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On the High Yield Pulping of Fir by Pressurized Refining
Nam Seok Cho*? : Byoung Muk Jo*?

Neutral sulfite precooked fir chips were refined in the Asplund Laboratory Defibrator at various tem-
peratures {20C, 120C and 180T). The effects of refining temperatures on the physical property and
morphological structure of the resulting pulps were discussed.

Yields of precooked chips (84%, 92% and 100%) and refining temperature affected remarkably the
yield of refined pulp, its beatability, sheet strength and morphological characteristics. Pulp  yield and
beatatility decreased with increasing refining temperature.

Fiber surface of unbeaten pulp from precooked chips of 84% yield was to some extent covered by the
secondary wall, while that of the pulp from precooked yield of 92% by the compound middle lamella. In the
case of uncooked chips, fibers were damaged heavily, and the exposed fiber surface resulted from the
equal amount of the secondary wall and the compound middle lamella.

In the case of pulps prepared from precooked chips of higher yields (92% and 100%), sheet strength
increased linearly as sheet density increased. But at the same sheet density, pulp from lower precooked
yield (84%) had better sheet strength after open discharge refining as compared to pressurized refining,
because pulp from the former had much amounts of fines fraction of higher water retention value than
the latters. And there was observed a little difference in fiber length distribution but nearly similar in

its morphology with increasing refining temperature.
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Fig. 1. Schematic drawing of sampling position
a: Disc for measurement of physical pro-
perties
b ! Disc for chemical analysis
¢ ! Part for chipping
¢ . Length of sample log
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Table 1. Chemical properties of fir wood.

L L/1 % on wood
Ash 0.26
Extractives, cold-water 1.3

hot-water 2.6
1%-NaOH 5.2
Alcohol-Benzene 2.6
Holocellulose 74.0
Pentosan 15.2
Lignin 30. 1
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Table 2. Cooking conditions of fir chip.
Chemical, % on wood Cooking condition
Yield, %
Na, SO, Na HCO; Temp, C Time, min.
— — — — 100
12 170 10 91.5
12 170 90 84.3
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Fig. 2 Effect of refining temperature on pulp yields.

F:fir (Abies sachalinensis)
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Fig. 3. Relation between freeness and refining
temperature.
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Photo. 1 SEM of unbeaten pulps (precoocked Photo. 2 SEM of unbeaten pulp{precooked
vield 92%). vield 84%)
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Photo. 3 SEM of beaten pulps (precooked vield). Refining temperature A:20C, B:120C, C: 180C, Right
sides are detailed surfaces of left side. CML : Compound middle lamella, SW : Secondary wall
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Table 3. Physical properties and fractionations of neutral sulfite precooked pulps.

Precooked F—100 | F—92 F—84
yields, % !
Refining
120 180 20 120 180 20 120 180 ‘
temp., C
C. S. F, !
325 315 343 340 330 357 339 397
ml
Basis weight,
108.8 104.5 85.6 84.1 84.7 75.2 77.0 73.9
g/ m*
Density, g/cm® 0.36 0.40 0.44 0.46 0.47 0.60 0.64 0.65
Breaking
1.16 1.23 3.4 3.46 3.64 6 49 6.60 5.72
length, km
Burst index,
0.53 0.77 1.72 1.77 1.76 4.80 4.4%8 4.35
kPa-m?*/g
Tear index,
2.95 3.39 6.70 6.41 6.24 5.48 5.30 5.32
mN-m?/g
Fractionation, %
R12 6.9 10.9 15.6 20.8 24.4 28.7 31.0 34.5
R 20 10.1 21.3 22.5 22.0 21.1 30.1 29.2 28.8
R 42 8.2 6.6 5.3 6.0 5.3 6.6 7.4 6.0
R 100 19.0 12.1 11.5 12.9 13.8 14.2 13.6 14.2
P 100 55. 8 49,1 45.1 38.3 35.4 20.4 18.8 16.5
Baf o 2 fgHE bS] 2dd o 54 F-84e A WM Eol ojell | Al @S wbgo bl vl
Soll v B st A A RS fiResl ol o gy of = i MU ] gl A {nu(’)OC) Hovbis
w2l sho| Y] = & AR il EANE phihiel shol Y gt o) Bkl WA KiME W
of 52| orokrh o3t
Photo. 3-8 F—844 =% 350ml H-Z7h = Niggsh ghal g A o) b RN BN el Bl I
of WIEE%r SEM o 24 glstol ik st steld % W ek Hoz ":h’% Xl I ¢l o= Mohlin;"'* Clark
sinalfbl =45 fire o o0 ardol om M *oul Hatton§*" ol ol shul fEHEN] #vell = 2
JEIRTHES 2 B AU B AL HETFRl o] wbel SW o] AL ek Al B L W el abeddbis Ao v #
o] WEHESD Ak el s M S B aaieh ¥ trstar oleh, ol el gk BBl 4 BUANEEAES] Fhol v
sheld g el el ol ek @% fedeiiel Bl = o 4 of BRIl Mol b gnllegal me] A vy s I
fer adulsh kel frghell clof A A SIS JEHE o wdho] ubgt 4t
Ao A rkslel
4 HIA|ES| #IRY HE Fig.8.S #Irsl MEicabe] MR e Jepd e
S R I 350m] Al ) WTRRRE A el A F-92ek 28 0 fEAUCHG elel4l el
FEPETL S Table 3. viepdlood Fig 7. & & ol W EAKIEVE 2 HelAd el A e#IY
A sl SUE Lz eb 2] WS hubd FHeleh o] BiU

oL et s ST T

{0 el gho| | i woc =i

sh b abe] BHGR T g el iRt 2 AmR s o

Aol wheba] Filigr whel 3ol ofw gb diE ! Uk



\J

52 sy B (RS 2@ uk No. 53,
7 7
A, B -
X\_ﬁ(_ i~ A"Ax’.//
6 [ N '8 F X 20T /m
S A 120C // !
X 20T RN W 180T S
5 412T LN 51 XA
W 180T i}
g £
~ "]
. £ ot ,
b0
5 e ks X
LSRN o ) X
¥ o3 AT s 3T F
=5 \\\:l‘\: RARY A ’
2 \2:*‘ X’ré
m 2 L 2 -
1L .-\_.\_. L ././.
0 Lp—L ) 1 L L 0 1 ) 1 1
300 500 700 0.2 0.3 0.4 05 0.6 0.7
C.S.F.,ml Density, g/cm®
Fig. 7. Relation between breaking length and Fig. 8. Relation between breaking length and sheet
freeness. density.
- B-100, --- B-92, ~--- B-84 — F-100, ---F-92, --- F-84
° r Holl olel A & el shold g W=y of ikielslo)
[ A deh M Eo) M Al sk A5 WILE
x 20 /x‘/' = (Table 3. BM)ol 4 fefHgtela ”& k? O‘LP gk
4 & 120C /,/ / /'/ F—84¢ 7% 2l3be]d fidige] Ao o2 Hirel 4
B 180C / .”/. BiFezbell Lrhxl HiES AR 3104 (6] - ol
) ‘ A Al E o] ZUERE S H:é&om “ielsholdgh W
7b dielebold gl W L el o AR &L el
X 3r oh HBEA B glof A 5 an el i
i Wil (Fig. 9.) OI-‘: WM Feel Al ol S et
e ERE R Tk abeb4 mlu‘i-*- "}A HI gb o)
.f‘:’ 2 b " 91 R R 'L%Uﬂi‘"ﬂ Al aplivel ek o}
f <An B HF B Ao w Ay o .“.fé;’.«w o} 6 od
z ﬁ #E5 o, ) -
@ x ﬁ. Fig. 10.9- F =844 225 A <) [l -4 #1002 SRt
1 0 50 100
7 AN Fxposed
_l———’.".'_ Beaten |CSF/|Density Clasmﬁc ation, % ratio %
pulps | ml |g/en’ |12 mesh 20, 12, 10, hifsi[i0
L . L | 1 . F-84-20| 357| 0.60 7z —N\ 301501 20

=

0.3 0.4 0.5 0.6
Density, g/cm®
Fig. 9. Relation between burst index and sheet

density.
— F-100, - F-92, ---F-84

0.7

F-84-120] 421 | 0.59 | = B\EEIK
JFsie1 487 0.5 | =Nvu
N,

Fig. 10.Fiber fractionation and surface characteristics

of beaten pulps.



19815

SR}

DuBE 2] sholnd kol ol gt A b7o| MY = fisel g R

53

Table 4. Effects of fines fraction*'

on properties of precooked yield 84% pulps which are refined at

20T, 120C and 180T.
LT C.S.F. Density Basis weight Bfgz;i‘;g Water retention
ml g/em?® g/ m? km value, %
F-84~ 20** 357 0.60 75.2 6.49 195
F-84-120 421 0.59 75.1 6.31 189
F-84-180 487 0.59 74.2 5.56 165
F-84- 20 Fb* 740 0.54 76.1 5.14 151
F-84-120Fb 745 0. 55 76.4 5.09 148
F-84-180Fb 745 0.55 75.8 4.87 149
LBKP+ 20Fi* — 0. 68 76.2 3.82 152
LBKP+120 Fi — 0. 67 76.5 3.75 150
LBKP+180 Fi - 0. 67 76. 8 3.19 147
LBKP* 975 0.6l 65.3 2.26 120
Note : ¥1 Fines passed through 100 meshes screen.
*2 Whole pulp.
%3 Fines-free fiber fraction.
*4 Mixed 15% of fines fraction to unbeaten LBKP
%5 Unbeaten LBKP, 340 -
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