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Effects of Heat and Heat-alkaline Treatments on Disintegration and D;ssolved

Organic Matter in Sludge »
DAI Qin'?, ZHANG Wen-zhe'?, YU Pan-fen® ;"3(1 Hao*, LIU Jun-xin'? /XIAO Bénlyi'2* .
(1. Research Center for Eco-Environmental Sciences “"Chineee Academy of Sciences, Beijing 100085, China; 2. Univer%if.y of. C'hlne‘ée
Academy of Suenum, Beijing 100049, China; 3. School “of Teg(tlle and Apparel , angddo Univesity, Qingdao 266071, (;hina;
4. South China In§t1tute of Environmental Sclenc‘es Ml Ntr}' Of Environmental Prote("tmn Guangzhou 510655 China)

Abstract; The hydrolysls of sludge organic mdt.ter i€ the rate hmltmg step of dnderobl( sludge dlgestlon Because pretredtments can”
effectively convett the solid organic matter, into dissolved orgamc matter, it can 1mpr0ﬂs the degradatlon rate and methane_conversion
rate of organic|matter."In this study, the effects’ ‘of heat dand' heat-alkaline treatments (‘two ¢gommon pretreatments) on the composgition,
reIatlve molecular we],ght distribution, and strilcture of dissolved organlc matter in sludge were studied. The results showed that the heat
and heat- alkahne treatmenta released a larﬂe amount of organlc maiter, which resulted in the SCOD"increasing 21.9 times ( heat
trealment) and 47. 8 timés ( heat-alkaline treatment)# THese -ffi”etreatments changed the molecular weight distribution of dissolved
organic mgtter and decreased the molecular weight of the orgamc matter to the greatest degree. The results of three-dimensional
fluorescénce spectroscopy showed that both of the pretreatments can hydrolyze protein, the main component of sludge soluble organic
matter, with the heat-alkaline treatment being more significant. In dissolved organic matter, the byproducts of the microorganisms and
humic acids are not easily hydrolyzed further by the two pretreatments. In addition, the two pretreatments led to the appearance of new
organic structures and the change and even disappearance of the original organic matter.

Key words : pretreatment ; sludge disintegration; dissolved organic matter; molecular weight distribution; organic structures
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Table 2 Three-dimensional fluorescence spectra

of five fluorescence regions

[X 35§, LI E/E, «Eﬁ/nm o

I SRR 220 ~ 250/,%6 330

I A RRA AN 220 ~250/330 - 380

m U L oS 7)o 220 ~ 250/380,-:500

I\ [ R 250 ~ 280/2.80 ~380

\ ' el 250 ~400/380,~3004"
¥ % Vv A

2 %5ﬁ¢r‘} & [

2.1 #, mﬁu&xta—;dﬁﬁm%ﬁﬂjﬂﬁ m
UL [ - 1563\{5/}%751%%}}\? AN

VA, MBS 98 DOM &8, & 1 Bgs T

@ﬁm% %HﬁmmO45Mﬂﬁﬁﬂﬁzﬁx”ﬁﬁ&ﬁﬂmﬁﬁﬂ%mﬁ%%m PGIEvE S

7 .““‘DOM (9 MRS 43 F B 43 A R C10 B R
WA AL ( H A B E) e, Bk E oM
Xof o3 0 2R 1 o 3 A TR B -5 TN 0 T e v
Ji B Yk (SDS-PAGE) 543 #r''. 5 U8 DOM (1) =
A HE (3D-EEM ) R H F-2700 A% 566 B
THCHAHS) 4. Wk BERK E R 220 ~ 450
nm, ZHEREK E, N 250 ~550 nm, ¥ &M
REIEEETEE R 5 nm, PR W KRR A 5
nm, KRR E R 1 oam, 58#H#EE R
1 500 nm-min~". %663 X B R 5315 (FRI) ¥
Bk RSB ITE Y 3D-EEM X384 1 T 5
AN (F2), R FRI 98¢ X A 20118 3D-
EEM A1 454~ X3 AR BB 43 Lo LA B i oy e
15 le DOM 1 Iy fig 3 A1 R FH A 37 it 21 4 Sl 34X
(TENSER27, f8 &) 43 #r. 2 #r i 8 o & 4 K 5
B 3 P47, SR 3 A i g5 R T
BIA.

th, Vgle g AL IR AL B S | 15 )8RY SCOD | #
FRPERR T, W AR 2 M B B . &3 A
ABRJS , 1576 SCOD | WA fFPEER 0T | VS ARt 220 L
STHRZF 3R T 21,9, 46.7 ., 36.4 F150.7, 92.8 .
47. 8 fi5. PBRAL BRI TS IR A ALY £, LI I
B A XI5 e A ML VS A A R T3 . A0

10000 - —scop
| A
8000 - [ et A

6000 |

4000 -

2000 == |:|—
400 -
300 -

200 ~
1000 |+

HeptE/mg L

B b R

AR Fhb B
B 1 FaEsi5 R DOM #%

Fig. 1 Effect of pretreatment on dissolved organic matter in sludge
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Fig. 2 Relative molecular weight distribution of DOM

before and after pretreatment
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Table 3 Proportion of molecular weight distribution of dissolved

organic matter before and after pretreatment/%
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