HWAHAK KONGHAK Vol. 39, No. 1, February, 2001, pp. 72-76
(Journal of the Korean Institute of Chemical Engineers)

LR =gtRSS HET(0IMe| HEtolo] 7tast S
oY - UM - YAE'

A%

2 Hotgetad @ oA B4 A7 Al

(20004 39 224 FH4e, 20003 124 54 A)

Gasification Characteristics of Waste Tire in an Internally Circulating Fluidized Bed

Seung Yup Lee, Yong Jeon Kim and Sang Done Kim

Dept of Chem. Eng. & Energy Research Center, KAIST, Taejon, Korea
(Received 22 March 2000; accepted 5 December 2000)

ko

JE HE

|2 e =
= (750-900°C), 4%

ik

Zte

HeBA-5%5 W04 FEtolefe] Tk2g)
71 /A ¥](0.94-1.67) A /84 H](0.23-0.473] B3}

OF
<

o 0O
Ha=

eshick. o7 rakel

2 A7 2, e, 29E, B

7&?1:5, cold gas effluency%g sl hEE2 g9 A 712 21.5-39.2% b, 3.8-12.2% CO, 34.8-19.6% GO

12.5-15.3% Ch} 25.0-15.0% GH,, 0.4-0.2% GH,, 1.7-0.1% GHg®l

0

7V 482 0.389-0.490 ritkg tire, 2
of & VERASITH

LD

Z4(vol%, N, free)s: 7HAth oleds 99 44

£ 24.5-21.7 MJ/my B4 HE-8-& 27.2-34.4%, cold gas efficieniey 46.9-51.6%

Abstract — Waste tire was gasified in an Internally Circulating Fluidized Bed(ICFB) with draft tube(orifice type). The effects
of reaction temperature(750-900 °C), steam/carbon ratio(0.94-1.67) and oxygen/carbon ratio(0.23-0.47) atiooQrpaes
yield, calorific value, carbon conversion and cold gas efficiency of the product gas have been determined. The product gas in
the annulus region contains 21.5-39.2% Bi8-12.2% CO, 34.8-19.6% GQ12.5-15.3% Cl} 25.0-15.0% GH,, 0.4-0.2%
C,Hg, 1.7-0.1% GHg(vol%, N, free basis) with a gas yield of 0.389-0.49%ky-tire, calorific value of 24.5-21.7 MJAncar-
bon conversion of 27.2-34.4% and the cold gas efficiency of 46.9-51.6%.
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Fig. 1. Solid circulation in the internally circulating fluidized bed.

S]] da FoA Y Frd ¢ JoEE 22 €8

iRt WR<egR5E v Wike] A 588 Fig. 1o e

B olpoae gelua Wele) =dZE (0.1 m i.dx0.9m high)
71(0.3 m i.dx 2.7 m high¥ *@*47}/\ X
( 50-900°C), AF4/21 €} 1](0.23-0.47),%

71 /ka B(0.94-1.6 :74 Rt A7) 24, Ak e *M
7k HEE, A AehE Bl M= 9Ee skt

B Ao AMed ==E A8 zhe WResisE el A
%‘ﬁEE Fig. 2 vehiirt Wiesi55 U-871e 7k2s 18715
7t

[e)

Ao Helolo] YR ukey)A YR, vAIA TR, B4
é AARR A= o] 3

7}228} Whg-7] ZEH(0.3m i.dx 2.0 m high¥lelle AF2-213-8 Ea)
[12] YA<e8 =71 74 28 419 orifice(0.03 m idE 2h=
ZE #(0.1m i.dx0.9m highg AXE9x2, 2HZE & e+
7] mege] Q7R BEt)E AAste] Adrhaef Thst A7k
S Faslth Ak /e HlE z3437] JsiA FRAE B8 379t
Ak }ﬁ%}-ﬂr(W]M 71234, 4 hole<2.5mm i.d:g 53] =HHZE &

=

fﬂ]

F

o= 1ﬂ9}—/ Z=z7) bﬂ—/\§7 (ﬁﬂ]—‘lak 17 kg/h)ﬂ]/ﬂ ’501{ =
7] conlcalﬁﬂE]M EAFAAS) 71E])S E8iA e FEeR

YEAch 2 ol 2de] Fole AL 2] 93 st & )
?_

HEelolo] FAFE TR e AR AREeon, dEelolo] e}
7%&% screw feedét +AAETH W7 25E HAE YAE X35
7] S8 = ZE #3 ofEus TGl 777}k cyclone® A X5l
cyclones: 533k A4/t ¥71719 collectos: A} A8/d712¢] HH
=2 UM st7] HsiA A 1D, fang B3l 5ro.2 wjEHc). A

A7t AFE 913 sampling pore B7H7] o] ol A8t
2 A @ A= shredderlA] FlE o] HAalo] AAHHE HAEele]olg A}
|3t9100, Hefelo] Al FY #44 W U4 F4XE Table Pﬂ
HeRR It 7k gk e A2 AR[23]004 c%
259} gas-bypassing-ide] 71 = Z
£3) 0.8mxzxol® AU} =HZE

73
A A g
i 1 17
Air 02
Fig. 2. Schematic diagram of the internally circulating fluidized bed
gasifier.
1. Flowmeter 7. Separator 13. Overflow
2. Hopper 8. Draft tube 14. Collector
3. Screw feeder 9. Annulus 15. Dust filter
4. Cyclone 10. Distributor 16. I. D. fan
5. Main bed 11. Air plenum 17. Steam generator
6. Sight glass 12. Condenser 18. Sampling port
Table 1. Proximate and ultimate analysis of waste tire
Proximate analysis wt%, db Ultimate analysis ~ wt%, daf
\olatile matter 70.13 C 88.6
Fixed carbon 26.86 H 8.26
Ash 3.01 e} 1.08
Heating value(cal/g) 8720 N 0.75
S 131

Ash SiQ;: 21.64%, ALO;: 6.55%, FgO;: 5.35%, CaO: 14.00%, MgO: 2.38%,
SQ;: 30.00%, ZnO: 9.96%, JO: 1.55%, NgD: 1.65%
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Table 2. Operating variables and experimental ranges

Variables or conditions Ranges
Tire diameter range(mm) 1.0-2.8
U {m/s) 0.08
Bed temperaturéC) 750-900
O,/C ratio(-) 0.23-0.47
Steam/C ratio(-) 0.94-1.67
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Fig. 3. Effect of reaction temperature on gas compositions of the prod-

uct gas in the annulus region.
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Fig. 4. Effect of reaction temperature on gas compositions of the prod-
uct gas in the draft tube.
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Fig. 5. Effect of reaction temperature on calorific value of the product
gas.
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Fig. 6. Effect of reaction temperature on gas yield, carbon conversion
and cold gas efficiency of the product gas.
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