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Abstract

Granular activated carbon that had been used in fuchsine dye-solution was regenerated 'by heating in a 1Im
vertical quartz tube furnace at 400—800°C using a mixture of carbon dioxide, steam and nitrogen as activating
gases, whose composition was nearly equal to that of commercial oil-fired flue gas. By measuring the fuchsine-~
adsorption capacity, the iodine number and the physical properties of the active carbon regenerated, the optimal
regenerating conditions were determined to give the reaction temperature of 650°C, the activating time of 20
min and the feed gas flow rate of 0. 67m® STP/kg-carbon. Under these conditions, carbon loss during the rege-
nerating operation could be reduced below 2 9% and thus the results here may be applied to the design of a
large-scale unit. It is also suggested that oil combustion gas may be used as an activating agent for the regene-

ration of the granular active carbon.
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Fig. 2. Schematic flow sheet for regeneration of activated carbon.
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Table 1. Experimental conditions.
Act. temp. Act. time Total feed Input !
; rate of act. Gas ratio Feed carbon
°C min. gas STP/min. | CO,/H,0/N, |
Run 1 800 10 4.0 1:1:6 g Dried once spent
Run 2 800 | 20 ” ” ‘ ”
Run 3 800 30 ! ” ’” ”
Run 4 i 800 40 i ” ” ”
Run 5 400 20 ” ” [ "
Run 6 j 550 " i ” " * ”
Run 7 " 650 ” : ” 1 } ”
Run 8 | 7" ” ’ 2.0 " l ”
Run 9 i ” ” 3.0 ” "
Run 10 [ ” ” ‘ 5.0 ” i ”
Run 11 | ” ” 4.0 N, only I "
Run 12 i ” ” i ” 2:0:6 ‘l ”
Run 13 | ” " | " 0:2:6 ”
Run 14 ” ” , " 1:1:6 t Product of run 7
Run 15 ’ ” | " ; ” ” | Product of run 14
Teble 2. Physical properties of products. (For comparison, those of virgin carbon and of dried spent carbon are
also presented. )
Bulk particle Real Q* wt. loss
product of density density density Porosity I, No.
g/ce g/cc g/ce _ mg/g %
'Vix:gin 0. 461 0. 830 1.66 0. 500 740 4.4 —
g;é‘jg 0.549 0. 883 1.39 0. 365 358 1.3 —
Run 1 0. 490 0.818 1.65 0. 507 711 3.3 1.2
n 2 0.503 0. 800 1.66 0.518 653 4.0 2.9
n 3 0.515 0.792 1.66 0. 523 657 3.5 4.6
n 4 0. 547 0.772 1.67 0.538 640 3.0 12.6
n 5 0.522 0.871 1. 47 0. 408 505 3.2 0.4
” 6 0. 488 0. 858 1.61 0. 467 690 3.7 0.7
n 7 0.475 0. 832 1.65 0. 496 736 4.3 1.5
n 8 0. 502 0. 858 1.43 0.404 605 3.1 1.1
n 9 0.483 0.844 1. 62 0. 479 650 3.7 3.7
7 10 0.472 0. 830 1.65 0. 497 738 4.2 2.2
7 11 0.528 0.871 1.42 0.371 424 2.2 0.3
7o 12 0.510 0. 856 1.59 0. 410 700 3.5 1.2
7 13 0. 488 0. 850 1.60 0. 427 708 3.8 1.4
n 14 0. 490 0. 825 1.65 0. 500 730 4.1 1.7
n 15 0. 492 0. 825 1.65 0.502 728 4.1 1.9

U Q*zhe 650°Col A AAEH HmAolH o FAAA
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Table 3. Optimal feed rate of activating gas(Run 7).
T=650°C 6=20min.

Comp. % | m® STP/hr | 2 STEF/ke
O, 12.5 0.03 0.33
H,0 12.5 0.03 0.33
N, 75.0 0.18 2.00
Total 100. 0 0.24 ! 2. 66
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Table 4. Composition of input and output gases.
7 \ Input Gas Comp. % ’ Mean Output Gas Comp. (Dried) % ’ condensed :
‘ 0. | mo | N | co co | obes, ] waeng
Run 7 } 12.5 1 12.5 | 75.0 14.2 0.2 ‘ 85.6 } 14.1
| Rm1 — — | 1000 — 0.1 %9 —

Run 12 : 25.0 ; - f 75.0 25.0 0.2 74.3 ! —
Run13 | — 250 [ 75.0 05 | oz ‘ 99. 3 : 17.0
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Nomenclatures

d Particie diameter, mm.

Moles of CO, H,, CO,, and

neos Hyes Kooz R0

H,O, respectively

et st MI3 H5E 19754 108

@ mg. Fuchsine adsorbed/g. activated carbon at any
adsorption time,

@* Q value at an adsorption time of 4 hrs., mg/g

@* Q value at equilibrium, mg/g

R Total feed rate of activating gas, 1/min or m®/hr

T Activation temperature, °C

y lodine number, mg. of I, adsorbed/g. active carbon

8 Mole ratio of reduction gas to oxidation gas,
ncotNHy

7o Niz0

§ Activation time, min.
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