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ABSTRACT

Bio-kraft pulping of Populus albax glandulosa pretreated with whiterot fungus, Phanerochaete
chrysosporium KCCM 34740, was investigated. The biopulping efficiency was evalued based on fungal
pretreatment time and properties of bio-kraft pulp (pulp yield, freeness, WRV, kappa number and
brightness) in comparison to the controls. Pretreatment of poplar wood chips with Phanerochaete
chrysosporium KCCM 34740 for 10days resulted in a some increase in screened yield (by 2%). According to
increase of fungal incubation time, decrease in freeness (CSF) and increase in WRV were observed. And
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bio-kraft pulping also led to improvement of physical properties of handsheet. As a result of bio-beating
effect, we expect the saving of chemicals in kraft cooking process and energy consumption in beating

process.

Keywords: Biokraft pulping, white-rot fungus, fungal pretreatment, bio-beating, pulp, handsheet, phy-

sical property
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Eae] gxsle] gad EEFE o83 AE
Hu3l rle dEE gadg Agder Baste
o AEL s A G0 FY, 5A AXEE
FASe n2A BEAY gad g ddHos 4
ooz B4 3L A8, vAEd @ A A
8t (micro-fibrillation) & F%31= A olth(Messner
et al., 1998). WARFFo] B L2 FA
AEY o) Fiso] gl 2lade] 7= ¥ 9 A
BA3E fegtozy B4 Ny d& ¢ |3t
g o7& ¢ k. &, olgd 4§ A dxs
(mechanical pulping) ¥4l A&dctd axtgd &
AHE 34 duiAY 4 Y & 2(Akhtar et
al., 1997), 3}8t X 3H(chemical pulping) ¥738 %
£9 A9, okl ARA ) S B3 S E FY
Zo| AL TRl B} $#AAAA FAHE A
uet 5= gl Yotk (Messner et al., 1998). &
3 sjst WEsl 34 Lo A, gade A3
B E 53l 7|E9] 23 584 A o3 UL
F89 EA% ol AR uhg F 9tde oJHE 7HA

o Qic =7 v od S EHAHAN d

olg 4 & AE 18] (bio-beating) A= Fol
AZZA Z, 2HZAd 288 FYAUXE of
AT AN £ & A= JuEHY, njAE)
o& RodEE 22 Hf Axee o3dst ¢ vA
A4ste U= A7 52 288 S st A
29 Folo] F5H FA FYE ERE F U= T
2o gaRE FE3 E § UK Trotter, 1990).

aejuh, ol g Hofel A7) ulw gol oo
A1 Qe A 2] A9x 8t dg FAY
EAo] 328 Y& I3 7| & BT A7) iR

ol 714 B2 FA A JFH 33 A
A 4 Folo] A A 2 2o EFA 1 gl
o (Akhtar, 1993 Leatham et al., 1990: Scott et
al., 1998: Sykes. 1993; Trotter, 1990), A& o &
318 B35} 34, 53] kraft pulping 34 &3
ATE A9 o)FoAA g1 K Messner et al.,
1998).

el B Ao dA AAFeR 71 g
o] gH 1 Y= 33 P APLE HALSY
(kraft pulping)& tidoz WARER Al 9
g “bio-kraft pulping’ 71€& A¥H o2 Hrsta,
E3 2ud I8 53 = 9 Fol9 EA MM
ANE O4H Wy ol8sl HFstaat st

2. Mz ¥ 4
2.1 BANNE

211 3MZF 4 HEH

B Ao AHEE FATFEE NARET F B4
59 &3l Phanerochaete  chrysosporium
KCCM 34740 2.2 =u]BERENE (KCCM) oA
Boutol ALgERY. FATFE TR UedA
FAMA ] HEaka, 29+1T € FuiFE 70+1%
z74  dkel wigielA  7dn AESE ¥
homogenizer2 FESIAIA EA 3| A2l HF 4
o2 AR

2.1.2 SAHIX|

FAFEFY wgd AHE FAEIA = YM broth
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Table 1. Medium composition

Medium Composition
YMbroth ~ Yeastextract 308 pygieq
@iFco ~ Maltextract 308 g
Peptone 50g
271120) Dextrose  100g  10%

dAuiRE 1 2L Table 17 2t}
213 88 g

B AQME 25& HEE Y53} Faode
AFA, Aegas 248 2 ad 3 5§ £49
8014 & A5td g A J& FAARE HA
Fhon, £ ARYE HYeF F @A) A
g AAgo] HluE HL AR (Populus alba
X glandulosa) & AHE3IAT, B4 & 27] 20%15
X3 mm(WXLXT) ol Wje] BRAe|7t G35 At
& Azl AHgsigth B F 59 e o
7] 918 &% 4£1TC, AiEE 20X1TE FAH=
G F7 A ALE- A7A] Bastd e, AES
7] (bioreactor)oll FYH3t7] el A2l 4841t &
oF WX} ¥ ethylene oxide gas ‘B 7|04 24X
< ATt AHgEtart

2.1.4 M4 88t27|(bioreactor)

24 3] AA e o] &F FENLIE F - F
FAu7t FaE 87] ol =] §3F 1049 A
2 2 A BT 7 3AHYE dAE] WY
z279 S £ F A=E ¢, AU
(A9 %, 2000). zt BEWNETE FAAAGAE
Bato] HEd 4 FF 83717 3FE 7 3
EE 3o Wgrit F ¥ 2 Fgol FAE F A
=2 zEdgoH, F9 Aol AR ML 120
T, 1.271%e0 A 307 7IHEZE ¥ AHEStiTh

2.2 SX el 2|

o J2d EA | P chrysosporium TA7F

e 72 gd e AEYOR o] AAF(0.005
g/mL: EA 3 1 g(0.D)F #AH 0.005 goll 32)
& FEAA WA FEFEe2N A J& AAs
4t o] ul WARF o] B Ho] FdsHA HE
g 5 IEE A4 IS YEWHST6 dAFH 59
s Hi BEAXNE Fato] #d wjgde 2R
g Ak JFE FA I ZH AENEI(HA
A g AN oA X 29+1T, AHEE 70+1%
FR31) Al 60U 7R vt ond, v 10 7t
HoZ AHY &#HE Hrlstgnh

2.3 Kraft pulping

A7t S5d 54 H-2 Table 29 FazA0
) AT E FIE AAEHN oY, St #d &
A zAd(HEr)7 2 i) B4 J& ER
448 AHF & flat screen(Toyoseiki, Japan)
2 FAs9d B3 T S4 Y& 2724 1)
W@3}7) QJete] FAdxAc e FUZE FIHE AAF
At

2.4 HZ 7ol §4 Hot

AzY AYTE I (UKP)& 202 JA5-ES
ZA3lgon, olo] «F=(CSF), WRV, 73t
(kappa number) ¥ HMEE ZFAH3Yct. WRVE
Jayme 5o} A|NF 2PAEAYE ol &3l AF
24851, U 42 TAPPI Test Methodsol
oA &7sigirh

Table 2. Conditions of kraft cooking

Parameters Conditions
Active alkali 17%
Sulfidity 20%
Liquor-to-wood ratio 5:1
Max. cooking temp. 170C
Time to max. temp. 1hr.
Time at max. temp. 2hr.
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2.5 ==X Mz & 24 It

Z} HezAdE Alzg HUIE Folo B4 n
Ae WA AHE H#Z317] 995t TAPPI T 205
om-889 w2t BA A8 A2 AFsY. o
o, BEns] 28 AAA HAL 95l dx &
2 usie AR @kt AR 7 2AE £33
A= TAPPI Test Methodsoll wel Q4% Q147
T JdE 9 B4R EE 235y, 2 EAHE v
A P4 1=

2.6 O|MF#=X st pha

WAREF AR A 2 Yo 4E Pxs
2 4Ens) 482 $AHoR HAa7) Salo]
Al[A@u] 4 (SEM : Hitachi S-300N, Japan)& ©]
§3ted A 7120] HE 2R 3, WE D 524
o HlATEH WSE BRAYT

Y A=A slA A 1047 FAE
2ol HlE Hof of 2%7A ] & 5718 vE
How, o] F2E F&0| A% Zadle FEE Bol
wA AAY 60l H oF 6%7HA] &0l HE
He Fdain. A4 R 7Y wjFz=ddl 2l
A AAE 71 RN A4 wjgo] FA]4 v
YR i 52 F&E YEllen, I Aol 0.5
~1.4%2 344 wjgo] FRA4 wjgrt o
& FHANAM AR A2 YERTH(Fig. 1). ©]¥
g Ae g 27) HARFFY SR O 2ado)
g 1xe A4 28 54 R 0|2 A% FA A

24 Ue] thgdsie] 7|ske Reg AREY, A

A8l 717te] Hojel upet 7] @58E it 5
uz]o] UX £89 7AAE 2 AeE 13E
AtHOriaran et al., 1990). T3 314 wjfo] A

& g

Screened yields (%)

3

35

Control 10 20 30 420 90 60
Treatment time (days)

Fig. 1. Changes in screened yields of pulps by
pretreated with P. chrysosporium.

24 wjgFret YA F7e] S W AFES &3}
A#eozn A8 dxzt 9 13 8& 1, Z3)
offlo] St 2 WA S BASY 2 HELS 74
AFoERN Thh ¥ FHFEE s A
At g

A+ E(CSF)E AAE 71zte] F71d5E 7443
© A% HoJuA, HA 10doN 2 ZiZEo)
Hi 29 mL(3 A4 Wz 7M. =3 BRE A
A 71zt A B2 wigko] AR ARG Be o
EE JeiEd 2 Aol 6~12 mlel ¢l29, 1
% AAE 10494 H1XE 2AHFig. 2). WRV
€ AAE 717k Foel wat AAH o v F
7t A& Bk AAE 109904 2 F71Ee] 7}
 =%om, AXA g e A g =
£ 72 Yeld o (Fig. 3). o181 A= WA Ew
A7t FaFde] AT 2 S =9} HEHG
o] 9% g gRe] nHafEe dFAsE fEs)
3 ARH o AFEE Fojxen, WRVE F7HA
7 Aoz nggrh

Fhargke] A4, A 7179 Fotel et A4
A #A: A¥E HYom, A 1084 7HF 2
ZAZS JelAHFig. 4). WATE AXE 10¢9
75, Al vla A wjgel M 0.1%, A4
Bl ol A o} 0.5%9] 27| 5718 JEI oY 1 o] F
2E A% Z2dE %S JeERiEA AAE 60
e A 1.3%(FA] wid)e] Fa&e BIG
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Fig. 2. Changes in freeness of pulps by pre-
treated with P. chrysosporium.
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Fig. 3. Changes in WRV of pulps by pretreated
with P. chrysosporium.

(Fig. 5). ol WARFFe) AAejo] & 2a1d9
Z7) AR 718 ARE Alsdo

3.2 +=xXx|2| 24 #sl

WYREF AP $2AE FAY 7ol e
AR (Fig. 6), WAE(Fig. 8) % 7= (Fig.
9)ol SlolM Thazrel ZEH AN EAE UERL
1}, QA% (Fig. NE A5 282 2yt ol
H3 Ao Ao oF 2 AxHe) Y
9} 10 e 2FTE S ole] AT L Fuel
el 719lske el i 2 9% w4 4%
sl 7)elske Ao= AprdT

12 BStationary
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E =23 e 8
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T
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Treatment time {days)

Fig. 4. Changes in kappa number of pulps by
pretreated with P. chrysosporium.
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Fig. 5. Changes in brightness of pulps by pre-
treated with P. chrysosporium.
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Fig. 6. Changes in breaking
handsheets by

P. chrysosporium.
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Fig. 7. Changes in tear index of handsheets by
pretreated with P. chrysosporium.
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Fig. 8. Changes in folding endurance of
hand-sheets by pretreated with
P. chrysosporium.
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Fig. 9. Changes in burst index of handsheets
by pretreated with P. chrysosporium.
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= AR 23 4 oA dRse 88 s
e Afe FA4 Fo AFdE e HFHe
Z2E #2279 Zx Add NA8SE 49 5 3l
AT

4. 4 £

234 W glade] A9y B3 5A4& Ad HAR
%3 Phanerochaete chrysosporium KCCM 34740
TFE @AM SA Holl A3t bio-kraft
pulping A& 7FesA 2 AEd 5798 APH o=
gGrrstdch Axe Aw, FAE dizTol va) BT
&8 AAE 10doA Hu o 2%9 F7HE BY
om AXE 7zte] Flo ue} AR i,
WRVY] 57t 48g Jehlnt, ol WAR-Fad 9
3 Elade] AeA B wet £2 AE e g
ado] Alde) 2a) - &g o2 52 Axy Wi
9 AT A EL 52 ARie] Padl 719E A
o2 AlgHy, AfHog $x29 B4 /Al 4
3k o2 waE. ot At tubgt H WAy
Ee] 27] W3l BAZE AT F YA on, 53
FALAAEN 7 A B8t o|HT AL AER
& 2hg, & BT PR ulA i3t 2 d3Est
NPeHe AYE AT 5 YU
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A He AAS A=, FAHS FF o 79
M2 48 F don, 9z 9 Fx29 4 7
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Photo. 1. Scanning electron micrograph of the cross section of wood chip
(A : untreated, B : treated).

Photo. 2. Scanning electron micrograph of pulp fiber(<4000) (A : untreated, B : treated).

Photo. 3. Scanning electron micrograph of handsheet(X1500) (A : untreated, B : treated).
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