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This special project was aimed to preserve moisture content of low rank coal for
commercial trading. Therefore, the coating materials were selected to maintain moisture level
such as polystyrene (PS) and concentrated latex 60% from nature rubber (R). Coal from Indonesia
was dewatered to get total moisture (TM) less than 35%. The ratio between coal and coating
material were varied 1:0.1, 1:0.25 and 1:0.5 (w/w) respectively. The sizes of coal particle were
also studied in 3 categories: 1.) The fine particle; less than 0.85 mm. or 20 mesh, 2.) The fine
particle; less than 2.36 mm. or 8 mesh, and 3.) The particle size as received. The readsorption of
coated coals were investigated in wet stimulation. The results showed that TM of PS and R coated
coal for all ratios met the trading criteria. Further, the heating values of coated coal were

increasing from 18 MJ/kg to 19-24 MJ/kg. The suitable coating materials was PS with 1:0.1 ratio

Preservation of MoistureContent in Low Rank Coal by Polymers
Kavee Triteeyaprasert

Geerati  Mingprasart

Apinya  Rattanapramote

Bachelor of Science

Environmental Chemistry

2013

Asst. Prof. KrongkaewTippayasak

ABSTRACT

because of its economic wealthiest.

Keywords: Low rank coal, Readsorption, Polystyrene, Concentrate latex
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PS 0.1 6.26 +0.25 1.33 +0.58 2.33+0.58 423+0.12 | 90.33+3.06 5933 +6.43
PS 0.25 6.1940.08 | 2.33+0.58 2.33+0.58 4.56 +0.48 85.67+4.73 pE.33 4321
PS 0.5 6.18+0.18 | 267+ 1.53 3,00+ 1.00 4.66+0.39 | 82.00+8.19 56.33 +9.29
R O.1 6.05+0.24 1.67 1+ 0.58 267+ 1.15 527 26~ 81.07% 262 65.33 +8.62
R0.25 6.06+0.39 | 2.67+0.58 2,67+1.53 520+0.30 | 89.67+4.16 57.67 + 9.07
R 0.5 6.24+0.13 | 3.33+0.58 PETE Ichs 535+0.10 [ 90.67+3.21 59.33 +4.51
Tisauuia
PANIINAN 5.95+0.06 1.33+2.31 0.67+1.15 4.39 +0.06 205+ 59 104 + 26.96
PS 0.1 6.21+0.12 | 233+1.15 233+ 1.15 427+0.26 | 90.33 +3.06 59.33 +6.43
PS 0.25 5.87+0.06 | 3.33+3.51 2.99+2.59 447+0.03 | 85.00+21.00 55.00+ 19.52
PS 0.5 631+0.18 | 267+ 1.15 2:33.: 1.53 424+0.12 | 82.00+8.19 56.33 +9.29
RO.1 596+0.09 | 2.67+1.53 3.00+1.00 5.18+0.03 81.67+2.52 65.33 + 8.62
R 0.25 5.87+0.37 | 3.00+1.00 2.33+0.58 5.12+0.05 89.67 +4.16 57.67 +9.07
RO.5 6.45+0.25 | 233+0.58 2,67+ 1.53 521+0.04 [ 90.67+3.21 5933 +4.51
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MANUIN U

WNan1IneaeN

! &4 Y 1 oa
msnﬁ PY-1 MIHIANUTUNINUAVDIDIUN U

dwithdududey | wiinndeey | shwiinisududey | hwminudeeu
Fae61sfi 91 38°C 38°C 91 105°C 105°C
(A51) (nu) (A5Y) (A1)
1 300.089 217.046 1.0000 0.8626
") 300.036 214.549 1.0003 0.8662
3 300.034 222.014 1.0002 0.8683

o o A a &
GI’JE]EJNﬂﬁﬂ'l‘u'Jﬂ.!ﬂ'J’liJ%’uE]ﬁ'igtlﬁgﬂ’ﬂlJ‘HuLLP]ﬁ

IEMIAIIN
Iﬂy ?; o 1 g (-] o g (-3 1
%ANUIY = (UNUUNADHDL — UHUAKAIY) / Hindnneus * 100

P & a &
%A NNAUNINNA = %ANUTUDTTE + %A U FUUH

o oA
AADY19N 1
%ANUTFUDATE = (300.089-217.046)/300.089 * 100
=27.67%
¥
%ANUTULHS = (1.0000-0.8626)/1.0000 * 100
=13.44%
4 ¥ L a &
YANVTUMINNA = %ANUIUBTTE + %ﬂ'J'IEJ“HuLLFJQ
=27.67 +13.44

=41.41%
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15197 v-2 MasnulSinasamas (Yew/w)

o | qaft | dmin | Abs1 | Abs2 | @80 | SO, (mgL) | %Sulfur | WY | SD
vheredu | 1| 04938 | 0.3200 | 03030 | 03115 11.2380 0.07 0.08 | 0.01
2 | 04908 |0.3030 | 0.3380 | 0.3205 | 11.6277 0.08
3| 04560 | 0.3350 | 0.3720 | 0.3535 |  13.0562 0.09
DUHU 1| 04892 | 0.6930 | 0.7130 | 0.7030 | 28.1861 0.19 | 020 [ 0.01
2 | 04780 | 0.6930 | 0.7130 | 0.7030 | 28.1861 0.20
3| 0.4055 | 0.6080 | 0.6120 | 0.6100 | 24.1601 0.20

§179819MIMUIN

AuMIFUATINNNIIINATTIUAIME NI UYR ST (SO,7) AD y = 0.0231x + 0.0519

0.5
% 0.4
£ ——Series|
w03 =
e
g
0.2
:g y=0.0231x +0.0519
g0l R2 = 0.9299
&
0.0 . :
0 5 10 15

MNSGANAUND (Abs)

DUAUYAN 1
[ =1 U g/
unusmsganauiasaslunl y vasaums oz la

0.703-0.0519

0.0231

x = 28.8186 mg/L

Tumsazais 1000 mL. /519 SO, 0y 28.8186 mg/L

100 = 28.8186

lumsazaw 100 mL. 5w 80, 0 —— =2.8186 mg
1000




S0,” 96 nTu W1fS110e S BY 32 ATY

| 2.8186 x32

8150, 2.8186 mg. WUSWIM S 0§ —— =0.9395 mg
96

a1 0.4892 nFu T151ee S 0g 0.9395 x 107 N

e . 0.9395x10°
$raufin 100 AU wzfifner S 8y —— X 100 =0.19 % (w/w)

0.4892
msmﬁhm%wuﬂaﬁ (Fixed carbon, FC) Uz a3 INENE (Volatile matter, VM)
PINTUNIT (2.1) FC =100 — (%M + % VM + %Ash)

AIRENINISAIHIN

nngUi a-2

FC=65.93%
M =24.81%
Ash=7%

i lumua luaunisag 18

65.93 =100 - (24.81 +%VM + 7)
100 — 65.93 =31.18 + %VM

%VM =34.07=31.18

=2.26%

48
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dmdn(ns) M | M | T™
Ao | ounu M5 | newey | wasey | neueu | wawy | (%) | (%) | (%)
38°C 38°C 105°C | 105°C

Control, | 100.072 5 102.705 | $5.492 | 1.034 | 0991 | 16.76 | 4.16 | 20.92
Control, | 100.042 - 101.487 | 86.619 | 1.038 | 0.991 | 14.65 | 4.53 | 19.18
Control, | 100.007 - 101.958 | 85991 | 1.015 | 0969 | 15.66 | 4.53 | 20.19
PS,-0.1 100.205 | 10.294 | 96.591 | 80.760 | 1.022 | 0981 | 1639 | 4.01 | 20.40
PS,-0.1 100.062 | 10.218 | 97.112 | 80.593 | 1.004 | 0965 | 17.01 | 3.88 | 20.89
PS,-0.1 100.107 | 10.017 | 96.577 | 81.714 | 1.005 | 0979 | 1539 | 2.59 | 17.98
PS-025 | 100.257 | 25.115 | 118488 | 99.506 | 1.007 | 0.972 | 16.02 | 3.48 | 19.50
PS,-025 | 100.087 | 25223 | 118.676 | 100.839 | 1.002 | 0.968 | 15.03 | 339 | 18.42
PS,-0.25 | 100.147 25.064 | 118,898 | 99423 | 1036 | 0995 | 1638 | 3.96 | 20.34
PS-0.5 | 100.244 | 50.014 | 122,002 | 101.323 | 1.011 | 0976 | 16,95 | 3.46 | 20.41
PS-0.5 | 100242 | 50.163 | 120.128 | 101.809 | 1.013 | 0980 | 1525 | 326 | 18.51
PS,-0.5 | 100.123 | 50.202 | 118.04 | 99.036 | 1011 | 0974 | 16.10 | 3.66 | 19.76
R,-0.1 100.096 | 10.048 | 108.182 | 85.128 | 1.048 | 1.020 | 21.31 | 2.67 | 23.98
R,-0.1 100.116 | 10.160 | 107.520 | 84.930 | 1.040 | 1.021 | 21.01 | 1.83 | 22.84
R,-0.1 100.027 | 10.013 | 104.091 | 81.181 | 1.024 | 1.009 | 22.01 | 1.46 | 23.47
R-025 | 100.310 | 25.007 | 114.616 | 94.042 | 1.075 | 1.027 | 17.95 | 447 | 22.42
R,-0.25 | 100.117 | 25307 | 119.898 | 100475 | 1.064 | 1.019 | 16.20 | 4.23 | 20.43
R,-025 | 100.257 | 25.125 | 118.306 | 96.893 | 1.032 | 0994 | 18.10 | 3.68 | 21.78
R,-0.5 100.255 | 50.138 | 139.634 | 107.504 | 1.045 | 1.017 | 23.01 | 2.68 | 25.69
R,0.5 100.171 | 50.130 | 142.678 | 107.922 | 1.097 | 1.067 | 2436 | 2.73 | 27.09
R,-0.5 100.189 | 50.096 | 140443 | 109.18 | 1.042 | 1.023 | 2226 | 1.82 | 24.08
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vhwidn(nsu)

w  } : = , = FM | IM | T™™
aeen |, y nNaUdY | WAY0U | NOUBY | Wadoy

0UHU a3 11 (%) | (%) | (%)

38°C | 38C | 105°C | 105°C

Control, | 100.098 - 100.255 | 108.370 | 80.108 1.002 0.967 26.08 | 3.49 | 29.57
Control, | 100.133 = 100.216 | 108.726 | 80.018 1.002 0.972 26.40 | 2.99 | 29.40
Control, | 100.111 - 100.039 | 107.822 | 79.661 1.013 0.973 26.12 | 3.95 | 30.07
PS-0.1 100.102 | 10.086 | 100.085 | 106.585 | 93.451 1.001 0.953 1232 | 4.80 | 17.12
PS-0.1 100.252 | 10.092 | 100.635 | 106.934 | 94.251 1.010 0.959 11.86 | 5.04 | 16.90
PS,-0.1 100.525 | 10.152 | 100.436 | 107.147 | 93.537 1.004 0.949 12.70 | 547 | 18.17
PS-0.25 | 100.100 | 25.065 | 100.265 | 108.302 94.530 1.004 0.966 12271 | 3.80 | 16,51
PS,-0.25 | 100.052 | 25239 | 100.867 | 107.515 93.461 1.006 0.959 13.07 | 4.47 17.74
PS§,-0.25 | 100.132 | 25.341 | 100.353 108.139 | 93.926 1.004 0.960 13.14 | 440 | 17.54
PS,-0.5 100.116 | 51.037 | 100.169 | 121.962 | 106.803 1.004 0.969 11.61 | 430 | 15.91
PS,-0.5 100.137 | 50.033 | 100.721 | 121.539 | 104.797 1.002 0.956 13.77 | 4.70 | 18.47
PS;-0.5 100.107 | 50.018 | 100.571 | 129.489 | 112.603 1.004 0.967 13.04 | 488 | 17.92
R-0.1 100.087 | 10.026 | 100.494 | 108.144 | 89.100 | 1.002 0.967 17.61 | 3.49 | 21.10
R,-0.1 100.344 | 10.075 | 100.254 | 108.645 | 88.915 1.002 0.971 18.16 | 3.09 | 21.25
R,-0.1 100.186 | 10.050 | 100.241 | 108.853 | §9.510 1.006 0.966 17,77 | 3.98 | 21.75
R,-0.25 100250 | 25.106 | 100.442 | 121.097 | 108.152 1.002 0.964 10.69 | 3.79 | 14.48
R,-0.25 100.017 | 25.033 | 100.645 | 120.235 | 102.777 1.005 0.961 14.52 | 4.38 18.90
R,-0.25 100,092 | 25.062 | 100.127 | 120.236 | 103.764 1.004 0.968 13.70 | 3.59 | 17.28
R-05 100.134 | 50.134 | 100.093 | 142.081 | 113.707 1.011 0.979 1997 | 3.17 | 23.14
R.=0.5 100.113 | 50.049 | 100.178 | 140.265 | 115.452 1.004 0.979 17.69 | 4.08 | 21.77
R,-0.5 100.013 | 50.170 | 100.453 | 140.826 | 118.252 | 1.002 0.960 | 16.03 | 4.19 | 20.22
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hmin(niu)
o , - , - FM | IM | ™™
awen |, AOUDY | WAIdU | NOUBY | HiAvoU
DMUHU a9 (%) | (%) | (%)
38°C | 3%C | 105°C | 105°C

Control, | 100.039 - 107.618 82.263 1.002 0.992 23.56 | 1.00 | 24.56
Control, | 100.236 = 104,242 83.373 1.082 1.023 20.02 | 545 | 25.47
Control, | 100.519 - 105.158 84.989 1.045 1.012 19.18 | 3.16 | 22.34
PS,-0.1 100.221 10.145 102.007 88.350 1.021 0.975 13.39 | 4.51 17.89
PS,-0.1 100.090 10.144 101,746 85.129 1.016 0.972 16.33 | 4.33 | 20.66
PS.-0.1 100.041 10.267 101.609 85.502 1.019 0.974 15.85 | 4.42 | 20.27
PS-0.25 | 100.091 25.002 111.058 95.043 1.017 0.973 1442 | 4.33 | 18.75
PS,-0.25 100.11 25.514 111.986 95.952 1.063 1.020 14.32 | 4.05 | 18.36
PS,-0.25 | 100.084 | 25.526 112.081 98.103 1.077 1.034 1247 | 3.99 | 16.46
PS-0.5 1 001220 930 TS7 138.909 | 119.224 1.015 0.976 14.17 | 3.84 | 18.01
PS,-0.5 100.005 | 50.375 138.638 | 119.203 1.074 1.027 14.02 | 4.38 | 18.39
PS,;-0.5 100.071 50.665 129.628 | 115.071 1.043 1.007 11.23 | 345 | 14.68
R,-0.1 100.126 | 10.047 | 110.120 | 92.154 1.054 1.007 | 1631 | 4.46 | 20.77
R,-0.1 100.078 10.112 110.077 92.236 1.020 0.987 16.21 | 3.24 | 19.44
R,-0.1 100.068 10.211 119.487 95.605 1.011 0.997 19.99 | 1.38 | 21.37
R,-0.25 100.124 | 25.279 117.599 98.531 1.037 1.010 16.21 | 2.60 | 18.82
R,-0.25 100.085 | 25.065 116.854 98.890 1.052 1.020 1537 | 3.04 | 18.41
R;-0.25 100.083 25.695 116.663 | 100.593 1.087 1.032 13.77 | 5.06 | 18.83
R-0.5 100.25 | 50.142 | 130.073 | 108.549 | 1.045 0.991 | 16.55 | 5.17 | 21.72
R,-0.5 100.185 50.051 130.129 | 109.706 1.008 0.979 15.69 | 2.88 | 18.57
R;-0.5 100.091 50.415 131414 | 110.378 1.075 1.010 16.01 | 6.05 | 22.05
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M15199 V-6 MIATDVAIUAUAAVUIA 20 mesh LUUTIADITN1IL

dmnnsy)
FM | IM | T™

e |, y flauay | Wadey | NBuUdY | MAseU
0WUHU | A 1 (%) | (%) | (%)

38°C | 38°C | 105°C | 105°C

Control, | 100.036 - 100.028 | 106.608 | 75340 | 1.005 | 0975 |29.33 | 2.99 | 3231

Control, | 100.155 - 100.260 | 107.367 | 76.112 | 1.008 | 0963 |29.11 | 4.46 | 33.57

Control, | 100.112 | - 100.198 | 107.41 | 75.810 | 1.020 | 0982 |29.42 | 3.73 | 33.15

PS-0.1 | 100.200 | 10.002 | 100.676 | 108.619 | 95.609 | 1.003 | 0970 | 11.98 | 3.29 | 1527

PS,-0.1 | 100280 | 10.052 | 100234 | 108222 | 92.110 | 1.003 | 0967 | 14.89 | 3.59 | 1848

PS;-0.1 | 100.088 | 10.651 | 100.055 | 108.155 | 94.809 | 1.031 | 0978 | 1234 | 5.14 | 17.48

PS,-0.25 | 100.098 | 25.205 | 100.229 | 113.957 | 100.909 | 1.029 0.995 11.45 | 3.30 | 14.75

PS,-0.25 | 100.099 | 25.193 | 100.211 | 114.174 | 100.282 | 1.056 1.027 1217 | 2.75 | 14.91

PS,-0.25 | 100.024 | 25.957 | 100.727 | 114.267 | 100.224 1.012 0.980 | 1229 | 3.16 | 1545

PS,-0.5 100.056 | 50.324 | 100.118 | 128.957 | 113.750 | 1.015 0.977 11.79 | 3.74 | 15.54
PS,-0.5 | 100.108 | 51.142 | 100.288 | 130.600 | 115.025 1.013 0.997 BR93Y ¥ 1.58 | 13.5]
PS,-0.5 | 100.078 | 50.258 | 100.065 | 128.257 | 113.215 1.007 0.963 11.73 | 437 | 16.10
R-0.1 100.012 | 10.014 | 100.497 | 109.746 | 95.169 1.046 1.025 | 13.28 | 2.01 | 1529
R,-0.1 100.232 | 10.229 | 100.670 | 108.955 | 95.881 1.151 1.071 12.00 | 6.95 | 18.95
R,-0.1 100.025 | 10.183 | 100.097 | 107.795 | 92.440 1.171 1.085 | 14.24 | 7.34 | 21.59
R-0.25 | 100.052 | 25.064 | 100.025 | 119.550 | 105.850 | 1.014 0982 | 11.46 | 3.16 | 14.62
R,-0.25 | 100.073 | 25.378 | 100.365 | 118.701 | 105.228 | 1.023 0.995 11.35 | 2.74 | 14.09

R,-0.25 | 100.069 | 25293 | 100452 | 119.381 | 102.059 | 1.061 0.964 | 1451 | 9.14 | 23.65

R~0.5 100.005 | 50.073 | 100.045 | 131.915 | 112.788 1.030 0.988 1450 | 4.08 | 18.58

Riz0:5 100.044 | 50.129 | 100.036 | 139.231 | 115.666 | 1.068 1.037 16.93 | 2.90 | 19.83

R,-0.5 100.080 | 50.414 | 100391 [ 132,965 | 113.535 1.028 1.014 14.61 | 1.36 | 1597
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A15190 -7 Mswasuo iy lidauuie wuylusaesaniiy

o @

¥
IMUN(ATN)
FM IM ™

dieen | | AOUBY | WAy | AOUOY | MAdDU
IUHY 13 (%) | (%) | (%)

38°C 38°C 105°C 105°C
Control, | 100.115 = 106.822 | 94.730 1.092 0.957 11.32 | 12.36 | 23.68
Control, | 100.197 - 106.922 | 95.310 1.301 1.093 10.86 | 15.99 | 26.85
Control, | 100.624 - 107.552 | 95.291 | 1.056 | 0.885 | 1140 | 16.19 | 27.59

PS-0.1 100.234 | 10.512 | 108.472 | 93.319 1.264 1.091 13.97 | 13.69 | 27.66

PS,-0.1 100.110 | 11.211 109.344 | 96.234 1.442 1.245 11.99 | 13.66 | 25.65
PS§,-0.1 100.624 | 11.039 | 109.850 | 94.790 1.317 1.115 13.71 | 15.34 | 29.05
PS,-0.25 | 100.466 | 25620 | 120.216 | 96.389 1.256 1.089 19.82 | 13.30 | 33.12

PS,-0.25 | 100.478 | 25.169 | 116.637 | 92.073 1.031 0.883 21.06 | 14.35 | 35.42

PS,-0.25 | 100.206 | 25.725 | 118.550 [ 92.505 1.201 1.024 | 21.97 | 14.74 | 36.71

PS-0.5 100.419 | 51.455 | 125.800 | 98.577 1.145 0.962 | 21.64 | 15.98 | 37.62

P§,-0.5 100.764 | 51.362 | 123.667 | 98.637 1.149 1.041 20.24 | 940 | 29.64

PS,-0.5 100.103 | 50.594 | 120.504 | 95.813 1.118 0.973 20.49 | 12.74 | 33.23

R,-0.1 100.919 | 10.045 | 114.806 | 97.195 1.032 0.922 15.34 | 10.66 | 26.00

R,-0.1 100.826 | 10.101 115.162 | 96.448 1.485 1.000 1625 | 11.89 | 28.14

R,-0.1 100.086 | 10.232 | 113.433 | 92.947 1.158 1.027 18.06 | 11.31 | 29.37

R-0.25 100.464 | 25.375 127.486 | 102.928 1.089 0.976 19.26 | 10.38 | 29.64

R,-0.25 100.172 | 25.008 | 127.371 | 102.731 1.059 0.937 19.35 | 11.52 | 30.87

R,-0.25 100.288 | 25.144 | 127.356 | 105.355 1.099 0.984 17.28 | 10.46 | 27.74

R,-0.5 100.462 | 50.147 | 150.613 | 115.264 1.083 0.951 23.47 | 12.19 | 35.66

R,-0.5 100.102 | 50.280 | 150.381 | 109.381 1.006 0.896 | 27.26 | 10.93 | 38.20

R,-0.5 100.324 | 50.778 | 149.068 | 109.595 1.098 0.996 | 2648 | 9.29 | 35.77
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vmin(niu)
o ; ~ , B FM | IM | T™
gl | y AOUDY | WAL | NOUBY | HAYOU
01UNY | @13 17 %) | (%) | (%)
38°C | 38°C | 105°C | 105°C

Control, | 100.143 - 100.840 | 105.313 | 88.073 1.012 0.825 16.37 | 18.48 | 34.85
Control, | 100.819 = 100.333 | 105.747 | 85.296 1.012 0.829 19.34 | 18.08 | 37.42
Control, | 100.457 - 100.122 | 106.531 | 85.981 1.015 0.838 19.29 | 17.44 | 36.73
PS,-0.1 100.954 | 10.683 | 100.134 | 108.184 | 94.791 1.007 0.931 1238 | 7.55 19.93
P§,-0.1 100.465 | 10.674 | 100.321 | 108.267 | 95.827 1.012 0.939 1149 | 7.21 18.70
PS,-0.1 101.079 | 14.053 | 100.002 | 109.031 | 95.784 1.016 0.925 12,15 | 896 | 21.11
P§,-0.25 | 100.074 25,185 | 101.025 | 118.946 | 101.330 1.020 0.966 14.81 | 529 | 20.10
PS,-0.25 | 101.074 | 25.605 100.657 | 118.136 | 97.592 1.023 0.957 17.39 | 6.45 | 23.84
PS;-0.25 | 100.144 26.096 | 100.825 | 118.560 | 101.369 1.036 0.959 14.50 | 7.43 | 21.93
PS,-0.5 100.495 | 50.062 | 100.610 | 120.527 | 102.279 1.008 0.956 187140 15.16 | 20.30
PS,-0.5 101.084 | 50.174 | 100.896 | 118.244 | 103.558 1.032 0.952 1242 | 7.75 | 20.17
PS,-0.5 100478 | 50.514 | 100.425 | 119.066 | 102.575 1.009 0.947 1385 | 6.14 19.99
R-0.1 100.097 | 10.092 | 100.670 | 112.504 | 98.848 1.008 0.918 12.14 | 8.93 | 21.07
R,-0.1 100.822 | 10,044 | 100.762 | 114,564 | 99.780 1.028 0.942 12.90 | 8.37 | 21.27
R;-0.1 100.288 | 10.035 | 100.509 | 114.897 | 98.645 1.019 0.924 14.14 | 932 | 23.47
R,-0.25 100.717 | 25.631 | 100.121 | 118.405 | 98.344 1.033 0.862 16.94 | 16.55 | 33.50
R,-0.25 100.106 | 25.154 | 100.467 | 119.503 | 100.108 1.036 0.959 16.23 | 7.43 | 23.66
R,-0.25 100.604 | 25.217 | 100.575 | 118.010 | 98.951 1.026 0.920 16.15 | 10.33 | 26.48
R-0.5 100.247 | 50.127 | 100.441 | 140.254 | 115.191] 1.008 0.899 17.87 | 10.81 | 28.68
R,-0.5 100.149 | 250.212 | 100.611 | 142.805 | 111,916 | 1.015 | 0.892 | 21.63 | 12.12 | 33.75
R,-0.5 101.354 | 50.028 | 100.840 | 145.222 | 112.489 1.017 0.838 22.54 | 17.60 | 40.14
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20 mesh 8 mesh Tidavina
3 UGERRAGERE 5 naed1a09 . Maa91804
. IGH 2 GE 2 GH P

#10U19 . ANIEANVFY 5 ANITANUFY ) ALY

inaoY InADY nfaoy

9 g oF

(MJ/kg) (MJ/kg) (M/kg) (MJ/kg) (MJ/kg) (MJ/kg)
Cs, 19.481 22.679 20.668 22.439 18.045 21.671
Cs, 20.197 22.653 20.965 23.354 17.837 22.085
Cs, 23.043 22.319 20.524 22.301 19.315 21.531
P§,-0.1 21.227 22.749 22.166 22.506 18.037 21.624
PS,-0.1 21.440 2312 22.033 22.481 19.577 21.879
PS,-0.1 21.643 22.923 22.462 22.650 17.941 21.523
PS,-0.25 20.664 23.105 21.794 22.533 19.916 22.237
PS,-0.25 20.883 23.125 22.387 23.023 17.000 22,118
P5,-0.25 20.858 23.164 22:597 23.644 17.280 23.208
PS,-0.5 21,199 22.981 23.960 23.406 20.094 22,126
PS,-0.5 21.656 23.295 20.657 23.197 24,091 22.304
PS,-0.5 20.421 23.164 21.907 22.605 22,034 23.824
R,-0.1 24.052 22.942 22.581 25.388 23.025 21.874
R,-0.1 24.122 25.821 23.095 25.047 24.108 23.922
R,-0.1 24.268 24,180 22=572 25.034 24.696 24.352
R,-0.25 24.611 25.104 22.963 24.326 24.416 21.921
R,-0.25 7 ;2;1.216 24.077 22.990 22.077 24.298 27.931
R;-0.25 25.968 25.119 22.305 24.716 24.977 22.785
R,-0.5 24.393 25.460 22.583 26.279 24.667 28.928
R,-0.5 24373 25.279 21.563 25.136 24.058 24.517
R,-0.5 24.613 25.440 23.521 24.512 33.780 25.547
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Fd
1: mmwmmmcﬁ (Chemical Identification)

Y¥ounil IUPAC -
Forndina 1 Ethyl acetate
4. w Ethyl acetic ester; Acetoxyethane; Acetic ether; Vinegar
FOWDIDU
naphtha; Acetidin; Acetic ester
7973 luana C,H,0,
[]
CEAGERLERY )J\
o/\\
W e CAS NO 141 -78 -6
Yo RTECS AH 5425000
¥ @ EUEINECS/ELINCS 205500 -4

2. m3ldse el (Uses)

Slaviuasesdions, Wlumsnawuen, 19duasazan

1 S| =
3 ﬂTiJ'lﬁlﬁj'lHLLﬁgﬂTlﬂJLﬂHWH

LD, (Wn./NAN.) 5620 (1)
LG, lum) 200 / M1y
PEL-TWA (ppm) 2000
TLV-TWA (ppm) 400
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4, gULANIININTNLAZIAL (Physical and chemical properties)

AU YDILHA?
G Ta

nau viou

w. Tuana (g/mol) 88.11
JA1AeA(‘C) 77.2
yanaeuvaailenudc) -83
AN INZ (=) 0.9018
ﬂ’ﬂl!‘r‘iﬁﬂ(mPa.sec) 0.44
auau louu.dsen) 75
anwannsalumsazaiothii(@100 mL) 7.9 20°C
anuilunsa-Aa(pH) 7.4
urlpmosudasmiae 1 ppm 3.60mg/m’

5. BUATIEADTYNINOUINY (Health effect)

S A o
witounswdmelud i lesvmennaududugen iz ldie

auraniamgle
ATHEiUINUAR
s L7 =Y [ ] Y a .7 = ar = d'.u; ar
e\ ¥ mmwwaﬂwavuwﬂmﬂﬂmﬁaﬂmwaamwmmnmwﬁwﬁ
uazAamMsviaesu vy eaHIN 10U 19 uLIE g
ﬁuwggﬂﬁuyﬁ‘ﬂﬂ A a oy 0o q Y A Y = a | a
msnaufu llazvih ldaau ldodeuiafsugirweurunad
FUNTYNA

Y

msduAagnanhlfinaoimsszmoifes

1 =]
A1TNDNSLII AN

ARnA,Bu

]
=

Jidluasnne I ifaue B imusivaziden IARC NTP, OSHA

Ed
-siinaiatsaeedIvianagsyuuviele

6. ANUAIAWMALNTAAUNATO (Stability and Reaction)

£
- ANUAAININAT: AsHTAuEDYS

@ a a o & ra 4
= ’Oum’]ﬂmﬂﬂ’]iLﬂﬂW‘E]ﬁLﬂJE]‘illiL“]i“im ; %gull“ﬂﬂguu
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a = o
IWLLWﬁL%UNLWiﬂU?Wﬂﬂqmﬂ

-Ugfsunguusenunsanan lsaa Tiin
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a a A a o o daa |ana
- 1sfinndnides : nsamseend ladarssan lainiugaseguusslumsn

7. MsinaARNLAaYN15521TA (Fire and Explosion)

a1 (o) 444
yagnda Il ldies (o) 460
A1 LEL (%) 2.20

v A w

ad Y @ a A A a A o o
= Qﬁﬂﬁﬂ‘l]uh‘!: ANTALNNINIH WIS LU DINADAANY AD Llﬂﬁﬂﬂﬂﬂﬂiwyﬂ’]ﬁﬂﬂuqﬂ-

'3 = 9
200 lyanaaiing

[
LY =

cly%’cs o A v od A o lrl v
= ‘D"Ll'mﬂl‘ﬂ‘uF’J?’JEJLJJ'B‘HﬁﬂLEJUﬂ'IEHH$1J35‘Q‘VlﬁﬂJNﬁQﬂEWﬁ wuy
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o1m7 UszmyIWorvzinaiiu 1dilgaumngildindndszmeTvian liidavuesmiogavgill

q a

a 4 =r=T11
yo91lszmo Igungdlsyniedezanauiionsnm lossmuiaiunazinm

a A

-Uszmoliloeszifangungiguawizdudes fiRaunivldgayannadiene
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i Tedriufiiulavsomsdgiinaunie

8. MU van LR uAnAeUEw/ALEA (Storage and Handling)

A lumaushtlaadin
g v == a o 1
-y lunigungiidu ums
d el o
v 1 lunTmsszuneeine
=] 1 P e a =
pul¥vnnurdsuiiadsenel uazaseendlad

o

cj. = T o Y a 9/ 3/ 1 ) [
- msimdeaylunruzernszihldinadunsiuld asldedeseinseds

v
=

- Yoyamsvuda DOT ¥oN19MTYUAINNINL U : Ethyl acetate

- vy DOT ID UN: 1173

9.M3MIANTHT2 1WA (Leak and spoil)
o d'l a LY o 9 = &
- Fmadlenaguifmgmsaiisana maneuldnsaivnialva
dyrd w8 i
- AU luingdoanivuaoonINWun

- aawldgunsaillestulimngauiisey 1iludydswse ldida / msflesiusuase
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10. M3UguneIUIa (First Aid)

wwlodn 1

Frolud M indoudeddeeen ldAnTormausqnadie L

vl Ifmerleadionivladinlesndion

1 @ a 4 ¥ o o £ {
Sidhedatiaaldfinivazassdquihiderdoniuilaodmiinma

Aunsondud 1yl mmwmfﬁ”lé’ﬂ’wﬂmﬁﬁﬁm"hﬂﬁ’?}q’lﬂm’ﬁﬂmaam%aﬁwﬁmsamﬁ‘au
uazawazeianewlddnade

FuRagnHINIIG T#geendaerhinzaylsunnna otiatios 15 uid

Turagne Tandren laolii Tnaruediatou 15 117

11. HANIYNUAB AR B (Environmental impacts)

A & o t:%.’n:l [~ - 1 J = [
-Lwﬁ)’i’aulﬂamgm ! ﬁ’]'iuMﬂ?TNEﬂUW‘HmﬂﬂﬁTLLﬁgklwaﬂﬂﬁﬂu@’]mﬂﬂﬂ’]5W'ﬂ'llﬂﬂ

=) g 4 =)
o ter 1 lovosmsnsida 1

¥
g ﬁ']'iufT'lll’]ﬁﬂLﬂﬂﬂ"l'iﬁﬁ’lﬂﬁ’)‘l’ﬂﬁ‘ﬂ?ﬂﬂfﬂﬁa

gi, " 1 0w g g ~ ar L}
- ﬁ']‘i“l-!i]ﬁulllﬂ\'iNﬂﬂﬂiS‘U‘UUWUﬂ‘H'l“v'NT‘i'lﬂﬂJﬂ']ﬁi‘]?LLﬁﬁlﬂﬂ’]‘iﬁ"!i@ﬁﬂﬂu’m'lzﬁll

12. MIHUIaEIAITIZH (Sampling and Analytical)

NMAM NO.: 1457

as =) 1 8w '
AFNTNUNIDYN . UADANUAIDYN

a1z : udalasunlans v

¥ A = o i 9/
VOYADUA : - M5 UAI9819 19 coconut shell charcoal, 100 ml/50 mg

(Y ) v a Y " "
= ﬂﬂﬁ_lﬂ-lﬁvlﬁaﬁ']ﬂﬁ']ﬂﬂuﬂ')ﬁ)ﬂ’m 0.01 — 0.2 L/minute

- Smesfudiee19d1ga - gega 0.1 L— 10 L
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Y
13. muﬂaumsﬂgummgﬂmu (Emergency Response)

wve

= a 3y a Y a g/ o @ =
-nsfigniduTsalduinmaszuuInuinsveyanisssiugUANtIINTITANNIN

[ a " { [
TnInnS oaeaIu AVERS Ivaneay Tnsawet 1650

- dpansnsuswazdeaiuanTUsadade noddanIanssuAILLaENINUDUTY

ﬂiiJ"ﬂ'J‘]JﬂiJﬂJﬁﬁB Tns 02298 2447,0 2298 2457
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wndaiin
RCRIGH Shenfu Zonguldak Shangwan
Uszmneing Uszmetgsn UszmmuoeInidy
Moisture (wt. %) 3.96 3.00 10.47
Ash (wt. %) 7.47 13.10 8.60
Volatile matter (wt. %) 27.53 28.80 27.89
Fixed carbon (wt. %) 54.22 55,10 53.04
Calorific value (MI/kg) 24.22 28.11 25.76
Sulfur (wt. %) 0.47 0.42 0.44






