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Abstract Acidizing storage has advantages in reducing nutrient loss and gas emissions. Systematic review on the
acidizing storage of digestate can provide data support for standardizing storage methods of digestate and cooperating
with the implementation of reducing nutrient loss and gas emission technology. Through literature data organization, the
influencing factors of acidification, the effect and mechanism of acidification on the characteristics of digestate, and the
emission reduction effects of acidification on various gases were summarized and analyzed in this study. The results
showed that: 1) Acidifier type, acidizing target pH, storage time, acidizing method, and temperature may all affect
the effect of acidizing storage. 2) Acidification affects digestate properties and reduce nutrient loss by reducing pH.
changing the balance among buffer substances, promoting the dissolution of inorganic minerals and degradation of
organic matter, reducing microbial activity and ammonia (NH;) emissions, etc. 3) The scientific selection of acidifier,
the specification setting of acidizing technical parameters, the mechanism of transformation of chemical forms of
elements in acidizing storage process and the returning to field effect of acidized digestate products need further study.
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Table 1

Balance equation among buffer substance in digestate
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Chemical equilibrium
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WA RS S TR B R A T
T X 28 A R 15 P ) 40 SR VR < — T TGS I 7R
TR AT T R T 2K e AR AR R L 55
— 75 & K o 1 B 00 Bl pH 5 3h W) i 18 58 AR
pH ML, BRYE &AM T HAE K, BUEY AL
Wi A= By A 2 B & 30 52 e €75 10 IR DA 48 9 % &
Jit 5 PRI R R 5 0 R A X A 2R W B0 A
5 T AIFFE o LA 5 b 3 45 R AL I A A

3 XA SREHER B0

FET5 W WA W 1A 25 7 4E NH LN, O, CH,
CO, \H, S %5 ik 2= SR KAy 3 A 8 57 43 T 2k B
WHE s Yo, B Akl LU > NH, Y N, O 5
CH, "0 iy HE it 35 CO™ HE il &, B %)
H, SUO R R R g — .
3.1 ¥t NH; HEA B9 820
FET5 VWA b A 3 Je 2 22 0 H 9 2 98 HE NH,
PAREARIE A I A R iR . 2805 Wb NH, #
R R R T AR i AR R R R P E i s A1
77 A NH, 5L R Z (CONH,) ) &R A AR5
AR TR J3 i M Bk BR B ((NHL, ), CO,) (X (3)), 42
o NH, 5 CO, RO MG B KA,
NH, AR FEBILTRENZPEE T . HK
o B T Sk PRS2 HCO, L Y B B 58 4 0 #E I,
NH, # & Wik, BRAnT 2 BRANA R h NH, HE
i PR AE N BR AL B k] T IR & h A ML
ke B AR 5 NH 4546 4 AR e m
B /0 NH [ NH; NO, NO, F4™ 5 mA
H' 5% HCO, # 1k°h H.CO,. CO, 1H ¥& 5% f£
(K (6)) . FABRILUTIE £ (U CaCly) 1E S BR AL 5 I
KA PH B T 58 e, 72 AR R R S (CaCOy) TLUE S 2 B
HCO; JHFEIRE , JF ™4 H L FEK pH, 38> NH,
Hem (X7 o BREW 53 S ik IR B4 4 fiff L i
K H'Y5 HCO; .Ca®™" 5 HCO, 4§ niJy 7 X
T
CO(NH,), +2H,0=2NH{ +CO: (3
2NH{ + CO: = NH{ + HCO; +NH; * (4)
NH{ +HCO; =NH, * +CO, * +H,0 (5)
HCO; + H = CO, * + H,0 (6)
Ca’" + HCO; = CaCO, ¥ +H" (7)
pH LR AR TR F0Y A Bof (1] 45 34 25 5% e 2675 VH T
NH, #% ., pH<7 B} NH, # % 8K pH K 4.5

B LT A A 8 NH, HERC . AR IR T
Tl el B9 HL SO, X 18 00 A7 391 18] /Y9 NH,
CHE R, AT A W R A 2 75 00 DL R AR
629 855 1) NH, 1 R0Y. Hok d5 8 i H i 2
HCL, A0 4 26 90% L b NH, 5146150, B AT
FEAK 8020 LA B NH, $6 . BR ik 2 Fhi IR
b3 &, Hy PO, %F NH, A9 38 HE & 7] ik 36% ~
94 %61 s N FLIR %A LR Xt NH, (9 HE & ] =
ik 90 %6, {RLfl H G iR T AR AR 5 B A BE b XA
WA ] Y NH, D8 HE SR R R HEAE L AU 15%
B NH, wcHE= ", NH, # %@ & 5% pH 2
BTN P S A ENR SR 7 S hE NN e s uy Ll
NH, HE il & B ) A8 e %A . Dai 500 5
Wang %% kBRSS9 2875 o, NH, HEBCR 7F —
B[R] N PR 35 AN A2 HLRRAIR, S5 22 2R 1S, HiR 1k
pH BAIK 7] 9] 46 NH, HE s KM 2 . Wang
L GO DY R TR R ALY AE 3 18] NH,
J 3 R TS B AR AL B B P in LT R
J R B AE W Ay A AL 4 R S L L I B
F pH B FJh HT X NH, 3% & B30 %04 32 7 ek
55 5 5 W T R 0 32 2 D DR R AR R T 1 B S AR
0 NHY /NH, AR, i NH, # & 8 &
TR,
3.2 xF N,O HER B 820

N, O H /AW s Ak | B il Ak ok A% 2 0, B R e
FIHWRR AT N, O HEBE F s 0. 72
PR AR A7 2ok A v A R TR k25 F B3 5 1 N, O HE i
LR OE A TSR T NOs P 2L R Ak nT s
DREBS N, O HERL . B R 1R 1k % 3 28 K i, pH
5 N, O Heflcit 22 B 2 1A OC M IR fL & pH
5~6 ATSZE 90 % LA LAY N,O bk HE. HRfL % 5.1
55,7 WAL PR R 22 5 AN KRt = pH M 6.5 B
BN, O RitHEik s % m T pH 8 5.7, & T KRR
e85t BB AED S 4 BT NLO R NH, HE
SR A ] — Ab B R B 0GR A5 A R 3 A
KM EEE . TERRALI A 1] N, O HEBGHE 3 05 1 , iR
5 KM AZETS B AEFT ] N O HEBGE 3 B 8K,
Wit 5 ) 385 s HE G 2 B 5 b T L 8 B (E S 45 1
BN R
3.3 X} CH, HEM Y800

TR A W) 25 77 4 — & & 1y CH, . CH, 4
R B pH 200 6.5~8. 5, i pH<{6. 0 8§
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pH>>8. 5 #f 23 5% ma ™= Y e 7 3% M0, ikl CH,
Hei, AR RfE & pH<T4. 5 8 pH<{5. 0
AT B AL CH, HER R ™, Hop, 7E A R 1k
HAx pH T, LR R S5 4F, v AL 90%6 LA 1= CH,
Heme s H, SO, JHCL HNO, 43 51 7] BEA 61 % ~
87 % .40% ~65% Ml 17% ~75%" 1§ CH, HEJiX
. WA MIE CH, HER =2k ETERT 20 R, AR
Xt CH, HE 2 m R th BRAE S 11 R A
FHEH L BRI CH, HE R 5 T8 Wk R
JE A I BE L G R AR ) R e R O AR TR A
&t Shin A8 i 3E B R R Ak B, 38 3 A TR
TE XA B T 25 b 4l il 41 400 32 2 R 2400 LS 1A A 11
AL AC I L SRB 55 7™ H e 1 [ 4 F - R AL 56 4, A
Pl CH, A .
3.4 X CO, HER I B2

ANEF NH, 544K, CO, HEM £ 2 & E 78R
b 4b 3 3 R b T O A 3R] A HE A X AR R,
Fangueiro % iR 38 . BRAL A HT ) CO, HECR & &
WA ZET5 1 3~20 % . R Ak 20 B ATV A7 W 1l ) CO,
Hep 2 TR R AL AL, 35K v T 9 5 B a2 X Ak B
FE A7 3 72 o DL CO, TB 2045 2% 14 Bk 119 550 ok U5
AR, AR A I gY 2% I R 1k A BE Y A
K CO, BRHER B &K T RIS 5%
B CO, BRI RS RIS L& =R,
CO, HEf B COD.CH, 5 FHg 5 240 261k
3.5 x H,S HEA B9 &0

H R 5 o 56 F R AL X V8 W A7 3R] HL S HE
AE 58I R G — . A T 32 W R Ak R 52 i o
ik Ho S 9 HERC: —Jr il T H.S B B ik &
SRR 5 — g5 TR pH 5 ik
SRR SRB {FE 0 e R i & A i sh 2
He R 43 Ho SPY Ay — e F 58 R B L g Ak vl i
W H,S 8 HE B, A A H,SO, FR fk Ak B, A1 T
pH<C6.5 K RFRILANBEAL . pH<T5. 5 MR fL 3815 A
A S H, S HE R JE B AT AR R -
H, S HEHRL J7 1 %% A48 (2R (8)) ., LU K& % hin G ML Bt
SRB ¥ M fill #5 . WAE WA pH T 2
H, S HEAC™ AR E ROk U6, VA VR A7 39 18] A X T
FoA AR, Ho S HE & 8K, B A8 37 0 T W R 1k
W7 B0 85 A 48 B, W Z0m% H.S HE it Mt T 2
Wi ©o2t  HL S i KA

H,S= HS + H' (8)

4 ZRERE

PR A A7 m] A RS B MR D HE L JE R NHG
I w2 T ALK A 6. 52 B2 35 TH WA BE IRAL R AT
LIS 56 % W 5T 2200 B R A 8RB W] A7 4 L SR i
TESE PR B v, PRAC R L BR AL H AR pH A7 I 8] L 7
3 B 4 TR 3R 34 2 S W R Ak Ak PR A A TR, L 2 3
TR AT PE ER PRS2 L T3 2637 A 2 T 2% 4 1Y
HENR . L. 7 B 295 1 R AL A7 B
AR E W EMR T AR,

LR ORI T WAL B Tl B L ROk IR Ak
A AT LA Xk AN [R] B Be 42 T B 5 oK H %
BT 4 A KDy ) s D e A R B IR R T 5
B Ao b BEAR AT, 75 B KR T UE I ] 2 22 AL
K g, BB EA R, T Lol T A4 BE
7T A% A JHL A 30 458 g 140 R A R A e R L WD AL 25 A
HA 8 SR BRAE o DR 40 fe] )58 7R L B3k D9 3
1 T EAY B R R A A O R ) AR L 2P
Wyt . 2) FEE IR AF W TR AP E a2
TR 14 2 A AL BRATS AN T B 5 2 — 25 48 W1 0 A 1 A
PR ARSI Z T A I O 5 2% o 3) 275 TH TR AL Ak 31
B ZAZH AR 4% 2 802 5 BOR R 9 1 e Ak 2
ROR 75 LA 52 RV B AR BT AR v i 5 BOR St
4) R ARIEAF e 9 €95 8 RS A2 - R A ) B2
R8P A HEUC A £ 35 A KU 5 2 26T R W TH 9 BE
bR, EZRAGIE .
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