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Effect of Cation Exchange Resin Coupled with Lysozyme on SCFAs Production
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Abstract:  Slow hydrolysis efficiency limits the recovery of short-chain fatty acids (SCFAs) by
residual sludge anaerobic fermentation. Individual pretreatment method usually presents single pattern of
organic matter release, resulting in limited sludge hydrolysis efficiency. In this study, cation exchange
resin-coupled lysozyme was used to synergistically promote the residual sludge hydrolysis and thus the
SCFAs recovery through single resin, lysozyme and resint+lysozyme coupled experiments. The results
showed that the SCOD production increased to 5 824.16 mg/L. after 1-day resin+lysozyme treatment,
whereas the control, individual resin and individual lysozyme treatments only reached 882.13-3 493.52
mg/L. The resin-coupled lysozyme treatment significantly promoted the solubilization of soluble organic
matter and improved its biodegradability. This excellent solubilization of organic matter provided
abundant substrate for subsequent biotransformation, achieving SCFAs accumulation of 3 715.23 mg/L,

which was 7.26 times, 2.41 times and 1.75 times higher than that of the control, resin and lysozyme tests,
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respectively. Meanwhile, the dewatering capacity of the fermented sludge was not much different from the

control test after chemical conditioning, and the recovered SCFAs could be used as an alternative carbon

source in the project.

Key words: residual sludge;

short-chain fatty acids

A% 75 VA M TG K Ak R i A A — o i AR )
PR RIS B B 25 IR PR AR K I AT LA
SEHTE U A R R AL RN JE BE I T R (SCRAs) [l
H AR Bl A N St B A BR A R R R AR T
FIFH 097 BL A7 2 T 504 90 40 B A A 3R A
(EPS) H1, EPS R4 i B2 i) WP S5 4 BELAT T ik
A7 AL 1 i AN AR )RR, DT 52 I SCFAs 1 7=
Ao RIL, fl 2 0 400 Tt S84 it R EPS B IR 15 T K i
FIBE 5 TR 48 & ok 72 v SCFAs [l Wi i 3L aili . R 5%
AN BT & T2 Wb # 7 ik UAR HE15 I K
PEE R E R BEM SCFAs FUFL R0, BRI, X LLFi4b
P v R B H A B A K A ), K PR RE A2
SRR o[RBT EE X EPS 28548 53k A G4 0 A it 24
) T ALk B g vk TSI BB R 04 ¥ 8 K i A R P
A, (0 H ATis B i

Vs T il s — 7 L TR (1 B A0 K A 8 22 B D 2 A
B 0 400 R 1) A S, T 200 i 1 284 e i % £
4 B P9 ) K R IE R IRE A P . R
U, Y TR A L X 75 U K A A 2 1 AR B AN 0 B
R TR R BRCAE O 4 3 EPS A1 2 |, ik S B0 AT
it 191 A B XG5 IR AR K SR AN BRAR . AN EPS 1)
B WA T AN A L R, L, A
WAL SR FH A T A 5 1 R IR EPS 2544, DA T 4
o VS R TP A A A R SR

PN BH 85 - 52 e A4 g S 78 IR SR W ok 2 b i
HBREE LB B SCFAs By —FP T f 75 ms ™), BHES 58
A i 2 — b S AR i SRR BH B ag Bk ], BES
M A5 e b et LB &R B T RIS
Terh B FESE M DI RE R A0 BHES - (Mg™ . Ca™) i B v
2Bk, M 30 EPS 45 44 4 1 A AN A LA
i 10 TRV TR A AL %) B PN A WL R A5 3
TARIE . BB T Y 25 R 1 BH S T e = T 4 ]
2 B, DA SBE 90 SCFAs FUTH FE o L A1, WA AT [
WAL A A st A BT DR AR T T T Rk
K.

anaerobic fermentation;

cation exchange resin; lysozyme;

HRE TR BRI, T LA AR A S D A Ak
PRAET5 Yo K A P3GV O T R 5 T R RIVE T . b,
EPS 1 24 05 1 17 TR e AL 5 P T TR S S 1
it St B it R AR T EPS AR . AE X AR Ol
T 20 P A AR A0 B ) K AR T L SE LAY, XK
K T SCFAs R R o A A5 A1 181 B A
A B 42 75 6 B B RD AT AT v SR T LSO Y EAR D
A NHE IR i R0 T il 2 AR s R Ak Ts e R
AL ALY T A R OO 1 IR AR K I 2o B
SCFAs R & | X (E A% i — 20 R G FNIPAR
XA RE S 5 IR R BEHE A, R 2 15 e i AT 4L
AR FRARAIE T AR R
1 M EF*®
1.1 BiRkIR

ol 305 Y B Ve T TS KA
2520 H U8 M 8 2 BRI URL 2% 0 J5 78 4 COKAR
VTR 24 ho WRAR 5 T 425 U ) VSS . SS 41
SR (11.32+0. 13) . (19. 43+0. 04) /L, Al i MEA HL
¥y (SCOD) | & A HL ¥ (TCOD) 43 % Hhy (119. 46+
11.53).(13 367. 32+982. 43) mg/L,pH } 6. 930. 12,
1.2 BIETREEE

JIT A FH B AR i 2 iR T M 2 2 0 B PH 2 7 2
WG, WA BH B T 0 Na*, (R B AS H  21. 9
mmol/mL, A K12 M 0. 4~0. 7 mm. 1% P FiF L 52
B A R A R A SE SR I [ A 8T, s pH
4 6.5, BTG PEA 20 000 U/mg.

1.3 ELWigit

i FH AR ] B4 1L 3 F (500 mL) #E 47 R 48 % B o
5 v 3E 2ok = AN ] (8 5 300k 38 4 4 e A T TAL
P AR B VS TR RTARS B + VS R . X TR i b 3
HRAE LAFE O A 9T e B e AR 3 o 1. 75 o/ W TR
fifg 4 3 UL 0. 10 g/g 15 by fe AR 7910 5 i A 30 80 4k 75
Hp L) S I + T TR TG AR I R T T 1) 45 R DU R
B A R B A, IR TR A T A B SR A S R
WRZH o BT A 1 S a8 #0 FH A0 5 min RAIKA B IR

e 24 -



www. cnww 1985. com

B, A RS AR A TE T B TR AL 3 305 R R AR B IR 6D

FH40% FHSH

ARE . ZIEHE(37x1) CREEFRF H LL 160 r/min
B T B B FE AT 10 d IR SR I o T AT S 00 0 2
— =My, DA 2 SR i e
1.4 SAE

W 35 PR AL 5 IE L 10 000 r/min 250> 5 min, [
THWGE T 0. 45 pum FEEEAUEE 8 . SS.VSS.SCOD
SR AR AE DT I W AR A UL (DOMs ) 38 4
=YD 6T (FP-6500) 454 PARAFAC A5 B R 17
53H1. SCFAs(ZPR SR 5 TR E TR . IR |
1E R ) i 5 S AH 3% 1Y (PE Clarus 680) ##% TR A2
AT BT . FH BET 43 A7 {300 £ 35 U 407 5 1) 4
FM A 15U T8 S 45 438 o B B R
(SEM, 78 [¥] 2% ] Sigma 300) #4750 #1. 14h, K H
B 20 K BF 6] (CST) S PEAk 5 Y 19 [ K Pk |, I3 2o
CSTAY(P304M) BEA T AE .
2 ZREH®
2.1 AEITAIESZHERT SCRAs FFER &M

PR AR T 1Y) L B 2 DR 42 775 11 vh BT SCF As .
ANFIZEAE T SCFAs 7™ i bifi & BT a] 9 28 Ak LA 1

6 000 | —E—XTHRZH
—O— iR
~ —7— Wi+ L
= 4000 Y
o0
g
< 3000
=
2 2000
1000
0 2 4 6 8 10
K BEHT ] /d
E1 AEBAENRELEBHTE G HERER 2R

Fig.1 Effect of different pretreatments on SCFAs

production during anaerobic fermentation
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Fig.2 SCOD content under different pretreatment

conditions

2.3 WE+AEEBRASLENRNEEENYEIE

I = 4E9¢ 6 PARAFAC 430 A7 ifE— A 05 Y
BEYER VA 35 . DA, S e 20 53 (AR X
Eri AR 30 AR L B BT S E AR
FRE ST, 203 1.2 3 50 5 il PR E R
BRI E A TR AREE AR WG+ R4
SR F,, R TR IR, ELRE A I 1] Y

« 25 .



405 BHS5H

B oE 2 K HE K

www. cnww 1985. com

SEAR ZE AN o AR, BRI + 3 T I AR BRAOR T
ESPiEe IS E SNV A R YN
7o PRI, R Y (R 2 R 2 IR 2
JRORE L A, [R] Iy — 280074 WL B Rk A D ]
WVERUZE YR =) o PRl , (2 IS 5 H B R
IR H T RE U8 W B WA O B A4 K B g
B NN B e TG PR IR R R . SEBr B o)
1.2 701 3 PSS v 40 A 00 T I e P 3t A o
T BRI

0 o B2 IR AL
Ea4i4r1 !

o | D452 | =]
2453 ! —
¢ 6 : —
~ : -
4 : .
lem 1 L

1 2 1 2
e EERF ]/
STERAMME+AREBA=ERNEESHF,E

F .. values of 3D fluorescence components under

& 3
Fig.3

control and resin+lysozyme pretreatments
R FT-IR G5 o Hrids it A ML 9 A2 B g
HRRE SR A 4 P .

A

T o—— x4 - - - R4l
VAR R~ - A IS+ VA T

4000 3500 3000 2500 2000 1500 1000 500
Ped/em™

B4 FAEWAEBEERELE dERBEGNHFT-IR
Sk

Fig.4 FT-IR spectra of soluble organic matter with

different pretreatments after 1-day anaerobic fermentation
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