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Abstract

The adsorption and mass transfer characteristics of creatinire on activated carbon were
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investigated. The external mass transfer ccefficient of creatinine K; was found to be propor-
tional to 0. 16th power of superficial velocity in the activated carben packed bel and inversely
proportional to 0.58th power of particle diameter. The experiment showed that creatinine was
effectively removed from blood when activated carbon was usel in a simulated artificial
kidney system.

With the correlation on Ky the amounts of activated carbon required to lower blood creat-
inine to a given level comparable to that without the adsorbent were obtained for dialysate
volumes and for superficial velocities in the packed bed through the computer simulation
using two compartment body model. The result showed that the volume of dialysate could be
reduced substantially by use of activated carbon and the adsorbent capacity, particle diameter
of activated carbon and superficial velocity in the packed bel were important pirameters.
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Fig. 1. Determination of external mass transfer
coeff,
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Fig. 3. Schematic diagram of experimental ap-
paratus
1. simulated blood bath
2. dialysate bath
3. pump
4, packed bed
5. simulated artificial kidney
6. membrane
7. agitator
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Nomenclature

ar . external surface area/volume of activated
carbon, (cm?/cm?)

Br : mass transfer coefficient between intrac-
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Ci

Co:
Cs:

dp:
: production rate of creatinine in the body,

Kr:
: cone, of total activated carbon

msS

9]

A

Va
Vi

Wa
Pr -

IS

: adsorption equilibrium constant,

: flow through in

.

2

ellular and extracellular fluids, (//min)

: conc. of creatinine, (g//, mg/!)
Ca:
Ce:

(mg/7)

cone. of creatinine in extracellular fluid,

(mg/D)

conc. of creatinine in dialysate,

: conc. of creatinine in intracellular fluid,

(mg/D)
initial conc. of creatinine, (g//)
conc. of creatinine in activated carbon,

(g/1, mg/l)

. diffusive clearance’(=permeability X mass

transfer area), (//min)
diameter of activated carbon, (cm)

(mg/min)

(/g ca-
rbon)

external mass transfer coeff., (cm/min)
in total
dialysate, (g carbon//)

the activatel carbon
packed bel, (m//min)

: amount of creatinine adsorbed to activated

carbon, (g creatinine/gr carbon)

: time, (min)

: convective clearance, (//min)

: volume of dialysate, (/)

: volume of extracellular fluid, (/)
Vi:

volume of intracellular fluid, (7)
: weight of activated carbon, (gr)
density of activated carbon, (gr/cm?)
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