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Abstracts Intermediate- volatility organic compounds (IVOCS) are important precursors of secondary organic aerosols that have received
much recent attention; however, there is a lack of emission data for IVOCs from combustion sources, especially for residential solid fuel
combustion. In this study, two bituminous coals with different geological maturity (XZ and LW) and two biomass types (rice stalk and
pinewood ) were tested at seven temperature points (300-900°C with an interval of 100°C ) using a quartz tube furnace together with a
dilution sampling system. The results showed that the averaged emission factor for IVOCs from biomass combustion [ (483 +182)
mg-kg ™' ] was 2.5 times higher than that of bituminous coal combustion (190 +108) mg-kg™'. The remaining unresolved complex
mixture (UCM) dominated the IVOC content for both biomass and coal combustions (81% +11% and 68% + 6% , respectively).
The fraction of normal and branched alkanes for biomass combustions was lower than for coal combustion, while the fraction of aromatics
was higher. The effect of temperature on the emission of IVOCs and their composition was significantly different between the two types
of fuel. The emission factor for IVOCs from coal (using LW as an example) at 500°C [ (340 +113) mg-kg ™' ] was 5.4 times higher
than at 900°C [ (63 +15) mg-kg™'], while two comparable peaks are observed at 400-500°C and 800-900°C. As the combustion
temperature increased, the proportion of aromatic hydrocarbons in pinewood IVOCs increased from 1% to 29% , while the remaining
UCM decreased from 92% to 61% . However, there was little variation for coal combustion. The effects of fuel type and temperature on
the emission of IVOCs were further explained with respect to the modified combustion efficiency (MCE).

Key words: intermediate-volatility organic compounds (IVOCs) ; residential solid fuels; modified combustion efficiency ( MCE) ;

burning temperature ; emission factor

TR B XK A TR B KRR R, P EH LA LIS Y (intermediate-
BURFFIA AR EE A S R Horp ) 3 volatile organic compounds, IVOCs) tJ& SOA A9 & %
B (SOA) TEN Y IR A 2 I K R ERA BIPRYY ™. Robinson 551 7EMB 1E A% SE SR i W]
2 HET, SOA [k HUbL A I K4 fzﬁﬁ«ﬁ S
KA M, AR5 5 () SOA 7= 34T WerE B8 : 2019-04-12; FEITHHA: 2019-05-13

E£WmH . HEARBAELTH (41773114)

TR 1’5%*;%?&43?&@7@*)1% (I SRIB1991 ) e, BOLISE, RS
WIERLF | E-mail :823985290@ qq. com

( VOCs> IEIL:% F 3 EI/\J SOA ﬁﬁ'flli%[s‘ﬂ 'fEI fli E]/J W w WEVEH , E-mail : fengyanli@ shu. edu. cn



10 #4

FORERSSE . R B ABRHIR A TVOCs HEBURFIE BARBE IR ) 52 i)

4405

T IVOCs S8R5 , A5 RIF0M A4 & 1 ) ot
XFARUR SOA #Y9 BTk F 25% 3 %) 85% . Jathar
2 0 fofi 2 A S 7 114 VBS-TVOCs 70 35 478 ) 512
5, ff SOA 7= K& F+. Zhao %" FE 5] A
IVOCs fR 5, & SOA MIRRIFMER T3 75
SEMMELAR 24 i 7K

IVOCs /A BRIV ¢ 75 10° ~10° pg+m ™
—2H L, FERMEREE C, ~ Cyp IEM e R AH
MR R AREOS D HAT IVOCs iR £
EPLERS SR (RN A | TP EE 8 S8 G AT
AAAE) B HEE 1 o B AR R (R A
Ji) X S 7E R AR H A HEROIR Y TVOCs 324
Pz ocr. B R AR 3R E A6 7 ks SRR
P 2 T 2 A ZR g e IR
TR ARURY) (PM,, 5) . A HLBK (OC) | JTER K
(EC) . Z¥ 354 (PAHs) LA f VOCs % £ Fh i 4
Pyt {H IVOCs A HE R B Z 55 0 BB Caech
A1 5 1o KA I ) TR 1 2 L ] IVOCs 77 A=
FREE P 5 . Hodzie 257 5T A S/IVOCs &
KB, mﬂﬁﬂﬁkﬁﬁWEKEWEMFMy
WMhFEMﬂmﬁﬁSQHWM%~m?J@¢
JRAI A e HE R AR 4 B R T RS ﬂﬂ%ﬁﬁ
JEENEP] . Schauer 2! 29]5@%@?@%%?‘1‘“{1‘5
YTFIE AA R Bar b o W], TRLBS 2 A Wy Bk e |

#ﬁ$meﬁmMEE%mI% Lou 54" A7

B2 R ST T i 2 S BOBRE R PAHS HE (1 RS,
Xu 2530 A 1 B O 52 2 B, VOCs 19 B
FEZ BRI, HAT, HOCHT R R
VOCs HIHERCR IR BE S R S0, T X AS R T
[ AR LR B HE T IVOCs 15 B 40 J Bl = 5.

AR S LA ol A ) ol 220 B8 1 R 8 A 7 o 2 0 o
(FEFFRAAAC) XS 42, S5 AT s RS
B R G5, RHEHE 300 ~900°C YLl N 7 AN
(LA 100°C Ry [a1F ) AR HE B IVOCs #4745
Br, BRI EARREHER S A TVOCs HERH 4l
B LA B MR B TR B B R R, L3 Sk B TR A

IVOCs HERURAE HE AL RE R B i
1 #M#E57F*

1.1 FERIRE

AR VBT R R P
FA) b JOT R AN (] ) TR o R A D R K A s A N o ot
FAARPIFP A D AR (EAGE LR 1) R
%ﬁ#ﬁﬂ@m~mﬁki%ﬁ%%ﬁsdmn
FCH/INBE, A ARRIEAE T (105°C T4 24 h) FPAT.

Rt ORI kb R S T e R
G A5 — AR TR A DG (4% 60 mm, K1/100 mm)
&mWMTﬂV#&A‘m%f%mmﬁ@m%&
?ﬂWHTfiﬂﬂmm%@@W@%fﬂﬁ%
mE,ﬁFOﬂDﬁﬁ R (i LT A AR
afﬁ)%ﬁ%%%@m%ﬁx#%%ﬂ%l
4000, 754 Dekati 447 ) H 4, B HIS HUMAAC
$irs B, IS 1 R K W R R
Im&mﬁﬁlm&ﬁ##ﬁ@ﬁtzhL
TVOCs H 8RR ( LTS AR A RAFR),
IVOCs RFEAS J B4 Tenax TA ORGSR, F
FEFLE A 500 mL-min ™", SRR 7E 6 H AT 2EAT 15
. SRS HE, SRAEAE P v 7 B %5 38 2% =,
R M R B, IFET - 18°C UK
FE AR

R1 EMEYRHNILSTRTESTER"

Table 1  Industrial analysis and elemental analysis results for coal and biomass

foon Tk 541/ % TCE T/ %

K53 (M) W5y (Ag) FERIT (Vi) W (Cuyr) A (Hyy) A (Ngyp)
R RIE 8.0 23.2 30.0 76.7 5.4 0.8
TR AR 4.3 24.7 35.5 84.8 5.7 1.3
IKAEREFF 3.7 12.4 81.4 46.5 7.0 1.6
FLAURIAVN 6.1 0.4 85.7 46.9 5.4 0.7
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Table 2 Average emissions factors for IVOCs and their components for each fuel/mg-kg ™!

SRR WA IVOCs i AliRAI 55 UcM IEM B HFHRIE TAERLR F 4 UCM
Rk fﬂ]{a 175.7 30.7 145.0 13.4 17.3 25.4 119.6
i I 2 106. 5 17.5 89. 1 8.8 9.2 10.2 79.5
o L 205.0 29.8 175.2 14.3 15.5 35.3 140.0
' i e 2 108.4 14. 4 94.2 10.2 4.9 18.5 79. 4
. %ﬁu{ﬁ 190. 4 30.3 160. 1 13.8 16.4 30.3 129. 8
i 2 108. 4 16.0 92.9 9.6 7.4 15.7 80. 1
B THME 360. 1 43.9 316.3 2.5 41.4 14.2 302.1
FrifEf 22 78.3 38.9 67.1 1.2 39.7 6.0 64.3
Bk T 606. 5 74.0 532.5 4.1 69.9 49.7 482.8
FrifEm 22 171.8 51.1 205. 1 0.9 50. 4 6.8 208.2
T 483.3 58.9 424. 4 3.3 55.6 31.9 392.5

YR o

FrifE 2= 181.6 47.9 187.0 1.4 47.5 18.9 178.6

1)IVOCs i fJ2 il PRI 43 5 R BE SRR 2R 43 0 2 2= IR -8 (UCM ) Z Al R IZH 20 (0 3% IE A B FI 5 30, UCM U35 S0 B b i i 4y
UCM #5385y
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Fig. 1 Percentage composition of IVOCs for different fuels
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