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Abstract: As for quality evaluation of paper records, it is very important to measure acidity and moisture in
paper. In the case important paper records, it should be measured directly in field. But ISO standard analytical
method would be limited to measure directly in field for quality evaluation of paper records until now. Therefore
it could be to use mobile small NIR spectrometer for being analyzed by direct and non-invasive method in
field. The wavelength range of small spectrometer has from 900 to 1700 nm, and the surface of paper could
be measured by diffused reflected optical fiber probe. Thus, the acidity and moisture could be analyzed on
the paper record with from 1970 to 2003. As the result, it could be confirmed to have each more than 0.9
as the correlation of acidity and moisture. Thus, it will be possible to develope the evaluation system of paper
record with mobile small NIR spectrometer and optical fiber by the result.
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Fig. 1. Schematic diagram of mobile small NIR spectrometer
with optic fiber probe.
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Fig. 2. Full raw spectra of NIR spectrometer.
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Fig. 3. Full spectra of NIR spectrometer by baseline correction.
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Fig. 4. Full spectra of NIR spectrometer by Ist derivative.

ol e o] 3 thel& O-H 13} wj3thelolth

28] 3 1500 nme}F 1600 nm 3+ t) -2 cellulose 2]

O-H 12} w24 g2l =3Urt 283 1200 nm

g g He o g Yol BFeia f o)

A EY B3 E|x) olsl7] wjiel| C-H 23} wj-ST)°
2 gkl & 4 9T

. B0[e| {LHMEof CHek M2 24

ZO] 7229 Ae Hrl oA AMNEE
7] 915ted pH =782 pH 4, 9914 BA 3 & Fol
Al 9ol &%e] %?r‘?"ﬂ G2 & 2 Edol &
AEEE 3 E7F A 3 &, pH z7<47](Or10n 3-star,
USA)E Sl oln S =7 51355
9.617H4] A& 7H 60l Bt Fo] 715Eo] ol
A LHE skslen, o A3e Fig S(@elA 2
€ vkl 2tk o] A= 900 nm*F-E 1700 nm A
4-& A9 gk £ baseline correction® = WA 3F3
o AE Y R EE FE A4 Ay 39 24
(PLSR, Regression of partial least square)2 AF-&3}93
©w, PCs(Principle components)S A4 3le HHOoZ
cross-validation AF&-3}I T}, ojw] A}&-3 AZEY)
o]+ Unscrambler (CAMO, USA)E AM&3at. 1
A3 A AFR)E 09102 AFPAo] £ Zoz
212, SEC (standard error of calibration) 0.61 2
SRl HAck 223 AA 667 FolA 3 ME FAA
g ellA A&l (Outlier) 3FATE. o] H & &A1 st A
A 7 ol gk 715X (Loading value)= Fig.
5(bye] AFEM YERSITE A s FE O-H 949
ol @EFE FA =t o] 7HeAlA 7T & 7t
SAIE 1400 nm 2 ol A &1 HUAA R, Fol
NA = A== R-OHSE O-H 1A+ S oiellA] 43k

S F= Aoz 39 H999M, 900 nm NGANAM=
AAAA ] & FIFE F= Ao F eyt o] bt

Analytical Science & Technology



The study for analysis of acidity and moisture in paper record by mobile small NIR spectrometer 373

1
10 *
- *
Y

o
El :
g o Py R

8 [ : $ v
- 7
¥ * o

. .
g 6 :/i./ : 2
a
Ty $
5 .v.
B
4 5 6 7 8 9 10
Actual value
(a)

.

3

2

1 1\

o AT / \/\\‘ A

©

DWMOU 1200 1300 ‘4“/ 1500

Loading value

— ]

&

Wavelength (nm)
(b)

Fig. 5. Result of pH calibration curve on record papers.
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Fig. 6. Result of moisture calibration curve on record papers.
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