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Utrastructural Analysis of the Delignification
Behaviour in P-Cresol-Water Solvent Pulping*!

Chang-Keun Kim* - Byoung-Muk Jo*

ABSTRACT

To investigate the delignification behaviour in solvolysis pulping process, Populus alba X
glandulosa H. and Pinus Koraiensis S. et 7. were cooked with p-cresol and water solvent(2:8, 5:
5 8:2 v/v) at 175°C for 9 cooking time levels(20, 40, 60, 80, 100, 120, 140, 160, 180, min).
Pulp yield, residual lignin content, delignification rate, decarborhydration rate were determined.
Delignification behaviours were analyzed by TEM.

1. The p-cresol-water solvent cooking of P. alba X glandulosa showed good delignification at
the solvent system which the mixture ratio of p-cresol and water were 2:8(v /v)}, while the
cooking of P. koraiensis with the p-cresol and water mixture ratio of 5:5 was no good.

2. P. alba x glandulosa showed three step-delignification phenomena at the solvent system
which the mixture ratio of p-cresol and water were 2:8(v/v) and 5:5(v/v). But P. keraiensis
showed a first order delignification reaction at the same mixture ratio of p-cresol and water
solvent system,

3. In TEM micrograph obtained for the solvent system which the mixture ratio of p-cresol
and water was 5:5(v /v), the partial delignification of the cell corner of P. alba X glandulosa
and P. koraiensis were observed at 60min. of cooking time. Complete delignification at the cell
corner of P. alba X glandulosa was observed at 160nun. and that of P. koraiensis was observed
of 180min. of cooking time.

4. In optical microscopic observation, fiber separation of P. alba X glandulosa occured at
120min. and that of P. koraiensis began at 140min. of cooking time.

5. At the solvent system which the mixture ratio of p-cresol and water was 5:5{v/v),
middle layer on secondary wall(S2) and cell corner of P. alba X glandulosa were more
selectively delignified than primary wali(P) and outer layer on secondary wall(S1). However P.
koraiensis did not showed any difference in delignification between cell wall layers and cell cor-
ner,

1. % 19924 1H 27H, Received January 27, 1992
* 2, ZJehstn A #ds College of Forestry, Kangweon National University, Chuncheon 200~701, Korea.
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Table 1. Sample woods.

Species D. B. H(cm) Tree age Locality
P.alba X
17 13 Chuncheon
glandulosa
P. Koraiensis 24 27 Hongcheon
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Table 2. Cooking conditions

p-Cresol : Water(V /V) 2:8,5:58:2
Liquor to wood ratio 7:1
Cooking temp. (°C) 175
Time to max. temp. (min) 45

Time at max, temp. (min) 20, 40, 60, 80, 100, 120, 140, 160, 180
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Photo.1 Poplar Cell corner. 35.5% Photo.2 Poplar Cell correr, 65.0% Photo.3 Poplar Cell corner, 72.9%

delignified, Cooking time 20min. delignified. Cooking tmme 80min. delignified. Cooking time 120min,
Bar==0,25.m. Bar=1.19:am, Bar==0.89an.

Photo.d Poplar Cell corner, 74.2% Photo.5 Paplar Cell corner, 76.8% Photo.6 Poplar Cell corner, 79.5%

delignified. Cooking time 140min. delignified. Cooking time 160min, delign:fied. Cooking time 180mun.
Bar=0.33um. Bar==().25m. Bar==0.612m.

Photo.7 Poplar Cell wall, 38.5% Photo.8 Poplar Cell wall, 43.3% Photo.9 Poplar Cell wall, €5.0%
delignified. Cooking time 20min. delignified. Cooking time J40min. delignified. Cooking time 80min.
Bar=0.25um. Bar=0.51pm, Bar=0.51zm,
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Photo.10 Poplar Cell wall. 72.9% Photo.11 Poplar Cell wall. 74.2%, Photo.12 Poplar Cell wall, 38.3%

dehignified. Cooking time 120mun. delignified. Cooking time 140min. delignified. Cooking time 180min.
Bar =().83m. Bar=-{0.51,m. Bar=0.51m.

5

Proto.13 Poplar Cross  sectioned Phote.14 Poeplar Cross sectioned Photo.15 Poplar Cross sectioned
fiber, 38.5% delignified. Cooking fiher, 72.0%, delignified. Cooking fiber, 7127 deligrnified. Cocking
tme 20min, (X660 tune 120man, EX660) time Lmin, AN66H0)

Photo.16 Korean pine Cell corner, Photo.17 Kerean pine Cell corner, Photo.18 Korean pine Cell corner,
11.3% delignified. Cooking  time 76.8% dehgnified. Cooling time 14.8% delignified. Cooking time
2omin, Bar ==, 0] s, blrmin, Bar-0,5] pm, 1ourur. Bar==0.31,m.

Photo.19 Korean pine Cell corner, Photo.20 Korean pine Cell corner, Photo.21 Korean pine Cell corner,
116.8% delignified. Cooking time 51.3% delignified. Cooking time t6.1%  delignified. Cooking time

120min, Bar=0.51m, 140run, Bar =0.51 gm, 1a0mun, Bar =080,
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Photo.22 Korean pine Cell wall,
11.5% delignified.
20min, Bar=0,17am,

Photo.23 Korean
26.8%  delignified.
60min. Bar=

pine Cell wall,
Cooking  time
(317 m.

Photo.24 Korean pine Cell wall,
Cooking time 37.5% delignified.

Cooking  time
A0min, Bar==(

,.“vl,umA
g

Photo.25 Korean pme Cell wall,

1687, delignified.

Photo.26  Korean pine Cell wall, Photo.2?7 Korean pine C wall,
Cocking  time 5137, dehgnified. Cooking time 66.1% delignified. Cooking time
Lztmmn, Bar =4, 51 an, Homin, Bar - 1.82am. L80rmun,- Bar-=0.17 zm.
B

Photo.28 Korean pine Cross sec Photo.2% Korecan pine
tioned  fiber, 14.5%

Cross sec mne Cross sec-
delignified. fiber. 5137
Conking time 20mun, { X660)

fiber.  66.1%

» delignified. tioned o delignified.
Cooking time 180mim. (X660)
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