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Abstract Fresh smokes from the burning of three straws  corn rice and wheat were collected from laboratory simulation
of open burning. Carbonaceous species water soluble species and 17 elements were analyzed. The emission factors of OC
were higher than EC from three straw burning smoke which ranged from 169~1 707 mg/kg while EC ranged from 91~300
mg/kg. Total emission factors of water—soluble species ranged from 162~840 mg/kg. The emission factors of K* Na* NH,*
and Cl- were the main components in water—soluble species from straw burning smoke. The sum contribution of these four
components to total ions ranged from 80%~92%. The ratio of essential elements for plant growth K Ca P and Mg to the
total concentrations of element ranged from 98% ~99%. Zn Pb and Cu were relatively higher in straw burning smoke
emissions the impacts of these heavy metals on human health and environment was critical for their high toxicity. The ratio
of OC/EC could distinguish straw burning from cigarette burning oil burning from heavy duty diesel vehicle and grass
burning. The K*/OC could distinguish straw burning from wood combustion and the ratio of K/Ca was useful to identify straw
burning from traffic emission.
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Table 1 Emission factors of EC and OC from crop straws burning 13
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2 290120 160+70 [6] 1.6~8.1 21 (.8
3 1 230+30 52000 [7] o 13.1 . 20 1927 20 191 .4
4 970130 120+20 8.1 [13]
OC/EC
OC/EC o
2 OC/EC
Table 2 The ratios of OC/EC in different emission sources
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1 2 1 2 1 2 CO,
K* 91 187 95 538 47 764
Na* 1.9 88 231 65 28 130
NH,* 39 1 152 1 25 16
CI- 59 375 190 68 49 939
NO,” 0.98 5 4.7 3 0.75 11
NO;~ 3.5 19 62 29 7.3
SO* 12 129 101 161 2.4 187 ©
F 1.3 3 4.5 1 2 3 222
HCOO~ 0.37 0.36 1~
[10] [10] [10]
30 K*.Na*.NH,* CI"
3 80%~92%
o K* 11%~44% Na* 0.91%~27%
2 3 . K*\Na* CI" N NH,*
cl- 3

91.231 49 mg/kg, K* 16%~19%  22%~30%.



11 153
No- 235~496.146~219
1.69% _

NO, K 48~237 pg/kg.
0.47% B Na 4
O NH,
m Cr Table 4 Concentration of inorganic elements from crop straws
Ccr o NO. burning smoke ng/kg
28.14% 2.
o NO,
m so,”
or K 84 666 5 3627 47 532
B HEOO Ca 2 140 2762 5787
‘ oo A P 1201 1479 3 640
V1 TR T M8 8 S0 2K W B 0 9 A0 6 Mg - 600 7
Fig.1 The distribution of water-soluble ions
from corn straws burning Zn 235 315 496
] Pb 219 146 184
s0." . Cu 73 48 237
. K Cd 101 18 7.8
: @ Na Rb 102 191 62
7.38% |
NO, O NH, Ba 20 102 51
0.56% - g ;10 . Sr 6.3 8.7 14
2 M 18 23 26
2747% g No, n
m S0, Ti 15 30 66
22.57% aF Zr 3.4 4.3 7.2
Mo 3.1 0.6 3.3
- e L B - A e S . RN \'% 1.1 2.8 4.9
Pl 2 7K T T 0 Joe s & 7K i Dk T 1Y 43 A1 1 A 03 04 0.6
Fig.2 The distribution of water-soluble £ - - -
ions from rice straws burning .
K K
=3 Pb Zn
N Y Zn.Cu Ni
a
O NH, 27 Si.AL.Ti  Fe
m CI’
[28]
O NO, ° K
O NO, Ca.P.Mg Zn.Pb
= SO,
=1 Cu
W HCOO
(e}
B3 /N 22 T AT 0 e s & 7K i 2k T 1Y 4 A1 1 °
Fig.3 The distribution of water-soluble ions
from wheat straws burning
o
NO,7/SO/~ >1 2.3.2
>1 <1 2, 5 K.Ca.P Mg4
N NO,/SO* o
0.30.0.62  3.07 NO,7/SO* 5
>1, SO, NO,
Table 5 The ratio of main plant growth elements to total elements
from crop straws burning smoke %
o
K 95 90 81
Ca 2.4 4.6 9.8
2.3.1 P 1.4 2.5 6.2
Mg 0.4 1.0 1.2
99 98 98
4 4
K.Ca,P Mg 4 K N
K 47 532~84 666 95%.90%  81%
ne/kg Ca 2 140~5 787 pglkg. 4 98% o
Zn.Pb Cu 3 4, Zn



154 IRERTS B X 39

0.3%~0.8% Pb 0.2%~0.3%.

1.00
080 § FORFSFT KAAGFT B AN EAFT
s
2 060} §
=040 §
0.20 §
0.00 LN NP B S —
Zn Pb Cu Cd Rb Ba Sr Mn Ti Zr Mo V Ag
TRRBLER
P4 T AE RS AT AR HR SO AL C = T i 2 A
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