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Fugir, Tomoyuki : Ultraviolet Microphotometrical Analysis of
Beech Milled-Wood-Lignin by Epoxy-Embedding and
Thin-Sectioning Methods
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Table 1. T#H+ VEIEOTFEH
Recipe of epoxy resin mixture.

% S 24 MBS K&
Chemuicals Measure
EABRI A=Y VL, PRI+ y T e
Quetol 812 100 ml . )
DDSA 25 ml vEa2—7— (HP-9824 A) 2 8L ¥4
NMA 75 ml BEAM YR (Carl Zeiss MPM-03) <T#l
DMP-30 0.25 ml ElLt, BEELE 7o /% & “Lambda-scan”

* A EM ¢t o 4 R+ » F Quetol 812 €~ b

EHEM

Quetol 812 set (Nisshin EM Co., Ltd) was used.

ZRHVWT, AER0.5xm, HEHERKRIESnm,
H5E B EERE 250~290nm T, 1lnm J& i
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Fig. 1. HAMHME

Sample preparation method.

Table 2. I ®¥ V#El§E MWL OiBEHE
Mixing ratio of epoxy resin and MWL by weight.

MWL i GER | MWLBE | 1 /=v

(Wmwl) Resin Total MWL content BE
(We) weight [ (Wmwl/Wt) Lignin

(Wt content
(g) (8> (g) (%) (%)
0.1315 2.4347 2.5662 5.1 4.3
0,1305 1.2232 1,3537 9.6 8.1
0.3038 1.2122 1.5160 20.0 16.8
0.5189 1,2057 1,7246 30.1 25,2
0.7830 1.2143 1.9973 39.2 32.9
0.6038 0.6071 1.2331* 49,0 41.0
0.9022 0.6078 1.5348*% 58.8 49.3

* MWL BE 49.0% & 58.8% OFKHC D TR, MWL £ J4 4 VICEHK
Licikic z 824 VHIBICRALAOT, @R THRIKERLZAEL =,

* Total weight of the samples was measured after polymerization, because
MWL was dissolved in 90% aq. dioxane before mixing with epoxy resin.

TR Lt EIHET B LIk - THIEHEOR O E2/NE L T H DI, BEETOHAER
50 B@VEL, TOFHEEL -, HE2.0um OYIFT, MWL 28200+ VilE0s
OWH%E S50 ERIVELAELTEORYEELZ L, HE250nm 25 290 nm ¥ TOHEBETHRL
BEIRIZIZ 0 &7 o7,
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Quetol 812, DDSA, MNA #EAL, BRL&%E, 20ml F>5WE0, ZhzFhic DMP-30 %
0.2ml (1%), 0.1ml (0.5%), 0.05 ml (0.25%), 0.025 ml (0.125%) WA T, +HBELTH LM
KL ThZnOREHIED 5 1~2 ml 2/NERICHTIY, 80°C OIEEBEA THIEDOELOLET
RREEEL -, LOLBOMIES, MBSV TREEOLRE & &ITEMEILL 7245, DMP-30
OEMBAZOIZ LTS « BLHEHETL 2o DMP-30 % 0.125% & 0.25% A 7 KifE T, 80°C
T 30 Sy oS &R K B LRIEFE B D o oo, TAEEELIZIR 60°C T 3 HEOMBHLE
TH-1,

3.2 MWL XA+ URIEORS
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Hb, GEARAMAZLERNEL -, 2REVEIEE MWL L ORAKEEMICE B0,

Table 3. MWL & x#% o BifEORA &
Methods tried for mixing MWL with epoxy resin

No ) .
: Methods tried for mixing
L MWL %2 1,2-Y2uarxzyy ;x5 /—0 Q:1) wEREL, £+ v BIEEES

Solution of MWL in 1,2 di-chloroethan/ethanol (2:1) was mixed with epoxy
resin

2. %gk%L%ﬁaﬂwxyy:xy/—w(2ﬂ)Kﬂ%L.E%Lt&,Iﬁ*vﬁ%
Ba

Solution of MWL in 1,2 di-chloroethan/ethanol (2:1) was air-dried and then

mixed with epoxy resin

3. | MWL 28k DRETx £+ Y RiflgICRS

MWL powder was mixed with epoxy resin

4, MWL % 90% Y4 +4 v-KICERL, =+ UElgERE

Solution of MWL in 90% dioxane aq. was mixed with epoxy resin
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b b BT OTHRMLEFI N TEY, BUIEL TV,

3.3 TR+ IHETE MWL © UV XRJ bV
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3.4 MWL OREEAOEE

Fig. 2. MWL © UV 2<% b
UV-spectrum of MWL.
0% v & +4 KB MWL BF 4.6% THE%:
#% L, Shimazu UV-250 2 W THRIE L 7o B
At (BOEE) 2 1/2 1D 1BE0R <2

0.5um » 5 6.0 um DEINEThOFEZDYH
M Tid, MWL #B & 280nm ToOHEARBL
B ORFRGIZTERBEKTS -7 (Fig. 4, 1
2L, MWL BE 60% O0RAKRT UV BXE

2RY,

Ultraviolet spectrum of 4.6% MWL solution in 90
% aq. dioxane measured with Shimazu UV-250.
A broken line shows the spectrum on the reduced
scale of one half in Y-axis (Absorbance).
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Fig. 3. = F% vi@igai® MWL © UV 2~x7 b
UV-spectrum of epoxy-embedded MWL.

0.5um (a) % 6.0um (&) ETOREIOYHIZHBVWT, MWL BEORKZRAN 5% » 5 60%
T), MWL 283 vx £+ v BlE (epoxy), RUHAFIOEINEY Y €1 ~ (empty) OZHD UV
AR P VEREL L,
Ultraviolet spectra of MWL embedded in epoxy resin in each thickness (a—e) and each MWL-concent-
ration (5%-60%), and also of pure epoxy resin and mounting medium.
R oEs@dROEED
Thickness of sections :
8:05um,b:10ym,c:2.0ym, d:40ym,e: 6.0um.
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FE DB DR
The relationship between MWL concentra- The relationship between section-thickness
tion and UV-absorbance at 280 nm. and UV-absorbance at 280 nm.

7518 £BA A RERKTRIEHEREBEFRERL Y bEr -1,

—%, MWL 8E 5~60% @ = #+ Y HiEgEAEOVWFHC 2L T HEARBAERIVIFOERES
OHEIME EbIKEL -7 (Fig. 5. LA L, TOMBERIERBMAKTIRLL, “REETH Y,
Lambert-Beer ORISR > T -1,

R->T, ExoRUZUFMOAEEEAEELET S L3R - EREHEIHT LN E, L
L, VIFOBE2—FLLT, V7= rBEE UV BRAEORICEREGHSRO To&GTHET L
iZ, Bt RESo ) e v BERRECRETE 3 HETH B,
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Ultraviolet Microphotometrical Analysis of Beech Milled-Wood-Lignin
by Epoxy-Embedding and Thin-Sectioning Methods

Fuui, Tomoyuki®”

Summary

A method for embedding and thin-sectioning beech wood MWL (milled wood lignin)
in epoxy resin was investigated for the purpose of studying their UV spectrum in the
same solid state as lignin in wood cell-walls.

MWL was easily mixed in the epoxy resin and dissolved in an oven at 80°C, when the
amount of accelerator added to the mixture of epoxy resin was reduced to 0.125%.
Sections 10 um thick were cut from the epoxy-embedded blocks. Then they are laminated
in the order of the concentration of MWL on a pure-epoxy-resin block and glued to form
a sample block. From this block, sections 0.5, 1.0, 2.0, 4.0 and 6.0 um thick were
cut. These sections consisted of narrow stripes of different MWL-concentration, which
were uniform in thickness in each section.

The UV-spectrum of MWL embedded in epoxy resin resembled that of MWL solution
in dioxane, but the absorption peak shifted slightly to a longer wavelength. The
UV-absorbance increased with the concentration of MWL and also with the thickness of
the sections. Within the range of MWL content by weight from 5 to 60% (4 to 49% of
Klason lignin), the UV spectrum of MWL in epoxy resin is assumed to be unchanged by
the concentration and by the section-thickness. The relationship of the MWL concentra-
tion to UV-absorbance was in a direct proportion with the exceptions of those in the
measuring conditions higher than 1.8 in UV-absorbance and the sample of 60% MWL-

content.
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