6 Change of biogas slurry ammonium—N content
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Figure 7 Change of biogas slurry nitrate—N content
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Table 4 Gross capacity and variety ratio of biogas slurry nutrients at different reserve stages

. Wi 30d 60 d 90 d
EiEgan Qb P - - -
Kitlg Kl SRR % K it/g SR % S i/g SR %
44 WSo 611.50 336.74 -44.9321.04cA 212.62 -65.23+7.70aB 106.77 -82.5426.49bC
WSe 611.50 44145 -27.8122.37aA 188.68 -69.1427.53abB 79.03 ~87.0825.65¢C
SAo 598.37 224.63 -62.46£2.15dA 140.53 -76.52+9.98cB 140.90 ~76.45+4.43aB
SAc 598.37 384.29 -35.78+2.24bA 159.29 ~73.38+3.75hcB 143.30 ~76.05+1.84aC
N WSo 233.32 62.96 ~73.0120.77bA 17.03 -92.70+2.46dB 11.99 -94.86+10.20C
WSe 233.32 107.61 -53.88+2.93aA 35.46 -84.80+8.24cB 30.39 -86.98+4.78¢C
SAo 237.93 77.62 -67.3922.64cA 58.20 ~75.54+3.92bB 53.60 ~77.47+4.83bB
SAc 237.93 101.40 -57.38£1.92aA 94.14 -60.44+3.54aB 74.48 -68.70+1.98aB
il WSo 673.70 582.24 ~13.58+3.00bA 304.48 -54.80+3.82bB 238.52 ~64.60%5.59¢C.
WSe 673.70 659.16 -2.1620.34aA 158.51 ~76.47+3.83cB 109.57 -83.74+3.97dC
SAo 547.06 284.83 -47.94%5.79dA 261.99 -52.11%5.58bB 254.39 -53.504.28aB
SAc 547.06 362.19 -33.79+5.43cA 312.66 -42.85+2.16aB 236.78 -56.7225.52bC
B R WSo 476.97 241.06 -49.4623.22cA 144.12 -69.78+3.25aB 52.97 -88.89+3.82bC
WSe 476.97 307.58 -35.51£1.97aA 91.61 -80.79+5.45bB 40.42 -91.52+2.31bC
SAo 466.73 164.10 ~64.84+2.13dA 66.43 -85.77+4.54cB 72.90 -84.38+1.58aB
SAc 466.73 252.77 -45.84+6.89bA 87.55 -81.24+2.15bB 89.34 -80.8622.51aB
A WSo 6.9 69.81 917.90+35.61aA 39.35 469.88+48.31bB 27.43 297.34+19.43dC
WSe 6.9 44.17 544.60+29.10cA 42.69 518.34+13.92aB 31.27 352.86+22.48¢C
SAo 5.91 56.44 870.31275.06aA 27.78 370.38+35.59¢C 34.96 491.96+11.36bB
SAc 5.91 52.72 802.35+15.21bA 36.32 514.98+25.65aC 40.05 578.22+15.05aB
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