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This theory was originally developed for paint films but works quite well in
many circumstances for paper. It is not, however, terribly good for dyed
papers (or very dark, unbleached papers) when light absorption reaches a
high level. A limiting assumption is that the particles making up the layer
must be much smaller than the total thickness. Both absorbing and
scattering media must be uniformly distributed through the sheet. Ideally,
Illumination should be with diffuse monochromatic light and observation
should be of the diffuse reflectance of the paper. The theory works best for
optically thick materials where > 50 % of light is reflected and < 20 % is
transmitted.
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4.4 Kubelka-MunkF it

o BRE: BT CFR S HOIRCR KA BUR SR 2SS AL
LU EICID

Air 1
ﬁ LD
N

Paper, Reflectance R

| —dip = ~(S+K)ipdx +i Sdz
. I L dip = —(5+Kipdx +i Sdx
T Tie |

Backing, Reflectance R'



Kubelka-Munk 2

4.4 Kubelka-MunkF it

v (1I-R 2R =KI/S, NT

PRIFET G —2 RKI/S Hials.

o R7EFE a5 TCPR S i SO R A

 a=F(R)es,

A

AsBE KA

KUY

pirlla5FR)IEEL,  HE

15 H 28

— FCRE A il JBL R R
584 AFDCEIAT o IXINARH) SRR ATAER . RI(L-
R)?%/2R= a/s,

I (1-R)212RE HiF(R) .

A
T

il

ﬂu%&%ﬁ

7



4.4 Kubelka-Munk® £

o WalkrE:  (F(R)ehv)2Z-hv £k 8430 H 2 21| Kubelka-
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In the diffuse reflectance experiments, UV —vis reflectance
data cannot be used directly to measure absorption coefficients
(o) because of scattering contributions to the reflectance spectra.
Scattering coefficients, however, depend weakly on energy and
F(R.) can be assumed to be proportional to the absorption
coefficient within the narrow range of energy containing the
absorption edge features. Then, a plot of (F(R..)ehv)1 vs hv
can be used to determine the absorption edge energy. An
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4 CM-n-TiO; (Flame) Figure 2The UV-visible spectra of CM-n-TiO,(flame-
made) and reference n-TiO,(electric tube furnace— or
oven-made). The flame-made sample shows threshold
wavelengths of 535 nm (band gap of 2.32 eV) and 440
nm (band gap of 2.82 eV); the electric tube furnace—
or oven-made sample shows a threshold wavelength
of 414 nm (band gap of 3.0 eV).
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