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1. MNNATNAKaUUaN - Department of - Chemical - Technology, Faculty of
Science, Chulalongkorn University. Bangkok, Moisture 5-7 % , Volatile Matter 15-
20 % , Fixed Carbon 70-80 %, Ash 5 % (max on-dry basis) Sulfur 0.2 % (max on dry

basis)
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1. Proximate analysis TALANIIVNILBNIIANNTY LT A1772ME LAY
ANFLAUANAR
2. Ultimate analysis t@uannsundzunns ansueu lalasiaw luinsian aandian
NNZTULAZLON
3. AMTIZIMIAIAINGEL (Calorific value)
n13AszvinMaNTRTINGa AT HAENAAELAINNIRTFIN 11 ASTM  (American
. . 5 i1 = o A a ad ' \
Society for Testing and Material) §1#13311 ASTM u%umiﬂiuﬂg\im@meﬁmﬂﬂm a}d
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Proximate analysis senaulddag nsvUFN1mimNNTL L8 @1978LUe LAY
ANFLIBUANAY TAHIENARDLATNNINTIIN Aall

ANHTU (ASTM D 3173) ASTM D3173-00 Standard Test Method for Moisture in

The Analysis Sample of Coal and Coke.



i (ASTM D 3174) ASTM D 3174 Standard Test Method for Ash in the Analysis
Sample of Coal and Coke from Coal.

mﬁumﬁié’ (ASTM D 3175) ASTM D3175 Standard Test Method for Volatile
Matter in the Analysis Sample of Coal and Coke.

ANSLAUAIF (ASTM D 3172) ASTM D3172 Standard Practice for Proximate
Analysis of Coal and Coke

Ultimate analysis  tJunismid3un anfueu lalasiauw nanzdu lulnsiau
pandiauuazidn Tnefiiuiuaeseandiausiuanildain n1stidn arduen lalnsiay
Auziu lulnsiau uazidnauean

Afual lalagiau uwaglulnsiau (ASTM D 5373) ASTM D5373 Standard Test
Methods for Instrumental Determination of Carbon, Hydrogen, and Nitrogen in
Laboratory Samples of Coal, ASTM D3179 Standard Test Methods for Nitrogen in the

Analysis Sample of Coal and Coke

NIHNZOU (ASTM D 3177) ASTM D 3177 Standard Test Methods for Total Sulfur in

the Analysis Sample of Coal and Coke

ANAINFRULLLUNTEA (gross) (ASTM D 5865) ASTM D 3176 Standard Practice
for Ultimate Analysis of Coal and Coke , ASTM D5865 - 07a Standard Test Method for

Gross Calorific Value of Coal and Coke
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Proximate analysis Typnadsia Tdenanna I&nsetiunised Tinsetiu Thugyanssn
Moisture,% 56 6.4 6.4 5 5.9
Ash, % 0.98 2.4 0.65 1.6 1
Volatile Matter,% 78.7 73.3 76.4 76.8 75.4
Fixed Carbon, % 14.7 17.9 16.6 16.6 17.7
Ultimate analysis Typnadsia Tdenanng I&nsetiunised Tinsetiu Thugyanssn
Carbon, % 511 49.8 51.5 50.5 51.9
Hydrogen, % 6.6 6.3 7.1 6.5 6.5
Nitrogen, % 0.17 0.17 0.34 0.37 0.24
Sulfur, % 0.03 0.02 0.02 0.03 0.02
Oxygen, % 41.1 41.3 40.4 41 40.3
Other characteristics Tfypnadsia Idferewaa IdingzDunised Idnsztn Twuganssn
Bulk Density, kg/m’ NA NA NA NA NA
Gross Calorific Value,
callg 4363 4198 4443 4334 4459
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1. Tdunssunlued (Combustion Zone)

Trunnsuunlud visalausandindu (Oxidation zone) a1n1AWzafingaanFiauazgn
derulpenislvragadnaunlutBnui wazlmiianisdusndiuimeinaszaiianisen

¥ o Y a 23 ¥ & 9‘0’ [ dl dl
I1‘1)134 Vl’ﬂﬂLﬂﬁﬂ’Wﬂ’]ﬁ“]J@‘Lﬂﬁﬂﬂﬂiﬁ@LL@gu’]ﬂx‘i@Nﬂ’]?V} 1 ULAZANNIIN 2

2CO+0, - 2CO, (1)
2H,+0, —2H,0 (2)

Tnenljisen (2.1) waz (2.2) udfisaaaisanufeu taaponuieuninaauly

1
o o

Trutlargnin Il ludfnseuuugaaisfen Inlawdandu waslauntsnduaaissialyl

o

g lulauniann ludiiazegszndne 1100-1500°C TuegiudnanIInaaingmanag

U
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2. TgusANTY (Reduction Zone) UsaldunATNLALGY (Gasification Zone)
fnganfuaulaeanlafiazianlsainiaumntud  fagluanouglaizsnduvsalau

¥ v 1
whagniadi detindfisenvdanulautandulfisen wwudAseinnacinien (Reduction

¥ ¥ H
reaction) UM IIULAzagsz1913 500-900 °C Taunswnludtazilasy unsdauesfing
M lnd s (ensuanlaeanlasuarin) Mdutianauisatu ludls e Ans

arsuaulaeenlasuaslediniinauluaciunisueunnnasgnindey azlifiraaifueunen

yan ks wazinalalasian f9annig (3) aunis (7)

C+CO, —»2CO (3)
C+H,0>CO+H, (4)
C+2H,0 —»CO, +2H, (5)
CO+H,0—CO, +H, (6)
C+2H, »CH, (7)

Unfzen (3) (381191 boudouard reaction uazilinsen (4) l78N91 water gas

[
=2 a

reaction \{uljiFeuuugaAnien iNnaunguuni 900°C uarfinailiann 2 Uisenil

q a

Wufanaiunromn e sadluesmlsznaumdnlutnauaunleannmiuaning (Producer

£
g o

Gas) finauanufinefingasuaunenuanlas (CO) @lunannisudonasili nanigawing

Az g
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3. Tdun1snauaans ( Pyrolysis Zone)

TulauiiazlgfuauFauann bz andi INaNazaaud1? aunas liiaainas Nl
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