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Abstract: Pulping properties of Eucalyptus urograndis x E. grandis (E. u. X E. g. ) and Acacia mangium Willd. wood chips were
investigated by using preconditioning refinerchemical alkaline peroxide mechanical pulping ( P-RC APMP) process. Specific
refining energies were recorded and both physical properties and optical properties of pulps were evaluated. Results show that
similar brightness of P-RC APMP pulps could be produced from both E. u. x E. g. and A. mangium wood chips. At the chemical
dosage level of H,0, 4.0 % and NaOH 3.5 % , which is a very low chemical consumption, pulp brightness of both pulps was
able to reach 75 % 1S0. The pulp yield of A. mangium wood chips was 3.0 % higher than that of E. u. x E. g. wood chip. At
the freeness level of 250 mL Canadian Standard Freeness ( CSF), pulps from A. mangium wood chips was much stronger than
that from E. u. x E. g.. For example, the tensile strength of P-RC APMP pulp from A. mangium was above 26 N-m/g , about
30 % higher than that of E. u. x E. g. pulp; Further refining could improve chemimechanical pulp strength. For the same CSF
level , pulping of A. mangium wood chips requires more refining energy than that of E. u. x E. g. wood chips.
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Table 1 Chemical impregnation conditions of P-RC APM process of the two stages %
22 4 B Iy B .
1k%wqﬂ W Bt H,0, NaOH Na,SiO, DTPA MgSO,
stages of chemical pretreatment
B—E st 1.0 1.5 1.0 0.3 0.05
BB 2nd 3.0 2.0 2.0 0.2 0.1

1.2.4  geAeml 2 XSS PR AT R AR AE A I 2 L U5 KSR 0.007 kW= h, BEZ L BEFE (KW - h/t) 3155
NI L RERE = (B M RERE — S HEHE) /2R TR
1.2.5 A mB et 40K TE W 9L E Messmer 24 5 A2 7= (9 b5 1 B ff AL, 76 3 % Kk, 85~
90 °C H{H ¥ 10 min,
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Table 2 Fiber morphologies of the two wood materials

e HAREE,  AHEVHKE/pm FHETHTEE/ o TR SPYEMN LFAEAMROUEE/pm BEJE L

. (kg - m™) mean fiber mean fiber length to B2/ um double wall wall to
wood species c . . . . . . .
basic density length width width ratio  lumen diameter thickness lumen ratio
FEE 0.510 820 17.68 46.38 11.53 6.15 0.53
E . u x E. g.
o 553
i 0.415 1066 20.76 51.35 10.71 5.15 0.48

A. mangium
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Table 3 Chemical compositions of the two wood materials %
‘ Y extractives .
W il LR R NS o e Y ix
. L 1% oK -
wood species holocellulose Klason lignin pentosan ash
NaOH hot water  alcohol-benzene

RBEME u x E. g 77.26 23.48 16.24 3.43 1.89 16.55 0.37
o A AL mangium 76.15 21.85 22.00 4.83 2.53 23.20 0.61
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Fig.1 Comparison of specific refining energy of the wood materials by P-RC APMP process

two wood materials using P-RC APMP process
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Fig.3 Strength properties comparison of pulps from E. u. x E. g. and A. mangium wood chips using P-RC
APMP process
2.2.5 EaE MR, EEMAS DB P-RC APMP T2 B A6l 5 56, H,0, HlH
4.0 % iF,2 FEORL P-RC APMP T 20l 75 B 485 1 BE AT 3K 75 % 1SO 7247 (WLI 4) o AT 25 254 °F
T DR £ I I P ARG o 53 HR U 2 R A Y HL0, AR (B 7.5 % ) ,2 Bl 5UREBE %5
2yt BRI, AT AR X AR, A AR g, B o A AR5k Tk 82 % 1SO LI b
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HER) T o o — MU, A T AR % AU/ , B T A L 2 0 ) A P R B W . AN AR
WFFE R W], APMP Z03A [ 19 i 70 4 53 %k i 246 1 RE AT A7 AN [R) B B A9 AR Tk o 20501 Xk AN () 649 B 23 26 73
PEAT T A0 R MR AR v Wy B R, A BRI A O R O 4% 1) D0 , B A O A b 2 23 i 7 40K 0 4 4% T4 B
WIEZAL TR . R4 G IIRMIE CSF R ,2 FER P-RC APMP 40K (9 9 4 4153
*4 EE#SSLHEERMER P-RC APMP KR HIFTEHS

Table 4 Fractionations of pulps of two wood materials by P-RC APMP process

AN [F) 03 X 19 9 43 4143 fractionations/ %

(AR . CSF/mL
wood species 1.19 mm 0.60 mm 0.30 mm 0.25 mm 0.15 mm <0.15 mm
RBEM E u x E. g 339 0.23 1.46 22.44 8. 11 22.07 45.69
o BB A mangium 300 1.11 6.43 21.12 10.65 23.78 36.91

HIZ 4 AT UL AR A B9 T 22 4600 T 45 19 2 FSURH P-RC APMP 4R3E 1 0 73 4 70 22 Bk . BE
¥ P-RC APMP 483 B 75 i 48 K T 0. 15 mm i A N B9 21 73 Z FAL Ty 54.31 % , 38 0. 15 mm §ifi 5% i B2 £
Irik 45.69 % M0 B o5 S B AE R T 0. 15 mm G S5 Al A 19 2H 73 2 1K 63.09 % , i 0. 15 mm fifi 4§
B 7309 36.91 % o AI UL, HCREAHIT CSF 4 5 Ff BORE, S oy AR AP A 4 27 4R 20 0 35 R 2L R B A
KW 2, R FA R b B 2R A0 /N 2H 7y & i W L B AR R XS D R SR R £ T 2 KR

RTREMIE—EH.
2.2.7 GOKAFAE XS B2 T MIFE R H0, JHAE (4.0 % ) 1 NaOH JIHE (3.5 % ) 445 T ,2 Ak

P-RC APMP i3 25 5 R IK 195 YL AR
x5 EE#5IHBEBAEMER P-RC APMP #i 3 EKi5H M H
Table 5 Pollution loads of P-RC APMP pulping effluents from two wood materials

T Fh e/ (kg 1) EMREE R/ (kg ") FEARBEY/ (kg t™")  MEIEY/ (kg-t')  GE/G
wood species COD BOD SS TS color/times
REME u. xE. g 102.8 35.7 73.4 157.7 652
o N A B AL mangium 105.5 36.2 52.5 129.6 447

5 o R E MR P-RCAPMP il 5 5= A4 Pk v i Ak 2 48 i (COD) AR M8 %4 (BOD) &
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i 5 5 A EUERE P-RC APMP il 2% 7= A4 & K v i) COD Al BOD AH 3T, i [ 1R B 77 9 (SS) K B E B ¥
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3.1 BEMME NHDYZEEER P-RC APMP I 3K 5 el, AHF# H,0, H# 4.0 % ,NaOH H &
3.5 % AFF REMS D 5 A E W R FEEE P-RC APMP i 38 15 243 5 ] ik 21 87 % #1190 % , 403K H ¥
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3.2 ARG AT, S oy AR S A5 4K ) ) B i B M RE A A A TR BRI B ik BE PR RE L i EUAH [
BRI B KA o i 25 5 (CSF) 250 mL (4R, BB B RS T #0 46 ot 09 0 il o B2 A 20. 1 N-m/ g, 1fi 5 7 #H
LR BB R 3 TR 26.0 Nom/g DL |,

3.3 MFHZET 65T CSF 4RI, B A8 LI 2R B 75 (7 B8 I Fi FE LU 8 R it =g o

3.4 H[F H,0, H & (4.0 % ) F1 NaOH (3.5 % ) 518~ ,2 FJ5E P-RC APMP il 3% J& 7K 1) fb % #E
A (COD) M AW #E A & (BOD) K& A= & AH T, 11 B B AL 04 il 5 % K v [ AR B 77 9 (SS) I B B 2 W
(TS) & ik = T 5 A R R K
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