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Utilization of Pine Bark (Part 5)"
-Alkaline Sulfite-Anthraquinone Delignification of Pine Bark-

Sung-Phil Mun™* + Sung-Chun Park”

ABSTRACT

Alkaline sulfite-anthraquinone(AQ) cooking was examined for their effectiveness in delignification of
pine (Pinus densiflora S. et Z.) bark. Better delignification was achieved with alkaline sulfite liquor
compared to monosulfite liquor, but the degree of delignification was less than 90% indicating need
for improvement in cooking method. Remarkable increase in the rate of cooking and delignification
was obtained by the simple addition of AQ to the alkaline sulfite cooking. Selectivity of deligni-
fication was also improved by the addition of AQ. Consequently, 90% of delignification was achieved
with the addition of 0.2% AQ to the alkaline sulfite cooking. The selectivity of delignification was
slightly affected by cooking temperature and NaOH concentration during alkaline sulfite-AQ cooking of
the bark. The selectivity of delignification was highly affected by the concentration of Na»SOs, and
the optimum concentration of Na,SO; for the high delignification was 30% as NaO.
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Table 1. Cooking conditions of pine bark

Cooking method Monosulfite Alkaline sulfite Alkaline sulfite-AQ
Cooking temp.(C) 170 170~ 180 170~ 190
Na;8O3(% as Nax0) 30 20~30 20~30
NaOH(% as Na;0) - 3.7~74 1.85~11.1
AQ(% on bark) 0, 0.2 0.1~05

Time to max. temp.: 90 min., Liquor to bark ratio: 6.
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Fig. 1. Total yield as funtion of cooking time for
monosulfite and alkaline sulfite cooking

Monosulfite: cooking temp. 170T, NaSO; 30%(as
Nay0),

Alkaline sulfite: cooking temp. 170C, Na;SO; 30%
(as Na;0), NaOH 7.4%(as Na;0).
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Fig. 2. Delignification as function of cooking time

for monosulfite and alkaline sulfite cooking,
Cooking conditions are the same as in Fig. 1.
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Fig. 3. Selectivity of delignification during mono-
sulfite and alkaline sulfite cooking.

- 48 -



aUF £39 F¢H o] H(A5E)

AR 2N monosulfiteZd| 20| dza]A o}3it
g FARARY 1 HEAe] FastAh ojF AL
AL FEA FeZge g A3 &1 @538 F
7k A =7 dEez YA, FHEZI &
ZE A olid FaRel gl sjery nE9
geladd s 2Ygsittn AR o)y A
2RE $£3FHA pHE Eele Ao ggad ¢
F8 £2 & AT £ e elgta ALEHRA,
a3 o @3 dEeA oY FERPAAY
Hd gEadEE RUBFEEAM 90%ol4e 1xe]
gelad g 7ldisr]e ok

9, 197090 ALE AQe A&wuigl o] &
24 FHzA0A FAEES el HYHe
FAA T Baso|9n) uetd Fue el
o}gitg Z&A] gElade u§ AMAE EFe
2 AQE #H7lslxn o a¥E AEdNG

3.2 fzaly ofgiMy-AQ Sl

AuR 39 gy ol FHA AQY
7 AT AR FHSEE A FHFig.
HATE Rold, EF Fig. 5o vetd AXY 2
gadel Hold A3E Uelddge Aot ol &
FGe @A 01%9 AQH¥ZIEE dASA UEwe
o, 0.2%°1%9] H7HrEe gead d¥4E ¥4

056 100 50 200 250
Cooking time (min.)

Fig. 4. Effect of AQ on cooking rate during alka-
line sulfite cooking. Conditions:

Cooking temp. 170T, Na;SO; 30%(as NayO), NaOH
7.4%(as Nay0).
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Fig. 5. Effect of AQ on delignification during
alkaline sulfite cooking.
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Fig. 6. Effect of AQ on selectivity of delignificaion
during alkaline sulfite cooking.
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Table 2. Effect of Na;SO; during alkaline sulfite-AQ cooking

Fig. 7. Effect of cooking temperature on selectivity
of delignification during alkaline sulfite-AQ

Conditions: Na,SO; 30%(as Na;0), NaOH 7.4%(as

Yield (%)

40
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O 175°C
A 180°C

A
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cooking.

Na,0).

Na;S0; % Time Yield Lignin Delignification
(as NaO) (min.) (%) (% on bark) (%)
60 36.5 8.5 74.6
20 120 34.1 7.2 81.9
180 32.7 6.2 84.6
60 37.7 9.2 80.3
25 120 342 7.4 84.2
180 335 7.3 84.4
0 48.2 13.1 71.9
30 38.6 8.5 81.8
60 35.2 7.3 84.5
90 34.8 6.0 87.1
30 120 322 52 889
150 31.7 5.1 89.2
180 314 48 89.7
210 309 49 894
240 304 43 90.7

NaOH 7.4% (as Na;0), AQ 0.2% (on bark), Cooking temp.
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Fig. 8. Effect of Na;SO; on selectivity of deligni-
fication during alkaline sulfite-AQ cooking.

Conditions: Cooking temp. 170C, AQ 0.2%, NaOH
7.4% (as Nay0).
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Fig. 9. Effect of NaOH on selectivity of deligni-
fication during alkaline sulite-AQ cooking.
Conditions: Cooking temp. 170C, AQ 0.2%, Na;SO;
30%(as Na0).
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