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 OE DIk A A S Je AR 5, BRI A AN R K AT R B SRR R, IS TR Bk
FRROR A M B AR A S . A5 SRR . FEAN R A K S AL B BT (140, 170, 200, 230 F1260 °C), 7]
HRO KSR A N s R 170 °C B 54 R WAL PE 30 min, /K5 RTSIEH, SCOD. ¥ k8 1 B ANA
file MR A AL A W e B R B, 0 3R 4071, 20.56 F19.10 gL'y XF /K fift b % W0 A7 8 B - 20 A0 o b & 3R,
170 C BF, et R E A ROK L G g KB, RIS A KR O—H . XK LV RIS T =4
IR 28 A B4y KBk (FRD) 3BT 2 30, 76 170 °C B, o] A 9 0 A sk 26 2 A3 7= 4 9 o b 461 8 K (38.68%),
T 0 X0 5 A 1 D R S BT o L /s (37.47%) R B TS R AE 170 °C . 30 min WY AL IR T, T5ieh ok
STFAIEE RN FANY s RIS, AT YR R B o LB RO, B R TS R R 2 s IR AR .
KR mAEGR; WREEAA; KB B Xk SO

Bt e [ T S K A BB B B, TSP e 2 Rt A AR g E, A
Wk TG g . R, V5 U8 i e e Ak A S R AL R T 2 A I T AR B B A T U B IR AR Ak
A FASCRAR A R, KR T B R AL AL G T2, AR s s Je K, EEWNAME K
AEFRTT A B AT R A, anRe gt — P B AR A T Ve A I R, SR G U AT K A
PH, DRI R 4 v A ) 0T B e AL ASOR I B AR AR S T 2B RET . K BRI Ak B 5 Ao i K S U R A
LR, RN A VLY B E WA, I W RS P (dissolved organic matter, DOM), M
T 8 I 2 AR TH AR ROR T

oAb PR EE A [A] S POK g Y R 2P R R, BB EC MR LB, TEANRIAIREE T, X
I 10% 15 Ve HEATIK AR, 170 °C . 50 min 5/ N AKMRROCR AL, 508 KR53 B ARA ALY K g
VoS itk A5 ) o e B T WA o 1 R TR S ML K i A T A S A LA Y RO S SR B i R LA
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(volatile suspended solid, VSS) [ /K fift Ko R AF . IR EEIIWF 5 LI, TEKMLEREF, VSS I
fiff S B B IR B 10 56 RAF A Arrhenius 7R, BOUE TR MUK E B H R, s EI T
165 °C . 50 min 55 T X 10% & & [ V5 9 AT HOKf#45 th 1 g VSS 2477 4 1.48 g i ik ik 2 7 S i
(soluble chemical oxygen demand, SCOD), 756 H 1Y ARG HLYILE ML 254 F 78401 i -

ST A ML S RE B 0] o AR . AR . W MRS . ATV MR PR TAE W R
MR S R, ANEA LY AL o B X Ja ek b BRACR B m i kU H i BT 58 22 56 7R 15 e #A0K
fiff 3o AR A R A WL AR AL, XK R S VS A AL 0 BE A A B A Ay AR AR i SR A
HFi5 Ve BOK IR T RN, A HLE RE A A1 00 £ 43 Hr s e oK i B, nl oA i5 e $OK i
Jei G IR B IRLISOR BRI — 52 B RS FE A . ASAIF ST AT X B R R 10% Y @ S Y AE RS R E T HF
FPKARTAL B, A3 A K AL BT . SIS VR M Fe bR 02 1k s e DL FERN b, OB A7 8 B b AR e 21 Ah
JEi RN = 2B e AT, i — 2 TR HROK 8 XS YR AT ML fE A1 R T AAT ML A 4 AR AR DL
PRI 15 R HOK RO T T AL R, DA IS 2eis IR BE IR A R 4R it 2%

1 #MRl5RE*%
1.1 XM

SRS P M H PE L T TG KA (AYO T8 B i5 e . K4 i5 Je I (1.0 mm) i3 385,
I EER] (PAM) VTR, H R ACKE & B 2608 5 10% 15 15 U #OK A 540 22 14 52 55 FH R .

1.2 XWEEF

FROK A S 56 (0 FH BROK i T AD B SC B0 B, R R RO 48 (KCF-5 78, bt a0 2R B A BR 52 AF
) AMEB R SL, TAERE <350 C, TAEKJI <10 MPa, SZEEF X R & 5 U8 (10% 7 %) >R
FHS 5] T 40 38R (23 510 0 140, 170, 200, 230 H1260 °C) FEATHOK AL, R W 28800 1.2 L 52
5, 1R I E N UK 30 min, R HOK ROV 45 AU R, MR E ARR A EE
W, PR K TS P IT BT 4 °C UKARRAE TR T
1.3 IR oMIEREMNES &

PO S S 50 1o AR I R RO RE S AR AR EE A 2 28 BIEAR RNV R AR bR o EEE AR I S ) TAL
PR s S mL ZE AT BOK AR R 5 e (TR K e ) T R 7 I8 AN M AR A (JY-9211 AU, 1M L R AY
i AT BR T mh, R A R I A0 L AR A TR A R S T KA R . VA AR A AR 2
FYFRAL PR T VE . B HUK R 1578 20 80 mL T 100 mL B5.04F, & T E.0HL (5804R 4, f# [ Eppendorf
NHED) S (10 000 rmin', 10 min) J5, UL R4 P e v g 4GE I8 5 B T kA R

COD R FHEARBREP LU M 5E 5 85 B SR M0 Folin-Bis ) el i, DAAE I35 85 (VR b ke 5t 04
KA A R R -G R V5 I 5, AT 25 0% R bR AR 0 05 SS. VS SR AR B v I s 2 AU R FH 4
IR 3 OB BE I A 5 TN SR M o B R 5 A8 Ak - 28 A0 53 O BE VA TN A 5 TP R Ao 3k R B0 480k -
MR B 3 O BE IR E

LT AR TR W TR BRI, RSO R R S A LA A
A3 Rb BT S A ARG B . 8 2T AR RS (Nicolet6700,  TRIIN T B BE AL H A FRA 7)) R FHI AL 41 6
PRI, B R BROK A AL B S S e K R T R TV VR TR AL S, P IR AR AR A AR R
RO BERE & (FFIAE & 1 mg, TRALER 150 mg), o430 0F B8 Jo e sl 7 U9 il s = 49O b e
TF(F-7000, HA7ZErdi RN A, B8 HOK i Ad BRI RE K RERR B AR I A9 A5 4505 i FH L €2 ILadE 4 73
2 #HRE5iTiE
2.1 KERIBE NSRRI

K fige T4k BAT DA A T U o [EVACE BLP B OK A, RV RS A ALY G . SCOD ¥k FE 25
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e R E Y R A bR, SCOD ¥ BE M, T5 e K M R O SUR Mk, R KA A YRR A RS TR
ORI S 2 W 155 S B o €A /7 2 L

1o 2 TS U AR AN TR) 3R B BROK i i 5 A e AR AL L3R 1. FEE L T, AL BE A E] A 30 min B
Bl R 3N, BOKME TS TR SCOD ., 7 fiff It 28 A 5 RIA i R ik /K A4 0 e B 44 522 B0 S s i o
TnJE R A AR R e, E 170 CHE, 348 PR ¥k Bl i KAE . 4R M 140 C F+ 2 170 C B,
COD 7K fift R 1 38.26% I %] 43.59%; 200 °C Ll I COD IF AR 5 170 C M2 A K. itk
HEHRTE 170 C iR R K5 20.56 ¢ L5 B 1R (0 T i v A 1 25 A B IR R AR . I il kB K Ak
YIFE 140 °C F1 170 °C B JEILAMFE N 9 gL' 247 MPOUKMERIE & T 170 °C Bf, BEE L 12
IR PEOK ARG PP R AIR . 170 °C IR AR B AR TR, T 8 Hh B 1 BRI B K Ak ) 28 B K
fiff 15 {EL

AW KRR AEAT AT T AL, SR B FS RAH L, 170 °C 1, COD ) /K i % 43.59%,
FEE K R 44.41% 4238 . X 2R M AN SCOD M EE ik ;s [, oKL&Y Ki#
KK 61.78%., % —F2U 4516 5 DONOSO-BRAVO %5 20 {57 46 SR — &, v M TN Bt Ak B3R 22 1)
FHEMEHAK, SO BEERERLA 4oL I MHOBIEE TR, SSHERR, 7F
260 °C Bf, ik # fFe/ME 50.78 g L7'; VSS Fifi AL BRIR BE A9 FF i, SR B B m AN B, FE
170 °C ¥ B iR B i KfH 402 gL'

R 1 OSRAKBIALER MR
Table 1 Characteristics of sludge before and after thermal hydrolysis pretreatment

COD/(g'L™) TN/(g'L™") TP/(g'L™)
SR pH HHNgL")
SFE R A TER JEEiL7N W ARASAR R SEi7N RS R
ESitisi 7.01£0.02 93.39+1.10 1.65+0.15 6.52+0.29 0.17+0.01 0.01£0.00 2.49+0.05 0.15+0.02
140 “C4L 5.91+0.12 92.84:£0.42 35.73+1.03 6.76+0.03 3.78+0.07 0.61+0.03 2.40+0.06 0.78+0.01
170 C4 5.53+0.10 89.06+2.04 40.71£0.11 6.59+0.17 3.56:0.05 0.99+0.03 2.37+0.03 0.82:£0.04
200 C4H 5.44+0.18 89.79+2.96 40.37+0.30 6.75+0.11 3.98+0.07 0.77+0.02 2.35+0.06 0.79:£0.02
230 C4H 6.58+0.22 83.08+0.45 40.08+0.15 6.17+0.30 4.22+0.04 0.76+0.02 2.29+0.01 0.67+0.01
260 C4H 6.69+0.27 84.78+1.06 38.31+0.28 6.40+0.15 4.70+0.09 2.12+0.08 2.41+0.06 0.53+0.01
EAR/(eL) Bk AEDNEL™
SEEA pH SS/(g-L™) VSS/(g'L™)
JSEiL7N RS R JsEian AT R
AR IAL AL 7.01£0.02 46.30+0.98 0.14+0.01 15.49+0.41 0.93+0.03 99.97+1.23 67.99+0.74
140 C41 5.91+0.12 42.25+1.02 18.80+0.25 15.43+0.04 8.74+0.35 62.43£1.11 37.39+1.33
170 C41 5.53+0.10 42.03+0.57 20.56+0.13 14.73+0.05 9.10+0.03 55.77+0.57 40.20+0.40
200 C4 5.440.18 33.16+0.64 11.68+0.08 10.81+0.05 1.92+0.02 53.36+0.34 28.55+1.55
230 C41 6.58+0.22 32.15+0.26 16.87+2.20 6.06+0.84 0.79+0.01 52.48+0.32 26.23+1.06
260 C41 6.69+0.27 28.05+0.45 14.93£0.10 6.59+0.09 0.65+0.01 50.8£0.49 22.25+0.55

22 SRR EERLINE S

ML AT DU Y, AR A5 U6 E 0 W5 A K R AL RS e K A IS WA B, MR R AR TR
KL, ATLAE M, 7E 3 050~3 600 cm ™' 1 1 300~1 480 con ™' XIS PN, 170 °C Y 2% 6 5 55 B W 5 T
S At Y0 3P0 A A B 08 ol L 2T AN i iR Sl AR T X R Y 4 AN SR AT P g 2 R . AT DL
th, 3050~3 600 cm" DX WO S BE 2K O—H AR IR S5 1300~1 480 em ™" DX I W i Sy 28 CH,
CH, fl CH ZE fiffe ol . X A 170 °C PR = & BTG 0, Al M K= oK 4k & 90 1 IR sk i —
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BE R PR AL FEIE R 140 C BF, O—H
PRENIETE ST 170 °C, FIHT5 IR i 2 b R

260 °C
Seaokits MHOKARER T 170 TR, 0—H W
5 85 30 538 B L T A 170 °C 3% W
) B K A B WK AR B85 P T8 B K A W\/w\/v\
T K A U I 2 I 5 5 R m/v\/\
7 e 0K T 75 0 A A3 T 6 W
1

AT S

1.400~1 700 cm " FY Wz AT e = 2 3 B 2 1
JT g Wi e, Herb, 1 .600~1 660 em ™' Wz Wi U4 Sy o Mraos T
ﬁ%@ﬁNH;K%—J‘%Qﬁ%ﬁJQ ﬁﬁi FH 140 °C }!r 4000 4000 3 500 300(‘) 2"500 21000 1500 1000 500
T e e S @1$ﬁﬂﬂmﬁiséﬂmﬁ%ﬁmm
JEARSE TR, X — XA R T AR S, ELE ) J:i%;’ﬁﬂ’ﬂéwl\iﬁ&
260 C If, X SR 0g R T 2% o X R A HOK A i Fig. 1 Infrared spectra of untreated sludge and hydrolyzed

F RV i MR A AR B A BER R G T _[% 11} IK% supernatant of pretreated sludge at different temperatures
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Table 2 Functional groups corresponding to vibrational frequencies of Fourier infrared spectra

WHUem™ Xof 7 B R B HAR sl A W H/em™ X1 B e K HAR B2
3 050~3 600 ZHEEO—HF SRR BN 1365~1 625 SRR Sl
3.000~3 100 WA, HER, =ICH%—CH 1300~1 480 WiZKCH,, CH,ANICHAf
2 850~3 000 IEWiEC—H, C—H,,C—H,fhZifkshig 1200~1 350 AR C— N IR 3
2 960 CH, AN B i 4 B shi 1050~1 250 WL M. PR SCC—OML s
1 600~1 660 FIERRNEL KR F 650~1 000 =C—H, —N—H
1 620~1 640 FILTANHE iR shis 500~800 C—Cl, C—Br, C—I

fiko 1200~1 350 cm " X s M i 40 36 55 5 i P le C—N i IR 3h, Koy P A LBk &9 E A
TS A KR DT A, A0 TR = F 170 °C B, 30— DX G i B S ek 553
23 SRKBLEBR=FERXSH

N TGS KRR R AR IR, T T R EOK W DOM 21 s i A B AN [ i Ak 2
T B BRI AR AL o AT 5T SR = 4 56 S 3 X5 e UK S R AT A b, AR SR ) L A
IK A P R A I AL . R TR TR B AL S /K i 0 DOM = 458 Yol ai i 25 i3 ok,
L4330 X6F 7K A 3 W AT S (R4S B s R i PR AT 00 o S [ 3L B A 3R ) K i 10 RO
LI 2,

SYEEEERE A 4y R A XK . X [(Ex=200~250 nm, Em=260~320 nm) = % & H iK% 2 R 45 1R
M58 W 0 4H ;. X B TI(Ex=200~250 nm, Em=320~380 nm) M| 5 (4 & iz 47 5% ; X 4 [I(Ex=200~
250 nm, Em>380 nm) fH2&& H B2 4 il ; X I IV(Ex=250~450 nm, Em=260~380 nm) F fi{l 2 ¥
A=A, mEE . AR . AR . S XL V(Ex=250~450 nm, Em>380 nm)
W AT WO X R RIS . MM E R EZ R G FRER S FANWE R, & 2) i, Kib
PR 5 25 175 e DOM 32 L B 43 Sk €0 280 R 2 0 J5 AR nl 3 A ek U E AR =, st BAOK i LA B
J& ., KM LW DOM PR T & A T ACRAS Ak . & 2(b) AL 2(c) R0, YAk B FE R 140 C A
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Fig. 2 Fluorescence contour spectra of DOM of untreated sludge and hydrolyzed supernatant of
pretreated sludge at different temperatures

170 °C, FAOK A 35 W 9 DOM. Hh ] i f PR AR W A Q™ W vie B B S e 5 T 244 o 4 BGRB8 v T
170 °C i (1 2(d) B 2(e) P 2(6), W27 A R RIS RIS It o Ol 1 ARG 114 o0 A Tk L L 32
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F 7K A 13 W h DOM RS2 IR, X = 4 96 6 [ oAy EMEa mmEs
W H B X 3 ¥ (fluorescence regional

integration, FRI) #E17T = 4E2 Y CEHE i dr ™. %
Jr BT R 5 — DA AL & W B i i AR
B, AFE B BEEBOMN 25 0m = 455950 4
Bra R o FRI 7 25 A [6] 92 ' X 253 il AR 3R
SEKAIY . BMAmRKE., AAmRSE. SHR
2. AT AR A W ) R O B R 2R ) T
MM FRISEE , 1155t DOM = 4 %¢ 6 ot 3% 11

5D XA PR R, WL 3. KA IX P B B

S5 L3 o A LT L2 T 2 1 3 A 45 1 S5 RIVEE 140 T

IAATHLY T HIR F5 B e
AR SRS B e aa

HEVR B BT R B LL B o el 1] 3 AT Fig. 3 Distribution of FRI in DOM of untreated sludge and

KA A &S E 5 e DOM W, TV B4 AR hydrolyzed supernatant of pretreated sludge at

FEMIR VBB RR 2 5 ALY, A8 58.14% different temperatures

H130.59%. ZHOKMEG AT s L RBRE . BANREWITIF, 15089 & A B MoK Y
i EW AT . P RO FAHIY S it — 5 Rk AEKMEER, AREK . KDL R 5 mR
8, WMoy E SRR AT RE S UE— K AR A NLIR . DL AR AR,

EEXE S 25 B ROK MR . J5 DOM 4 2 A8 fb vl 1, T EE & R 2T 5 e il s/, 208 2.01%~
4.90%. 1 REIE T EWBEMYIIT, KRG &R EGRISMI&, 170 CHF, @RS
Pl B v o 7.71%, Bt G 004 B B2 A e, H o OB BRI 5.049%0~6.07% . 11 & B 25 W) o 1
ANFEAFRE T SBHEEANK, 48 10.35%~11.24%., IV AR89 5 TR, s
T B T e S B s D R R, 7E 170 °C BT & el B K 38.68%, FE 200, 230 1 260 °C H
T i B A9 4 5 R 28.10% . 23.77%F1 21.00%, 2% i TR TR 0 & A R R AR . VE
PE RS W SRASR T HE YRR, 170 °C F i el 8 37.47%. XM TE BRERS T JH
B TR AR A7 T A WL 235 A B 5O R /N T W 5. 170 °C /K A TA 3 K ff 3 W
4 AT A ) 5 A ) DO O o LA R e AR W MERE SR ST O LB AR s TRIE, AR L AR SRR B 170 °C
T 1T FURE S K i St s, BT LA 170 °C 58AG 1) T I 2275 U8 /K i i i) [l e 4

3 41

1) 45 [ R 10% e & 58, FL# 140, 170, 200, 230 F1 260 °C T A4 7K HA T Ab 3% S 2
B, 7EKIREAL B 25444 170 °C . 30 min B, 75 e Hp 8 (AR K AL & ) F2 43 K i, SCOD., ¥ fifk
P B 1 RN A M B K Ak B W ek B o KA

2) TEK AL BRI R 170 C BF, RAFAH D /N TR, & & EE e h 285
fift ol R RE O K O—H

3) o G Ve LK )5, DOM Hp al gk A= 4 R B4 B A 0 AR 7= 0 T o L £ i K A A IR
JE G T i S RSN, FE 170 °C BT R Bs B B ok JF HL, %R BT XE B A 9 R
MR R BT 7 e B IR/ o 2B 18, 170 °CON S K AR BB, 30 R J5 2275 Ve i 98 IR 4L
FIH



55 10 P URAE N [ B K PR Ak B 5 5 I8 75 YA LA A A S 103 B SR 2829

M

2 % X M

[1] LIH,LIC,LIU W J, et al. Optimized alkaline pretreatment of sludge before anaerobic digestion[J]. Bioresource Technology,
2012, 123: 189-194.

[2] ZHEN G Y, LU X, KATO H, et al. Overview of pretreatment strategies for enhancing sewage sludge disintegration and
subsequent anaerobic digestion: Current advances, full-scale application and future perspectives[J]. Renewable and Sustainable
Energy Reviews, 2017, 69: 559-577.

[3] KEPP U, MACHENBACH I, WEISZ N, et al. Enhanced stabilisation of sewage sludge through thermal hydrolysis-three years
of experience with full scale plant[J]. Water Science & Technology, 2000, 42(9): 89-96.

(4] 2, BAE, SKAE, A% TSR RRELAVK iR Uk B R0 2 0 F LTS [)]. BCDUH TR 22224, 2013(10): 121-125.

[5] ZHUO Y, HAN Y, QU Q L, et al. Pre-separation of ammonium content during high solid thermal-alkaline pretreatment to
mitigate ammonia inhibition: Kinetics and feasibility analysis[J]. Water Research, 2018, 139: 363-371.

(6] fTLEl], A, TSR, . AKIEARTEA Y T P IO SEE R[], BURAL T, 2014, 34(1): 26-29.

[7] HANY, ZHUO Y, PENG D C, et al. Influence of thermal hydrolysis pretreatment on organic transformation characteristics of
high solid anaerobic digestion[J]. Bioresource Technology, 2017, 244: 836-843.

(81 ALyCIC, TEM), M. AOK ARG A [R5 e 4 T A RERAY FEm (1], AKAEBREER, 2017, 43(8): 78-81.

(9] FeRf, #h=s, 5t 45, T RO PO UL B 5 14175 e R MR A R MR T]. 3R5E T RE2A41E, 2016, 10(1): 334-338,

[10] EIRZE, TAh. IRk fe b 15 A B AL ARLEE D). P E 47K HEK, 2004, 20(7): 1-5.

(1] siAg, has, BRIE, 46, & & TS Je KR B bk . . B BAEALILEELD]. BREERLE, 2015, 36(3): 1006-1012.

(12] 254, S8, X PH I, 45 B B B X0 175 Y /K AR S8R 1R S e BOHE = e SOOI RAIE D], Th R 2 2 4 (A SRR
), 2016, 46(9): 102-106.

(13] EZRF SRS 7. RS BN /AT T M. 4R dEat: Fr PR SR A, 2002

[14] SAWASAKI T, HASEGAWAY, TSUCHIMOCHI M, et al. A bilayer cell-free protein synthesis system for high-throughput
screening of gene products[J]. FEBS Letters, 2002, 514(1): 102-105.

[15] SPONZA D T. Extracellular polymer substances and physicochemical properties of flocs in steady and unsteady-state activated
sludge systems[J]. Process Biochemistry, 2002, 37(9): 983-998.

(16] ZRELS, XURRIE, MORI, 25, Sl P4k DGR A T5 e A AL AR BRAG RE MR ). 3R5E T RE2A41E, 2018, 12(4): 1254-1260.

(17] 255 B, 7, mitl, 5. R DR B UKL S TR EPSIY = 4E 5 YG IS RPELT]. th 457K, 2018, 34(7): 26-31.

(18] iy, RIGIE, 5. MR MHARBL DL M]. dbat: fbs Tl i it, 2016.

(191 28], 254, $RIREL, A5 FIRTSIRPUKIRFFERI DT[] 47K HEK, 2015, 41(1): 129-131.

[20] DONOS-OBRAVO A, PEREZELVIRA S, AYMERICH E, et al. Assessment of the influence of thermal pre-treatment time on
the macromolecular composition and anaerobic biodegradability of sewage sludge.[J]. Bioresource Technology, 2011, 102(2):
660-666.

[21] KA. PRI VRSN R A W B o 2 S BB HILARIWFE [D]. IR WA /RIE Tl K%, 2006

[22] =, EWE K, 5iA7, 56, B BRAROE X & [ 75 Ye POUK A DU AL M e AL RS2 R D). 222 SRS 2741, 2018, 18(4): 1527-


http://dx.doi.org/10.1016/j.biortech.2012.08.017
http://dx.doi.org/10.1016/j.rser.2016.11.187
http://dx.doi.org/10.1016/j.rser.2016.11.187
http://dx.doi.org/10.1016/j.watres.2018.03.064
http://dx.doi.org/10.1016/j.biortech.2017.07.166
http://dx.doi.org/10.3321/j.issn:1000-4602.2004.07.001
http://dx.doi.org/10.1016/S0014-5793(02)02329-3
http://dx.doi.org/10.1016/S0032-9592(01)00306-5
http://dx.doi.org/10.12030/j.cjee.201709173
http://dx.doi.org/10.1016/j.biortech.2010.08.035
http://dx.doi.org/10.1016/j.biortech.2012.08.017
http://dx.doi.org/10.1016/j.rser.2016.11.187
http://dx.doi.org/10.1016/j.rser.2016.11.187
http://dx.doi.org/10.1016/j.watres.2018.03.064
http://dx.doi.org/10.1016/j.biortech.2017.07.166
http://dx.doi.org/10.3321/j.issn:1000-4602.2004.07.001
http://dx.doi.org/10.1016/S0014-5793(02)02329-3
http://dx.doi.org/10.1016/S0032-9592(01)00306-5
http://dx.doi.org/10.12030/j.cjee.201709173
http://dx.doi.org/10.1016/j.biortech.2010.08.035

2830 ok L B ¥ W 14

1532.

(237 2. W METS Yk BR WL A p I A ST Y 2L MG A AT 5 0 T [D). & LR ST Tl =B, 2012.

[24] CHEN W, WESTERHOFF P, LEENHEER J A, et al. Fluorescence Excitation-emission matrix regional integration to quantify
spectra for dissolved organic matter[J]. Environmental Science & Technology, 2003, 37(24): 5701-5710.

[25] 20, BRI, RGN, 45 K A= Wb 31N 45 th K 9 =25 OE M (1], R EROR I 41, 2008, 38(6): 39-
46.

[26] ZHEN G Y, LU X, WANG B, et al. Synergetic pretreatment of waste activated sludge by Fe(Il)-activated persulfate oxidation
under mild temperature for enhanced dewaterability[J]. Bioresource Technology, 2012, 124: 29-36.

[27] SHANABLEH A, JOMAA S. Production and transformation of volatile fatty acids from sludge subjected to hydrothermal
treatment[J]. Water Science & Technology, 2001, 44(10): 129-135.

(28] BRFH M, FAt. T5 IR P ML T SO R AS AL (). PRSI, 2008, 28(12): 8-13.

[29] HANER A, MASON C A, HAMER G. Death and lysis during aerobic thermophilic sludge treatment: Characterization of
recalcitrant products[J]. Water Research, 1994, 28(4): 863-869.

(R %3 280, e, kAl |)

Effect of thermal hydrolysis treatment temperature on transformation and

composition of organic matter in high solid content sludge

GAO Yuan'?, HAN Yun'*", HAN Lu'?, YANG Peizhen'?, LIAN Jie'?, ZHONG Chen’

1. School of Municipal and Environmental Engineering, Xi'an University of Architecture and Technology, Xi'an 710055, China
2. Key Laboratory of Environmental Engineering of Shaanxi Province, Xi'an 710055, China
3. Gezhouba Group Water Operation Co. Ltd., Wuhan 430000, China

*Corresponding author, E-mail: hanyun@xauat.edu.cn

Abstract In this study, high solid content sludge in municipal wastewater treatment plant (WWTP) was taken
as the research object, the changes in hydrolysis effect and composition of organic matter in sludge under
different hydrothermal pretreatment temperatures were discussed. The results showed that organic matter in the
sludge could be effectively hydrolyzed at different hydrothermal pretreatment temperatures of 140, 170, 200,
230 and 260 °C. After 30 min treatment at 170 °C, the concentrations of SCOD, soluble proteins and soluble
carbohydrates reached their own highest value of 40.71, 20.56 and 9.10 g-L', respectively. Fourier infrared
analysis of the hydrolyzed supernatant revealed that at 170 °C, the protein and carbohydrates in the sludge were
sufficiently hydrolyzed, and a large number of O—H bonds appeared in the supernatant. Three-dimensional
fluorescence analysis and fluorescence regional integration (FRI) of hydrolyzed supernatant revealed that the
bioavailable microbial metabolites accounted the largest proportion of 38.68% at 170 °C, while the hardly
micro-biological degradable humic acids accounted for the smallest proportion of 37.47%. When the high solids
content sludge was pretreated for 30 min at 170 °C, the macromolecular organics in the sludge were decomposed
into small molecular organics. At the same time, the proportion of microbially available substances reached the
largest value, which was more conducive to the subsequent resource utilization of sludge.

Keywords high solid content sludge; resource reuse of sludge; thermal hydrolysis pretreatment;

fluorescence regional integration; three-dimensional fluorescence analysis
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