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B TTRRAL 0 Ve RS . LFHER AR, SR, X FUINERFEFMAARNR R, 45| P4 E M
VS B AR EE M TTERAL Sy o BEE A T AR HEAT Rk A R R RUR B R S B AL, ) R
Ja, AHBR AR ARAE o Horb, BRI AR YR B i b IR R v, R AIR, R R . A5 b B R Be
— 4B ) R SR B (R =0.86~0.97) B T fbad B4 i A d7 R B AR B AKS 2 R SR B I M AR A, 5 3 2K
EBRMNAS . R, XFRMAR R, AT RS 2 KREBER NS, 53 KB RN AR M,
ST, AW T A AR A A 4k B RS AL RE (E,) FEAR T 15.99%~29.4%, 153 )8 R B AR BTN 5 o LA
ARG S BT R BT A s SRR R A A PR AR A 2 2

KR BRI AW T RIS AKR, BUAREMR; FORFEFF; ARA SR ; MR ARM

JiF A% B o AR 7 A TR RN X RIS 5 A ML . ST AR, AR I B3R T AR B 3R L
B, IR 70%~80%" . RS RE I EG RIS 2 . SRS . HIEE . REK.
A F RS AERE R, Y BT A b I AR WA I i DL RO v 1 A AR R A Ok — e R MERE . D)
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SRR, ©IHIHFESNFIGE, 00 b7 3 b ] Az Wy R ik 0 A BILP) 5 5800 M R 0 ) R i
i e ok oA AL, s E KOG, R AR E RK ZE A, IR AR A IS S K 4 A
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Wi HER: 2019-07-25; RAHHA: 2019-11-01
EETH: HEAKBSEEWHITE (41771495); B ZK I 56 & 3151 (2018YFC1901000)


mailto:zhiyezhang@pku.edu.cn
mailto:zhiyezhang@pku.edu.cn

1366 ok L OB ¥ W 145

A=) T Ak R A S KRR Y S AR B AT AR B T ORER A A LY, BRAA RS I RE, WL
PEAT BB R AL B, s 2t ik — 20 0 TS ) A 35 AT AR SRR

B b &K S m . CONAR . PRk s, 38 5 7 5T 4% b 3 I a8 AR B 1 Al 7 ol i TR
TR R R A . RS . ORJE L REST . BRDBRE AN R 09 AR B A RE 8 TR T e B3R AT
ALK E . C/N ELATFLBRR T, 5 s iRk i 56 A AR 9+ 4k U mT LA B A= 9 )5
VB F0 0 IR, TR ISt T JBE 4 4 3 v R A Ak ok b S A AE R BE (RDF). B, A HE R EZH T
TAEME AT P2, GEA 457 & MK 5 e Fh g i 20% 1) E R VE R A RE, W] R A5 3 8 1 7K 43 2%
B, CALSEM i FHR B AR A R R 1 35 e (9 & ACR AT A 9 Ak . TR R0 28 10 4kt T LA R 1A
AR B A Y T AR SRR (R B A 2 E RE A e A R LR B, DT S e S 3 R A
PR

HAT, K058 4 b 1 R R A 18 S0 3oh i S oRE L 40T LA R 21 2 45 2 R 19 A1 43 i & 7 ] ATT
AR (RDF), X S84 73 A IR R 1 LA K 30 D) 22 S A i o LT WF5E 1 IR U AR X 15 e
WIRFEER W, RIS RIS IAH L, IR & R WG 0978 ¥ i 0T & B 28 FE 180~550 °C B A,
{HTE 550~900 °C I . ZHANG U W58 TR A A 06 Si A 9 Hb b R iR e e, R B+
i i T (R A i 3 ) A R OO TR fL BB B R, X R ol A ALY R A TR A s 3 v A R R
A, R E Y T R S IR A SR BRI E . AR, AR T IR A AR B R A
FEASE TR Ay . BHar, RECSKNE S AR IE L2, AT
BOph 43S R T AT Bk (A8 e R AL BEAL B L 22 AW T AR E Y BT A s S AR A A 4 I RE TR B R B
P DL KA () P S A H S ke Jo 4 7 35 26 0 T4k 7 S BRR PR B s e 5 DR AT T B 32 O

A 5E LA JBE A 5 3 M BF SR 0 G2, R SE T S [l ik R A9 AR S ke JBE 4% s 35 2B Ak 7 R R
FRUEsE T, B b AR Y T AR RS %

1 #MRl5RE*%
1.1 MRE5XEET

Jof 2 b7 S HC A A T R Bl X B G B 3 i 43 1Y 0~80 mm kAR Bk, 4 N TR MLy 25
it Aty 57 3 A0 AT i 8 3R R A AL 4 o B AR R A Y B AL R (L) B3R 303%, E/
38.9%, R 17%, FF5.1%, 5% 42%, WK 2.4% METE 22%., T KRFEFFEA P EL K B
FESCEG U, 2 ALY RN 3 om ZE A RS FFBL . RAR IR B —Fh R ZL A | JEAR AL Ath A AR
WAL e e, WCHEDEECTE W, v [ s b o [ PR BR A R, (s A AR U Ak A R R
MR, RS mmo JEATREEY FEAS R L2 1,

SO E 3 AN, DLEE A b S B R AT AR T AR D X R, 43 S R R A A LR AR e
2 PR, S B ARRIREA T A T FORFEFE ORI F Ok, K ICEIE B RN 3 om £
F IR A B RS WA B PO AT IR A o ARAR VR I 2 B 25 5 K SRAK T 15% Ji, B LT 3% 5 B Ay br
WAR Ao FRFEFFI R B ML AR M4 R, KRR EBEANIATE, HiL, —HE
Sk R T A AL B BR VR TR AR R, AT AT AR SR AR A R S TR AR, 0 K B 2R AR VR A
Bbo B BB AT AE W AL, ASER AT fr SR g X R AL B (CK), TR TR A4} ) A 3 R
FRR CS, W INAAE e (1 b BRI HR S WP, 2 Bl ik 9 4% o dt 359 S 00 B 0 B 5 I 6 19 15% (1B 36 )
RS 0 LA 2 256 5 SRR A WRE C/N L L 5 7K S8 R A & T L B2 0 2 1) o K 2 IR AT S WD
YR e E AUl 60 L [R]IEL A B XUGRTHE XU 25 0 X & e b, W TR AR ss s . Ko K
SRS R, Gl KGR 0.3 L (kgrmin) ', SRR 21 d, AERE 3 d BHME 1R ALK
LEE W 1 YT R ERE R 60 L AN FIAEIEFE (N2 036 m, & 0.6m), KEEFHER 2 EAE
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Table 1 Basic properties of the raw materials

LY/ e e WA R (AT 3T/ % T3 (AT 3% JEEIMT (AT HEH)/ %

o ok g e = I A €2 U N} ey |

o P / . LY s . Pe=
e I o I ‘ kg C RS O H OO NS

K%  (kgm™) ik i E® #iE E a0 K
gy 7747699 2137 7055 464 1378 1250 1678 6.84 1848 443 6571 655 2331 3629 4.9256.61 1.70 048
FK
pgp 743 162 3459 9130 345 1089 721 3059 2020 1939 503 7912 057 1528 4172566 51.03 1.21 038
(B}
ARA
jege 1319 814 8034 9470 027 1440 355 000 000 7236 460 75.65 045 193 5214497 41.86 0.65 0.38
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Fig. 1 Diagram of forced aeration bio-drying reactor

W, ZREda I, BRI R . IR S R W ICEE 5 om AbREA AN AT, SRR 1o 3 mm
B HL, TR EE . KRR SA 20, LA HEEXGES, | DRI EBIER . R
T T0 s e A 0] B BN S, Tas P Rl A 2 N FL: | MR, WS
A=) At B R B2 B A8k s 1A FLHH R M B T T e PN UM & e A2 B[] I T i 1 A
HAAS0mm WHERH, SR EEMSAIE, LR T OKZE R EE, JHIE T3
1.2 MZEmEMS G E

EAYTIIF IR A dmt, RAEFERENZ 200 g, 7 2 T IRAE . —5R st kes, AT
e FKE, 4CHEMETRMESH; 71— ARKT, BiFED 0.5 mm i, T 7 & M
& (VS). AHLBA S (TR . RBT. AR, 4R . FA4ERMATRER). TR S LA E T

KR A T, 105 CHtTREE ; FEAHE L MEEIR VS &R S8Rk, 7R
550 CHybe6h BIEH . 4R | PAHERMATT R S =R GEGRIE ME ; e & il ok
JH RECHR b a3 B0 fg 7 & i D0 R & Tk AR IR AR B BT 2R T A 0 R L IR A P
25 WERTE BRI E T 3 S FATHE
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FESH (C. N, S A1 H) &K H It & 43 H1{X (Elementar Analysensysteme, Hanau, 72 [#) 1l &, %
ZEWIEITE O B,
fdi ] H A< HITACHI 28 ) 1Y) STA7200 A4 H 43 A A AT Tl 40 A o I 26y THIR R H
10 C-min™', #SEFEN 375 mL'min', TN, 5 O, Wit Z R 4:1, 7 25~950 C #1744
FEFETHR, BERG 0.5 s BEAT— WM AE . FeJa, XATSEIAY TG 1 DTG ih 4 fifi FH #A4F 43 B A 45 3
TA7000 Job Gallery #4743 #1 o H 4k T4 45 B 43 A 11 9 Jo o B IR P2 8 AR 9 45 2R, VE TR B 110 C 2k
AR KS TR, TE 110~550 °C R ERMIEL /&b, B2 B0 & i o 8 1 8 b s B e dn
B 3 BT K R & 43 I 1 B i P2
FESEATIRRE BT s, A3 TR R EE B S KRR I B, e KRB R | LB Y [l fn 2k R
R WE TR AR S P24 S TR bead R T A METR B SRS IR bede B L I TR Ak fiE .
AR H8 H0 C 10 b S W R R A R I N AT IR RE T . R, AR 2 KOR e R M
G, s () FEATIR
C=[(dy/d)yer] IT? M
Kby CATERPETRE R, 107 pg-(min-°C?) Y5 (d,/d)a NEKREEHE R, ngmin; T, WAL, C.
5 R W RRL BT 3 RS B 0 B0 TR EHE R C M LA, LR IR AE 1 5 S W) 4 T R WA R K
IR LR A PEREY, S UK, RIABR R Pk BB . s il ) #EATITE .
S = [(du/d)mer (o) d)pean] / (T2 T) ©))

Kb SHEEEMPAFIETREL, 107 pg> (min® C) Y5 (d/d) ey WA BEHE R, pgmin's (d/d)nean
R R, pgminT'y TR, Cs T, WIAIRA, C.

XTI ZU R b BE TS B 9 Y TG &AL G, iR IELEE E, FRATIRF 4 1 RV, Ih kAR
K, Uk PR B B PRI E . R BRI 1, U6 ik By 3l 2E O BRI G RUR B . B 12y R
#H (3) f=k (4) FiR.

In(da/dt) =InA—E/RT +nin(1 —a) 3)
Sl )
Wy —We

P w WFERWIR TR, mg; w, N RN ¢ B 2R S BT, mgs w, kN 45 A i 2 1 R i T A
mg; A NFEETHEF; EATEAAE, kI-mol.

TG AL BE (E,) WA AR08 oy BEXE B R TE AL RE I BTk, E,, 4% (5) 1T

En=F\E,+F,E,+--F,E, 5)

e E, ARMIERE, kKImol™s F~F, S5~ B DX 38 oy sz e 11 o o 4 50, AR 8 4% A Ui B2 B 1)
TG AL RE RIS B0 o 4055, AR S RS L e
2 #HR518
2.1 FEBASESEMIREE

W& AT AL RS T, HEOR P AL TR A SR W RS B S R R e AR A, AR R AR
iR T, AEE R R T, K ZE R R, PR S KRB iR L . 2
TEYN A B UL B 1 78 454 A ) A0 FE 30T P9 O ) A B 3R AR A L S K RARE DL KoK 4y R BRE L. &
KEEFE TARERMLAER, MARRERETATER, HTPARRERMERMR, FHEEBEAREK
Koy W, AFLR U RG I5 F0 TR 5 B W i 0 A DL AL A MERR . IR, &ead 21 d B TR, Jf4y
B A=) T AR E B VS BRI INR AR R AL BRI VS B e i (. B T A A
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HLJTE A 50 5 2 DA R 45 L %o, VS 48 2K 18 BTk R L 26 2 SR 3. A WL RE T R A 4 o A A e
¥yo BENG . AN, FHE. PHERMARRE. SEY T, Ak hiEn . 4%
FPREA 4R 0 S /A AW TG BA FrBEAL, BRI A A B n & A8 e/ . (HR BT A A 3
MIARTTR it a B TRE A I, FEERTARBEAE SR, B, LAl 55 R iR
NG, HABL > R R R TR R AR, SRR M S /S . X T CKAR, Xf
VS Kk TTHREE R A 5 E B R TEN (27.45%) . 14k 2 (25.3%) FIAG I (17.44%), o AT ML 5155 19
70.2%. SR, T CS A WP ALHL, £F4E2 | P 4R MiEH S E B TTEkd4l . B, WP ALH
AR 5T 2R 1) DT Rk R B s T At 2 A~ b B (P =0.001).

R2 AYMTFHEIREYUFESSE

Table 2 Biochemical components before and after bio-drying %
e, VS TEH it HH B EAR YR ENGES
i with AR WiR 4 wih 4 wih 4 wih 4 with 4 wih 4
CK 70.55 51.62 10.64 1.44 13.78  10.74 12.50  10.37 16.78  11.11 6.84 3.40 1148 14.84
CS 72.09 58.14 7.07 2.94 13.41  11.68 9.64 11.84 23.03 11.24 9.94 529 15.25  17.13
WP 74.04  62.85 7.01 2.64 1137  11.48 10.72  10.39 17.29  10.67 530 213 32.68  35.00
2.2 BRERHFMHE R3 EYTUIRERESTD VS RKMTTEE
el 8 e Table 3 Contribution of various biochemical
Xof 2% Ak PR A RIS IS O RE i 2R AT B O : .
components to total organic losses %o

i (TG) i 4> #% & 4 #F (DTG), CK, CS

. AFRAE JERY el AR 4ER Ra4ER AER
WP Ab B 1 40 R TR 43 5 4 1] 2(a)~T&] 2(c) P A - -

CK 27.45 17.44 14.60 25.30 12.62 2.58

o BRRCAT TR PR R 3 KPERERY. R

CS 1501 1368 155 4498 1839 640
BABEHE A | B KOMA b A I A e B KR
WP 2180 645 786 3712 1596 1080

R R ®ED (M), BB FC) N VE: TURAET FOBAR LA 5 4410 TR =i 4L
VMIFC 3T LR AR IMREEAIFE . 8 i it P AU e R T
HL (TG) M 4 MR EEL, YESPI WA Y W@GVSi-Likvsh).
TAHRMAEML., B 1IRAEERWEREN
30~110 °C, i FEFEN EEZ 2 YR oK e, KRERR D, 298 2.5%~53%; 552 KEE
(N 110~400 °C, FZNTER . BeMi. BEATL . LF4E 3 2125 4 2 /0 5 09 KR i 2 90 0 19 i
do, X—REBRMEEREE, N 30%46%; DTG M2 55 1 06 1 I 7E X MRBE B . BT 1k
A, 3R RIRBEIRE R 282.03~289.8 °C, 225 AN, EJZ U il b 14 Ak B XGE 197 ) i KR e
R (CS Ab N 525.15 pg'min™', WP Ab # 24 595.08 ug-min") B i & F CK Ab # (385.69 pg-min"),
X F BT TR TN TR R YR R Ay TR, EEMIN T AR R PR D R
B & mE, AP R, 458 L4 R AR E BB R B 7 9 225~325, 300~380 Fl
380~525 C. &AW TG, £ 3ABR KIRBE BRI A BTREAK, h 231.5~331.55 pg'min™', {HEf
TR FEARARFFAAR (279.6~301.3 C)o AW T Abad B X) 27 2 2% 5 B 0 MR b 1 3 3 1) A e RO 4%
T B AN, AR A TGS PR e KRR R I AR T AR TAenT, X FREREHR TAYT
Al B A BT A 8 A 5 B8R 2 2K B A o i R ik D

B 24 24 S A0, AR TR B AT DLRI IR HOh TG 4R 28 2 AIER 3 2 51 By o i 2R 56 I
W, 553 R EE B Ry 380~570 °C, FEE AT A AL 3 L R B RGBT, R ERN 17%~
24%; 552 R DTG W A X — R B AT 25 4 R IR 7l 2 76 4 SR A FE L A5 2019 DTG il
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2t 0 LI I T . CK A B v ) D R R A S — 2R R B 1 J R BR R % Ol 12617 pgemin !,
BT RN R B CS(485.75 pgrmin ) F WP(351.1 pgrmin ') ZbFH, 53 32 882 ol T A 0 s 1) [
B T (6.55%) 3 WU o /BT R A 3 00 HE B SR KR PR IR R TR A e R e i e
K, XEWEYEHES 3 KRBT BB A Y TR AH FL AR RME T o 38 4 R BRI R 580~710 C,
X — I BE S LN B A R R AT, R RN 1.5%~4%., BEE LY TR B M HETT, A
BT AN DB AR A, 61 52 e LA S X R A 0 ST o 1 L 0 A e s on - DRIk, 2B PR S D RLE SR 4 R
B i) 5 AR 1 i3 T A ) TR

N JR— . 72N
100 —CcKepg | 10 —csth {06 100 Xﬁ Zﬂﬁ” 0.6
80 CRAH |77 % g0 CS-4i = 80 e =
s 60 5 s 60 0.4 %D %“ 60 0.4 %D
g 06 £ 9 s £ <
20 03 5 2 A 20 A
0 0 0 — 0 0 0
0 200 400 600 800 1000 0 200 400 600 800 1000 0 200 400 600 800 1000
R/ C REFC HREE/C
(a) CK (b) CS (c) WP

E 2 £¥F1idiE TG-DTG Ak ik
Fig.2 TGA-DTG of combustion of samples during bio-drying
&4 LERSTTUAS, H2MEIREB N EEMNRER, 90% LA Ak & 7E X
2B, B AR ERAE ) T AT S Y RHIR B3R 24 R 60%~77%, BRPLIRE K 780~852 °C . ROBINSON 4033
W 17 A HE AL (RDF) 1) TG BHZR 50 h 2 YROK 7 BU& B B (80~180 °C). £ 4k 2 /i i B (180~380 C) .
R4 VEENERTFHZROMREEERSY

Table 4 Combustion weight-loss Characteristics of mixed samples at the beginning and end of the bio-drying process

EAUNEY S2RER
Lt Bres W RO BoRMBRR L LRI BOUMME ROMMBERR o
kb ik EE/°C (ug'min ") ) °C i/ C (ug-min ) )
WG 31~115 63.8 46.9 431 196~378 284.6 385.69 40.02
K 45 29~113 61.6 42.06 3.28 194~360 279.6 331.55 29.55
W 33~108 64.9 32.17 2.56 183~379  282.03 525.15 40.77
8 45 34~116 69.6 44.64 3.99 186~380 287.1 318.91 30.11
WA 34~123 66.1 58.09 5.03 167~396 289.8 595.08 46.73
W g 34~144 773 44.42 525 176~402 301.3 231.5 31.82
CRPNE 2 SAKER
Lt B W RORRE ROOMBERE o WIS ROCIGER ROIREEEE L
C I EE/°C (ug-min ") ) C BE/C (ug-min ") )
¥l 378-490 4385 1261.7 23.47 588~705 654.5 44.04 4.05
x 45 393-530  456.4 502.58 17.68 577~709 653.5 48.58 3.86
LG 393~532 4425 485.75 18.92 578~701 647.3 31.80 3.19
8 PN 388~539 456 347.29 21.18 577~701 654.4 44.63 3.79
wp LG 399~575 457.7 351.1 20.86 584~702 632.1 21.05 1.52

45 406~577 465.7 270.61 23.76 581~711 658.3 33.95 3.60
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Table 5 Characteristic parameters of combustion of mixed samples at the beginning and end of the bio-drying process

b¥ AR RSN T R 1 [ A A
Ab 7 BB T/C TC MR VM% FC% VMIFC LR Sisi=p:i¢ FEIRRAIEAE R m e ARAEMEY

A (107ug (min-C*™)  (107*pg™ (min™CH™)  (kIkg") (kIkg™)
WG 236.65 835.62  76.69 6571 655 10.03 22.53 17.43 15 634 266
CK
45 24801 84583 6091  50.15 728  6.89 8.17 5.95 12 740 1331
WG 25236 82932 6920 61.70 320 13.04 8.25 6.16 17 496 1479
CS
45 25551 8522 63.65 5277 811  8.02 5.32 3.69 14727 8 404
Wi 2884 7825  76.81 6857 3.09 22.19 7.15 7.72 18 053 1310
WP
45 2848 7965 67.19 5697 537  10.61 3.34 243 16 808 6327

SR RL I3 B BE (400~560 °C) FIXESM #9543 (3580 °C), 3% 5 AW 45 Bl . (H 2T 0 E RAHFT
FUARA Y 7% 32 50 T PR R s, I8 0 AR 7S 8 ¢ Ak B A R o d 55 1l ik 3] 285~288 °C, X 1] fig 5 A AR
e A RBEMARTRA L, WMFERBFM TR AEZNEE, FERSS CK A FA
WARTYE . BEE LY TR N T, SRR, £ 23 s A0 T 407 SR s AR R
Fefasw, A ML R A TN 2 52w 0k B R o (B BE 5 A AL B A, 45 Ak B R AR A E I
T o YT AT S R BURSORIEAIL U SRIR S5 o ZHANG 50 & 3L, A T4 a AP Rk
IR R S A PR A G, HRMS SA VR ICC ., X 5AMFRMEE LA, =0T hxF
TR S R R AN, R A B P A R 1 A R RN SR R E

FRPETE B (C) 1T LA B0 Ml S B ) e IR B mi B 0 A e i, TR R B0 =, DA PR RE Y
KRR B PRI ™, ZE A IRBEHE B (S) 1T AR ZE A 1M 5 K FURIRPERE , Sy, UiIIBRbeik
WK BT FEEAS A A BRY C AN S ¥ TR . BEE W TR B 51T, VM & &AL,
B2 FC RS 3 m, B, VM/FC WA BT, X — L m T 5, Ui PRk e ROk X BA 44
() R AR U(110~340 °C) FEARSZE T, AL BRAE AW T RIS 19 VM/FC S T 5, X5
B EEAEY TR E e Tb)E, 725 2 R EBE e RSN IS -8 . HyeIvE
AT LA, B B AT T AT A s LB R, (R ARA B A R 266 kI kg™, X FEIEH
T m A S KRR T YR IR AE . CK AMBEZ AW T A0 5 APV R 5 & 1331 kI-kg !, {HATS
TOIL IR B AR R, WA MBI . (FRAET AR CS F1 WP b3, Y TS, W)
BRI A E A = 2 6 327~8 404 kI-kg ', Rl B I A #b 5T — D7 TG N T MRk AAE, Sy — D7
P TAEY TR, SRS N T S PRk AR .
23 BRI ESH

Coats-Redfern & & & %% |32 F T 115 — B 8 J1 24 s N A48 a7 B9 FEARBFR b, RA
Coats-Redfern B RT3 4 MR BE B BE Y 2 J1 22 0 S 800 Iy, RT3 3R 15 06 FL BB (E) A2 ULTE 1k g
(E)PY b B AR TR JE R Be sh 14 S 8Lk 6. AT LB, — Rl J12# 07 R I L5 8508
AP, R*=0.86~0.97. i fbAE = 2R HH & A N Bk TRHE

Bt 5 AR TR SN B AT, CKOALEE AR (55 2 28 T BEAYTE AL REA T in, {H7E CS Al WP 4b B
S 2 R EB IS LRB A T IRAC . SUbMi, 7E5 3 KRHEE, CKABMIEEREMIL, HiE
CS I WP b B F) TG AL RESE N . X T CK AREE, A9 bl RR s 2 JC s BE RO AR M, 25 3 R BL R
RiAE Sy . SRTMXT T CS A WP ALHR, A=W TR AL BRAE S 2 2k BB N AR 5y, B 3 2 E BE I N AR M
SR, A8 At R4l 45 A0 0 e ULTE AL BE (E,) B 3% P& A% (P=0.006), HE¥TALATAIEL, 4%
b BRA ) TAR G P B FE TG AL BEFRAR T 15.99%~29.4%, W T {1 15 S 4% b7 S AR A B BE 45 5

ZHANG 5" 38 T e A Ll 2 b, 6T 4% b 35 A AR BT B9 TR 5 0 10 UL TG fL BE L AR | L 4%
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Table 6 Combustion kinetic parameters of the mixed samples at the beginning and end of the bio-drying process

b SR E B F3REBL

ul Bt F— Po— — - — — — - E_/(kJ-mol ™)
i B/ C (kJ-mol™) A/min R TREE/C E/(kJ-mol™) A/min R
WIR  196~378 31.19 35.06 0.954 378~490 31.42 22.85 0.864 19.86
x 5 194~360 33.39 59.54 0.969 393~530 23.5 3.47 0.881 14.02
WIR  183~397 35.37 102.67 0.954 393~532 24.55 5.45 0.896 19.07
CS 45 186~380 27.41 12.27 0.945 388~539 25.68 5.45 0.888 13.69
WIH  167~396 26.04 10.16 0.931 399~575 20.99 2.75 0.86 16.55
wr 45 176~402 21.43 2.46 0.941 406~577 29.89 11.55 0.925 13.92
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G N T B T R/ aue sl Rk, WS T —klndiEfbig . SRR <300 C
B2 BEAT RS, TG ALRE N 80 kI-mol ™!, MiASHF 5T Hh AR ¥ AL AT S 9 BHEE 200~350 C B, 15 L AE
FEARPBLT 50 kI-mol™, XK SGMHEA L, B4 b 2 A W0 T 10 J5 18 R BB B IR TR K b S by T 25 5
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3 g
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Effects of bulking agent amendments on the combustion properties of
biological drying products of kitchen waste

ZHANG Zhiye', YUAN Jing’, WANG Guoying’, ZHANG Difang®, LI Bengang"", LI Guoxue’

1. College of Urban and Environmental Sciences, Peking University, Beijing 100871, China

2. College of Resources and Environmental Sciences, Beijing Key Laboratory of Farmland Soil Pollution Control and Reme-
diation, China Agricultural University, Beijing 100193, China

*Corresponding author, E-mail: libengang@pku.edu.cn

Abstract In order to reduce water and preserve energy of kitchen waste for subsequent utilization, e.g., as
residue-derived fuels, two types of bulking agents: cornstalks (CS) and wood peat (WP) were selected to
conduct a joint bio-drying of kitchen waste, and study the effect of bulking agent amendments on the
combustion properties of biological drying products of kitchen waste. A control (CK) treatment was studied
using only kitchen waste. The system used 60 L reactors and each test lasted 21 days. Results showed that the
CK treatment had the higher VS degradation rate, while the WP treatment had the lower degradation rate. The
main contributors to the organic material loss in the CK treatment were the degradation of amylums, cellulose,
and lipids, while they were cellulose, hemicellulose and amylums in the CS and WP treatments. The combustion
rate decreased and final burnout values delayed after bio-drying along the bio-drying reaction. Nevertheless, the
ignition temperature remained steady, the organics degradation could not cause a significant change in ignition
temperature. Of which the WP treatment had the highest ignition temperature, the lowest burnout temperature,
and the highest mass loss rate. The first-order kinetic equation had a good fit (R*=0.83~0.98) for the combustion
of each material. For the CK treatment, the bio-drying process made the second combustion stage harder and the
third combustion stage easier. However, for the treatments amended with bulking agents, bio-drying made the
second combustion stage easier and the third combustion stage harder. At the end of bio-drying, the apparent
activation energy (£,,) decreased by 15.9%~29.4% for all treatments, which led to easier combustion of kitchen
waste. This study can provide the data support for the kitchen waste fuel treatment.

Keywords kitchen waste; bio-drying; water content of kitchen waste; solid degradation rate; cornstalks;
wood peat; combustion properties





