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## 5187151020 : MAJOR INTER-DEPARTMENT OF ENVIRONMENTAL SCIENCE
KEYWORDS : Corundum heat treatment / Beryllium / Lead / Molybdenum / TSP / PM,,

YADA WONGWATTANAKUL: IMPACT OF AIR QUALITY FROM CORUNDUM HEAT
TREATMENT IN CHANGWAT CHANTHABURI. ADVISOR: ASST. PROF. ARUBOL
CHOTIPONG, Ph.D., CO-ADVISOR: ASST. PROF. CHAKKAPHAN SUTTHIRAT,
Ph.D., 110 pp.

Impact of air quality inwol géat treatment in Chanthabur province was

monitored and evaluated unggg Tis-st : guld be divided into 4 parts including:
1) Cencentration of Berylliun ed_during heat treatment; 2) Concentrations of

Bendlium (Be) and Lead (P cus used for corundum treatments;

3) Concentration of Be in partjgiiais ;’ “\ snfBaandelnlulaﬂ suspended

particulale in ambient aisElrroudting Wemain 2 f

ﬁ«\h\
b\

Be concenlrationafdelgtte ted during corundum heat treatment in

factories 1 and 2 were averaglc mentmﬂnn from factory 2 was lower
than the other one due t , analysis of residue dust collected
around furnaces, used for ingwilr jciditives yigltled constituents of Al, Si, Mo, Ca, Mg,
Fe, Be, and Pb; besides, they 8 and analyzed by ICP-MS then yielding

particularly high cencentrations ul‘

o5 and B he concentration ranges of Mo and Pb in dust
e "i*.a"‘i Lo

30 ang-1,966-3,011 mg/kg, respectively,

samples collected from

whereas dust sampl@s v BEIEE e a-gava= g oncentrations of 12,160-12,870
¥

mgkg. Both of Mo and-Bb andard level: consequently, they were

defined as hazardous waste, Be concentration within factory 2 inWwhich has good air ventilation system

showed significantly differefit gagords anly in the lidig room at the periods of heat treatmen! and non

e B A g e e

bedroom and I room between both panuds Regarding to air monitoring around the main area of

.mgrmﬁmﬁ;mmmmms b

these In PM,, (0.004-0.168 pg/m’). They are mostly lower than the National Ambient Air Quality Standards
for Pb set at 1.5 ug!m for 1-month average. In conclusion, corundum heat treatments appear to have
no effect to Be and Pb in air particulate. Moreover, Pb contents delected in the air particulatle appear to

have been involved by fram the other factors, particularly soil properties surrounding the sampling area.
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8) ‘mﬂ@u (Deionized watelr)

9) me inductively Couplgg Plasma-Mass Spectrometry (ICP-MS) al 719
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Temperature (°C)
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a d’l o o ‘Lrj‘g\lqm [~3 a
Com UIVEFY ANNTUANAN Y ANNHEIAN | TIAAN
TWAReW/ nelu .
‘c) (%) (m/s) “an
(mm)
9-10 {.A. 2552 22.7 50.1 0.0 4.1
NNE
(16.8-28.4) (37.0-61.0) (2.0-6.5)
21.5 49.6 0.0 4.0 NNE
10-11 H.A. 2552 o
(16.2-26.0) (1.0-6.5)
o
224 - 0.0 3.3 NNE,NE
11-12 H.A. 2552 .
(18.6- 37.0%2. (0.0-7.5)
23. NG 0.0 4.8 NE
12-13 1.A. 2552 - \\\
(19.5- 0365 \ (1.5-7.5)
22,8 A5 0 4.8 NE
13-14 W.A. 2552 _ — }
(17°5-288)f F(37.0-62.0) N (2.5-6.0)
3 ) 3.2 NE
14-15 H.A. 2552 % VE?-i” -
(17.2- (48,0 (1.0-7.0)
230 F [Eesssy 37 NE
15-16 {.A. 2552 P
(18.1-28) = (38.0- (1.5-7.5)
= £
< 1.6
16-17 {.A. 2552 Vi s NE
2075-30. 0.0-4.0
( ﬁ m ( )
- T
25..] 55.4 15
17-18 1.A. 255&1 F= o/ 0.0 NE
192-31" 510°84-0) ‘ ‘ 5(0.0-3.5)
PI2E IV EVYWEINT
U 26.1 59.0 1.2 NE
18-19 W.A. 2552 ¢ 4% 0.0 Q/
ARSI I NS E
' = | | = L) J
ANLRAE 23.5 51.6 0.0 3.3 NE
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= o a & o a : o = o
FITINN ﬂ-2°ﬂ@3;|]@ﬂﬂuﬂ3~]r371ﬂ’]°ﬂﬂ\7 LN@\?"\H'V]‘L‘!? eLuTrJ\TﬂNN?@aNmzqumﬂLﬂﬂ\isLm
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a d” o o 6 ‘]ﬁu’]m < a
Y - @qm‘wqu AAIMHNTUANNNG o AAITNLTIAN NAAN
TARRL/A T .
‘c) (%) (m/s) “an
(mm)
_ 28.2 82.9 1.8
2-3 1.81. 2552 8.6 SW
(27.1-30.7) (67.0-93.0) (0.0-5.0)
_ 29.0 76.1 3.2
3-4 4.8, 2552 1.7 WSW,SW
(27.2-31.5) (67.0-8310) (1.0-5.0)
_ 27.2 86.2 0.8
4-5§1.81. 2552 38.1 WSW,SW
(24.5-3145) (71.0°95.0) (0.0-4.0)
_ 28.7 82.4 1.0
5-6 §.81. 2552 4 \ 124 SW,SSW
(26.4-343) (70.0-1_93.0) (0.0-3.0)
R 29 4/ 4 768" 1.7
6-7 §.8. 2552 ¢ 04 SSW,S
(27°1-320) (61 .0-910) (0.0-5.5)
30.1 v v 2.6
7-8 4.8, 2552 _ Lt - A 0.0 SSW.S
(28.2-32.0)f| (64.0-88.0), (1.0-4.0)
) 304§ |EES g3l 2.2
8-9 §.¢. 2552 : ==, W,SSW
(28.7-32.6) = (64.0-83.0) * 4. 00 | (0035
Y803 7541 =5 1.6
9-10 N.8. 2552 | «. T W,WSW
(28:2:32.6) (65.0-85.0) ' (0.0-3.5)
10-11 8.2, 297 77.0 ) 2.0
0.0 W,WSW
2552 (27 4-3277) (6505930 (0.0-5.0)
11-12 1.9, 29.9 75.6 1.1
0.0 W,SW
2552 (27.5:3277) (612090.0) (@9-25)
12-13 4.8 30.1 72.2 1.2
0.0 WSW,SW
2552 (27.5-32.9) (87.0-60.0) (0.0-4.0)
13-14 H.8. 29.8 77.2 1.6
141 WSW,SW
2552 (27.5-32.9) (59.0-92.0) (0.0-4.0)
14-15 {.81. 29.4 79.4 1.9
0.0 SW
2552 (27.5-30.8) (72.0-88.0) (0.0-6.5)
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a dy o 6 ‘]'E‘“’]m [~3 a
w4 RIIZEN ATNTUANAND y PANHLIIAN | NAAN
JURa/ aTALT! .

‘C) (%) (m/s) YAN
(mm)
15-16 H.8l. 28.5 81.4 25
10.3 SW
2552 (24.9-31.6) (69.0-96.0) (0.0-7.0)
16-17 H.81. 29.4 1.5
e SW,SSW
2552 (25.9-31.6) (0.0-4.5)
17-18 {.81. 0.9
SW,SSW
2552 (0.0-3.0)
18-19 H.81. 1.8
SW,SSW
2552 (0.0-3.0)
19-20 H.8. 1.3
SW
2552 (27.5 (0.0-2.5)
ANLRAE 1.7 sw

)
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F119199 N-3 FayatFunntinlu 918 3 Falie19993uinAuNLE luhaunns AN 2552

DAMNINITATIATH

U7 1:00 | 400 | 7:00 | 10:00 | 13:00 | 16:00 | 19:00 | 22:00 | 99
1/1/2552 0 0 0 0 0 0 0 0 -
2/1/2552 0 0 0 0 0 0 0 0 -
3/1/2552 0 0 0 0 0 0 0 0 -
4/1/2552 0 0 0 0 0 0 0 0 -
5/1/2552 0 0 0 0 0 0 0 0 -
6/1/2552 0 0 0 ol 7 0 0 0 -
7/1/2552 0 0 0 0 - L 0 0 -

—
8/1/2552 0 0 0 0 0 0 0 0 -

__

= |
9/1/2552 0 0 of 0 0 0 0 0 -

1
10/1/2552 0 0 /";v--o o) 0 0 0 0 -
11/1/2552 | 0 0 /"’ /"b.v Jia 203 A\ \0 0 0 0 -
121/2552 | 0 J }/ /6 !,f'_ T a0 0 0 0 -
13/1/2552 | 0 0/ / 9[ Eats R 0 0 0 -
14/1/2552 0 0 j [0 ol k) j %0 0 0 0 -
15/1/2552 | 0 o [ff o 2% o 0 0 0 :
16/1/2552 | 0 0 0~— o =0 0 0 0 -
171/2552 | 0 0 g 0 YT 0, 0 0 -

il N

18/1/2552 | 0 |78 0 0 a1 o 0 -
19/1/2552 0 B 0 0 0 0 0 0 -
20/1/2552 0 0 0 0 0 0 0 0 -
21/1/2552 0 0 0 0 0 0 0 0 -
22/1/2552 0 0 0 0 0 0 0 0 -
23/1/2552 0 0 0 0 0 0 0 0 -
24/1/2552 0 0 0 0 0 0 0 0 -
25/1/2552 0 0 0 0 0 0 0 0 -
26/1/2552 0 0 0 0 0 0 0 0 -
27/1/2552 0 0 0 0 0 0 0 0 -
28/1/2552 0 0 0 0 0 0 0 0 -
29/1/2552 0 0 0 0 0 0 0 0 -
30/1/2552 0 0 0 0 0 0 0 0 -
31/1/2552 0 0 0 0 0 0 0 0 -
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;19999 N4 dayatBunniindu 91e 3 2l n9933udnduntfs lunauiguiau 2552

NAMNINITATIATH
by 1:00 | 4:00 | 7:.00 | 10:00 | 13:00 | 16:00 | 19:00 | 22:00 | 99w
1/6/2552 | 1.2 2.8 0.1 0 0.1 0 0 3.4 7.6
206/2552 | 9.7 80.8 1 12 3.1 4.5 1 0 112.1
3/6/2552 0 0 0 0 0 0 0 0 0
4/6/2552 0 17 0 0 T 106 3.7 16.1 32.1
5/6/2552 0 0 0 T 8.8 2.6 0.7 0 19.8
6/6/2552 0 0 0 ol 7 0 0 0 0
7/6/2552 0 0 0.4 0 o 0 0 0.4
-~
8/6/2552 0 P b 0 0 0 0 0
= ¢ T
9/6/2552 0 0 o 0 0.1 0 0 0 0.1
1
10/6/2552 0 0 " A0 0 0 0 T 0 T
11/6/2552 | 0 0 /f /"b.v Jiz 2018\ \O 0 0 0 0
12/6/2552 | 0 J }/ /6 !,f'_ T o 0 0 0 0
13/6/2552 | 0 0/ / ?f Ll % 0 0 0 0
14/6/2552 | 3.7 9.5! [o"’ 4 o.9’fj‘” "0 0 0 0 14.1
15/6/2552 0 0 / 020 -’;!0 0 0 0 0
16/6/2552 | 9.2 1 O —T 0 0 0 10.3
17/6/2552 | 0 12 o g T 0, 0 2.8 4.1
N
18/6/2552 | 2.9 || 92 75 0 0.1 02 'Jf 0 0 10.9
19/6/2552 0 19 3.3 0.2 0 0 0 0.4 5.8
20/6/2552 0 0 0 0 0 0 0 0 0
21/6/2552 0 0 0 0 0 0 12 12
22/6/2552 0 44 05 0 05 16 0 0 7
23/6/2552 0 T 0 2.3 0 0.4 0 0 2.7
24/6/2562 0 0 0 0 0 0 0 0 0
25/6/2552 0 0 0 0 0 0 0 0 0
26/6/2552 0 0 0 0 0 0 0 0 0
27/6/2552 0 0 7.9 T 0 0 0 0 7.9
28/6/2552 0 12.4 8.1 45 0 0 0 0 25
29/6/2552 0 0.4 0 0 T 0 0 0 0.4
30/6/2552 0 0.7 0 0 0 0 0 0 0.7
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5119799 9-1 AMdiNd L0 uazeaevis 2 9l ANqALiLAIaLNNY 5 40 TNaNNIgN

prduaanaeawitie Tuseua19dui 9-19 NNIAN 2552

89

¥ v U
mmmmummﬂ!u@z@m(mﬂj@u.u.)

kel ST hRN

TSP PM,,
15-16 NN3IAN 2552 IARUNUIIIN 95.00 40.70
16-17 UNTIAN 2552 TPAUNUIIN 101.40 34.20
17-18 UN3IAN 2552 IARUNUIIN 84.30 44.30
18-19 UNI1AN 2552 InAuUnUIINN 78.30 48.00
AnLaAg 89.75 41.80
15-16 ANTIAN 2552 Sipidon 82.90 48.30
16-17 UN3AN 2562 | é;”m”l,m'éﬁfau.,H 67.10 37.50
17-18 NNFIAN 2552 / o fen 68.90 37.10
18-19 AN9AN 2552 /ﬁ i id e ‘_f 90.10 45.20
m@‘éﬂ | 3 G 77.25 42.03
09-10 NNTNAN 2552 |  HNUNN@IIWIANEG: & 72.50 50.40
10-11 {NIIAN 2552 ‘ﬁjuﬁjﬂ_m—:ﬁ‘wmqﬁ%&% _ 91.00 67.40
11-12 AN91AN 2552 ﬁmvi’ﬁ‘z&ﬁwwmﬁjé%‘: Faaginade 51.10
12-13 unaAn 2552y | _dfitiingasindndn | 92,70 49.40
g 85140 42.03

09-10 {N31AN 2552 AN Y AHINANE 99?_.50 Fatinaid
10-11 1NTIAN 2552 apNHgntaNINEN 112.80 74.30
13-14 1nsAN 2552 A0 HaAHNANeY 122.60 68.40
14-15 UN91AN 2552 annilgatigninen 113.60 58.00
FNRAE 11213 54.58
11-12 4na1AN 2552 | TIuRnLsudaaneiu 84.60 58.70
12-13 WN2AN 2552 | TINURNLTIMGAa19Y 89.90 59.40
13-14 WN3AN 2552 | TIuRNLsUdaaN9iu 93.70 73.30
14-15 4N9AN 2552 | TuRnUIuinasiu 94.60 69.40
Alede 90.70 65.20
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9P TIANNIGHN

90

v v 1
ﬁfJ’]NL‘?JN'?JWIJ@\‘iB!u@Zﬂ’ﬂQ (NAN./au.N.)

Fupewil AALALIFNAEN
TSP PM,,
2-34 [JI2LENR 2552 TINUANATINIA TR 29.00 11.90
3-4 Aguneu 2552 tunnassniandn 34.50 12.30
4-5 § [JEELENR 2552 TINUAN@TINIA TR 34.80 21.30
5-6 N1 BRI 2552 tINuAnasINaa R A 4 28.90 13.30
6-7 HQuIEU 2552 T HARAZI N A1H5 21.00 17.30
7-8 Aguneu 2552 T nazsnaniis 25.80 21.20
8-9 Hnu1eu 2552 ,,ﬁlgﬁﬂmmnmiﬁm 23.30 19.90
m'miéj : 28119 16.74
6-7 iqun 2552 | fagdtigniien vty 28.00 21.60
7-8 ue 2552 l,.fbimﬁqﬁlﬁﬂﬁm% . 26.50 19.80
8-9 Anuneu 2552 zﬁmﬁq&ﬁﬂmﬁm_‘fa - 27.20 22.70
9-10 Aquien 2552 | aghilgafieiantade, 26.40 22.00
10-11 {Quneu 2552 mmﬁﬁéﬁgmﬁm% 27.00 21.00
11-12 fiqune 2652y _@NHanHeaanen | 530 14.70
12-13 fiqunein 2552 70 AN RARRENATEN T 15.90
m@%‘iﬂ 26.54 19.67
12-13 Upu1eu 2552 IAUNUNN 25.30 18.10
13-14 {Qunewd 2552 AN 28.10 16.40
14-15 Upuneu 2552 IAUNUATY 39.00 22.00
15-16WRUAEL 2562 IAUNUNIAN 34,70 21.70
16-17 WpU1EU 2552 AU 32.50 14.70
17-18 {Quneiu 2552 IAAUNUIIN 33.00 21.80
18-19 Wpu1EU 2552 AU 32.90 20.20
Aiade 31.50 19.27
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91

NAN
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Tupaw/il AALALIFNAEN
TSP PM,,
13-14 {Quneu 2552 Toleifax 23.00 20.90
14-15 {ue 2552 Tnlidex 29.60 26.20
15-16 HQUIU 2552 TolsiRax 36.10 21.20
16-17 WpuU1eU 2552 fi:“r;\_. | I/ ‘ 34.80 21.90
- \wr Ly
17-18 Ve 2552 @a” U - 26.70 18.60
18-19 Hue 2552 ax | 26.40 20.80
18-19 {N31AN 2552 i L 28 19.30
Ang / —‘.} \\\Na 21.27
2-3 fiquiend 2552 | i P 80 17.50
3-4 fiquiew 2552 | TiatuiftEinga o 0.90 19.10
4-5 Yquneu 2552 | 11 AR DN, 38.50 22.50
56 Aquien 2552 | Thuinuiianidag: 26.30 18.50
9-10 fiquren 2552 | fhurinuSeasing 30.20 26.10
10-11 fiquen2s52y fiaiinisianiias i 23.20
sl
11-12 {guneu 2552 7 LUNNLISI80 19.90
20.97
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519999 A-1 AadinduaesBamenuazazioluluazandsanaInaaiufaegneiy 5 9m

Tudneaunsgunzdieaniaaamile Tuszudeduin 9-19 unsiax 2552

o o pNdindy (uAn./aua.)
T/Anau/Al ALILIFAIDEN — -
SUELIGHEN Ao
15-16 ANTIAN 2552 IAUNUITIN ND 2.093
16-17 UNTIAN 2552 TPAUNUIIN ND 1.528
17-18 AnNTAN 2552 TARUNUNTH ND 1.166
18-19 UNTAN 2552 1PAUNU NN ND 0.716
AnaAY ND 1.376
15-16 UNTIAN 2552 'Szmvl,ﬁjgﬂlﬂm" ND 1.647
16-17 NNINAN 2552 : d”m”l,sié%fau;h ND 1.170
17-18 UNTVAN 2552 W fAen ND 1.211
18-19 unaAn 2552 | 4 4 dh ela . ND 0.525
ALt '3 . ND 1.138
09-10 {N9IAN 2552 PTG aWI AN ND 0.807
10-11 UNINAN 2552 .ﬁjuﬁjﬂﬁrﬁwq@ﬁﬁﬂt‘?. _ ND 2.078
11-12 NNINAN 2552 ﬁmﬂ'ﬁzﬁwwmﬁ%‘ " fheghade Fat1ade
12-13 N3N 2552y _AIUAMASAIENER | BND 1,632
g ND | 1,505
09-10 UN9IAN 2552 AN Y AHINANE [\_I_D 2.256
10-11 1NTIAN 2552 apNHgntaNINEN ND 3.923
13-14 1nsAN 2552 A0 HaAHNANeY ND 2.328
14-15 UNIAN 2552 annilgatigninen ND 2.570
FNRaY ND 2.769
11-12 dn91AN 2552 | TNUANLTIRUIAESHYL ND 1.704
12-13 NNTIAN 2552 | TINUWNLTINUIAESH ND 1.545
13-14 UNTIAN 2552 | TNUANLITIUIAESHY ND 2.502
14-15 NNTIAN 2552 | TINUANLTNLIAE199IU ND 3.018
Alede ND 2.192
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F1979% A2 Addinduresnizadenuazazialuduazassaualaifiu 10 lupsauaings

AUEDaE9919 5 90 Tudasannsguazduaani@esnile Tusendnadun 9-19 unsAn 2552

o o pNdndy (uAn./aua.)
Tnau/l ALILIFAIBEN — -
SUELIGHEN Ao
15-16 dNTAN 2552 IAUNUITIN ND 0.005
16-17 ANINAN 2552 IAAUNUNTIN ND 0.005
17-18 1NAN 2552 TARUNUITIN ND 0.005
18-19 1NIAN 2552 IR UNUNTI ND 0.004
AR ND 0.005
15-16 UNTIAN 2552 'S/MLLBJ'?@’QSJJ ND 0.007
16-17 UNIVAN 2552 afiedan | ND 0.009
17-18 UN9TIAN 2552 Soflildes ND 0.004
18-19 {ngIAN 2552 Dldaen ND 0.004
ALl oh J . ND 0.006
09-10 NNFIAN 2552 | TAUNNAIIWARINEL 4 ND 0.010
10-11 WNIAN 2552 ﬁmwnmjéwﬂmﬁh{f‘f. ND 0.008
11-12 ANINAN 2552 ﬁmw“”ﬁéﬁaﬁwwmﬁﬁ};__—'f,’ ND 0.007
12-13 unse 25524 _diunassnaEin | | ND 0.067
eiaag ND 0.023

09-10 {N3IAN 2552 ﬁ ALY ANINANE m@@ju@g Fatinaids
10-11 ungnAN 2552 | ¢ anatigeiasingn ND 0.012
13-14 4n9AN 2552 [ | ARt RutNINgN ND 0.073
14-15 Un31AN 2552 annilgatyninen ND 0.012
iade ND 0.032
11-12 WNTIAN 2552 | TNUANLTRMI RS9 ND 0.168
12-13 UNTIAN 2552 | TNUWNLITIUIAE1SHY ND 0.008
13-14 NNTIAN 2552 | TNUANLITRUI RS9 ND 0.055
14-15 UNTIAN 2552 | TINUWNLTINUIAE1eHL ND 0.072
Alaae ND 0.076
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M9aNNTgNAZIUANIRLN 1 Tusyndnedum 2-20 Aguieu 2552

ANNENTW (NAN./AL.H.)

Tunawil AALALIFNAEN — .
LLUTALREIN bR
2-3 1 [JI2LENR 2552 TUNNAIINANB ND 0.184
3-4 Aguneu 2552 tIuinassnialm ND 0.296
4-5 § [JEELENR 2552 TUNNAIINAINA ND 0.273
5-6 Ngune 2552 tINuWnNAZINa 48R ND 0.177
6-7 HQuIEU 2552 T HARAZI N A1H5 ND 0.254
7-8 RQuIEIU 2552 T nassnan ND 0.159
8-9 Npunem 2552 | _Aiinasaaadn ND 0.250
i@t l ND 0.228
6-7 AnuIEIL 2552 agALgniletnE ND 0.209
7-8 AU 2552 mmﬁqﬁlﬁﬂmﬁmb) . ND 0.162
8-9 Anuneu 2552 g laniienineg b 4 ND 0.156
9-10 Hquneiu 2552 mmﬁg@é‘ﬁm%l =3 ND 0.284
10-11 fiqunen 2652 | anilgaEeane | ND 0.208
11-12 {guneu 2552: mmﬁﬁ@ﬁauﬁwm . ND 0.246
12-13 fiquien 2552 1 ADNLQRRENNEN ND 0.162
A7 @%Z‘iﬂ ND 0.204
12-13 Upu1eu 2552 IAUNUNN ND 0.330
13-14 {Qunewd 2552 AN ND 0.221
14-15 Upuneu 2552 IAUNUATY ND 0.459
15-16WRUAEL 2562 IpAuNUN ND 0.321
16-17 WpU1EU 2552 AU ND 0.311
17-18 {Quneiu 2552 IAAUNUIIN ND 0.319
18-19 Wpu1EU 2552 AU ND 0.304
Aiade ND 0.323
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v
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ANMNLINLL (NAN./ALLN.)

Fuihewil AAiLFaeENg — -
LLUTRLREIN AR
13-14 Anuneu 2552 Toleifax ND 0.285
14-15 Huneu 2552 Tnlidex ND 0.300
15-16 AQWIEU 2552 Tliiden | ND 0.274
16-17 WpuU1eU 2552 EV\"\'“,, I/ ‘ ND 0.257
17-18 HpuneIu 2552 @au % ~ND 0.266
18-19 fiquneay 2552 " ND 0.256
18-19 uNTIAN 2552 il |\ 0.256
i / —‘.} \\\“\-\\\\@ 0.271
2-3 Aquiau 2552 | i et 0.228
3-4 fiquien 2552 | ikl dlanded; D 0.275
4-5 Yquneu 2552 | 11 TR TY: ND 0.228
5-6 fiqunau 2552 | fiaiinBanidag: ND 0.178
9-10 RguIeiu 2552 muwnu‘%‘tﬁf‘rffmﬂ ND 0.285
10-11 e 25524 Hwinsansing e 0.184
11-12 fiquen 2552 11 0.137
0.216

ﬂ‘iJEJ’WIEJ‘ﬂ’ﬁWEJ'Iﬂ'ﬁ
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v v
ANLINTL (NAN./ALL.N.)

Tunawil AALALIFNAEN — .
\isaLaeu mzrin
2-3 Anueu 2552 tuinassnianin ND 0.012
3-4 Aguneu 2552 tunnassniandn ND 0.014
4-5 Puneiu 2552 tuinassnaidn ND 0.016
5-6 Ngune 2552 tunnassnag 8 ND 0.013
6-7 HpuneIu 2552 tgHAnass N a5 0.002 0.089
7-8 RQuIEIU 2552 T nazsnaniis ND 0.011
8-9 Npunem 2552 | _Aiinasaaadn ND 0.013
ﬂﬂLﬂﬁﬂ l ND 0.024
6-7 AnuIEIL 2552 agALgniletnE ND 0.026
7-8 ue 2552 mmﬁqﬁlﬁﬂmﬁm&b) . ND 0.008
8-9 Anuneu 2552 g laniienineg b 4 ND 0.011
9-10 Hquneiu 2552 mmﬁg@é‘ﬁm%l =3 ND 0.007
10-11 fiqunen 2652 | anilgaEeane | ND 0.016
11-12 {guneu 2552: mmﬁﬁ@ﬁauﬁwm . ND 0.010
12-13 fiquien 2552 1 ADNLQRRENNEN ND 0.008
m@’cz‘iﬂ ND 0.012
12-13 Upu1eu 2552 IAUNUNN ND 0.012
13-14 {Qunewd 2552 kY9 b oY ND 0.007
14-15 Upuneu 2552 IAUNUATY ND 0.018
15-16WRUAEL 2562 IpAuNUN ND 0.011
16-17 WpU1EU 2552 AU ND 0.008
17-18 {Quneiu 2552 IAAUNUIIN ND 0.011
18-19 Wpu1EU 2552 AU ND 0.009
Aiade ND 0.011
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13-14 Anuneu 2552 Toleifax ND 0.010
14-15 {ue 2552 Tnlidex ND 0.008
15-16 AQWIEU 2552 TolsiRax ND 0.014
16-17 HAnu1eu 2552 ‘er@\ I/ ND 0.007
17-18 HQuIEIU 2552 ,Mvr | ND 0.006

) —

18-19 Wpu1EU 2552 ND 0.008
18-19 uNTIAN 2552 \ ND 0.008
i1 f : \\ \N 0.009

2-3 Aquen 2552 | {i s 0.021
3-4 fiquien 2552 | ikl dlanded; D 0.014
4-5 Yquneu 2552 | 11 T0InENeN Y ND 0.005
5-6 Aquiaw 2552 | T u"s};}ﬁ@ KM ND 0.007
9-10 AQuneu 2552 muwnu‘%‘g{@‘%md ND 0.017
10-11 Hguneu 2552, muwﬁ?ﬁaﬁfj”mﬁrqwu ' - 0.012
11-12 fiquneu 2552 11 0.013
0.013
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nzll a g 1 Y v a a 1 dld 1=
AN N-1 NNFAIATIETUAIHLANANAMNLTHNTULBILLITA L@EINI‘LH]’J\W]NWWLNWLL@%iNNﬂ’]ﬁ‘

v o
W IUTINWUAIN 1

Descriptive Statistics

N Mean Std. Deviation | Minimum Maximum
ﬁﬂ\‘ilfmu 6 .01283 .011356 .002 .027
fiaqual 6 .02133 .024606 .002 .067
PROCESS 6 1.5000 B4TT72 1.00 2.00

Mann-Whitney.Test

Ranks
PR@CESS N Mean Rank | Sum of Ranks
Haafagu  nadid 3 5.00 15.00
Tuififn ol g 3 2.00 6.00
Jotal J-6
Haauau Hohuuh 4 3% 5.00 15.00
lufiganin 418 2.00 6.00
Total : 6

Test Statistics(b)

LIVING | BEDROOM
Mann-Whitney U .000 .000
Wilcoxon W 6.000 6.000
z -2.023 -1.964
Asymp. Sig. (2-tailed) 0431 .0495
Exact Sig. [2*(1-tailed Sig.)]
.100(a) .100(a)
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nzll a g 1 Y v a a 1 dld 1=
AN N-2 NNFUIATIEUAIHLANANAINLTHNTULBILLITA L@EINI‘LH]’J\W]NWWLN’WLL@%iNNﬂ’]ﬁ‘

A MUt unasn 2

Descriptive Statistics

N Mean Std. Deviation | Minimum Maximum
ﬁmﬁu@'u 6 .00467 .005574 .002 016
fiaqual 6 .00550 .008019 .000 .021
PROCESS 6 1.5000 | BAT72 1.00 2.00
Mann-Whitney.Test
Ranks
PROCESS N ; Mean Rank Sum of Ranks
Heauau | dnasli 34 '\ 5.00 15.00
TusipAsLaA 3A 4 ’ 2.00 6.00
Toiél Bool i
viequan AN 374 ‘ 467 14.00
luifigha S~ = % 33 7.00
Total 6 ‘ n

Test Statistics(b)

LV2 BD2
Mann-Whitney U .000 1.000
Wilcoxen W 6:000 7.000
k -2.121 -1.550
Asymp. Sig. (2-tailed) .034 121
Exact Sigs [2%(1-tailed

.100(a) .200(a)
Sig.)]
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Descriptive Statistics

N Mean Std. Deviation | Minimum Maximum
TSP 19 91.3421 14.75452 67.10 122.60
Site 20 3.0000 1.45095 1.00 5.00
Ranks
Site N } Mean Rank
TSR 1.00 4 : 10.00
2.00 4 : 4.25
300 3 E 8.00
4,00 A NN
of oL T & 10.00
Total (|- 4 19 |

Test Statistics(a,b)

TSP

Chi-Square | 11.195
df e
Asymp. Sig. .024

a Kruskal Wallis Test
b Grouping Variable: Site

= v o

WNEIWE] : Site NAD TAAUNUITIN Site2 AB A lNAAN

a

Site 8-t minassNas Site 4% AR AR THRAHNNTNEN

Site 5 A TNWANTABIIL
19797 9-4 N15ALAIzFANLANGIN AN EiNd ureuareassan U A NN sgumAZTUAN
Rea18 Tuszndnedui 2-20 Angunew 2552

Descriptive Statistics

N Mean Std. Deviation Minimum Maximum

TSP 35 28.2600 5.28868 18.40 39.00

Site 35 3.0000 1.43486 1.00 5.00
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Ranks

Site N Mean Rank
TSP 1.00 7 23.07

2.00 7 19.29

3.00 7 18.07

4.00 7 14.00

5.00 7 15.57

Total 35|

Test Statistics(a,b)

' TSP
GhifSauare- 3.086
of " 4
Asymp: Sig: d O 1
a Kruskal Wallis Test |
b Grouping Variable: Site _I.- - 4,
UNIG ; Site 1 AR TASUNUITIN _TSitéz Aa dnliden
Site 3 A, HpuinassnaIAR Site 4 Avaditlontiesanen

a9

Site 5 A9 “LARANIABI9IL

FI19797 9-5 N9LpIziadsuan s N it sl uazeaesan luia 2 doeannsgy

Descriptive Statistics

Site N Mean Std. Deviation |_Minimum | Maximum
1 11 52.6818 30.28521 2340 101.40
2 11 46.4545 25.44835 23.00 90.10
3 10 45.3500 28.46312 21.00 92.70
4 11 57.0273 44.06507 18.40 122.60
5 11 50.3000 32.52903 19.80 94.60
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Ranks
Site Monsoon N Mean Rank | Sum of Ranks
1 NE 4 9.50 38.00
SW 7 4.00 28.00
Total 11
2 NE 4 9.50 38.00
SW 7 4.00 28.00
Total 11
3 NE - 9.00 27.00
SW 7 4.00 28.00
Toial 10
4 NE 4 9.50 38.00
SW ¢ 4.00 28.00
Total il
5 NE 4 9.50 38.00
SW . 4.00 28.00
Total e :
Test Statistics(b)
1 2 5 4 5
Mann-Whitney U .000 .000 .000 .000 .000
Wilcoxon W 28.000 28.000 28.000 28.000 28.000
Z -2.646 2,646 -2.898 -2.646 -2.646
Asymp. Sig. (2-tailed) .008 .008 .017 .008 .008
Exact Sig. [2*(1-tailed
Sig)] .006(a) .006(2) 1017(a) .006(a) .006(a)

a Not corrected for ties.

b Grouping Variable: Monsoon

WNNEIE] : Site 1 AD TAAUNUIIIN

Site 3 AR TNUANATINANR

Site 2 Aa nlLdau

Site 5 A TNWANTAEN9TIU

NE A aNNIquAzdueaniaeamile SW Aa auusqunzduan@e s

a

Site 4 Aa an tlannuNINen

a9
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Descriptive Statistics

N Mean Std. Deviation Minimum Maximum
Pbin TSP 19 1.8114 .84521 52 3.92
Pbin PM,, 19 .02813 .041991 .004 .168
Site 20 3.0000 | 1.45095 1.00 5.00
Ranks
Site N " Mean Rank
Pbin TSP 1.00 4 , 6.50
500 4 : 5.50
3000 3 | 8.00
4.00 | 4 ‘: 16.25
5100 ' 4 : 13.25
Total b 4 \TY "
Pbin PMg, £ 1.00 4| 4.38
2:00 h 7 5.63
3.00 - 11.00
4.00 3 15.00
5.00 4 15.25
Total 19

Test Statistics(ajb)

Pbin TSP | Pbin PM,
Chi-Square 10.753 12.402
df 4 4

Asymp. Sig. .029 .015
a Kruskal Wallis Test
b Grouping Variable: Site
WG : Site 1 AB FASUNUIIIN Site 2 Aa nlifex

Site 3 A8 TINUNNAIINANAR Site 4 A annllenianingn

Q9 9

Site 5 A TINWANTAANITL
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Descriptive Statistics

a Kruskal Wallis Test

b Grouping Variable: Site

WNNEIE] : Site 1 A TAAUNUIIIN

Site 3 AR TNUANATINANR

Site 5 A TINWANTAANITL

Site 2 Aa nlLdau

a

N Mean Std. Deviation Minimum Maximum
Pbin TSP 35 .2483 .06569 14 46
Pbin PM,, 35 .01365 .013871 .005 .089
Site 35 3.0000 1.43486 1.00 5.00
Ranks
Site N Mean Rank
Pb in TSP 1200 e 29.57
2.00 ", 22.36
3400 7 14.29
4,00 % 10.29
5.00 ! 13.50
Jotal ok
Pbin 1.00 % 16.50
PM,, 2.00 . 11.00
3.00 7 25.57
4.00 7 17.00
5.00 7 19.93
Total 35
Test Statistics(a,b)
Pbin TSP | Pbin PM,,
ChisSquare 16.434 71.956
df 4 4
Asymp. Sig. .002 109

Site 4 Aa an tlannaNINen

a9

106



107

F119°9% 9-8 N13AATIZRAINUANG N TIdAdauni luluaranssanluis 2 dosannsgu

Descriptive Statistics

Site N Mean Std. Deviation | Minimum Maximum
1 11 1.2012 39394 91 2.20
2 11 1.1629 46557 58 1.99
3 10 1.0945 54728 61 2.8
4 11 1.4124 93540 57 3.48
5 11 1.3880 89174 59 3.19
Monsoon 11 1.6364 .50452 1.00 2.00

Ranks
Morsoon N Mean Rank Sum of Ranks
Ng 4 %75 31.00
S i 5.00 35.00
Total wrr
NE 4 775 31.00
S - 5,00 35.00
Total " 7
NE 3 867 26.00
SW T ey 29.00
Total 10 :
NE 4 9.50 38.00
SwW 7 4.00 28.00
Total 14
NE 4 9.50 38.00
SW 7 4.00 98.00
Total 11
WNEIWE] : Site 1 B TAAUNUITIN Site2 A dnlAaN
Site 3 A8 TNURNAIINAAR Site 4 A annTlanianangn

Site 5 A TINWANTAANITL

a9
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NIQH
Test Statistics(b)
1 2 3 4 5
Mann-Whitney U 7.000 7.000 1.000 .000 .000
Wilcoxon W 35.000 35.000 29.000 28.000 28.000
Z -1.323 -1.323 -2.165 -2.646 -2.646
Asymp. Sig. (2-tailed) .186 .186 .030 .008 .008
Exact Sig. [2*(1-tailed I
230@) | 280(a)f e 0332) | .006(a) |  .006(a)
Sig.)] |
a Not corrected for ties.
b Grouping Variable: Monsoon
WG : Site 1 AB ALK Site 2. g dnleifex
Site 3 An Tinifaaddfn - —  Site 4. Aa. Ao TlgalianAnen

Site 5 A TWAAT AR

ﬁ]’]?’]\‘iﬁ 3-9 NNTIATIERAINU AN ﬁi"lﬂ‘ll‘ﬂ\‘l'eﬁ/ﬂ,’é‘m

Tuia 2 Fosannsgu

Descriptive Statis.ti,és_’_ b

Site Mean Std. Deviation t Minimum | Maximum
1 11 .0398 .02451 ‘ .01 .08
2 11 .0316 .01671 .01 .07
3 11 .1088 4127 .01 .52
4 10 .0579 .03487 .02 A2
5 11 .0824 07421 i1 .29
Monsoon 11 1.6364 .50452 1.00 2.00

mene LUl uaveasrunlifiu 10 luasew
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Ranks
Monsoon N Mean Rank | Sum of Ranks
1 NE 4 2.50 10.00
SW 7 8.00 56.00
Total 11
2 NE 4 2.50 10.00
SW T 8.00 56.00
Total 11
3 NE 4 4.00 16.00
SW 7 7.14 50.00
Jotal 11
4 NE 3 4.00 12.00
SW 7 6.14 43.00
Total 10
5 NE 4 - 7.25 29.00
SW =, 5.29 37.00
Total e
Test Statistics(b)
1 2 5 4 5
Mann-Whitney U .000 .000 6.000 6.000 9.000
Wilcoxon W 10.000 10.000 16.000 12.000 37.000
Z -2.646 -2.646 -1.512 -1.026 -.945
Asymp._ Sig. (2tailed) .008 .008 131 .305 .345
Exact Sig. [2*(1-tailed
Sig)] .006(a) .006(a) 164(a) .383(a) 412(a)

a Not corrected for ties.

b Grouping Variable: Monsoon

WG : Site 1 AB FASUNUIIIN

Site 3 AR TNUANAIINAINR

Site 5 A TINWANTAANITIL

Site2 Aa nludau

a

Site 4 Aa an HlanRaNINen

Q9 9
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