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Study on promeotion of organic matters release through pretreatment of
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Abstract:In order to solve the problems of limited release in sludge anaerobic digestion hydrolysis stage and
affecting methane production,the dosage of free ammonia for pretreatment is optimized, and the release effect of organic
matters in sludge hydrolysis stage is investigated under different concentration and duration of free ammonia pretreatment.
It is shown that compared with the control group, the mass concentrations of TCOD and SCOD increase by 134. 64% —
250.34% and 154.70% - 274. 55% , respectively after the dosage of free ammonia is optimized, meaning that the
optimized free ammonia level enhances the pretreatment effect of sludge effectively.The results from component analysis
show that the concentrations of soluble protein and polysaccharide increase by 111. 70% and 412. 37% , respectively ,and
the hydrolysis rate of VS increases by 16.60% —80. 38%.PARAFAC analysis based on 3D fluorescence spectroscopy
shows that the pretreatment by free ammonia increases the proportion of biodegradable organic matters, which mainly
include soluble microbial byproducts (41.18%) and tyrosines (29.32% ). Meanwhile, the conversion of refractory
organic matter is promoted. Different from pretreatment by high energy consumption method such as strong cell lysis and
wall breaking, the hydrolysis is enhanced by gently regulated free ammonia pretreatment to improve the mass
concentration of dissolved organic matters in the liquid phase, thus improving the release effect of organic matters in
sludge.
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eV T A0 50T 2 = V5 K AL B S sl e it T
s U 1 W) 4R ReAE 2 8. pH A 6,52, TCOD
140 mg/L . FA 7 0. 42 mg/L, HABHn# 1 s,

F1 HEUSREER YR

TS/ VS/ ScoD/ EHFE/ 2/
(g'L7') (gL (mg-L™')  (mg-L™')  (mg-L7h)
2.33 1.61 94 26.75 11. 831

M=EE . BEIRIIESSEEHBYBRIUTIIZEHRR - 105 -
TOC/ TIC/ 2R/ ORP/ EC/

(mg-L™")  (mg-L") (mg-L™") mV (ms-em™!)
19.75 226.3 96 -155.2 0.02
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JSIEHLEE L ORP J 8RR F A EC L SR,

1.2 HEaETLEAFREIT

30 LA T S VA i 5 2 T Ak 36TV Ui K e A
AL PE AR, S 5 AL g, )RR
N # (AFR 1 500 mL) HHAA 1 000 mL Y T ELT5 e,
Xof U 5 Tk B K P 1R A AN IR R R
NH,Cl1 i %% W (3 mol/L), J= =% ( Total ammonia
nitrogen , TAN) 7K-F-7E 96 ~ 3 896. 5 mg/L, in 5 2 fr
TN 38 U MO [A] 4K B NaOH |, HCL fiff 45 1)
(3 mol/L) ¥ pH HHEHITE (8. 27+0. 1) , AR T HA
WF5E 50 pH=9 9. 5 B¢ 10, JE TR 9 BF 58
GERUT JRRT ST U 1 R AR At 7, B A
afi K kb 76 Z AR 1 200 mL, B 5 U Mk B — 2,
i 125 FOUA P SR R R A T O R B 4 o 7
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FA =5(NH, = N + NH] - N)""/(K /K, +10™) (1)
H K, /K, =e® P35 (NH,-N+NH -N) & NH, -
N Fll NH;-N ¥R K, /K, R &5 1 5 K-
4 FEL B R AL A

F2 HEETLELMHET

IR, NH,Cl  #alik/  FA/ TAN/ T/

20531
ml.  fIAfE/mL  wmL  (mg-L7') (mg-L7') C
CK 1000 0 200. 00 0.42 9.0 37
FA200 1000 26.37 173.63 199.43  896.5 37
FA400 1000 55.78  144.22 398.85  1896.5 37
FA600 1000 85.19 114.80 598.28 2896.5 37

FA800 1000 114.60  85.40 797.71 3896.5 37

1.3 B{IstRUERiE

LR AR B0 Rt BRI Sk 2
T (TCOD ,HACH DR1500) ; £/ 5.0 (20 min,
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10 M35) (1 000~ 1 s7' (300 s,50 M) o R H
Ostwald ( Power Law ) . Herschel —Bulkley . Sisko , Cross
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n=mny/[1+Ay)" "] (5)

K am HEE  Pass;ry FIHIRN ST, RIGEARH] 1A I
B TRZIET], Pas A I RIFRH, s5y 9 35 DIk
H,sTyn AT SRR B m, i F 5T ) ER R
Pa-s;K HFAEFSE, Pa-sn,

2 HEREHW

2.1 FEEREDTSREASHTHL
2.1.1 HBRABRADKIBAFEAL
R A T (1) RN, FAl B
TR B K2 B TAN R pH SRR 2, B
b B i S S AR DG HE A AR A L AN BT 1 BT
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F Ui B P Ak B B R A TR A8 R TCOD T
VR TIACHE 1 d S5, A HLY RO Ik 2 55 i 1) B
R B, Ve 8 RO BT A 3G, 5 4 d ik
Bl 5, 85 5~7 d FEA A I HLIR SR 09 R FH I #E
SEUZ AR TCOD iR g TR, Hoh i CK 4
AHECER 1 d FIES 4 d BF FA200~ FA800 £H ) TCOD JFi
Ak BE 4y B 4R TF 98.82% . 197.32% . 199. 63% .
220. 16%,102. 81% . 156. 76% . 164. 52% . 189.25% ,
TALFRES 4 d AR F B B R DL
H BRI ER R CK 404 4 d [bA 1 d 329t
T 19.73%, W 2(b) Al LLE i 25 24 o [l A
HH 308 2 RS A AT LA ) R T, S ok T A B 1)
AR S A LY AR AR, o S CK
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TS Jou et VA 5 i ey 500 P 127 A8 ) 1 DR 40 TH Ak ™
S MY TS JoT it v BB X FR G ) 7 387 g ™
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S PRI ARE T TS JoT i Wk B8 B 2 2 bk B v, 2 Tt
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R T VS KRR T Re A e i IR At 72 VS 1Y
HWREMERE . IR 3(d) Hhal LUE e 2K 1
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ALFREE 7 d BF FA200 ,FAG00 ,FA800 2 )i/ #i H i AH
HA ALY o vk BE A fE RSk LT, 5 CK 4l L,
FA200~FA800 ZH7E45 1 d 55 7 d TOC Jii e i 4y
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(e) T LIE H, UGBS 1 d B BRI AL I
37 ( Oxidation — Reduction Potential, ORP) B $8 #5 , %
15 I AR BT 31— OR | H Bt VR B
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2.2.1 AW = Y AT

TiAb #EAE FH R W, i 2 2 W) AR T A ML
PRI, (R 25 200 A 28 ] R e e B R P [
T3 AT fiE [ A i s DR SR R MR A A L A B A ]
A AL R, I 45 41 20 N A o I ik 3
YNGR L NSO 1) I B8 o7 B AN ), 75 381 =22 ) 4
AR IR X107 L e A ) B A S A ) i X3
[ IX(Ex:220~250;Em:280~330) . Il X ( Ex:200 ~
250; Em:330~380) FIIV X ( Ex:250 ~400; Em ;280 ~
380) 43 B IF EISE A 1 | IR0 f vk ot A 4 &
P R, WALPEAS 1 d B 3D-EEM 41K 4 FF
N, HE 4T LIE W, FIERSE 1 d HRBIK
FIAEDY EEMTE CK A T 1. IVIXE S, 78
T,V XA B W10 RAE A Ui B8 2 1 A2 itk
A R BIL R 1 () e, 2 S 8O0 R 1 S
AR A HLY AT . BUAREE 1~6 d R,
LI IV X3 2 Sl B e i i AR Wi, T
V XSk AT/, BURBEES 6 d A HL 6%
EIanE 5 i, IWELS fal LUE s 2 6 d 1Y
CK A7 e Bl LUk B, V IX sk A
YW T B, PR, 33X 2 9% 2 42 ( FA200 ~ FA800)
3 B0 B TR 25 0 T 1 R T s T AR A T A LA ) LY
R HAL, BUALEEE 7 4, T A B REE ALY
B FI 43 , CK ~ FAS00 A iy yetigrp I (I IV
X I8 ML ()5 ' 5 B RN 2 ' T AUA T FAIG, T, V
XIRAR N
2.2.2 HHH PARAFAC Fo48 4 AR89 3% 5%
FEHT

it 3D-EEM #5 4 F17 B T 43 M1 i ( Parallel
Factor Analysis, PARAFAC) 7387 K455 1 d BUREECHE
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TR, FEHERAE I DL R X R 9 Y A 43R (a) AL/
Apn =220 nm/340 nm (A% ) 280 nm/350 nm
(A FFIEGIERI=4)) 5 (b) A /Ay, =220 nm/300 nm
(KRR R) 270 nm/310 nm (FARIELR MR P29
(e)Ap /Ay, =230 nm/310 nm ( ZKEE AR ) 285 nm/
310 nm (A FETEAEMIEN=9) 5 (d) A /Ay, =225 nm/
290 nm (KAL) . 225 nm/380.450 nm (2 & HL
i), ATt SRR, WA G EiE R P s
HL¥ ( DOM, Dissolved organic matter) =% DL S [i% 44
R o s e AR = 3 A 2 s iR

FAEAE®) | WAL PR 1 d (9 3 DOM 28640 4
At 3 o, ME 3 Hrl LLE H AL B
(FA800) 1 FH T ik 2 ] R e 1 A WL de e 2 i
f7 E AT R A HE R A DL B AR 2Ok | L, 2R
RIRYIFE 5 FE N 29. 329% , % i vk 4 M &1 7= 4 o 1
K A1 18% , Vs ik 1k 440 i R 7 ) A 2K s R ) I
FEH R 2w Y S R 5. 6%, 8 CK 4
TRE 41.74% , KB FERR Y BT 5 oA 1.94% , 58 CK
TR 24% , 45 R B Ui 25 24 B b F T e i A
BUW RS LA AN W i St X 5 it A LA 1) T o e
B AL
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220 240 260 280 300 320 340 360 380 400
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(o) ZEMEAPR A RAE A0 ML R = M 9¢ e 2L

A, AL L.

220 240 260 280 300 320 340 360 380 400
Ex/nm

() e R 0 TRRHECIE
6 HALEA 1 d b DOM 7 4 0 % 51

*3 TAEF1dRLEERDOM KHASHEE %

FA/ X Sk I X X mx VX VIX
J i 15.36 24. 86 20. 67 21.90 17.22
CK 23.99  28.90 9.61 34.95 2.55
FA200 22,06  29.85 6.49  39.46 2.13
FA400 23.51 28. 94 6.21 39.37 1.96
FA600 22,34  28.42 7.13  40.12 1.99
FA800 21.96  29.32 5.60  41.18 1.94

2.3 BT TR IR M R R0
2.3.1 FRAARE BRI

TSR AR T AEAT MR 2%, 2R A

E 43557 H

N Z AR AR B B B Sk T W AL B
R B ASA T A LR, #E— 2800 B 1 i B AL
HUS 15 IR BOKTERE, 45 R aNIE 7 Ps, K
7 Al DUA Y, AR B AR IR S A R B AR
AL A S DA B R sl A5, 5 Y B B U g A
JERARFEAE (FA400, ET1) | LB AR R 59 /N2 Al
AR B AR T {58 TS VS 11,
AR R AR D 20 B (R
DOM ) A4 &5 58 384 22 3 0 75 e A i A2 e, 10 s 2 fie
PE T AR ORI A TS RN (A A
JEREAR, 15U RO T s Mg o . TtAd BRUS 75 98 1 K
PEREANER 4 s, N 4 ol LU MY Fildh 25 V5
JE R AP RE 5 15 2d B vk T S AR AR IE AR G, 1K
Je i TR AR S 1O R B ALY SRR
L NaOH ¥ H Na™ 5951 S 2075 ¢ 32 1 HL A 7™ A2
AL AR TR K PERE T IE
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