IENFINNANARTYIN TN 29 (RUUT 1) WNTIAN — WBIEUW WA, 2567

BURAPHA SCIENCE JOURNAL Volume 29 (No.1) January — April 2024 UNANINE

HANTENLARINITIARTILAT NIRRT NI UAzR TN
PM, , luussen1A : NSUANHI1R9TNT UL UNURIADY
FruaLiadiua naIadu ININAELBUNI
Effect of Burning Stubble and Rice Straw on Concentration of
PM, ; Particulate Matter in Atmosphere : A Case study of Ban Nong Khon Community,

Mueang Mai Subdistrict, Ratchasan District, Chachoengsao Province
Asuen Useitlausde’, ansnised asdund® uay sufa g’
Sarinya PrateepchanachaﬂYuthanarong Jongjunzk and Tanatat I\/Ionmongkol2
'@1913913AINTINNIIANIGAAMNIIN ARLIATWIaTRAAINTIN NMANENAETITIYIITUATUNG UszinAlng
* arendrnaluladigaavinssy anzmaluladigraingay smanenagasipsauasung Uszmalne

1Departmem‘ of Industrial Management Engineering, Faculty of Industrial Technology, Rajabhat Rajanagarindra University, Thailand

ZDepartment of Industrial Technology, Faculty of Industrial Technology, Rajabhat Rajanagarindra University, Thailand
Received : 22 June 2023, Received in revised form : 21 December 2023, Accepted : 27 December 2023

Available online : 10 January 2024

UNARED

(% '3 = = o o : | a
mguszasAuazinn : AnwyuiuazdamnaesdymainnisinedaiarniediaseFuiuluaseeadawng
PM, . lutssenniAzestuauiituuesaen a1 uaiedlud a1wnesaandu Aamdneasdans uasiveAneniliunney
AzeRUTINIA PM, , annisinediuaziedinaieuiuAininsguamnIne N ARINNINAILIANNATE LazsTid
R9nnsLanlananaRuaIaINnIaAUNINAKAR
AANAUNIIAE : nslELesesiieddudsvinnununinnszuaunisluaresnszuaunisnanlunisiudayaes
Aanssunismizdgndng uagdmszifiaeuauianetauansauduiudseudnatlguiwaranmnvesilymilunig
NAIRgILAazNneding

a s v v 3 b2 o o v % d‘ 1 o o
nan153ae : inuAINsEinnzlgninnainesdnnsilunisdnnisnediuarnnedine F1uaNEmaIINITENAINNT0NNER

o A o I~

JaNgwaz AN IH LATIIALAALLINIUE ANWABNLTEN1IUTINIAINTEN9919U 1RSI NINEAINIHAIN1TANN
@ a a a o o =2 1 a :/j !
saaEluniswienAuazlnAulunisiiunseudaly uantsfnenlunnduazesadianna PM, , luussaanie faus
Fun 20 - 26 WoHN1AN W.A. 2566 NudIHAIENIUHUATERTINLA PM,  TuusenTA RNAINIRTgIULeINTH
AILIANNANEHAMIY 3 FU n1sdnraTianInIwaINAans iuI BudnansenusAegunwaaslszans
agulnanisiag  Buuduazesndnos PM,  Tuussaaniazesnismnadwasiiedinngegnilaeaislilunum

wnzdgninoudsannifuifaonanaanEtzunaRauLane il lugeszazinan 0, 10, 20 uaz 30 41 WLIINITLHN

129



IENFINNANARTYIN TN 29 (RUUT 1) WNTIAN — WBIEUW WA, 2567

BURAPHA SCIENCE JOURNAL Volume 29 (No.1) January — April 2024 UNANINE

pedauazvinsinafidsesficlsluiuilinnzlgnifluszaznaunin i inmeuiuanaviesanas 80.8, 46.8, 24.5
uay 12.7 (mm%”ummgmlﬂﬂn) denaliifinlsunnuiuazeaaadwng PM,  uussennialidsunanas winiy 35,
30, 24 uaz 21 pg/m’ANAIAL wazdnsnsanlaesiuazanaTans PM,  HAWNL 5.4 nfusenlaninaesneds
wazn1eding

o o w

Ay . nawsediwazrnedng ; datiamunineinia ; duazeedng PM2.5 | HaREN198INIA

Abstract
Background and Objectives : To study the problems and causes associated with the burning of stubble and rice
straw in relation to the mass concentration of PM, . particulate matter in the atmosphere of Ban Nong Khon
community, Muang Mai Subdistrict, Ratchasan District, Chachoengsao Province. The research aimed to compare
the PM, , concentrations resulting from the burning of stubble and rice straw with the air quality standards set by
the Pollution Control Department. Furthermore, it aimed to assess the emission rate of pollutants post-harvest.
Methodology : The research utilized research tools, such as process flow diagrams, to collect data on rice cultivation
activities and analyzed the relationships between the problems and causes of stubble and rice straw burning using
fishbone diagrams.
Main Results : Rice farmers lacked knowledge in managing stubble and rice straw. They believed that burning
could effectively control weed and pests, and there was a labor shortage. Another contributing factor was the
working methods, as farmers needed speed in soil preparation and plowing for the next planting cycle. The study
also found that the PM, . particulate matter concentration in the atmosphere between May 20 - 26, 2023, exceeded
the air quality standards set by the Pollution Control Department for three days.
Conclusions : The air quality index measurements indicated a beginning of adverse health impacts on the
population. Additionally, the study found that the amount of PM, . particulate matter in the atmosphere resulting from
the burning of stubble and rice straw left in the rice cultivation area after harvest, with different moisture levels,
during the periods of 0, 10, 20, and 30 days, decreased as the burning time increased. The moisture content
decreased to 80.8%, 46.8%, 24.5%, and 12.7% (wet basis) respectively. Consequently, the amount of PM, .
particulate matter in the atmosphere decreased, with concentrations of 35, 30, 24, and 21 [,lg/m3 respectively. The
emission rate of PM, . particulate matter was calculated to be 5.4 grams per kilogram of stubble and rice straw.

Keywords : burning of stubble and rice straw ; air quality index ; PM, . particulate matter ; air pollution
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Figure 1 Process of handling public complaints and grievances (A) Take notes (B) Lodge a grievance through
Facebook
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Figure 3 flow process chart for cultivating rainfed rice (broadcasting method: pre-soaking irrigation)
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Figure 4 flow process chart of cultivating rainfed rice using the direct seeding method (dry seeding)
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Figure 5 Fish bone diagram showing the relationship between problems and causes of burning stubble and

rice straw
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Color meaning moderate

Figure 6 meaning of colors according to the air quality index of Thailand

Table 1 Information on the measurement of PM, , particulate matter in the atmosphere, air quality index data in the
case study area, and the results of air quality monitoring by the Pollution Control Department from the

Air4Thai website

Date Period Temperature  Humidity PM, AQl Air4Thai ([1g/m®)
(°c) (%RH) (Lg/m®) Avg 24 Hr
PM, . AQl

7:00 - 12:00 A.M. 27 84 25

20/5/2023 23
13:00 - 20:00 P.M. 28 78 24
7:00-12:00 A.M. 28 78 27

21/5/2033 28 64
13:00 - 20:00 P.M. 32 72 24
7:00 - 12:00 A.M. 28 78 25

22/5/2033 21
13:00 - 20:00 P.M. 32 72 23
7:00 - 12:00 A.M. 28 83 26

23/5/2033 28
13:00 - 20:00 P.M. 38 49 92
7:00 - 12:00 A.M. 30 78 25

24/5/2033 28
13:00 - 20:00 P.M. 31 72 24
7:00 - 12:00 A.M. 27 64 39

25/5/2033 26
13:00 - 20:00 P.M. 37 50 90
7:00 - 12:00 A.M. 30 58 39

26/5/2033 26 59
13:00 - 20:00 P.M. 36 75 24
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Figure 7 Comparison of the amount of PM, . particulate matter in the atmosphere within a period of 7 days
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Figure 8 Graph showing the relationship between the post-harvest period and moisture content in stubble and

rice straw and amount of PM, . mass particulate matter in the atmosphere
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