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Abstract — Drying characteristic of high moisture coal using a 5 kg/hr bench scale flash dryer was investigated. Mois-
ture content and heating value of raw coal as received basis were 29.74 wt% and 4,270 kcal/kg, respectively. Gas inlet
temperature and gas inlet flow rate were 400~600 °C and 10~20 m/sec, respectively. The raw coal was ground and clas-
sified to the particle size range of 100~2,000 um. The moisture removal rate of raw coal was dramatically increased with
increasing gas inlet temperature and decreasing gas inlet flow rate. The heating value of dried coal was increased to
5,100~5,900 kcal/kg. To examine the chemical change on the surface of high moisture coal during flash drying process, FT-
IR spectral analysis was carried out. As a result, major changes in hydroxyl, carboxyl and carbonyl peak was confirmed.
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2. Al g o] ZR e #7o] Hrl.
7k YRS AR ARle] FEE Iy dwe] S5k o
B Ao ARE-3E A e Ul g 1ol A=$F Meng Tai A18h A L3101, L5 W= 400~600 °CE 31Tl A8 Toeh=
S3gict. AHE ARk T, e 2 By BNEYE 7 B4 1020 misec?| = S AT
Table 10 YERNQIT, G282 29.74 wt%, 312 10.51 wt% A5 e B AES S8l LHe] AT E AEE
ojm, AFAFFE 2142 wikolth. LTS TN EI|FOE H]= {0} Azl et 144171 9= 100-300 pm, 300~500 pm,
4,270 keal/kg®]al, 7AZEr 71202 5,730 keal/kgo|t. 500~1,000 pm, 1,000~2,000 pm, 100~2,000 pum H$ 507 ¢S
T4t Ak Axs] $lst AP E Fig 13 bench 115.9] 43Tt 100~2,000 pm= A S 749 AZERS 4DAE E
717 TE AXEIGIE AR = 127t IS 9IS LPG sto] 7t QAR R 2 Y 55 SAsRI R
U, A5 AR 35 9Y, g ARke] 137t o] FolAlE 74 S gl RS A9 I onke S5 AAlER
o 71AS 2AE Fesb] F AllEE, ARHRAR] To=E T8 5742 Karl Fischer 217498 ©]8-3F 841 KF Titrando
TAE] ok 2 #] AL 40 mm, =°]& 5,000 mm, A2 (MetrohmA}, 2912), ek 2792 Bomb Calorimeter(Parr Model
22 5 kg/hr TFEOITH 6400EF, 1|=7), T84S TGA 701 Thermogravimeter(LECO Co.,
AL LPG HYE o] &8l 1271 A~E A7, 2483 &% "=, Y422 TruPsec Elemental Analyzer(LECO Co., V=),
of Egetd 14l Meks 3 gt I Aeke AT 3} 248 §C-432DR Sulfur Analyzer(LECO Co., 7|52 AR&3}
Bl o]FE WA HxT} o] Fo|AH, Mo|EEelA] EF o] B} At
Table 1. Analyses of coal sample
Coal Name Meng Tai 3.8 A EE
Proximate analysis (Wt%) ~
Moisture 2074 Table 2= 71Z% AHe] 728 A5 HEbd oot fixk=a
Volatile matter 27.83 71 100~2,000 um M2 S1¢l=), A3 F5 & A ks 4
Ash 10.51 AR Hste] FelEs S AA izt el o
Flixed carbon 31.92 o RS Frdeel wEh 6.99~6.22 wi%E T xfo] 7} 9l
Ultimate analysis (wt%) ok ey 4R Est iR R 5 A £
Carbon 62.73 T 9 Qxpg ol wh} FESleko] HA 4.92 wi%elld HI 9.44
;‘iytf;jg’fzn ;‘; wi%z }o] S tiehpict.
Sulfur 028 Table 3> ZAZER] T4, A4, B 24 A7E U
Oxygen 2142 ERdl Zoltt, ZAZgRe] Gt 7 wi% O|5IE Fhasgion, 3
Heating value analysis (kcal/kg) R, B B Rk AtiH o R AR Meke] nlaste] T7F
As received base 4,270 SIATH A EHE B Abhgso] o s Ao® U
Dry base 5,730 ERtt}. o= Aeke] S st Q& slo| TS, TtE R

(e}
7] 9 k] Sl Aash] wliEel oz dutEsd|, S A
W& FT-IR ¥4 A7E B4 gl 4= ISl
””” 1.0.Fan . Table fl*t— -’T—E_tol Sl A e A
Aero] 3R Slako] 52,39 wi%sld),
Bag fiter 43 wt%=Z °F 10 wt% J5 AAast Ao 2 ettt
Cyclons Aol EohE]o] 9l Futo] w7kl HEsHHA
7} Hof Ahshe Row s
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Riser Tube HAF1 Q) 7] 98 Ak Hek QXS F7|HEE 4|2
wato] Adg AAEE Flo|t} 7FA HL %= 400 °C, 7HA
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Table 2. Moisture content of dried coal

Gas inlet temperature (°C)

Particle size (um) 400 500 600

100~2000 6.99 6.64 6.22

100~300 6.57 5.74 4.92

300~500 7.02 6.19 5.24

F.OFan LPG Burner 500~1000 8.21 6.77 5.61
1000 over 9.44 8.11 7.53

Fig. 1. Experiment equipment.
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Table 3. Analysis of dried coal
Ttem Ultimate analysis(wt%) Proximate analysis(wt%) Heating Value
Sample Moisture ~ Volatile matter ~ Ash Fixed Carbon ~ Carbon  Hydrogen Nitrogen Oxygen Sulfur (kcal/kg)
Raw coal 29.74 27.83 10.51 31.92 62.73 4.11 0.95 2142 0.28 4,269
Inletgas 400 661 38.1 14.16 41.13 61.05 4.05 1.08 1956 0.10 5,537
temperature 500 6.54 38.19 15.17 40.1 60.05 4.03 1.08 19.56 0.11 5,586
‘0 600 6.1 38.74 14.64 40.52 61.45 422 1.10 18.5 0.09 5,636
*Measuring basis: As received
Table 4. Ultimate analyses at water free basis Zh o] FoA]7] wiitell gt AlAEe] FA YR
Volatile matter(wt%)  Ash(wt%) Fixed Carbon(wt%) A% 1,000 pm ©]3ke] JRFAL7] M 2lelX = 5,860~5,872
Raw coal 5239 8.41 39.2 keal/kg® F-AFSHAl UERSAITE, 1,000 pm ©128-2] JAF=17] o]
400 °C 43.82 13.41 2.77 A= 5,130 keal/kg® T7BIITE AJERS] Mroleke @)x}=17] KTk
S00°C 28 1436 1281 FEE wet A, YA ALEE FRA S 4
we ek Sal 2 oF7] whel W ashs A0 ek
Fig. 332> Y259} A7 320] whe F7A71 & U ds
100 6000 A= BejF gleh 48 e 471 100~2,000 pme]w 71
er 1% 25 4R EiFele] SRER W e S Aotk &
o O 1900 o QAR KRS SRAASS M) Sk gl
3 of 15700 5 fIR5 400°C 2 A 7R 717 1,000 pm o)
g eof {5600 = 100300 pm 7h2Fel wek S AAEE 683%lA 77.9%2
g 75| 15500 § Z7PIR L, U257 500 °CY 739 AR AAF=717F 1,000 pm
g 70| {5400 2 OJHE] 100~300 pm=z gl whe) FEAAES 72.7%14]
S e 5300 g 80.7%2 S7F8I%ICE. F027F 600 °CY S AxE A=}
6ol _ 15000 1,000 pm ©J2HE] 100~300 pm=E 7AagHel upel $EAA &2
—a&— Moisture removal, % ‘ ‘
55 - --O- Heating value, kcallkg - 5100 74.7%4 83.4%% S7IIICE. frdl 257k SRkl A1k
L I R I I L 5000 711]——/1\—@—0“ U?E]' %g%’g‘ %:7]'—5‘]"_‘:‘ 73%}—% ]%E}LHS?}\—]—I, 5,600 kcal/
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Fig. 2. Moisture removal and heating value at different particle sizes.
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Fig. 3. Moisture removal and heating value to inlet temperature (Gas flow rate : 20 m/sec).
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