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Abstract: It is essential to evaluate the quality of Hanji record paper without damaging the record paper by
previous destructive methods. The samples were Hanji record paper produced in the 1900s. Near-infrared (NIR)

!I

spectrometer was used as a non destructive method for evaluating the quality of record papers. Fourier transform
(FT) spectrometer was used with 12,500 to 4,000 cm™ wavenumber range for quantitative analysis and it has
high accuracy and good signal-to-noise ratio. The acidity and moisture content of Hanji record paper were
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measured by integrating sphere as diffuse reflectance type. The acidity (pH) of chemical factors as a quality

evaluated factor of Hanji was correlated to NIR spectrum. The NIR spectrum was pretreated to obtain the

coefficients of optimum correlation. Multiplicative scatter correction (MSC) and First derivative of Savitzky-

Golay were used as pretreated methods. The coefficients of optimum correlation were calculated by PLSR (partial

least square regression). The correlation coefficients (R?) of acidity had 0.92 on NIR spectra without pretreatment.
Also the standard error of prediction (SEP) of pH was 0.24. And then the NIR spectra with pretreatment would
have better correlation coefficient (R* = 0.98) and 0.19 as SEP on pH. For moisture contents, the linearity

correlation without pretreatment was higher than the case with pretreatment (MSC, 1% derivative). As the best
result, the R> was 0.99 and SEP was 0.45. This indicates that it is highly proper to evaluate the quality of
Hanji record papers speedily with integrated sphere and FT NIR analyzer as a non-destructive method.
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Fig. 2. Raw spectra of NIR on Hanji record papers.
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Fig. 3. Raw spectra of Hanji record papers. (a) Absorbance
spectra on Hanji of 6.29, 7.22, 8.02 pH, (b) Absorbance
spectra on Hanji of 5.73, 6.57, 7.63% moisture.
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Fig. 4. The calibration curve of Hanji record papers without
pretreatment. (a) Correlation plot of pH, (b) Correlation
plot of Moisture.
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Fig. 5. The calibration curve of Hanji record papers with
first derivative. (a) Correlation plot of pH, (b) Correlation
plot of Moisture
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Fig. 6. Loading value on two factors of calibration model.
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Table 1. Bias and SEP of moisture and pH on Hanji record

papers
Moisture of Hanji pH of Hanji
‘e Bias 0.003 -0.003
W SEPY 0.458 0317
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SEP 0.558 0.208
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