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Tab.1 Composition of calcium carbide

furnace off-gas

% N, CH, 0, CO, cO H,

RSB/ %  4.30  0.20  0.50 10.00 84.00 1.00

®2 AKOW

Tab.2 Composition of limestone

W4y CaCO, MgCO, MgO ALO; Fe,0, CaO  SiO,

B /rE/% 95.00 2.80 0.18 0.40 0.34 1.20 0.08
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Tab.3 Input parameters of mass flows
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Tab.4 Results of material calculation of METSIM software

4y CaCo;, MgCO, MgO Al O, Fe,0, Ca0 Sio,
SN 5T 5 % 95.00 2.80 0.18 0.40 0.34 1.20 0.08
SN 5 B 5 % 0.00 0.00 2.68 0.70 0. 60 95. 88 0.14
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Fig.3 Results of METSIM software calculation
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Tab.5 Results of energy calculation
HiA ity
Ll EL g2
HE JL YL
AR I BHIR I R
En, En, En;, En, Ens
fiEf/ (keal-h ')
1541972 10216 188 309 807 3750003 1333212

AN R R B = R B IR E T 1300 °C,
Qb FF T KA B I AR I B DX, S A1 K A1)
SR ERAL TS B AR s MRRRL A i SR 4R
B ORI, 29 1 100 °C , BRBE = R
RS BRI R A R Ul S ] ) A% PR R S T 4
3.3 BAITLE o

R T B SRA KA PR R 25 B AR 1
LA, ERIRHEA KA W) 2 FR R AR T3 a0
6 FiR FET Z 0 LS BSOS R g
ZEA AR METSIM #5451 15 H AR
75 A R IEFE AR PTARFE SRR AL B
LAt B AR

K6 RBUNAXT L

Tab.6 The comparison of fuel costs

R Hiffr/ THAEH/ ax/

Fhk (JG-Nm~3) (m-th) (JE-t™h)
AR 0.2 1367.39 273. 48
HARA 0.6 397.81 238. 69
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Tab.7 Results of flue gas calculation

% N, 0, Co, H,0
[ 35 %
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Comparative analysis of calcium-carbide tail gas and blast furnace gas as
fuel of annular shaft kilns with opposite burners ( OBASKSs)
TAN Si-zhe, RONG Wen-jie , LI Bao-kuan
(School of Metallurgy, Northeastern University, Shenyang 110819, China)

Abstract; Fuel consumption is an important factor affecting energy conservation and emission reduction of
OBASKs. To promote the energy efficiency of OBASK and reduce carbon emission, targeting at the fuel type, this
paper replaced the original blast furnace gas with calcium carbide gas of higher calorific value and analyzed the
numerical differences in the energy efficiency of OBASK, fuel cost, and CO, emission based on METSIM. The
results indicate that when the calcium carbide gas is adopted to replace blast furnace gas, there is an increase of
4.77% in energy efficiency of OBASK, a sharp decrease (only 30% of the original) in fuel consumption, and a
decrease of 325.01 kg in CO, emission for per ton of lime production. Therefore, calcium carbide gas is
recommended as the fuel of OBASKs to boost economic interest and environmental benefits in addition to realizing
effective utilization of industrial by-products.

Key words: fuel; annular shaft kilns with opposite burners ( OBASKs ) ; energy conservation and emission

reduction; blast furnace gas; calcium carbide gas; METSIM
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