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1 E: MBI R AR, REE A, RAMRMMCAAEA, DB RRRILA, R T ARG pH X3
KRR AF AR S R B s, 55 S KR B & RIRET/NIT N . Cu>Pb>Zn>Cd>As, WAFR EA Rk IEY
FA, 454 GB/T 40750—2021 CARJTVAWE Y i, EIVAF 180 d R K BRI FHRIL 68.55%, WAF R IR P EZUAA N NE,
diHbik 51.73%; R 20K pH SERALA R AT A0 . y= —3.3113x +22.999, R*=0.985; FRALICAERMFE/> T I KAE
B, BB BREART 5.98 ~ 62.77 AR, HUAFREARILLE TG RIS 24 DA AU, BT AARERCRS
pH FURDG; BRRRIRILIR & T ZK EBE RIS MEREIR B, 3R 2 SR & IEAR DG, TRALI A2 R 43K EC fH. Cd Fi Pb ik
fitr, /N AIZEA K, AR TR 50047 pH SUAHSG; MRALIC AR T ZEK CudRIE, CuikES pH IEAHDE, XF As 1 Zn
BIME G B, 28 b, ZUCKHEEOK pH M ZE 6.0 IFIEAE, HmAL R A 450t 13.89 I,

KR RV AFEMK; pH; IR BIEER

RESES: X713 XHEARERRD: A

Effects of Different Initial pH on Pig Slurry Acidification Storage Progress and Nitrogen Loss
CHEN Guangyin'?, WU Pei?, DONG Jinzhu?, WANG Enhui’, ZHENG Jiawei’

(1 Anhui Engineering Laboratory of Soil and Water Pollution Control and Remediation, Wuhu, Anhui 241002, China; 2 School
of Ecology and Environment, Anhui Normal University, Wuhu, Anhui 241002, China)

Abstract: In this study, to reduce the nitrogen loss during pig slurry storage and improve the safety of returning pig slurry to the
field, acidification storage technology was used and H;PO, was used as acidifier to study the effects of different initial pH on the
acidification storage process and nitrogen (N) loss of pig slurry. The results show that the order of contents of heavy metals in pig
slurry are Cu > Pb > Zn > Cd > As, and the contents of heavy metals are decreased after 180 days of storage which are below the
limited values of GB/T 40750—2021 ‘Agricultural Biogas Liquid’. However, nitrogen in pig slurry is lost after 180 days of
storage, and N loss is up to 68.55%. The main nitrogen form in stored pig slurry is ammonia nitrogen (NH;-N), accounting for
51.73% of total nitrogen. The correlation formula between acidification pH and acidifier dosage is y = —3.3113x + 22.999, R* =
0.985. Compared to CK, N loss of acidified pig slurry is greatly reduced by 5.98-62.77 percentage points, and nitrogen retention
effect is inversely proportional to acidification pH. Meanwhile, the proportion of NH;3-N to TN in acidified pig slurry is increased
up to 24 percentage points. The concentrations of total phosphorus and soluble phosphorus in pig slurry are increased by
acidification storage with H;PO, and the increase is positively correlated to the addition amount of H3;PO,. After acidification
storage, EC, contents of Cd and Pb in pig slurry are high, which inhibit the growth of roots and stems of wheat, and its negative
effect is inversely proportional to acidification pH, while Cu content is reduced and is positively correlated to acidification pH.
There is no obvious regularity of different acidification pH on As and Zn contents of pig slurry. In conclusion, adjusting pig slurry
to pH 6.0 is more appropriate for acidification storage with the acidifier cost of 13.89 yuan per ton.

Key words: Acidification storage; Nitrogen loss; pH value; Pig slurry; Ammonia emissions
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2021 4, SEAEHR S 296 T (3R
100 kg, P R# 0.7 31, 4EHALERE 75 657.14 J13k),
AT R AR SR B R 59.59%" . Atk
FRAE I FE R P A R SR AT, AR AN A
BT Y ZOR R A, MUBLEE S 1 SN
Wi 2 AR = AR 2895 20 0.70 m*P), U] 2021 4F
TR [ A= 5 FR R A5 2 5.30 12 t, RS A PR
JHE K,

2017 4F 12 H 7 H, A1 3 O 5 B 7 I H
ks B B IR 35 A I B A F AR, 3%
B AR . I B TR . 5 & Tl
JUAERE S, A2 BTN B R R, SR,
33K IR BT 5 2 5K BRI A7 A3k B RS e fL A
Eb, WO ERKZERIIIETAE 4~ 6 MG
FAA Y, IR, EEFREIOK AL A
WA E, IBRMNME FRE, W Dexter 2PV 3,
K AKIAE 81 d JF AFRBRFIL 62%; T HtiiE
R, BKLHRNA 6 THIF, EAMK KL
68% LA L BRSARSETVR I, Bk 2K BN A 180 d,
KRR R FOK AR TR R0 79.44%
52.60%; ZRIHFECLRI, HIOKNAF 180d 5, &
AEREIEANT 58.38%. NI IKIE A7 A Y
TRIE Y, SRR AR AR B, B [ R
£ 21 APyt R R b4 AR T IR 2Kt
FE, ZEARCAFHZ SFEHE) N, B8 TR
SV . FOKIRILFTHE T 2K h NHyA NH; [H]
W, Ao T &R LD, SR, Bk pH 2
MR AR A e FZ R R H BRI A
DGR R RIS 4k pH 7 AHE Rodrigues %501
Fed T RIRIR L pH 35 38K ICAF 60 d R EBRIENL,
RIXTIR . pH 5.14. pH 7.09 1 pH 9.41 %4 FAYA
BEWRFDNN 13.71%., 0%, 30.47% Fl 33.12%:;
Dai 25U VG B, B ZEK pH TR 6.0, 5.8 Fl 5.5
JEWAE, VPRI RN T 50%. 62% F1 77%:;
Park ZE!' 52K pH A2 6.5 1 5.5 JG AT 96 h,
SRR BT IR T 49.4% F1 92.3%.
AL, BARAE 2K pH XD &35 & FIAR E ik
FORIIE, HS5MME pH fukiG. 2R, BRIk s 20y
FemALT, Hiefk pH SR b i fup0G, RIRfL
pH AL, MRALFIFH SR, MibmiAils . Hit,
PN A NGBS R e R Wi e 5
FERITR L pH X BEARFR LI AE AR IR 8 2 o BRI
F— R BCK 3 2K pH JHE 5.5 JRIE A7, % )
HE A AR RRLALAL . BRI SRS

DR [l AT BR 2 5, RS v A 2K R AL A B T
pH JL b,

ABIFTE LISEZEK N IR, EUAS TR 3K AN TRl Ak
pH TIAFARBURIEOL, IFXE A7 R o 2K B
RHRPE . RRFAL . BERF A . B Jm Rk A F 1
RGOS HEAT T 208, LA 3 2605 R
A AR TR S

1 MRS

1.1 R w

RIS AR I A 288 R B FR, k
B2 T 2R 3815 4 B3 B e 175 7K o B ]
REZEK T 4CIRAFE ], TR 10 B, 5
#/K pH }y 7.02, EC 24 5.28 mS/cm, fHZASE(NO3-N)
4 175.59 mg/L, A (NH3-N) A 583.00 mg/L, HE(TN)
4 912.92 mg/L, k7% & (COD)A 6 416 mg/L, A
W (TP)A 121 mg/L, /KEEBE(SP)A 108 mg/L. ik
WEIR /3 e, 4lifE 85%, % 1.88 glem®, Hi[EZY
AR A 2210 AT FR 2wl (P $2 t
1.2 REHE

RIGTEE A 1 L BB A SN T, AR
7K 900 mL, 435I H#BERKE pH % 4.0(pH4.0) .
5.0(pH5.0). 6.0(pH6.0). 7.0(pH7.0)LA B ASIHFT (CK),
TRAVBURE G DA sl 1, R R Al 2, i
BN, FEINGREFRAEN B ST AR
AMEFR 3 APAT, BOEIEEAT . 15T 2021
4F3 H 22 HE 2021 429 A 18 Hifk47, 180 d. It~
e B K 27°C, ke 8°C, F 18C,
REIFEFH, F 0. 2. 6. 14, 25, 60, 90, 120,
150 F11 180 d HUFEIN & AHOCHE b5, BRR IURE S 455 1l 7E
25 mL DA, JFFidsk. BRiE 0 d A1 180 d REURAS
JE BUREAT | LA s ] SRAE B SRAE S 36 T3 T8 AR R
PLEEEL) 1/3 W LW A, W T2 A7,
TP AE S AR R 2K R 28 A I AR 3K, OIS 2 A
AR TR ST A, AE e 45 A i 2 6 1
KIKAEFR, LITHRE S FOKZE R
1.3 MEERRFE

FEAEKIURE J5 5 2000 52 pH 1 EC; TN, NH3-N,
NO;-N, COD, TP #il SP 7EHUF: 24 h NillE; T4
J&(Cu. Zn. Pb. As. CA)FI/NEFNT & 2 FAEBUEE
J5 TAHWWE, H6T-18C T IRFF.

pH %] bk pHS-3C AU pH $HIll5E ; EC R

BIEMK AZ8303 HL SR UM ; TN KGR
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B ; NO5-N RSN E ; COD %
FHEE AR RN 2 I AE 5 TP R FH S A R 70— En b
oA L BE R RE 5 IKAEZS 0.45 pm PR U85 52
SP, JiklE TP, RAJEFHINETHUE As, RH
KGR FIRGENE Cu, Zn, Pb. Cd; FPFFHEFE:
FEEAR 9 om BYIEFE ML A A BT Z U8R, BA 10 Fi/h
FMT, BAEEFEILFINA 5 mL 33K 04 0,90,
150 d AREEEK), TATAMBERQRST, G 16 h/E
i 8 h, JG5R 5000 Ix, MREE 70%)H135F% 4 d, T4
L 2 mL AEFOK, IDSRFP TR ZEE. MRCER .
14 HELESSH
AR #E357K COD ABRRITH AT

a—(y—fﬁﬂ]xloo% (1)
EO

X o NIAFRHEFK COD £BEH, %; E, NIT
170 d $43%/K COD W, mg/L; Eq NIPAFE 180 d
3K COD ¥ E, mg/L,

WA e R FK AR B R e ny A AT

L o WCAEEHBIOKEARBAR, %; CGHE i
HFERPRE SR TN MBS, mg/L; vV, 056 @ HRUFERY
AR, L n ABRE K . ARRBURESMYEURE K
B, ARE T 0 o 85 Ve i JE —URBURE G A A3
FOKEFL, L Co MIREMIRIETOK TN W, mg/L;
Vo MBI R FK BRI, L.

Pl & ZER AR AT

R=2%100% 3)
B

K. RAFFRIER, %; A WM TFEHEE, 1
B AR E0R, A~

IR IO K R Excel 2016 4b3, Origin 2017 4
I, SPSS 24.0 XHAI & LA TG40, XBEFE
e 2R 25 5 W E M, P<0.05.

2 GRS

2.1 rEdRRAREIEKEASEREL

T A R % A B S K B AL AR 0 45 2R L I
Lo B 1A nTRAE Y, AR B ZK pH A2 LS
FAL, B el s DR R e o 18R 14 d 2
AL pH HEINESHRAYETBE, (HRI4G pH AR e
o BRI R, A AR BIREHEK pH /NI SA N -
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Fig. 1 Changes of physicochemical properties of pig slurry during experiment
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CK>pH7.0>pH6.0>pH5.0>pH4.0, pH 5 %5 & Z1EAH
KL REG45 T, CK. pH4.0, pHS5.0, pH6.0 Al
pH7.0 ZbFRREZIK Y pH 4351k 7.85.6.02.6.87.7.53
M 7.61, 555 0d 4534 T 0.83, 2.00, 1.87. 1.50
10.62, FWAREEHILE pH X 4E R B3R I 2t i
fi% pH BCREAF, I pH RIB/DEIE L Y EEAY . Tria
SO OK pH I 5.5 IS, TERT 15 d 5g3K
pH PREE N, ZJ5Z&PHETE 7.0 ~ 8.0, I TA
R, XA BE S KR DG

ME B ATLAE 35S 35 AR A3 EC {H
I PR ERSRAN [F] 1 221k FA, pHA4.0 1 pH5.0 4034
IOK EC EIRA B M il o), H ) 22
AR E(P>0.05), X5 Fangueiro 252045 I —3;
IRIGEE AT pHA.0 Al pHS.0 AbFHA% FE /K EC (5435 K
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FABW ) PR, CK. pH6.0 Fl pH7.0 AbFERE /K
R A 215 EC {HZ 8 F e, {H pH6.0 ZbBH) T
P R YA T pH7.0 Al CK 4b¥, pH7.0 5 CK
AT R] 22 K i 25 (P>0.05); CK., pH6.0 il pH7.0 &b
A HIMIREGEE 0 d 1Y 5.28., 5.88 1 5.35 mS/em T
FZ%5 180 d A 3.37. 5.33 il 3.74 mS/em, [AIES3 5
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B, ECET1ERY, GB/T 40750—2021 {4 1A
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1.5 mS/em, AL TAMFSE PAEEK A EC H, Hitk,
T FE KA T A R

ME 1C RTLAE H, 550 8l 5 25 A 3 2K
COD RPFESHZWT F e, EZEAM RN . —2H
WAL, IR K P B R IR R R
T, IR BORE & 38018 AR 59 3 9 7R 8 A 25 d,
M T &AL pH AHZERCK, JUHJZL pH XAE Y
HIEH, pH4.0 Fl pH5.0 ZbFRE) COD #e & [k
FEI RAL T HAb PR, AREE pH ZF#i T+, COD
W TN MR R 2 B, RS A5 W, CK. pH4.0.
pHS.0. pH6.0, pH7.0 ZbHEFEK COD Z:pkR 4
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N RS K COD £ Bk

22 MEEREREEKERERLEBE
2.2.1 NH;-N ¥ & 725 4 5 o R R 2K
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FAL, R SR18 T BRSSP T . 7ERT 90 d NH3-N
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Bt ;90 d J5 , K S BA N C PR =50,
TRAV AN NHy-N BEREAL, s
% pH, S KEFEL, NH;-NIRE TR, pH B
ZIEAR(E 1A). pH4.0 1 pHS5.0 A3/ S5 8 )
H TR R XA Wi, iz A R R,
AGRERT LR NH-N ¥R BE/NgR#I%, 5 Dexter %)
RIMIGRAL; BRI pH B TE, K+
AYITE RSN, 2 & A MUY A NHs-N, 247
Az NH3-N (938 B K T2 # & B i 287K NH3-N ik 2%
W B BRI 45 . 180 d I, CK. pH4.0. pH5.0.
pH6.0 1 pH7.0 ZLFEAREFEK NH;-N V2535 h
82.08. 1042.71. 966.94, 392.37 fll 72.16 mg/L, %
WAL A7 X A A 25K NH-N B EFRCRE, HAR
FRCR 5914 pH 2 57AH

XTHCE 1B &8, 45AbH NHy-N ¥ 5 EC {HIY)
AR Al A LA, A ST R B, CKL
pH4.0 . pH5.0.pH6.0 1 pH7.0 AbFE A EC {5 NH;-N
WL e 240 R43902R 07959, 0.787 5. 0.789 7.,
0.636 7 #10.804 7, FKPIFEFIK EC {H 5 NH;-N ki
[ PR AP RO TE MG AT IS pH F NH»-N K%
LA NHy B AP
2.2.2 NOs-N ¥ J&F 75 4k R0 o R g 2K
NO;5-N ¥R 24k LR 2B, & 2B a[ LA, &
AbFH NO3-N VR EEAR AL, SR M T b
(pH4.0 Il pHS5.0 ZLHAE 120 d J5 NO3-N ¥ EERE NI
TEIRIGHT 25 d AL NO5-N W FERRAR bR, X T BE
S Bk COD Y BE R T R 3R 5E , AT
FALE A G iBE5 R, CK. pH4.0, pH5.0.
pH6.0 Fl pH7.0 ALFHfY NO3-N #JE/3H1H 63.02,
91.55, 134.35, 58.18 fl 62.77 mg/L, pH4.0. pH5.0
SO B T HABAL R, pHS.0 4B B E T pH4.0
LB, CK. pH6.0 Fl pH7.0 4B [H] 25 A B 25, K
5 NH;-N A, BRAEXS 56 257K NO3-N ¥ B2 i 5 1 AH
XA/, HFEBERmWEALE 150d 5, X510
Bt pH4.0 1 pH5.0 Zb3 A7) 5 8 Mk BE Y NH;5-N
AKX
223 TNREAMLARBL Bt
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Fig.2 Changes of NH;-N (A), NO;-N (B) and TN content (C) in pig slurry during experiment

5(P>0.05), XAIfeREEHRARA pH Wb T & # Kk
(E 2A), N2 A7 F vh 28 B AR FH GRS Je o 3 2%
SIRE, ZZERERSHEIK TN BEIRSERH, H
T3R8 R T BUANAS | 136 5 I A 3K AR B/ Nk
AR, WO A AR R 2K TN MR EERE I ; CK.
pH6.0 Fl pH7.0 Ab FRAE IR G0 0 2 H TN VR FE IR 2RI,
RAEFFEZERWAER, (BT pH & &, &R
T B R E R K T 28 R MR, WA RN 2
7K TN HeFEFEMR, H. pH6.0 ZbFAY TN W E 1A & T
pH7.0 F1 CK 4B, pH7.0 Al CK AbH ]G g 2 2 5+
(P>0.05), XI5 A}, CK, pH4.0, pHS.0. pH6.0
F1 pH7.0 AbFEY) TN HeJE 53000 221,69, 1 407.55,

1388.35, 529.51., 286.77 mg/L, FWIIEFKMALIT

FERAT W g DI A Rt A R R, BAR AR 57

f pH 2 HAAHC R FEK pH A 2 4.0 F1 5.0 A %
R AR, A B2 R AR E (P>0.05), HKE
P pH = 6.0 fUALFE, pH7.0 ZbH 5 CK Ab#f ] 22 57
AR (P>0.05),

2180 d WAF i, B FOKP R RIEE SR
RERRMEER I 1. th& 1 aTIE W, BR pH7.0 &b
HAN, FALHEIEIK T AIILL NH-N S E, S
TE 50% LA b (pH7.0 4b PR 32.21%), 1 NO5-N (it
¥ BARTF NH-N; AR SR 3K T TN MR EE 50746
pH £ A5, CK. pH4.0, pH5.0, pH6.0 1 pH7.0
AR R EIR R0 R 68.55% . 5.78% . 6.42%.,
38.69% Fll 62.57%, & BAREFEIK IR AU A7 AT K iRk 2>

F1 BLERBRUFINARDERAREESSHE

Table 1  Acidifier cost, nitrogen form, and nitrogen loss of pig slurry after 180 days storage
bR BRI R (kg/m)  BRRRAOCT/ME)  NH3-N/TN(%) NO3-N/TN(%) TN ¥ (mg/L) HEBRAE(%)
CK 0+0.00 0.00 51.73 39.72 221.69 +£36.75 ¢ 68.55 +2.66 a
pH4.0 10.27 £ 0.65 56.51 79.23 6.93 1407.55 + 14.00 a 578+ 0.30 ¢
pHS5.0 5.82+£0.06 32.02 75.90 10.55 1388.35 +30.24 a 6.42+0.35¢
pH6.0 2.53+£0.10 13.89 83.25 12.34 529.51+74.37b 38.69+1.28b
pH7.0 0.15+0.01 0.81 3221 28.02 286.77+30.24 ¢ 62.57+3.80a

e BRI AL R IR T kR 5 500 Jo/MiE; RSN /NG SRk AN ) A B ) 25 5 1 3 (P<0.05)
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AEPIK, HIVAF pH SERBIR R EMC, B4
pH P& 5.0 I, RZEFEAIK pH XD AR BURBERA
B, Molloy Al Tunney!"' V& B, ¥453¢/K pH 4 E
5.0 AIoE A PHIMI &, A CHEER S Z A AR
(pH5.0 AbFRARIE RN 6.42%), X A fE LR
ZFTECNERE . 2% %, H pHS5.0 5 pH4.0 A HA
EPRRAEHHEIT)., Frost Z5PVR B, FHTRIRIG 4 2%
K pH P ZE 5.5 Al 85% AY%4% % ; Regueiro 2517
KL, PGB 3K pH W ZE 5.5 AT LIk 75%
IR . PR RIS 22K pH 2 5.5 [
17, BUSEAF MR ARORDY . MR IE K AR
PRRGERTE , KHEFOK pH HE 5.0 FIAFRAK
IR ARICR

ARG LI RRVE MR AR, B & 5K
pH A, HXCHAFN: y=-3.3113x +22.999,
R*=0.985, FIHARMIEIKIE AT pH T ENAEHE £
PIBEIR . IR 1 PRRALFINATE , BHEFK pH A Z
4.0 LUFHERZE, BRAFIRAL pH5.0 AFERE T
24.49 Ju/ml, HARMAFE - HHERARE,
pH4.0 A HUARE S . R pHS.0 AL B EA B IR A
ROR, ERRAFSA R &, 35 32.02 J0/Ml . DAAE HIAS
1 000 kAEREMFRIESTE, B A B I HE S
15 0.7 m’ P MSESAEHEIEETS 700 ¢, BRI
pH A2 5.0, FBHR AL 2.24 J10T; WK pH 1
£ 6.0, WAEBFRIA R 0.97 17T, FEAR 10
T, AEMERN 38.69%. LitHIEIEIOKAR
PR BRI SA, VO IEK pH W Z 6.0,
23 MEERPEEKBREN

IG5 FEK TP Fl SP R AYASfL LA 3.
M1 3 TTLA 1, 403 TP ¥ i Skt S SER ks
B, HAAbBE TP W E R/ : pH4.0>pHS.0>
pH6.0>pH7.0>CK. I TIABERRA A T 8E, it

BTP W S5014h pH B, B8 s)E, ik
R A B RAR 5 FOK T &8 & 455, R
HURIERIERDINE, H TP WRIE N Mg 55520K pH
AR, IMZZE LR 45" fER, TP kA
BN, A ALFEAE 180 d J5 TP ¥ JE KR M4 finid
PR TR G BB AR UVE TS . AR A, A7
PR NS EATETERER R, AR R IR TP
WREEASEARN A, BRALXT TP e B WA S22, 9K,
A I O A K, AR, 1 Kk 7 2%
RHBK, MOVAERE G OKE WA, AR
AbFHE TP MR BER I AFRTIE N, CK. pH4.0. pH5.0.
pH6.0 Fl pH7.0 AbFH () TP e & A0 A7 1 4 5148 hin 17
119.21%. 37.76%. 78.63%. 35.11% #i 125.20%.
PR AL AT ST BRI 2K pH BIRPESR, #5r
WEIRER S R Ak AR AR S e SR T A7 7
HL YRR LA B RAR A TR (B AR 22 | SR At A7 7T 42
R SP Yk ERY) Regueiro ZFPVE B, WRfk
JR 8K 100 pm LR FI0RL ARl 0 B 4 5 ER R, i
KF 1000 um FYFI0RL A7 H BB R, S80RIL)E 3%
K SP R EEE N, A AL BRI L R e SP MR BEE ()
TAGE (K 3B), SP AEfkS TP HfLL, ¥1h5ER(K
JE SN B ARSI, SR Ak E R 3
K SP R SR AL FH R R IEA G, DIBSRAIE AR 1k
FIPT AR S 2K SP YR B, $2 S 28 /K I BHME .
£ 180 d W fFJ5, CK. pH4.0, pH5.0. pH6.0 il pH7.0
AEFREZOK T SP 5 TP B E AP BIM 0 d 11
89.86%. 94.30%. 98.15%. 93.27% #193.63% &
5 180 d ) 96.06%. 95.89%. 98.40. 98.48% Al
98.52%, iX HilE I AW AEIG RS SP HAk iR £h
UUUE, 15 B AE IS B A 350 T R S5 RA— 3, X
Al fig SARIAER FORM AT, 248 180 d W AEfF K
ZERE, RSP “W4R” AEAIE K SP/TP L{EYY
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Fig. 3 Changes of total phosphorus (A) and soluble phosphorus (B) contents of pig slurry during experiment
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e BRALALBESE & T AR R MK e TP RN SP VR BE
Xof Je A F R AT R
24 MEFEERERBEEKTELLR
241 MHEIOKELSESEOEM  HT 180d
HIHE FE7K R TR R IR A R, AR 4 s 5 ot i
. WOR S 150 d BRESEAT 00T . 45 AL BRIV AE R
JEREFOKE SR SRR R 2 AR 2 T LIFEH,
FEMERY 5 FhE 4 JErh, WREEK/NIUT R : Cu>Pb>
Zn>Cd>As. WAF 150 d 5, #AbHE 4 8k Ik
%o PRALICAFINEE T35 267K Pb FIl Cd e JE T M
Y A7)E P il Cd MR BE (=, H Pb Ml Cd ik S5
pH R HAHK, HEET Cu kA, pH (K Cu HkE
ARA, X As Fil Zn A9 1E G S AL .

HAT, X & & Fe s 2K b i 4 @ B i v e
EZ b, £ 3 B80T i EC AR LKA S
AEARE R E 4 B AR i, ATLAE L, GB 5084—2021
(A HEBE A bR o ) PO HEE K R As. Zn. Cu,

Pb Fll Cd ¥ EEAPE T R, T GB/T 40750—2021( 4
FIVET ) PY5 NY/T 2596—2014 (VBAE ) PI%t Zn F1
Cu WREEYIARIEME, As. Pb Fl Cd ¥R EBR & K/
HNY/T 2596—2014 KT GB/T 40750—2021 K T GB
5084—2021, HAHZEEK, 1 NY/T 2596—2014
Pb H9¥e EBRE 2 GB/T 40750—2021 f4 250 15, i
WFEKE COD. EARBR A, 45 G ARRbRIET XH
JIE L A TR ORI A FHVESBE K ME & i BR S , ABIFFE A
KW AR IR EOK BB AR TR R, TR SCS
% GB/T 40750—2021 € 4 FHH & ) %) 8 4 Jd 1 R o
WRPEIZbRE, 03 As VR EEIIFF &2k, {H pH4.0
ALEEFY) Pb AR 85.83%, pH4.0, pHS.0 Fll pH6.0 4b
FREY Cd 23 WIS 300% . 150% F150%, WAE0)EG
pH BRI bR 8™ 8, SRR pH T BE A0
4y Pb Ml Cd . L, BRALI A7 NS Sk PR 5
B pH, RO 8D E A R AR, B

x2 WPEIREEKDPESRERRELL(mg/L)
Table 2 Heavy metal contents of pig slurry before and after storage
Ab ¥ As Zn Cu Pb Ccd
0d 150d 0d 150d 0d 150d 0d 150d 0d 150d
CK 0.020 6 0.005 6 4.65 2.95 14.72 1.26 6.26 0.20 0.32 ND
pH4.0 0.0212 0.006 2 6.60 1.70 19.72 0.55 5.61 2.23 0.48 0.16
pH5.0 0.023 9 0.003 5 4.80 2.25 17.02 0.95 5.29 1.02 0.35 0.10
pH6.0 0.0229 0.0106 5.80 0.65 15.08 1.48 4.64 1.02 0.25 0.06
pH7.0 0.021 8 0.007 5 7.20 3.40 17.16 1.31 2.38 ND 0.20 ND
*3 RABKBSEHIEZRERERZE
Table 3 Limits of heavy metal contents in rich water / liquid fertilizer for farmland
bt As Pb cd Zn Cu
GB 5084—20212 <0.05 mg/L <0.20 mg/L <0.01 mg/L <2.00 mg/L <0.50 mg/L
GB/T 40750—2021"" <0.30 mg/L <1.20 mg/L <0.04 mg/L - -
NY/T 2596—2014>" <10 mg/kg Pb<<50 mg/kg <10 mg/kg - -
242 XFFRFREEN BAFRBOEIOKA B, pH BN ARAHEEL . PHEBURELE , BRIk

PRFRF R 2R RRZE K 25 R LA 4, I 4 7]
DIE L, REN A ISR F R 255 K
FZE R IR, WP Fh 7 4 28 A KRR &V A )
FALBRF T R R R ZE K BRI R R,
{ER R AL B3 IR EEAN A . WAF 150 d )5, Frfkk
PRFR T ZFRIGTE 80% LU b, BRI AFALFERD T %
LR T CK A ; MR K FIZEKF , BRI A7 (pH4.0 |
pHS.0 il pH6.0 AbH)J5 ARG K AR K FZE K IR T
CK 4b3, UL pH7.0 AbPH LT, KRk pH W AE)5
HIREFRAFIFRIFAR . 224K, XHR AL

WEOKE HRTAUH A REZEK pH W 2 PR 5Tk
M, bR 3Rl R Fh AR K sgm, Rk, Frik
el At pH R AT B8R I H Y pH.

gi LTk, BRI RR L pH AT LA 4 b/
R, WEINE A7 G 3K TN, NH;-N, TP Al
SP MEE, HIINT A, HIAFEMEEK EC fH.
Pb HI Cd W& B 5 , & 2R AR FIZE K 2 3z 2]
file B, AR pH e85 6.0 AL, JH4
A 2 T 7 T NI AR DA SR, £ R R A
FEMIREE A U1
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Fig. 4  Changes of seed germination under pig slurry treatments of different storage time
3 Fig S 3k
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