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The Characteristics of Attrition of Absorbents for
Pre-combustion CO, Capture

HOJUNG RYU', DONGHO LEE, JONGHO MOON, YOUNGCHEOL PARK, SUNGHO JO
Korea Institute of Energy Research, Daejeon, 305-343, Korea

Abstract >> Attrition characteristics of CO, absorbents for pre-combustion CO, capture were investigated to check
attrition loss of those absorbents and to determine solid circulation direction and the better CO, absorbent. The
cumulative attrition losses of two absorbents increased with increasing time. However, attrition loss under a
humidified condition was lower than that under a non-humidified condition case. Between two absorbents, attrition
loss of PKMI1-SU absorbent was higher than that of P4-600 absorbent. The average particle sizes of the attrited
particles were less than 2.5um for two absorbents under a non-humidified condition case, and therefore, we could
conclude that the main mechanism of attrition for two absorbents is not fragmentation but abrasion. Based on
the results from the test for the effect of humidity on the attrition loss, we selected solid circulation direction
from SEWGS reactor to regeneration reactor because the SEWGS reactor contains more water vapor than
regeneration reactor. Attrition loss and make-up rate of two absorbents were compared based on the results from
CO, sorption capacity tests and attrition tests. Required make-up rate of P4-600 absorbent was lower than that
of PKM1-SU absorbent. However, more detail investigation on the optimum regeneration temperature, manu-
facturing cost, solid circulation rate, regeneration rate, and long-term sorption capacity should be considered to
select the best CO, absorbent.

Key words : Pre-combustion CO; capture(14> A CO, 3]4r), SEWGS(3]|45=F A=A 7143}, CO, absorbent(CO,
S A, Attrition(UFR), Sorption capacity(S<5)
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Table 1 Summary of CO, absorbents' characteristics

Absorbent PKM1-SU P4-600
Ky,CO; wt. % 21 25
Preparation method Spray drying Spray drying
Bulk density [kg/m’] 679.7 781.4
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Table 2 Summary of experimental conditions

Experimental apparatus ASTM D5757-95
CO, absorbent PKM1-SU and P4-600
Initial loading [g] 50
Pressure [bar] 1
Inlet gas [Nl/min] Nz 10
Sampling time [hr] 1, 5, 10
Humidity humidified / not humidified
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Table 3 Calculation results of attrition loss for two absorbents

PKMI-SU | P4-600

CO;, flow rate [kg-COy/hr] 1 1

CO; sorption capacity (5th cycle)7)

0.0669 0.0451

[kg-CO/kg-absorbent]

Required regenerated CO, absorbent

(absorbent circulation rate) 14.95 22.17

[kg-absorbent/hr]

Attrition rate (5~10hr, not humidified)

[%4/hr] 2.33

Attrition loss [kg/hr] 0.35
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