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STUDIES ON CHEMICAL COMPOSITION OF WOOD ON THE BASIS
OF INFRARED SPECTROSCOPY

I. Relation between Wood Chemical Composition and Absorbance of Individual
Bands of the IR Spectrum within the Range 700 - 1900 cm—*!

Aleksander Dziurzyniski, Janusz Supinski*, Janusz Surminski

Institute of Chemical Wood Technology,
Chair of Chemistry* of the Academy of Agriculture, 60-637 Poznan

Relation between the absorbance of the IR bands of wood to the holocellulose and lignin
content was expressed in form of a linear equation. The measured and calculated absorbances
were presented in form of a criterion of relative standard deviation (#,). On the basis of such a
criterion the tested absorbance bands were arranged in series according to their usefulness for
quantitative determinations of holocellulose and lignin in wood. From these series of u; values
results, that the most useful IR absorption bands for calculation of holocellulose and lignin
content are: 1515 cm~! for pine wood and 1510 cm~! foi beech wood.

INTRODUCTION

Investigations of chemical constituents of wood by means of the infrared spectros-
copy method begun in the 40-ties of this century. First works on cellulose were done
by: Ellis and Bath (1940), Rowen et al., (Liang, Marchessault 1959), and
Nikitin W. N. (1962). Spsctroscopic investigations in infrared range on the lignin
were initiated by Jones (1948) and then by Schubert, Nord, Kudzin and by
the Freudenberg’s school (Kratzl, Tschamler 1952).

As a result of first investigations by means of infrared (IR) spectroscopy basic
relations between absorbance of IR spectrum bands and the highmolecular struc-
ture of cellulose was obtained (Mann, Marrinan, 1956, O’Connor, Du Pree,
Mitcham 1958, Zbankov 1972). There were also developed some methods of
lignin investigation by the application of differential spectra (Téppel 1958, Kol-
boe, Ellefsen 1962, Bolker, Somerville 1963) as well as a spectral analysis
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of model compounds (Sarkanen, Chang, Ericsson 1967, Schweers, Faix
1973, Faix, Schweers 1974). There was also conducted an analysis of particular
absorption bands of the IR spectrum of wood (Tschamler et al. 1953, Liang et
al. 1960, Harrington et al. 1964, Mitchel et al.). Greatest interest was devoted
to the range from 700 - 1900 cm~* of the IR spectrum. A multiple survey &nd inter-
pretations of particular absorption bands has made within this range. Some of those
bands were proposed for quantitative determinations of lignin. The choice of such
bands was made until this time on the basis of qualitative comparisons.

The scope of the present work is a quantitative comparison of absorption of IR
bands with respect to their use for holocellulose and lignin determinations basing
on one common criterion,

MATERIAL AND METHODS

EXPERIMENTS

Investigations were made on the Scots Pine (Pinus silvestris) and beech (Fagus
silvatica) wood, which was submitted to decomposition processes by: cooking in
NaOH, hydrolysis in H,S0,, fungal decay by Polystictus versicolor and Coniophora
puteana. Following substances were determined in the decomposed wood: solubles
in 0.1 mol/dm~! NaOH, lignin, holocellulose as well as the heat of combustion.
A detailed description of the performed experiments was described in the paper
(Dziurzynski, Supinski 1986).

Method of obtaining IR spectra. The dried sawdust was ground in a vibrator
M. v Ardenne C. Z. Jena. The batch of 400 mg of roasted in an oven in 550°C KBr
and 2.00+0.05 mg of ground wood were twice homogenised in the said vibrator
2 minutes each time. The 200.0 mg sample of homogenised mixture was then tableted
in a PW-20 tableter with the use of a hydraulic press DP-36 C. Z. Jena under a pres-
sure of 100 kp in the time of 10 minutes. The spsctra were recorded on the pallets
of 12 mm diameter with the use of spectrophotometer UR-20 C. Z. Jena. The recor-
ding parameters of spectra were: slit width 3.6, excitation 16, diaphragm 3%, speed
of paper shift 20 mm/100 cm~?!, speed of spectrum shift 64 cm~'/min. A minimum
at 1880 cm~! was taken as spectrum basis. Permeability of this minimum was esta-
blished as 95%. Relative moisture content of the air in laboratory at workwas 37 .

-

CALCULATIONS

Absorbance calculations of the i-band of IR spectrum are based on the assump-
tions: a) the total of chemical constituents content (x;) in situ in a wood sample
amounts 100 %,.

3, (6 in s =100. ‘ (1)

b) Absorbances of wood constituents form a total in an additive way according
to the Beer’s law (K &ssler 1966). Thus, the wood absorbance (4;) may be described
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by a weighted mean equation:

I= —1—0 ; ij j)m situ s (2)

where
A; — absorbance of the i-band of IR spectrum of wood, A,1=log Lo/
a;; — absorbance of the i-band of IR spectrum of the j-chemical constituent of
wood, a;;=log (1o/1);;;
x; — content of the j-chemical constituent of wood in percents ( °/),
i — index of band: 780, 840, 900, ..., 1510, 1600, 1743 cm™—
J — index of chemical constituent of wood: holocellulose, lignin.
In the case when two constituents of wood: holocellulose (x) and lignin (x;) are
determined, the equation (2) becames as follows:

Aizﬁ (a:'h Xp -+ a; xl)in situ " (3)

A total of chemical wood constituents determinated in a laboratory differs

practically from 1009%. > x;#100. It results from the incomplete selectiveness
i

of methods of their determination. In the processes of biclogical decay of wood

a partial depolimerisation of carbohydrates takes also place (Rypadek 1977).

Therefore the equation (3) is to be normalized in form

A= : (@mxp+ayxy). 4)
X+ X,

The most exact results of calculations of absorbance can be obtained by using
an inside standard. The best inside standard in IR spectrum of wood is the band
1378 cm~! (Vodnansky, Slabina, Schneider 1963). The absorbance of this
band depends low on the changes of holocellulose and lignin content. Therefore in
this paper the following equation is applied

A; 1 a; a;
e e s e 1 ®
Aiz7s Xt X[ \@1378/n Ay378/1

RESULTS AND DISCUSSION

The chemical composition of the tested wood samples is tabulated in table 1.
The holocellulose and lignin contents presented in this table are arithmetic means of
determinations made on the basis of chemical methods and the heat of combustion
measurements (Dziurzynski, Supinski 1986). The IR spectra bands absorbances
of the tested wood are presented in tables 2 and 3. Two first lines of those tables
contain the absorbances of holocellulose and lignin isolated from original wood.
Absorbance of holocellulose and lignin preparations have different values for par-
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ticularin dividual bands. Those bands can be gathered into two groups. The
group of bands: 900, 1035, 1065, 1163 and 1743 (1745) shows a dominant absor-
bance of holocellulose while in the group of bands: 780, 840, 1230, 1250, 1270,
1330, 1425, 1460 (1465),

Table 1

Arithmetic means of determinations of holocellulose and lignin percentages in pine and beech
wood made on the basis of chemical methods and heat of combustion measurements
Srednie arytmetyczne zawartosci procentowej holocelulozy i ligniny w drewnie sosny i buka
oznaczonych na podstawie metod chemicznych oraz pomiarow ciepla spalania

Pine — Sosna | Beech — Buk

Sample mass loss | holocellulose lignin mass loss | holocellulose lignin

Prébka Am (%) (¢4 (%) Am (%) (%) (%
ubytek masy | holoceluloza lignina ubytek masy ] holoceluloza lignina

Original wood — Drewno
wyjsciowe 0 67.42 27.64 0 69.49 23.51
NaOH 21.0 66.65 28.53 25.5 | 66.30 24.96
333 '3‘_5.63 24.86 52.0 88.74 6.65
47.8 91.22 10.52 58.5 95.54 0.12
|

H,50, 10.2 63.74 30.01 13.8 62.04 25.33
22.6 61.89 33.85 24.0 61.77 28.50
31.6 57.86 36.91 42.7 59.93 33.71
Polystictus 6.0 70.40 21.82 3.0 67.21 21.98
e versicolor 14.0 69.30 21.48 24.0 66.46 22.30
g 28.7 67.58 21.82 33.0 66,40 20.89
3 § 63.0 67.50 1B.55
g @ | Conlophora 12.0 59.54 26.15 2.5 64.28 21.76
3 X | pureana 23.0 57.46 28.32 16.0 55.36 19.43
= § 38.0 52.38 31.20 23.0 53.08 19.85
88 63.0 18.96 44.16 36.0 51.26 19.55
ala] 57.0 33.46 26.40

1515 (1510), 1606 (1600) dominates the absorbance of lignin. A particular attention
is to be paid to the 1378 cm ! band in which the values of absorbance of holocel-
lulose, lignin as well as of natural wood are very close. For that reason this band
has been selected as an internal standard (Vodnansky, Slabina, Schneider
1963) table 2 and 3.

Calculations of absorbance of the investigated IR band were made on the basis
of equation (5). The difference between calculated and experimental absorbances,
(Ai/A1378)cate — (Ai/ A1 378)exp» depends on the following factors:

— structural differences between the constituents of wood in situ and in vitro,

— methodical simplifications of determination of chemical composition of wood
and its low selectiveness,

— not identical parameters in course of obtaining the IR spectra.

The main source of differences between absorbances calculated from equation
(5) and the experimental ones is the fact that constants @y, and a;; used for calculations
(tab. 2 and 3) are derived from the spectra of holocellulose and lignin preparations
in vitro. Those preparations differ in their structure from the native holocellulose
and lignin in situ. Preparations in vitro differ each to other in dependence on the
method of their isolation both in case of lignin (Cupka et al. 1969, Adamski,
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Kwasniewski 1978); and holocellulose (Ptonka, Surewicz 1967). Differences
between the holocellulose and lignin structure in situ and in vitro became greater with
the degree of wood d=gradation. Proportions bztween the cellulose and particular
hzmic:lluloses in the holocellulose of degraded wood are varying from sample to
sample. Each of those components has got its individual intensities of bands of the
IR spectrum, (Zbankov 1972). Thus the IR spectrum of holocellulose changes
depending on its composition.

D ff:rences b:tween the calculated and experimentzl wood absorbance are of
individual character for particular ubsorption bands. Standard deviation (p;) of
mentionzad diffzrences was calculated for each -band of absorption specirum

1 A; . 7
DR S
nox Ay378/catc Ay37s exp_|*

t — indsx of sample of wood dzgradad by chemical or biotic agent — mass losses
(tab. 2 and 3);
n — sum of samples of wood degraded by chemical or biotic agent.
Similarly, the diff:rences bztween absorbances of the holocellulose and lignin pre-

where

paration, (—al—) —(i ) , are also of individual character. Both kinds of diffe-
o 1

1378 1378
rences can be compiled in form of a criterion of relative standard deviation between

the calculated and experimental absorbances (i;)

Pi

|( ) ) ( - )
(\@1378/n \%1378/1]

Values of standard deviation (p;) and relative standard deviation (u;) are tabulated
in table 4. From this table results, that IR absorption bands of pine and beech
wood can bz arrangzd in serics — on the basis of the criterion ;. These series are
as follows:

for pine:  uy515<Urz70 <Usao<Uigos <U1230<Ui460 <U780 <U1250 <U1330 <U900<
<Up743<Ui120 <U1163 <U1065<U1035;

for beech: 1510 <tia6s<W1330 <U7g0 <U1428 <Ui230<U1600<U1270 <U1163 <U1120<
<Ujo3s <Up745<Ui065<U1250 <Ug00-

From these series of u; values results, that the most usefull IR absorption band
for calculations of holocellulose and lignin content is the 1515 (1510) cm~* one. The
sequence of remaining absorption bands in pine and beech series is however not
identical. Band 1465 (1460) in the bzech series has second and in the pine series sixth
position. Those diffzrences are caused by the specific degradation of both wood species
at the conducted processes. The band 1270 cm~! in the pine series has second and
in the beech series ninth position. Various positidns of 1270 cm~! band in pine
and bzech wood are resulting from the differences in lignin structure of these wood
species. Absorbance of the 1270 cm~! band caused by C—H bands of aromatic

100(%). : (7

U=
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rings is in the guaiacyl rests higher than in the siringyl ones (Kawamura 1964,
Sarkanen, Chang, Ericsson 1967, Sarkanen, Chang, Allan 1967). It is to
be stated that 1270 cm ™! band has the highest absorbance among all tested IR bands
of the pine lignin. This band is used for determination of metoxyl groups in lignin
(Faix, Schweers 1974) and for distinguishing of wood lignines from various climatic
zones (Kawamura, Shinoda, Nonomura 1974). Changes of the positions of the
band 1330 cm~! are reciprocal with the band 1270 cm~*. The band 1330 cm~*
has in beech series third, and in pine series ninth position. Various positions of this
band are also caused by the differences in lignin structure resulting from various
C—0 bands contents of metoxyl groups. In the bzech lignin consisting mainly from
siringyl rests the band 1330 cm ™! absorbzs more strongly than in the pine lignin
containing guaiacyl rests (Hergert 1972, Karklin 1981). Near position in the
series of u; values have also the bands 780, and 840 cm~"', which absorbances are
mainly caused by the lignin dontent.

Bands 1065, 1035, 743 and 900 cm™" are at th: end of the presented series.
Absorbances of the bands 1065 and 1035 are characterized by highest values (A;o3s
and A;¢es~ 1) and therefore their dispersions are the greatest ones (Kossler 1966).
Absorbance in the 1743 (1745) band is caused by the bonds C=0 of the carboxyl
groups (Kratzl, Tschamler 1952,0’Connor et al. 1957 and carbonyl Marton,
Adler E., Persson 1961). Those are the most reactive functional groups in wood
and their absorbance changes to a high degree even when influenced by weak chemical
impulses (Karklin et al. 1971). A far position in the u, series is occupied by the
900 cm~ ! band. It can be explained by small difference of absorbances of holocellulose
and lignin preparations in that band and a rather great variability of it (Nikitin,
Levdik 1965). Absorbance of the 900 cm™* band increases for instance in the mer-
cerization process of cellulose. It was observed on the cellulose mercerized in an
alkaline (Hurtubise, Krassig 1960, Blackwell 1971, Zbankov 1972) as in
acidic environment (Liang, Marchessault 1959, Marchessault, Liang 1960).
Various tendences of changes of the 900 cm~* band in pine and beech wood decayed
by fungi (table 2 and 3) are caused rather by specificity of the action of fungi on
hemicelluloses (Rypa&ek 1977). Particular hemicelluloses are differing in absorbance
in the 900 cm~! band (Zbankov 1972). The 900 cm~* band is unsuitable for a
quantitive determination of tha holocellulose and lignin in wood, although is used
in the cellulose structure investigations. Changes in the IR spzctrum of wood can
be also caused by the differences in cristalinity degree of the cellulose contained in it
It was established by determining the cristalinity degree of cellulose of various origin
processed by chemical agents (Mann, Marrinan 1956), and also in grinding pro-
cess (O’Connor, Du Pree Mitcham 1958).

The repeteability of the measurements of IR spectra absorbance was checked
on 4 pellets of beech wood degraded by H,50, with the mass loss (4m) 13.87%,.
Tt results from those measurements that the mean value of standard deviation (11—., > p)

of A; absorbances is 1.7 times greater than the some mean value when the absorbance
with the inside standard (A4;/4;37s) is applied. Mean values of relative standard
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deviation (ﬁz u;) of absorbances of these 4 pellets are without inside standard

39.1% and with it 4.9%. For the band 1510 cm~?! u,s,, values are 58% and 1.5%,
respectively.
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12.

13.

14.

15.

16.

Praca wplynel a do Redakcji we wrzeéniu 1984 r.

REFERENCES

. Adamski Z.,, Kwasniewski A.: Wykorzystanie lignin w $wietle jej wlasciwosci . Wiasci-

woscl lignin wyodrebnionych réznymi metodami (Summ. Utilization of lignin in the light
of its properties Part I. Properties of lignins isolated with the application of different methods.)
PTPN Prace Komisji Technologii Drewna 1978, T. VII, 3 - 12.

. Blackwell J., Bikales N. M., Segal L.: Cellulose and cellulose derivatives, Wiley-Intersc.

1971 Russ. transl. Celluloza i jejo proizwodnyje A. 2. Wlijanie rozliténych obrabotok na
mikrostrukturu cellulozy. Moskwa 1974, 43 - 53.

. Bolker H. I, Somerville N. G.: Infrared Spectroscopy of Lignins. I1. Lignins in unbleached

Pulps. Pulp and Pap. Mag. of Can. 1963, April, T-187 to T-193.

. O’Connor R. T., Du Pre E. F., Mc Call E. R.: Infrared Spectrofotometric Procedure for

Analysis of Cellulose and Modified Cellulose, Anal. Chem. 1957, 29, 999.

. O’Connor R. T., Du Pre E. F., Mitcham D.: Application of Infrared Absorption Spec-

troscopy to Tnvestigations of Cotton and Modified Cottons Part 1. Physical and Crystaline
Modifications and Oxidation. Textile Res. J. 1958, 28, 382 - 392.

. Dziurzynski A., Supinski J.: Determination of Holocellulose and Lignin Content in

Wood on the Basis of Heat of Combustion Measurements. Folia Forestalia Polonica S.B.
1986, Z. 17, 9-19.

- Ellis J. W., Bath J.: Hydrogen Bridging in Cellulose as Shown by Infrared Absorption

Spectra. J. Amer. Chem. Soc. 1940, 2859 - 2861.

. Faix O., Schweers W.: Vergleichende Untersuchungen an Polymer Modellen des Lignins

(DHP’s) verschiedener Zusammensetzungen. 3. Mitt. IR-spektroskopische Untersuchungen.
Holzforschung 1974, 28, H. 2, 50 - 54.

. Harrington K. J., Higgins H. G., Michell A. J.: Infrared Spectra of Eucalyptus regnans

F. Muell. and Pinus rediata D. Don. Holzforschung 1964, 18, H. 4, 108 - 113.
Hergert H. H.: Lignins occur., form., struct., react. — Infrared spectra. (Sarkanen K. V.,
Ludwig C. H., Wiley-Intersc. 1971) 267 - 297.

Hurtubise F. G., Krassig H.: Classification of Fine Structural Characteristics in Cellulose
by Infrared Spectroscepy. Use of Potassium Bromide Pellet Technique. Anal. Chem. 1960,
32, No. 2, 177 - 181.

Jones E. J.: The infrared spectrum of spruce native lignin. J. Amer. Chem. Soc. 1948, 70,
No. 5. 1984 - 85.

Karklin W. B. at al.: Infrakrasnaya spektroskopia drevesiny i jejo osnovnych kompo-
nentov. II1. Opredelenie soderzania acilnych grup w berezovoj drevesinie metodom infra-
krasnoj spektroskopii. Chimia drevesiny 1971, No 7, 107 - 114.

Karklin W. B.: IK-spektroskopia drevesiny i jejo osnovych komponentov. 15. Issledovanie
IK-spektrov dioksanligninov drevesiny chvoinych i listwiennych porod. Chimia drevesiny
1981, No. 4, 38 - 44.

Kawamura J., Higuchi T.: Studies on the Properties of Lignins of Plants in Various
Taxonomical Positions. 1I. On the IR Absorption Spectra of Lignins. J. of the Japan Wood
Research Society 1964, Vol. 10, p. 200 - 206.

Kawamura J., Shinoda Y., Nonomura S.: The Comparison of Relative Intensites of
IR Absorptionbands of MWL of Various Woods from Tropical and Temperature Zones.
J. of the Japan Wood Research Soc. 1974, Vol. 20, No. 1, 15 - 20.



WOOD CHEMICAL COMPOSITION AND ABSORBANCE IR SPECTRUM 15

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29;

30.

31.

az.

33.

34.

35.

36.

3.

38.

KolboeS., Ellefsen O.: Infrared Investigations of Lignin. — A discussion of some Recent
Results. Tappi 1962, Vol. 45, No. 2, 163 - 166.

Kossler 1.: Methoden der Infrarot-Spektroskopie in der chemischen Analyse. Akadem.
Verl. Leipzig 1966, 12-13 und 78 - 79.

Kratzl K., Tschamler H.: Ultrarotspektren von Holz und unloslichen Ligninen. Mo-
natsheftc Chemie 1952, 83, 786 - 791.

Liang C. Y., Marchessault R. H.: Infrared Spectra of Crystalline Polysaccharides. T.
Hydiogen Bonds in Native Celluloses. J. Polym. Sci. 1959, Vol. XXXVII, 385 - 395.
Liang C. Y., Marchessault R. H.: Infrared Spectra of Crystalline Polysaccharides.
11. Native Cellulose in the Region from 640 to 1700 cm~*. J. Polym. Sci. 1959, Vol. XXXIX,
269 - 278.

Marchessault R. H., Liang C. Y.: Infrared Spectra of Crystalline Polysaccharides.
111. Mercerized Cellulose. J. Polym. Sci. 1960, Vol. XLIII, 71 - 84.

Liang C. Y., Basset K. H.,, Mc Gines E. A, Marchessault R. H.: Infrared Spectra of
Crystalline Polysaccharides. VII. Thin Wood Sections. Tappi 1960, Voli. 43, No. 12, 1017 -
- 1024.

MannJ., Marrinan H. J.: The reaction between cellulose and heavy water. Part 3 — A quan-
titative study by infra-red spectroscopy. Trans. of the Faraday Soc. 1956 Vol. 52, 492 - 497.
Mitchell A. J., Watson A. J.,, Higgins S. H. G.: An Infrared Spectroscopic Study of
Delignification of Eucalyptus regnans. Tappi 1965, Vol. 48, No. 9, 520 - 532.

Marton J., Adler E., Persson K. J.: Carbonyl Groups in lignin. IV. Infrared Absorption
Studies and Fxamination of the Volumetric Borohydride Method. Acta Chem. Scand., 1961,
15, 384 - 392,

Nikitin W. N.: Strojenie cellulozy — lzutschenie cellulozy metodami spektroskopii (Ni-
kitin N. 1. — Chimia drevesiny i cellulozy) Moskwa— Leningrad 1962, 56 - 63.
Nikitin W. N., Levdik J. Ju.: O podglosceni cellulozy v oblasti 900 cm~" ,,Zurnal priklad-
noj chimii 1965, T. XXXVIII, No. 10, 2366 - 2368.

Plonka A. M., Surewicz W.: The evaluation of chlorite methods for isolating holocellulose
from wood in view of the balance of its chemical components. Cellulose Chemistry and
Technology 1979, 13, 511 - 522,

Rypacek V.. Depolymerizace polysaccharidicke slozky dfeva dievokaznymi houbami.
(Summ. Depolymerisation of Polysaccharidic Components of Wood by Wood-destroying
fungi.) Drevarsky Vyskum 1977, XXII, No. 1-2, 9-17.

Sarkanen K. V., Chang H. M., Ericsson B.: Species Variation in lignins. I. Infrared
Spectra of Guaiacyl and Syringyl Models. Tappi 1967, Vol. 50, No. 11, 572 - 575.
Sarkanen K. V., Chang H. M., Allan G. G.: Species Variation in lignins. 11I. Hardwood
lignins. Tappi, 1967, Vol. 50, No. 12, 587 - 590.

Schweers W., Faix O.: Vergleichende Untersuchungen an Polymermodellen des Lignins
(DHP’s) verschiedener Zusammensetungen. I. Mitt. Herstellung von Lignin-Polymermodellen
verschiedener Zusammensetzung aus den drei Monolignolen p-Cumaralkohol, Coniferyl-
alkohol und Sinapinalkohol. Holzforschung 1973, Bd. 27, H. 6, 208 - 213.

Toppel O.: Spektralphotometrische Untersuchungen an Rapid-Kothen-Priifblittern im
UV- und UR-Spektralbereich. Schrift des Vereins der Zellstoff- und Papier-Chemiker und
Ingenieure, 1. Eucepa-Symposium 1958, 27, 249 - 277.

Tschamler H. at al.: Die Ultrarotspektren mikroskopischer Holzschnitte und einiger
Modellsubstanzen. Mikroskopie 1953, 8, 238 - 246.

CupkaE.J, Burkov G. L., Obolenskaja A. W, Nikitin W. M.: lzuéenie frakcjonnovo
sostawa dioksanlignina, Chimia drevesiny 1969, 3, 69 - 74.

Vodnansky J., Slabina M., Schneider B.: Investigation of the changes in composition
and structure of cellulose and wood by Infrared Spectroscopy. Collection Czechoslov.
Chem. Commun. 1963, Vol. 28, 3245 - 3255.

Zbankov R. G.: Infrakrasnyje spektry i struktura uglievodov. Izd. Nauka i Technika,
Minsk, 1972, 78.



16 A. DZIURZYNSKI, I. SUPINSKI, J. SURMINSKT

BADANIA SKEADU CHEMICZNEGO DREWNA NA PODSTAWIE
SPEKTROSKOPII W PODCZERWIENI
I. ZALEZNOSC MIEDZY SKEADEM CHEMICZNYM DREWNA A ABSORBANCJA
INDYWIDUALNYCH PASM WIDMA IR W OBSZARZE 700 - 1900 CM -1

Streszczenie

Okreslono zawarto$¢ procentowa holocelulozy i ligniny oraz absorbancje widma spek-
troskopowego w podczerwieni od 700 do 1900 cm~!' w drewnie sosny i buka w réznym stopniu
zdegradowanym czynnikami chemicznymi i biotycznymi. Zalezno§¢ miedzy absorbancja drewna
w podczerwieni a zawartoscia holocelulozy i ligniny ujeto w forme réwnania liniowego:

i I [( : ) ( - ]
= x,,-l- Xt »
Arzzs Xp+ X | \@1378/n di37s/1

gdzie
A; — absorbancja i-tego pasma widma IR drewna;
Ay378 — absorbancja IR drewna w pasmie 1378 cm~! (standard wewnetrzny);
(apn, (a); — absorbancja i-tego pasma widma IR preparatéw holocelulozy ((a;)y) i ligniny
((ay);
(a1378)m (@137s)i — absorbancje preparatow holocelulozy i ligniny w pasmie 1378 cm~1! (stan-

dardy wewngtrzne);
Xy, X; — zawartosci procentowe holocelulozy (x,) i ligniny (x;) w drewnie;
i — wskaznik pasma absorpcji TR: 780, ..., 1743 cm~1.
Absorbancje zmierzone oraz obliczone przedstawiono w postaci kryterium wzglednego odchylenia
standardowego (#;). Na podstawie tego kryterium uszeregowano pasma absorpcji widma IR
pod katem ich przydatnosci do ilo§ciowych oznaczen holocelulozy i ligniny w drewnie. Z wielkosci
kryterium u, wynika, ze najbardziej przydatnymi do obliczei zawartoéci holocelulozy i ligniny
sa pasma absorpcji: 1515 cm~! w drewnie sosny i 1510 cm~! w drewnie buka.

WCCIEOJOBAHMA XMMUYECKOI'O COCTABA JPEBECHHEI HA
OCHOBE MH®PAKPACHOM CIIEKTPOCKOIIHUUA
I. BBAMMO3ABUCHUMOCTE XMMHUYECKOI'O COCTABA APEBECHUHEI
M TIIOTJIOMEHWA MHAWMBUAYAJIBHBIX ITOIOC UK-CITEKTPA
B OBJIACTH 700 - 1900 CM~!

Pesrome

QunpeneneEo NPOLEHTHOE COJEPKAHAE XONOLEIUTIONIO36I W IMTHHHA, 4 TaKke IOTJIOIIeHAe HH-
dpaxpacroro cnektpa ot 700 mo 1900 cm~*! B mpeeecHHe cocHbl W Gyka, mojBeprimeiics B pazHOHK
CTeleHH NeTPajlallil XHMHYECKHMH M OmoTHYeckHMH (hakTopamu. B3ammosasucumocTs HHMpak-
PacHOT0 DOTJIOMIEH!S IPEBECAHB] H CONEPXaHusA XONOLE/TIONO3H | JIATHAHA [Ipe/ICTaBlIeHa B (op-

Me JIHHEHHOTO YpaBHCHMS:
A( 1 aj a;
= Xn+ Xl
Ajyzqs Xpt+x1| \A1378/n d1378/1
B KOTOpOM

A; — noriomeHHe i-0ff TOJIOCH! WK-CIEKTPA JIPEBECHHET,

Ay378 — MK-IIOTJIOIICHHE JpeBecHHbl B nojtoce 1378 cm ™' (BHyTpeHHRmIl cTammapr),

(aDn, (@) — nornomerne i-o# nosuockl coekrpa IR npenapatos xonomnemwomnossl (a;), u IAT-
muHA (a;),

(a1378)k, (@1378); — TOTTIONIEHAE MPENAPATOB XOJIONEIUIONO36] U JIMCHEHA B mostoce 1378 ecm—1
(BHYTpeHHME CTAHOAPTEL),
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Xp, X; — TPOICHTHBIE CONEPKAHAA XOJOLEILTIONO3sl (X;) W JHATHHHA (X;) B IpEBECHHE,

i — moKa3aTesib MOJIOCH HK-ToriomeHms: 780, ..., 1743 cm—1.

W3mepeHHEle B HCYMCIICHHBIE MOTTIONICHAS NPEICTABIEHE! B (JOpMe KPHTEPAS OTHOCHTEIHHO-
IO CTaHNAPTHOrO OTKJIOHEHWS (). Ha OCHOBe 3TOro KpHTepHS HOJIOCH MOIVIOMIEHAA MK-CIIEKTpa
6B11E CHCTEMAaTH3MPOBAHEI C TOYKH 3pEHHA WX NPHTOJHOCTH JUIS KOJMYECTBEHHEIX ONpeneneHmi
XONIONEJUTIONIO3E M JIMTHMHA B JpeBecHHe. 113 BelMYMHEI KPHTEpHS Y; BHITEKAeT, 4TO HamboOlee
IPETOJHLIME M1 PACYETOB CONEPKAHHA XOJIOLELTIONO3El M JIMTHHHA SIBIIAIOTCS TOJIOCHI MOTIIO-
memmsa: 1515 cM~ ' B apesecune cocuer u 1510 cm ™! B OpesecuHe Oyka.
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