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Table 1 Content of main substance in animal slurry

A 4B K i3k
Physicochemical properties Pig effluent Cow effluent
pH {H pH value 6.3-8.1 7.1-7.5
% Solid content/% 0.3-12.3 1765
COD  Chemical oxygen /(mg-L™") 1 000-46 800 920-25 000
BODS Five day biochemica
demand/(mg-L") 300-6 000 198-7 042
#%  Ammonium nitrogen/(mg-L™") 130-1 780 40-500
S0 T 17 T T :
FRIEEAL Fecal coliform —y g,1055 44105 1.98x10°

count/(mg~L'l)
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Fig.1 Schematic of promotion of nitrogen loss reduction during
acidification storage of animal slurry
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Fig.2 Schematic of comparison between the acidification
storage and traditional storage technology of animal slurry

G DATFA21-29], BAARRMLIOK R LA
T S BCE IR S AL AR, (g
FEBERAEE T RERME, R ER AR
FEC BRUREE T — st R R 3K o B
RIRILIER, (K AR S BT . BIORE, B
WA M R AT A B,
FUUHEI AR S RIS, MR SRR R
FOERE, BT RAS EER L.

2 AREIFDKERUIF L Z LB

2.1 FEIZEBIRR 1L

FOKFRAH B AT =T 3 AN o —Fh L SRR
2, FEAHW H,SO4. HNO; Al HyPO, 2%, Hrfik H,SO,
LA BRI AR B B, SRER IR AL &/, (HE8K
Ffb )5 pH FeE 2, HIRFEHE M, X fe o
PEEE R m, FAE 7 SRR 38K 1B K R LA A%
AEGT BE Fe o p R ER AR, BRAR T B R A R, I
HER IR A B, FH SR/ SR S0 T A B A 2K
k. (HHEWE . 705, FHSEEI, MEER
A H DX HE S DA R N A R 1 751



14 My TFESH (http://www.tcsae.org)

2023 4F

B MRKAERRIER R, FEA L. IR
BE L RALER . TRIERESSEYIR . IR K AR S — Rk
BRMETTIE Y SR, 8RS R K R A AR SRR, ek
T A TR A SO SRR X R, E 3 D R S5 R 25 R £ 71
WZ, HNHSGFHE AR R SR Z TSN EEL &
%[9] .

=R G AR, B T LU AR R B A
203N xS i R I [ 3K R RN KR 5 0
AN, (e K, KT BERER
& CABLA RAE AT PR F I, 28K R 1 IR S A
KREEHE, KA A S AR, did
FLIR 5 Z K N A R FLER B AR o TEFEKIAF S5 1, B
5 RN AR AR, K A PR 2 13 i
s, RERARRE . WINERANBRR, Ak
s SRR SRR, GRS R, 5l R kTG
e, LR
2.2 FRIZEBELER

TR IA AT, KR 2N B IR0 & KR
A T b K AR A AN it FE B SRR AL 3 Aoy (U023,
FEKIRAE A 7 3O R AZ At R v R Bk R
%[34-35] i

1D FRFE & WK IR T FKIE TR & N RIL S ,
BE VIR N BRI AL FEEE, F NIRRT, TR, [F
S 358 0 PR A AN BB 5 2 DAk 2 BR A o AL ) R A
BRI JE HI 38K — 30y MR B IR A, — ik N 22K fik
TSR KRt . IR IR I s 1E T 2K ER1L 5 B R T
HEAT I 85, (RIS UACAE 1 K R 0% 78 I A7 A it F ik 72
H AN B RERR 208/> NH; IR /ER, #EATE
WK — R BT BRfb,  HENTFRFE A IR R 4L
FRSTENFHIZOK, RN R/, Wit
TEIRATE IR R, SRR B AR H AN &%)
2) WA K IR b2 4R 2K AR A7 it A TR A, 1)
T A7 It BN BR AL TR T 5 AW B b o e VR TE IRk i
TR &= KRS, ISR, Hah, e
K, AT BIEEIE RIS, 7 BRI
BB s 3) Jiti F B R0 AR fh 2 48 75 28 /K AR it FH 2 T
17 e AR 2 R AN IR AL, B WE A BN LR & 2 A0 ik
1TRRAL, 5B R SRR Bt F B BE NH; (3% R, $25
BEF AR,

3 BRUIEXFEK AR RMIRIE R

3.1 WERSHMAIF

FEIKBRAL BE WS A 2N 1) 357K F Bl PR R 853 DA B L rh )
TAEDS MR, R KIS 2K AR E AR K 0w
WU, TS S AR MR T AR NH; FIHER . B3R
67K IR Ak i ARG 15%~77%00 NH; HEi (£ 2)
Forpih TSP 7 R R R k4 28K & pH EN 6.0
ALY FE K AR BE 31.3%~ 54.0% & S HE
DAIPMEFHRiEE (H,S04) BMALEIAR, W3 75K
437K 50% LA _F 1) NH; HEil

P A A7 50 257K 3R A 8RR Ak 7 H = R AL

FIZEAI S R KB PIH B, St &0 i Fe aR R
FEKBR A AT KR PSS ) NH; HEBG RN NH; R 4HE
JRBERR AL pH [P T AW %1% ; REGUEIRO 5MUHF 7T
R IRAE 36 K rh s I AR AL AR A S 2 AU R o HE SR, )
WA ERERE (P) MUBIE. #2285, EHAEHMCR T#
DLERERER 7R o SRTH, H AT RH 0 BRI 3K pH (B H
SPEHITE 5.1 LA b, DU KR AL J5 BRI B % 12 T 2
Z R AR . R R MR pH E LR, ATRE
2 SEFOKKYI A G 2N, AR T )5 B8 H A
FI, BN T Btk T2 A,
2 FKBRUEESHBIER

Table 2 NHj; emission from sulrry acidification

By el pH 18 R 23R
Slurry type pH value Control effect of exhaust gas Reference
236K 6.0 Uﬁo’*éﬂiﬁ%ﬂﬁﬁlﬁﬂ& 7]
Cow effluent 31.3%-54.0%¥] NH; HEi
143575 Pig waste <6 NH; HFBCEFER 70% [7]
4345 Pig waste 5.5 NH; FFBCE PR 40.2% [40]
6.0 NH; HEBCE BRI 50%
MHIET5 Pigwaste 5.8 NH; HEB R T 62% [38]
5.5 NH; HFSC K 77%
FEFEK Pig effluent 5.1 NH; HEFAE T 18.81% [42]
43475 Cow waste 6.5 AMTELEB R 15%. [39]
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Table 3  Acidification storage and fertilizer efficiency
characteristics of of animal slurry
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Progress in the mechanism for the promotion of nitrogen loss reduction
during the acidification storage of animal slurry

ZHANG Dongli, ZHANG Pengyue, SHEN Yujun, DING Jingtao™

(1. Institute of Energy and Environmental Protection, Academy of Agricultural Planning and Engineering, Ministry of Agriculture and Rural
Affairs, Beijing 100125, China; 2. Key Laboratory of Technologies and Models for Cyclic Utilization from Agricultural Resources, Ministry
of Agriculture and Rural Affairs, Beijing 100125, China)

Abstract: Acidification storage of animal slurry is one of the key technologies to effectively regulate the relationship between
microorganisms, environment, and nitrogen for the high reduction of nitrogen loss and efficiency in animal slurry. This review
aims to systematically investigate the nitrogen migration and transformation during the acidified storage of animal slurry in
recent years. Three acidifiers were used, including the strong acid, hydrolyzed acidic salt, and easily decomposed organic
matter. Three types of acidizing storage were then selected, namely long-term, medium, and long-term acidizing in the storage
pool and short-term acidizing in the application. Finally, the economic cost and application effectiveness were comparatively
evaluated in this case. More importantly, a systematic analysis was performed on the reduction of nitrogen losses and
enhancement of fertilizer effectiveness, according to the technical route in the acidification storage. Furthermore, future
research directions were addressed to identify the shortcomings of existing technologies for the acidified storage of animal
slurry. Specifically, the nitrogen migration and transformation in the acidification storage process of animal slurry were divided
into organic nitrogen mineralization, ammonium nitrogen fixation, inhibition of inorganic nitrogen conversion, and nitrification.
Two reasons were attributed to reducing the nitrogen loss in the acidification storage of animal slurry. The addition of acidifiers
was one way to change the dynamic balance of NH," and NH; by lowering the pH of animal slurry, in order to promote the
formation of NH," while reducing the emission of dissolved NH; in animal slurry. The microbial activity decreased with the
decreasing pH and mineralization of organic matter in animal slurry, thus reducing the production and emission of NHj. The
acidification storage of animal slurry reduced the NH; emissions by 15%-77%. The degradation rate of nitrogenous organic
compounds decreased with the addition of acidifiers, leading to the lower production of ammonium nitrogen. And the
conversion rate of ammonium nitrogen to nitrate nitrogen was also reduced, thus further reducing the conversion of nitrate
nitrogen to N,O. To sum up, the nitrogen losses were reduced to alter the microbial action and chemical equilibrium state. In
addition, the long-term acidizing process presented more stable acidizing and a wider application range during the application,
compared with the medium and long-term acidizing in the storage pool and the short-term acidizing. The acidification storage
of animal slurry can be expected to stabilize and retain NH," in the animal slurry. Therefore, acidification and returning to the
field can improve the content of effective nutrients (such as N and P) in the soil for the high efficiency of soil fertility. However,
the low efficiency of manure fertility and the secondary pollution can also be found in the unreasonable acidification storage
and application in practice. It is a high demand for the quantitative analysis of nitrogen migration and transformation pathways
in the process of fecal water storage, the complex acidifiers, and the post-acidification animal slurry in agricultural fields. The
assessment and response to environmental risks can be launched for the research and development of acidification storage
equipment in the future.

Keywords: acids; fertilizer efficiency; animal slurry; nitrogen loss reduction
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