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Characteristics Analysis and Chemi-Mechanical Pulping Properties
of Several Fast-Growing Hardwoods

LEI Ming, LI Jian-guo, JIANG Jing-yi, ZHANG Hong-jie
(Tianjin Key Laboratory of Pulp and Paper, College of Material Science and Chemical Engineering,
Tianjin University of Science & Technology, Tianjin 300457, China)

Abstract: The characteristics of several fast-growing hardwoods and their CMP pulping properties were studied. The dif-
ferent physical and chemical properties of three eucalyptuses and one triploid Chinese white poplar were analyzed. Further, the
chemi-mechanical pulps of different kinds of fast-growing hardwoods were made under three different chemical pretreat-
ments. The results show that with the increase in the amount of chemical pretreatment, the refining energy consumption re-
duced, the pulp yield decreased, the content of fiber shieves decreased, the pulp fiber content in long-fiber fractions increased

and the physical properties of the sheet has significantly improved, such as bulk, burst index, tensile index, elongation and

TEA. In the three eucalyptuses, the eucalyptus DH3229 has a relatively better pulping and papermaking performance.
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Fig.1 Flow chart of the CMP experiment
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Tab.1 Reaction conditions for the impregnation

AEHEEREEE F20k Foll

FREF Ao it | LF YRy A AR S50 SER R
FHOR IR 05 50 AN SRV A 7 06 43 50 9 5 AR 4EIE 28R
Fiber Tester 912 R 2/ Hr{SC3EA T 52 .

AN R A CMP B AR A SE 56 S AR 4R T
MR EIbE TR, B 60 g/m’. K TFAD i E
AEXF R EE Ry (50 + 2) % MR R (23 + 1) °C 1y L E
W3 S KA 4 R S AR A T T e
JEE P BB A

2 GRSt

21 FERMFHES R

AN[RIHAE R A B B L3R 2, 2R 4R 4
R 3. JUMHARTFR LT 4K KT8 AR EL
—AERB I, X AR A B 1 21 Y B A SR |
JEML, FE2E o AR I AR 22 B JCRIRE , DA TS M 1]
FKINsmEEVERE. ILAh  FORT AL DH3229 HY2F4E
KBEERZTE 0.5 ~ 1.5 mm, 4/NEF4ES 0 0.3%.
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Tab.2 Physical properties of different fast-growing

hardwoods
AT KO ERY% IEAREIE (gem™) KON EHR%
gl A 8.75 0.522 0.39
ML 8.04 0.481 0.37
DH3229 8.19 0.464 0.29
AR EAH 9.11 0.409 0.75

RS Na,SO; Ft/% NaOH HiH/%
1# 2 1
21 4 2
3# 8 3

1.4 FERREEM

CMP I %o i) 3% 2 AE A A, ASH 8 b £
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Tab.3 Fiber analysis of different fast-growing hardwoods

g KEE/mm  SEEE/um KISEH HLEE/ (ugm™)
Al AR 0.90 20.2 44.5 99.2
JMOL 0.93 20.4 45.5 70.2
DH3229 0.92 20.5 44.7 74.7
fEREAY 1.31 25.6 51.2 71.0

TE: RPN EE RN SR

X MR AL 2R AT oy BT die WL 4. Hop, UK
Bt ) B o, B R ) ML AR 4 i D
B GX 1.18%) , MiE A% DH3229 fAEmsAl 4 &
WS & Tl AR F . M 1% NaOH i W65 , Bifh
AR E A (ARJURT DH3229) BB BAR T =5 A
T, e PE U B R AR 25N, R
4 B HEA R LUE Y, B R ARJULRT DH3229 (AR
RO REWHE ST MFEEOE, N2 iHE
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Tab.4 Comparison of chemical compositions of different fast-growing hardwoods %

AFR HKES Y 1%NaOH il 4 oKy Bk RIEARE Klason AKZ LrefdrR ROk
gl AR 0.85 11.55 1.48 0.72 3.94 26.26 81.02 17.99
T 1.18 13.63 1.96 0.77 4.60 27.73 79.52 20.64
DH3229 0.98 12.31 222 0.95 3.04 27.13 80.99 20.34
“fEEEAH 1.28 16.51 0.92 0.78 3.32 23.12 80.91 23.26
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Fig.2 Effect of chemical pretreatment on the refining spe-
cific energy consumption
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Tab.5 Characteristics of CMP fibers of different hardwoods under different chemical pretreatment conditions

S A AT CHEHKE/mm HUE/ (ugm™) LR YL %

Sl A 0.850 156 6.4

” I VI 0.850 156 114
DH3229 0.920 155 2.3

X el 7] 1.130 180 4.0

g AR 0.850 156 48

- I 0.892 176 8.1
DH3229 0.932 146 2.3

“fEEREAY 1.142 181 3.0

gl A 0.910 137 3.2

» ML 0.899 146 5.9
DH3229 0.928 133 1.7

“REREOH 1.139 155 26
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Tab.6 *Rilationship between unscreened pulp yield and 1%

NaOH extractive content under different chemical
pretreatment conditions

S A AT 1%NaOH il Hi#1/% 315 2/%

aliffkie AR 11.55 96.7

" I VI 13.63 90.1
DH3229 12.31 929
“REREAH 16.51 89.8

Al AR 11.55 93.5

» I VIN 13.63 89.5
DH3229 12.31 90.4
“REREAH 16.51 86.9

Al AR 11.55 923

- I 13.63 88.1
DH3229 12.31 90.1
“fEEREAY 16.51 85.4

FAMBKLEEE Hok HeoW

1%NaOH il 4 & i SR AT 520 HiE G R,
Bl S N, AR R R, Hrh A
B 1%NaOH 1 H 4 &t e s (16.51%) , FIrLA
SRS R I 2R 3 R rh i b 2% TR VRt
PR P s s th 3 22, E T S B0R SR AT R AL
2.4 CMPREFLENRS DT

HE 7 ATLUE W, AR, AR EOH
AR EF4ES: 7 (A0 R30 2H43) B B % 3 T = AR
RIfEAE 2#450F Bt 4 Wb B T, BEAA R30
ik 22.3%. —FiEAR T, DH3229 7 #5510 1)
KEFYER S O b i 5 MAERMEARTE 26F0 3#AcFRT
R AL o3 R X T AR R R AR, [l E T
TRALFRAAF R INGR , K 2T 498 70 S s A 1 5.
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Tab.7 Analysis of CMP fiber fractionations of different

hardwoods %
RN WS A THOL Dsze T
ESRL 7]

R30 8.3 7.58 9.4 28.9

P30/R50 18.6 22.29 23.4 24.3

P50/R100 18.3 10.61 324 22.7

P100/200 13.5 16.06 13.4 8.9

R30 11.1 9.91 8.4 22.4

” P30/R50 25.0 24.16 254 273

P50/R100 31.4 32.54 31.2 23.8

P100/200 12.4 14.53 12.1 9.3

R30 11.5 8.64 7.8 22.3

- P30/R50 18.5 24.82 25.8 323

P50/R100 29.6 34.25 26.4 24.9

P100/200 11.3 13.96 11.8 8.8

2.5 CMP4RIEHIMIIRERE
ASTAL S AR RE A CMP 403% il 4 B g L 3% 8.

Fx 8 AELELEMEMH CMPREHYIIERELLER
Tab.8 Comparison of the physical properties of different fast-growing hardwoods CMP

Al - FAJ%-J;??/ *nﬁwx"%ﬁ/ i ‘Eﬁ/ %ES’K%E?&/ %/ TEA Jf‘;i&t/
(em*g™) (kPa-m*g™) (mN-m*g™) (Nm-g™) % (mJ-g")

alifpie A 3.05 0.250 2.67 7.4 0.751 35.3

” JMOL 2.93 0.208 2.17 7.7 0.561 26.2
DH3229 3.04 0.319 3.56 103 0.775 51.5
—“fEEEAY 2.70 0.480 4.52 14.8 0.936 89.3

Al AR 2.91 0.384 3.89 11.7 0.738 54.7

- JMOL 2.96 0.291 2.82 8.6 0.511 26.2
DH3229 2.98 0.443 424 11.2 0.773 55.7
“fEEEAY 2.59 0.901 6.23 21.1 1.233 175.7

gl AR 2.85 0.594 4.93 16.9 0.965 106.1

3 JMIL 2.81 0.500 422 15.8 0.847 86.6
DH3229 2.84 0.661 4.65 19.5 1.083 140.2
—“HREAY 2.57 0.817 6.98 19.5 1.233 150.4
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