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The Impacts of Barley Straw Burning Having Different Moisture Contents and
Harvesting Timing on Air Pollutant Emission

Jee-Yeon Ko, Hang-Won Kang, Jae-Sang Lee, Chun-Song Kim, Seong-Tae Park and Bok-Jin Kim" (National
Institute of Crop Science, Yeongnam Agricultural Research Institute, Plant Environment Division, Milyang 627
-803, Korea, "Yeongnam University College of Natural Resources, Gyeongsan 712-749, Korea)

ABSTRACT : This study was carried out to determine impacts of burning of barley straw produced from
rice-barley double cropping paddy field on air quality by investigating emissions of greenhouse gases (CO:,
CHy and NyO), air pollution gases (CO, SO, H,S, NH; and NO) and particulate matters (PM 10 and PM
2.5). When the barley straw at a rate of 4.5 t/ha was burned at open status, the emitted GHGs amounts were
CO; 376.8 kg/10a, CH; 1.56 and N;O 0.06. The amount of CO emission was the largest among air pollution
gases. These results showed that the range of 45~55% of total C in barley straw was emitted as CO,-C,
followed by CO-C (6.4~5.9%) and CHsC (0.5~0.7%). As far as moisture content in barley straw is conce-
rned, the higher moisture content that the barley straw contains, the larger amount of air pollution gases and
the higher portion of PM 25 in PM 10 were emitted when it burned. In case of harvesting time of barley
straw, emission amounts of greenhouse, air pollution gases and PM 2.5 portion in PM 10 had tendency to
increase when earlier harvested barley straw was burned.

Key words: barley straw burning, air pollution gas, greenhouse gas, PM 10, PM 2.5.

M B
B-He] o]mat AuiAl s RHalde wFHo] IR
SIAE eldoll= iR TGN AR Wtolit Al

4
23 o2 olgHR oy $ETY 1R, G772
2% A% =FY FE08 A7} ol ddel et ojm
FolA REA Hele o] 7k EAE dos)y ok
g Aele A 47, EAE, EomEE A7
3 oolgog RS 5 eyl HuA] =EY ALe =
Eo 2R s 213 712 wiEae 2 &
7 e B opjefd oloagle] 24 ¥ 3R] R
me foak e, Aasiol 84 506 oF W @
T 27 ASANE 2T 4 Jomeg me Fiso
719l8ted Agrt weEn uhel A7e AJaiEl=
A7t Bk A Q9A R A7 117 2034

By

=

=

o XN
i

=
T
&
S

-

Tel: +82-55-350-1267 Fax: +82-55-353-3050
E-mail: kjeeyeon@rda.go.kr

99

Ag oo AES A WA, §EEA, ABEE 1
BQ0) AR 2 29, IR A7
62%(27} 438%, Y3z} 182%)7} BERAL Azksh= AL
2 ZAEAT, ol A% A%F ok F1, AR
w7} A, ARG I A3 7105 el
A,
Te 2718 APRAZ 9 AT AU1E A9 1
DAL U7l U B ol 27 WAl 7]

9 QA EA%) Yrlege o

o Sl Fadl ¥
Heh olelg FURAE Z7to]
9

fo

3

7l shie) gle] Ak
718kl mxe Qe
om, vl Californiag— M Azbo] 7|13 <
sfo] mlx= GRS Zolwd 1902dRH &7 AR H7h B
AZIEARAZ Aasle] SUTIES] 4718 Smoke Mana-
gement Guidelineo] oJa}o] GAalA Ak Yy,

BRPabEe) 27h) wAeke Ui719EEe thsielA
= Levin®o] ¥@e] 421 CO, hydrocarbons 3 #he- o)
NOx, SO/} WAlgHo}aL s}9om, Takashi’E WA 220



VeGP Hte] udt w9l
Aoz 22197) ) Esle] g R I
100] HABR VIR gl He A7t
A4 T 1] 29 P 06

l‘

(e
o,
2
1>
5
N
>
>
-,
19
rL
E
e’é
rR
i
oS
S o
_>_44

FA4e] v|A]
9}0 1/‘*_101]1)

JXP— z s}»}«a

&
o
k)
o
p
ﬁ;
N
E
>
_l
ol
o
)
A
2
HI
MY
X

EOEE

49 A7 7
. e TAROsA Saiie] el o
s FRd0z Wlsaa Fas

al
=

Mz Yy

AN

fz
P
H&

«1 Azt BAskE g7 dE el g
) 4} Open chamberE 0] 834 10a @ 400 kg
L *AW AR 2 (CO, CHy, NO), th712
@710, SO, HS, NHs, NO) 2@ EAze] =17]7} 10
ZA(PM 10, PM 25)2] &

l'TEZ,

=
AT
Z

pm 016}‘9’} 25 um 0]‘5‘]—0 Z]_J\]_
G AT
Open chamber= %7 ol=d &A1z 9 712, A2, %9

30x30x100(cm) =719 A A=A sste] F 15 cm 2
ole] tjrh Geglel A7) AWORNE FEF
Solg % YRS Sgon], WL oBg & ge
B0} 2l FAE 2o LOE SiE W
wow 18] 27 Fol AL do} AWy BB
fﬂﬂ@ & JE AR
GBS ARl Aol el
FHF0,
10, 592 2e) AzE % 203l
ke S, W 5
Bgo] A mA:
e W 29 Sdsken

-

e

>
ot
rlo
—
fa¥)
§
=
\S
1o
>
ndh
o
E g
L
ml
o

Table 1 Chemical properties of barley and wheat straws used
in the burning experiments

By sraw TC TN AVPOs K Ca Mg Na
(%) (%) 8/kg

Hulled barley 516 049 18 254 31 16 17

Malting barley 508 058 30 242 35 21 13

Wheat 506 062 22 26 13 12 04
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Table 2 Chemical properties of barley straws in the burning

experiment by harvesting time

Days after Moisture T.C TN AvPOs K G Mg Na
heading  contents 0 (%

stage (%) () (%) (&/kg)

30 days 328 516 054 28 244 28 14 11
3B days 233 514 048 28 208 26 17 16
40 days 129 514046 19 241 24 14 10
45 days 95 513042 17 241 17 09 13
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Table 3 Emission amount of greenhouse gases and air poll-

utant by barley and wheat straw incineration (kg/10a)
Air pollutants I;)I:rlllee;l I\g:lr?el;g Wheat  Means
Greenr QO 396519627 3273+2239 40672741 3768
house  CH, 184012 14+004 15:002 16
235 N,O 0040003 0.05+0002 0.07+0.003 0.05
o 299+039  287+200 287+1.08 291
Air 50 12:004 13004 13+006 13
pollution H:S 114005 19005 144005 16
gases  NH; 01240015 0110011 024+001 02
NO 0031001 0034001 01040002 007
particulate PM 10 1054021  121+068 1213077 116
matters  PM 25 912011 98044 974057 95
IMean+S.D.
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Table 4 Emission amount of greenhouse gases and air poll- utant by barley straw incineratin having different moisture contents

(kg/10a)
Air pollutants 0% 10% 20% 30% 40% 50%
O, 416644387 414.7+544 413.0+11.08 411.7+10.63 413.1412.07 4134+12.38
Gre;::‘ezuse CH, 166+0.08 166:004 171003 180:0.04 194005 2234020
NO 0.07+0.002 0.07+0.006 0.08+0.005 0.08+0.004 0.08+0.002 0.08+0.001
cO 26.2+0.62 2444090 27.9+0.80 28.50+1.56 32.09+2.46 32424041
1.22+0.08 1.26+0.12 1.42+0.03 1.48+0.09 1.52+0.02 1.89+0.11
Air pollution
gases HS 1.69+0.05 1.54+0.09 1.360.14 1.57+0.05 1.64+0.05 1.94+0.01
NH; 0.10£0.013 0.14+0.003 0.1320.012 0.1420.031 0.140.01 0.16+0.02
NO tr tr tr 0.03+0.001 0.04+0.07 0.05+0.07
particulate PM 10 14.2+0.79 13.1+0.50 11.4:0.64 105:0.24 104+0.76 10.0:0.38
matters PM 25 11.7+043 10.6+0.73 10.3+0.33 9.7+0.62 9.3+0.55 9.2+0.15
Mean=S.D.
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Table 5 Emission amount of greenhouse gases and air poll- dhiako] @l Azt 7] Ul PM 259 U]*ﬂ-"‘ix H|-&o] $zo}

utant by barley straw incineration having different days after

heading stage (kg/10a)
Air pollatants Days after heading stage
30 days 35 days 40 days 45 days
Greenn  COr  4157:980" 3883+149 4009+23.08 335.7:2136
house  CH, 19+012 204031 18013  1.70.08
83565 NO 00940003 0080003 0080001 0070004
o 2005193 252136 215+101 22340076
Air SO, 110:0026  094+0136 086:0.032 0.86:0.066
pollution HS — 109:0264 145:0019 1300101 094+0.103
8a5€S N, 0130013 0140023 0110022 0110011
NO 0150000 0.09+0001 0.03+0001 0.03+0.001
particulate 10 gm 762051  81:015  92:076  9.7+040
matters 25 m 624077 61:017  67:076 6802
IMean=S.D.
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