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Abstract Canbustion and pymwlysis of anaeobic digested sewage slidge and undigested sewage slhidge was mvestigated under ar and nitrogen
am ospheres by them ogravin etric— m ass spectran etty (TG-MS). The results showed that the canbustion and pyr lysis processes could be divided into
three stages vohtilzation of water decanposition of organic substances and decomposition of norganic substances At temperatures from 300C
350C, the decan position of organic substances of the undigesied slidge & more significant than that of the anaewbic digested shidge during both
canbustion and pyw lysis processes During the decan position of norganic substances the main decan posed substances br anaerbic digested slidge are
carbonaleswhile for undigested slidge they are sulfates The gaseous products under different conditions were analyzed by coupled simultaneous m ass
spectrometry. The results show ed that a large an ount of H,O and CO,were released during the pymlyss and can bustion processes During pyrolysis H,,

CH, C,Hq,, CH, and C;H; were detected The amount of the organic gases emitted fran the anaewbic diested shidge was snaller than that fran
und igested sidge
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2 GBD LH
( ’ 2005)’ Tabk 2 Elmental analyss of GBD and LH
N C H S (0]
10000k F kg_ 1‘ , GBD 2 874k 30 918% 4 200% 4. 02% 22 222
IH 6 5260 34 731% 5 303% 2. 666k 23. 621%
22 EBRPNBERTE
5 s NETZSCH
5 STA 449 C QMS 403 C
. (TG)
s (DTA) (MS).
(Fullana et al , 2003). (30 00*Q 05)mg
) ALO; ; : 30~ 1000C;
10K* min : N, :
. Ferrasse  (2003) . 60mls min -
TG-FT R
: Otero  (2002) TGMS 3 (Results)
; Conesa 31 GBD fu LH M B 5 M4
(1998)  TGMS 1 GBD IH TG-
’ DTG . , 3
TCMS 1 .GBD
170 4C, IH 158 3C. 2
TGMS ) 700°C
2 GBD IH TG : DTG
255 7C 251. 1C
s , LH 308°C 1 )
GBD . 2
’ DTG . 3
’ , GBD 767 0C
, ILH 909 2C
2 (Materals and methods) 100% RGeS oL 0.5%
> N 90% 0
21 TR -0.5%
80% 1249
(GBD) _— -1.0%
(LH) , O son -1 S%E
0. 5Smm .2 o _2‘0%§
? -2.5%
! 2 40% -3.0%
1 GBD LH 30% -3.5%
Tabl 1 Proxinate analysis of GBD and IH 20%A..l.t.t‘..l.A.l...l...1.Hl...i...l.g_‘;_o%
0 100 200 300 400 500 600 700 800 900
M, M, A, V., FC,, HHV/ 1 Temperature/ 'C
(k¥ kg )
GBD 74 90% 10. 22% 39. 40k 47. 00k 3 38% 12882 1 GBD IH TG-DTG
LH 81 73% 10. 59% 26. 58 59. 606 3 23% 18795 Fig 1 TGDTG cuwes of IH and GBD during canbuston
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2 2 TG- 3 m/z
DIG ' 3 ‘ 1 Tabl 3 Relatonship beween mass nunber (m /%), fragnent and
probab e parentm olecule
, GBD IH P
a 158 5 C 5 i i
178 7C. 2 15 CHy CH,
, GBD DTG 18 H,0" H,0
1 , 278 6C 1 30 C,H{, NO* C,H, NO*
, 312 6C 1 ; IH DTG 32 0f, CH;0H*, CH;NH} 0, CH,OH, CH;NH,
2 , 276 7C 44 003 co,
1 ( 2 47% min ), 5 GH7 Gl )
SO3 SO
352 2C 2 ( o :
. 91  C,HF C,Hyg
3 4% min ). 2
2 525C - 525C 2 [1] GBD(n2) m2.imp [3] LH(n2)_m2.imp
3 , -—-——lon Current ~—*+———++ lon Current
2] GBD(n2) m15.im 4] LH(n2) m15.i
. N GBD e )f:; Currgm [..]....(...?:n;on lcn::;cm
745.2C | IH il
, 1000C S0k
S 60
5 —~—GBD TG —+GBD DTG 0.5% g oor
10 ~L HTG ~-L H DTG o E 40|
90% 0 S 30k
. —0.5% 2 20
RO E Lo% 1.0 feey
0% F _1‘50/ .‘—s 100 200 300 400 500 600 700 800 900
©60% F S E Temperature/'C
e -20% O
4 =
Ak -2.5%F 3 GBD LH m#k=215
40%E -3.0% Fig 3 m /=2 15 enission for GBD and LH during pywlysi
30%F -3.5%
209 bttt 0% (HHV) 12 8MFm  (Davil R 2006).
0 100 200 300 400 500 600 700 800 900
Temperature/ 'C H2 .m/z
2 GBD LH TG-DTG =15 (CH4) ’
Fig 2 TG-DTG cuwes of GBD and IH during pyrolysis , 42 68M}m ’ (Dav id 2006)
32 GBD5 IH # MR A A 8 5  (MS) 3, CHy (250°C )
vl ) 550~ 650C 800C
) , 700C
/ (m /z) CH, , IH
. (30~ GBD ILH CH, GBD.
1000C) m/z= 0~ 200 “ ” ( scan (700C ) CH.
model), s ( Conesa C—C
etal, 1998 Calo et al , 2007 Ishcig 2007) 4 m/z= 18 ,m /=18
m/z 3), H,O. 4 , H,0 100C
m /z s , 700C R GBD 325C
) 3 R LH 325C s
~ () 400C 2
3 ,m/iz=72 H.. 3 , TG-DTG s 200~ 600C s
, 450C , H,0
H, . H, , .. 200C
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, 200~ 600C m/z= 44 GBD
, 600C (DTA). 2 CO,
H,0. . , CO, 200C
C
80 | S [1] GBD(n2) m18.imp ’ 450 » €O
-:t 70 \ Ion Current 5 , CO;
2 60 LW st i 200C , 450~ 775C
3 50
g
E 40
o
§ 30
20 ~~~~~~~ [2] ?
—=][1] CO» 500~ 700C ,
100 200 300 400 500 600 700 800 900
Temperature/'C )
CO, 500C
4 GBD LH m/iz=18 5
Fig 4 m/=18 en ssion brGBD and LH during pyrmlyss 700C
—GBD(air) m32 - L H(air)_m44
/ -- GBD(air) m44 ——LH(n2) md4
(m /z - ~-LH@n m32  ~GBD :g;_g“Ti 03
= 3Q 55 91), 450 ~ 700°C Y 02
. GBD , , G 01 ~
< Tua
- >
=30 ( CHg) NO, 700C E 01 2
<
CaHe . ., 700~ 800C g0 028
,GBD m/z= 30 ., GBD <05 03
, - 04
NO 100 200 300 400 500 600 700 800 900 1000
’ Temperature/ C
, A (Tan er Karayidirm etal,
2006): 6 GBD LH m/z=32 m /=44
1
ANO; 757 2ANO; + — 0 (1) Fig 6 m /=30 and m/= 44 anission brGBD and IH during
ANO, WNO+ alkalne oxide (2) pywlyss and canbuston
COx(m /z= 44) 6 . 6 , 2 )
GBD IH m /z= 32(0,) 800C , m /z= 44
30 , m/z=32 ,
B
—e—GBD(N2)_m30
25 | —~—GBD(N2)_255 €O,
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3 L ——LHN2)_m91
?2 1.65 8000C 5 m/z= 32
Elo' : ,GBD m/:=44
s ' 800°C , DTA
o s i ) , GBD
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1 1 1 L 1 1 1 1 L i 1 4 CO
0 200 400 600 800 1000 2 ’
Temerature/'C 0., GBD 750~ 800C
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4 (D iscusson) ’ ’ .
4 1 FEAFAM GBD A1 IH 8y #k E=4F 8 & 1 2 . ,
1 2 , ,
: ( , 2005 , 2003
3 , , 2007). GBD IH
4 , DTG s T
3 ( , 20063 2006b). , n n
4 GBD LH
Table 4 Canbuston and pywlysis parmeters of [H and GBD
T D:](%::ml]/ Trzé\2 / D:g::mf/ Tr%ﬁ/ D:;.;i“f/ T":g4/ Dr:g;jmf/
GBD 110. 7 -0 5% 255 7 -2 2% D _ 767 0 -1 2% 56 17%
102. 5 - 0. 66k 278 6 -1 &% 2 _ 745 2 -1 31% 52 38%
LH 105. 2 - 0. 5% 251 1 -2 6% 308. 0 -2 18 909 2 -0 17% 71 55%
97. 6 -0 7% 279 6 -2 47% 351. 6 -3 4%% 1000 - Q0 26% 63 47%
1) LGBD T, . ) GBD T, .
1 2 4 , GBD,
\ 7.4 29 91%, - 268% mn '
. GBD ~ 349 min'; GBD 10 68%
3 7%, IH 16 61%, -2 2% min ' -
, L 8% min . , 2
; 200~ 400C .
, 200~ 300C 300~ 400C : GBD ( ) \
; ( 2 )
: . ; , GBD
200~ 300°C 2
, 300~ 400C . 700C ,2
: .GBD 750~ 770C
4 ., LH \ (2006) 6
2 , co, GBD 750~ 770C
Towe = 251 1C Thpus = 308 OC, IH ,
Towe= 279 6 Thus = 351 6 \ , 909 2C  1000C
GBD : : GBD :
: , IH SO, (m /z= 64)
4 2 GBD5 IH ¥ kefn i 4 1k , ,
Conesa  (1997)  Font  (2001) (Tan er K arayildirin etal, 2006) (
30 ( ). -
200~ 300C o)
’ M S04 ———M S0 SO, + MO (3)
. 300~ 400C; ® ’ 5 (Conc lisbns)
400C . 2
300~ 400°C .1H 1) (IH)
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( GBD) and Francg Boca Raton, FL
> s , . 2008
300~ 400°C . 2
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