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In this review, the adsorption of non-polar and polar molecules on highly graphitized carbon black
(GCB) which has avery homogeneous flat carbon surface is introduced along with the adsorption
isotherms and theisosteric heats. There are two different adsorption mechanisms; (1) molecular
layering adsorption on carbon surface, and (2) molecular clustering on very strong sites such as
functional groups whose affinity is much greater than that of the carbon surface. Since the
difference between the mechanisms give the difference to the uptake of isotherms and the
isosteric heats, each example of gas adsorption is shown and the details of the mechanisms are
explained. For simple gases, e.g. argon, nitrogen, and krypton adsorption proceeds by
molecular layering on the carbon surface. Particularly, in adsorption at temperatures below the
bulk triple point, the stepwise
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Figure 1. Typical TEM image of GCB.

AT, ZDXH72 v TN mELT,
{RIZ Fig. 1 \nT ¥ —RFEREEHTDEK
#7777 A (GCB) %3 FH L7l % DEK
WG 2B DWW 975, GCB OIS
R TERNC RS T,

2. JSOPAADER 7T RE

— RN AR S I KRR A AT
HEEKRKETOEFROWA TTKIZBITHE
FWAE SRR, FoX, 7T ORI 8TKIZ
BTN REERREEATHIENS
W, TOEMBELT, @MEDER, TV
A, BIOVRIRE SR | IRIET L3 2 DRI
GNP HDIRIANTAFRRETHY, £ DL
PHEOFEENLIHFENTHEREND, WIKESR,
WRART N 708 DIFEH) %36 H B 3 kR & 72k
BILEERETDH-OIIE, 7T7A4FAX Y D
FO 70 EHE v R A i D LB DN,
MR EEAT OO 2 TRV AT T A b S BE
PR REDRNWIELHY, 774 AZ Y e
AL TS S RARAE L TOD OIS D F

52



Acc. Mater. Surf. Res.

(0]
o

» o
o o

n
o

Adsorbed amount [pmol/mz]

0 02 04 06 08 1
Relative pressure

Nz at 77K
10! b .

—
o
)
]

101 L

Adsorbed amount [tmol/m 2]

ads.
—o— GCB

102 L L L L L
10¢ 10° 10* 10° 102 107 10°
Relative pressure

Figure 2. The nitrogen adsorption isotherm
on GCB at 77 K in the linear and log-log
plots.
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Figure 3. The isosteric heats of nitrogen and
argon adsorption on GCB.
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Figure 4. The schematic configuration of (a)
adding one molecule just prior the spike, (b)
at the spike and (c) just after the spike.
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Figure 5. The krypton adsorption isotherm on
GCB at 77 K in the linear and log-log plots.
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(a) Graphene lattice

(b) Commensurate-packing lattice

(c) Incommensurate-packing lattice

Figure 7. The schematic images of (a) Graphene lattice showing the 2D unit cell, and (b)
Commensurate (C) and (¢) Incommensurate (IC) packing of adsorbates on a graphite surface.
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Figure 9. The isosteric heats of water

adsorption on GCB in the linear and semi-log
plots.
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