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Adsor ption of Formaldehyde by L eather (collagen)
SHIROYAMA Jirou , OGAWA Rie, MINAMIDA Masaki and MATUZAWA Kazuyuki*l)

The adsorption of formaldehyde has been investigated experimentally for leathers, a cellulose fiber, an
acryl fiber, and an activated carbon. The kinds of leathers used in this experiment are a deer, a sheep, apig,

and a cow. Experiments were carried out at ambient air of 23

with 40% relative humidity.

The amount of formaldehyde absorbed by leathers of the deer, the sheep, the pig, the cow , the cellulose
fiber, and the acryl fiber is 1.97, 4.72 4.68, 1.93, 1.22 and 0.25u g/g, respectively. The formaldehyde
adsorption rate of the deer, the sheep, the pig, the cow, the cellulose fiber, and the acryl is86.8, 76.0 86.9,

94.4, 18.3, and 2.0%, respectively.

It has been cleared that leather (collagen) has the property of binding easily with formaldehyde in

ambient air.
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Table 1 Thickness and weight of samples for adsorption

experiment
Thickness Weight Density
Adsorbent 3
mm g g/cm
Deer 133 1.09 0.45
Sheep 0.57 0.39 0.37
Pig 0.53 0.42 0.44
Cow 0.84 113 0.75
Cellulose 0.45 0.34 041
Acryl 0.47 0.34 0.40
Active carbon - 2.00 -
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Fig-1 Apparatus for adsorption measurement

Table 2 Sampling conditions for adsorption measurement

Temperature
Relative humidity
Flow rate
Sampling volume

23

40%
50ml/min
3L

2.4
DNPH
5ml LC/MS
" Levs LCMS-2010EV
Table 3
CDL
Table 3 Analytica conditionsof LC/MS
Column Symmetry C-18
350 m 21x 150mm
Column temperature 40
Injection volume 2u |
Flow rate 0.25ml/min
Mobile phase water : acetonitrile 4:6
Detector UV 360nm
Probe voltage + Okv (ESI-Negative mode)
Probe temperature 250
CDL temperature 250
Block Heater temperature 200
Nebulizing gas flow 1.6L/min
CDL voltage + Ov
Monitoring mode SIM
Monitorion m/z 209
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Table 4 Formaldehyde concentration of inlet and outlet @ 23 25p glhr
Concentration (u g/m°) 20 47
Adsorbent
Inlet Outlet a7 1.9y g/(g hr) 86.8
Deer 820 108 760 86.9 94.4
Sheep 798 192 183 20 99
Pig 749 98
Cow 770 43 @)
Cellulose 749 612 45 77 712 44u g9
Acryl 1392 1363
Active carbon 1227 15 ( )
3.3
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Fig. 5 Isolated formaldehyde of before and after by
adsorption measurement



