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. EREEH T, KA L4 (SEM) 54 T 5B WG MG LR @O E L7, 50 F B 4 & 5440
(Fiber-Tester) 247 T 4 B LB AT e AP A A B EFAMN T, BIRLEREARNAHAEEF OCC KERAILEL
A B % 24 Ulg st TT3) ,pH 6.0,:8 % 45 °C, 3K 3%, BT A4 TR 2 h. S8R A4 TLERE =
OCC #Enr, FHIKIEHIR D 11.5%, BHRIKIFHIRZ 122%, FREIRHKRES 7.5%, BRERLARSWEERKRA
20.6%; 4B/ & KAR B AR LA FAIZE F OCC AT, FHRIKIAIRS 10.0%, 27 KIGHIZZ 27.0%, FREF
HAEZH 10.5%, BIRERMREZ@ERKA 24.9%. ZEAHAEGHTELTIAUG R FORAE HEBEIFLK
TR R EA ;W B R O KR R BRSO S Y] R B S eGSR h F G XA 136.7 mg/m 5 E

140.6 mg/m.
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Improving Strength Properties of LOCC Pulp through
Laccase Catalyzed Oxidation

ZHANG Si-yang, PEI Ji-cheng, HU Hui-ren, ZHANG Xin-lu
(Tianjin Key Laboratory of Pulp and Paper, College of Material Science and Chemical Engineering,
Tianjin University of Science & Technology, Tianjin 300457 ,China)

Abstract: The local OCC (LOCC) pulp treated with laccase for increasing pulp strength has been studied ,and the conditions
of pulp with laccase treated was optimized. SEM and Fiber-Tester was used to analysis the different of fiber’s surface change
and morphological parameters between pulp treated with or without laccase. The best optimized condition of laccase
treatment is laccase dosage 24 U/g,consistency 3%,pH 6.0,temperature 45 °C,reactive time 2 h,air condition. Increased
intension of LOCC pulp treated with laccase are dry tensile index 11.5%,wet tensile index 12.2%,dry ring crush index 7.5%
and wet ring crush index 20.6%. Increased intension of LOCC pulp treated with laccase/white water system are dry tensile
index 10.0%,wet tensile index 27.0%,dry ring crush index 10.5% and wet ring crush index 24.9%. After treatment with
laccase, the surface of fiber turned to be rough. However, LOCC pulp treated with laccase and white water,not only occurred
adhesion phenomenon between fibers,but also coarseness of fibers increased from 136.7 mg/m to 140.6 mg/m,compared
with control sample.

Keywords: laccase; laccase/white water system; LOCC; paper strength

WEH 3 1R 22 50 1) CHUR R ANUE R By B 4E NS R IH FLAS AR AR (AOCC) A J5URME K, T
W, PR AR A TR H RS, R IRECRRAE AR A PUAS A AR ISR i oy BB 5 DL
Bk (LOCC) 10 FLBB R AR AR I LAt IOk, AR B s SHR—FE AT LOCC IR Ay 1Y FLA A AR ARG

WFSEER: 2009-12-11; f&EHE: 2010-08-19
HEHE. FERARREES RN H (30771694) ; REiRHLHRI & JB5 H (06 TXTIIC14302)
EER A SRR (1983—) , B, BIRITA, WiLAFEA; BIE1EE: Uk, #UZ, jcpei@tust.edu.cn.



+ 34 -

SR IRAAEN T

BEIHE—Fh 2 ARG, 2 5 R AR i 2R

A, HA AR R M BE ), 7E T 3K 4 b i g

HEJB%%%@J R DR R KA B DL AR
LT A2 R A PP S 22 )5 . AT, B L
T3 AOCC HBMERE 2 m R ARR I B 29t i
NN S P R Y S D 87 /N e e e
I B T SEBR Tl Az 7 2 v AR TR A R B
AOCC J5URHER BFAL BRI T T WY, 255 R B T b
B AOCC FfE KM R AR 16 Ulg, ik
3%,pH 6.5,1REE 45 C M= 2 h. 525 (ke
FHLG, Ab3E AOCC 4R TR HT K78 BRI A R 4
BT IR T 35.2% F1 39.5%,

ASCLLE™ OCC 43K M ERE, 45 T B Hgib #E
™ OCC AU MR T 240, W98 T 52 i i 4G5
FEM i Z 2. R BT T I3 WA PR Hi
JE A AR PO, R A AR AT B T 3
JiF b BRI IS £F AT S 2F S AR AL, F R AL
FALRIARZR B AUR IR, 8 4R o B AL P fit
—E ISR

1 #MREIE

1.1 B

B P2 H FUAR R AR AR, R RIE L0 0L B,
B4 NOVOZYMS51003, 4 F=#tS- OMN07006, fiff
1% 800 U/g, Novozymes A/S $2{it.

1.2 (U

H273M Bk K S L, 55 [E - Adirondack
Machine Corporation 2 7] ;267 7 PRI EEH AL, I8 il
W rE AU 5T 0 5 bR E AR U R LR, 75 | Estanit
GmbH /A #]; DCP-KY3000 HIFRF5m FEMRAY, pUJi]
KT AALZ8 AT BR N 7] s SE062 47 S1{X (SE051
YRR BRI E A, Fit it Lorentzen & Wettre 2\ 7] ; SEM
X-300 FHHL T B4, Philips A .

1.3 FHik
1.3.1 A& L5 a2

LOCC K2 et fia , Hii4E"h 0.30 mm A1
M i S WL TR, Ofiie 5 K PRI BSSRAHLATHK
FHe 10%, THIE 45 °SR.

FRE— 2 S il A A R B TR, oK iy
NSRRI | SR P 7 R wl s S A A A s v il iy
FRHY pH. VAR RIE 2SS, S min S5 ARG, 7853
Ptk AbPERIFRA AW SOV AR R B A SR, B

FHHBLEEB B25% FHoll

10 min #8715 —K pH, ffi{A & pH {RFHEE
132 KA

F4iE 1SO 5269-2: 1998 b , FEFRUELR T i 5
¥R
1.3.3 4B pEm 2

4% GB/T 453—2002 { 4RFIACHR BT oK 58 B A
FE (TEBUM i) ) W F40 7 i TPk om B 5 AR 4
GB/T 465.2—1989 { 4CFNACAR % H 1E B [A]92 K I $7t
KSR EE AT E L ) e F40 R e hsk R i iR
WEFE Y 1 h, AR A e+ it AR 48 GB/T
2679.8—1995 { 4R LA IR 58 BE (0l 72 ) s F
Yo R TR R, 40 TEA R BT 100% i
FER 25 CHIFREEHLE 48 h, RGN E FH0 H A3
RAEEL, I ORI IR R 8
1.3.4 x4 &

Hifil OCC FAKHPHEALEE K, Hil 4 2514 M 4
BIACBREFIA] 2 h, iRJE 45 °C,pH 7.3 CRIETY) , 3k
3%, BB 30 .

2 #RGiTE

2.1 ZFEBAEEF OCCHRELMML
211 %EAE

P SN AL 45 °C L iHE] 2 h, pH 6.0, 3%
e 3%. SCERH 8.16.24 .32 U/g 4 FhizshigHEAb
PRE = OCC 4R, a5 % aniE 1 i,

45 14
~ "_—‘\A —~
Ta.n 40F 113 "
E £
z 35/ \ | %
;Tj 30F —a— FHIEKFTEL 411 z
w» = THEIREL iy
T il
5 L L L
2 8 16 24 32 4()10
WY (U g )
(a) THREE
5 5
- iR
~ 4| e R {s 2
‘c.p —_— .
g, l—_/_/' | :
E zZ
¢ <
= |, ®
= A——a a &£
o =]
2 1 1 =
= e
0 16 24 32 400
VR (U-g )
(b) MBHREE

B 1 ZRERAEXMKEERNRm
Fig.1 Effect of laccase dosage on paper strength
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Fig.2 Effect of temperature on paper strength
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Fig.3 Effect of treatment time on paper strength
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Fig.5 Effect of pulp consistency on paper strength
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Tab.1 Changes in strength properties of paper made of LOCC pulp treated with laccase

W FE/ (gm?) FHiskiE Y N-m-g") BHUKIEEY N-m-g ™) FHEREY N-m-g) B N-m-g")
=H 121.1 34.6 1.80 9.05 3.20
i Ld 120.9 38.6 2.02 9.73 3.86
Ha/% - 11.5 12.2 75 20.6
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Tab.2 Changes in strength properties of paper made of LOCC pulp treated with laccase/white water system
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20104F 12 H

SRIEE, 55 WA OCC 4RI i AT =37 -

T IR B = R 2 ph PR AR WAL PR 1Y 20,693 i F
24.9%. X PRI AT RS T K & A BB 2 v A 1)
PR IR, A ALY T AR el e U0
T AR BT 21 4 32 BE 1A (1 52 2 P pR R SO R 2 Y
AN, AR AL A WAL FEARAV LT 2 2 4T Y dpe 202
SECR A B A e
24 RPEBENR

il 6 (a) PR, REBE R HRRR, REHE 5

(a) AbPRHY

E 6

Pl 7 S B I KR R A HE AR AT R R
Lo R K A ZR AL PR A £ YRR 1 SO, £F
2 15 21 Y 7] HE O A B 34, JRy i k& 7 (b)
HR T AT AT DL AR 11 2 e IR JBOH 47 4 5 21 4 2 )
CBERAE—E BRI T —@E WE ST

(b) ALIE SRR
BB/ AR R ERTE FH0 R YRS SEM
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Fig.6 SEM images of handsheet treated with or without laccase
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Tab.3 Morphological parameters of pulp fibers

3Ly YK /mm LR TR /um PR/ (mgm ™) B T/% FARLT e 25804
e 1.069 27.0 136.7 89.5 1.126
BENAL 3 1.076 27.1 135.9 89.6 1.130
R/ K AR R AL B 1.082 27.3 140.6 89.4 1.125
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