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Improving the Reactivity of Bamboo Dissolving Pulp for Viscose Rayon Production by Surfactant Treatment

CHEN Qiuyan'?® MA Xiaojuan® HUANG Liulian>* CAO Shilin> MIAO Qingxian’

(1. College of Life Sciences, Fujian Agriculture and Forest University, Fuzhou, Fujian Province, 350002 ;

2. Key Laboratory of Pulp and Paper Science & Technology of Ministry of Education/Shandong Province

Qilu University of Technology, Ji'nan, Shandong Province, 250353 ;
3. College of Material and Engineering, Fujian Agriculture and Forest University, Fuzhou, Fujian Province, 350002)
( # E-mail; hll65212@ 163. com)

Abstract; Three kinds of surfactants including Turkey Red Oil (TRO) , Polyoxyethylene Castor Oil (PCO) and Polyether Polyol ( PP) were
used for improving the reactivity of bamboo dissolving pulp. The effects of different surfactants and their dosages on the Fock reactivity and
viscose filterability/reactivity of bamboo dissolving pulp were investigated. The best surfactant and its optimized dosage were obtained, and
the relationship between Fock reactivity and viscose filterability was also studied. Under the optimum conditions, by analyzing and comparing
the effects of the above three kinds of surfactants on pore structure, specific surface area of the pulp, surface tension of lye and rheological
behavior of viscose, the mechanism of reactivity improvement of surfactant treatment was revealed. The results showed that TRO had the best
effect on improving the reactivity of the bamboo dissolving pulp. The optimum dosage of TRO was 1. 5% . Under this condition, the Fock re-
activity and the viscose filterability were 81. 7% and 96.9 s, respectively. When the Fock reactivity of bamboo dissolving pulp exceeded
77% , the obtained viscose could meet the filterability requirements. TRO had the best effect on improving the specific surface area and pore
structure of bamboo dissolving pulp, and significantly reduced the surface tension of lye and increased the apparent viscosity of the viscose,
which was accorded with the improvement of the reactivity of the bamboo dissolving pulp.
Keywords: surfactant; bamboo dissolving pulp; reactivity; viscose filterability; surface tension
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H2 0.5 ¢ CNC. 35 mL DMF F 50 mL T4
(A A A R AL AT 3 min, W E, RS
M B DEAX O HE 15 min JRHHS 2 250 mL 1T =

P, #E; FRI— & & EDTAD (A 43l
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S, ARG XRD 45 5 n] DLk — 25 5 3 Fil ke i 2
mE, THEAKXT

Q:%“L%um% (2)

1200
o, Lo/ 260 =22, 7O S AR B, 1, FR
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FMRIL S, MRIE S M3 IS5 i kLA 7K 4
PR ok, PR e A A [) 2 A& B 1) ECNC
FIH Zeta HUALHEATFRAE K 73 B ECNC FE7K Hr i 436K
PE. B, BT TEMPO 446 i Hr, TOCN/1 BEfR
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L, ZRERIEM M, TOCN fil ECNC 7 7%18 K
1 PBS S PRI Zeta HEL A0 260 % 35 AN [R) 22 52 1 7



ES LY.

ZPRIELT HEZ AR i i) ) 5 5 PEREDIE ST 1

12 16 20 24 28 32
EDTAD ] #/mmol
(a) NRIEDTADIA fi J I T fF ECNC 1 F8 FEHUAC %

0 4 8

40
301 —
S 24
2]
Q 16 -
8+ Iy
0 30 50 70 90 110

S NI Tl /h
(b) AN e R ) 26 AF N ECNC IR SRR B

K8 AN &M T ECNC iU

B, FWIMCPE S TOCN H1 ECNC fit 2 i H fip B0 A e
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S
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S, JEAEAE T RORUR 2 5 | R HE R ) i L [R]
TER IR R B ARt 76 PBS i, Na' 5
FHIFERIR T CNC ZEE B i RO 2, i3 5+
W] RHER 178 /0, S SOB0RL Y 20 b A 2212 (ER
FLMAFE RS T CNC 21 15 M 3% A 19 R 28 A i
filt TOCN 1 ECNC 7£ PBS 2% vhs i h 48 T CNC ¥y
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Study on Preparation and Properties of Multi-carboxyl Cellulose Nanocrystal
ZHANG Yanjie'> HUANG Jin' MA Xiaozhou' *
(1. School of Chemistry and Chemical Engineering, Southwest University, Chongging, 400715 ;
2. School of Chemistry, Chemical Engineering and Life Sciences, Wuhan University of Technology, Wuhan, Hubei Province, 430070)
(' * E-mail ; maxiaozhou@ swu. edu. cn)

Abstract; Multi-carboxyl cellulose nanocrystal (ECNC) with controllable carboxyl content and substitution degree of hydroxyl was obtained
by EDTAD-esterification. The results were optimized by changing the esterification conditions. FT-IR, TEM, conductimetric titration, XRD,
elemental analysis and Zeta potential test were used to characterize the property of ECNC. It was found that, the morphology and the integra-
lity of crystal structure of cellulose nanocrystals (CNC) were maintained during EDTAD-esterification, and the dispersity of CNC in water
and PBS buffer could also be improved. At the same time, the surface carboxyl content of ECNC and substitution degree of hydroxyl could be
controlled by changing the esterification conditions. It was believed that ECNC could be used in the fabrication of high-efficiency nanocom-
posite polymers and particles.

Keywords: cellulose nanocrystal ; EDTAD-esterification; TEMPO-oxidation ; dispersity
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Effect of the Particle Size of Mg( OH), on the Oxygen Delignification of Radiata Pine Kraft Pulp
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CHEN Liu' HUANG Hai'

NI Yonghao'”
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Ji'nan, Shandong Province, 250353 ; 3. Department of Chemical Engineering, University of New Brunswick, Fredericton, Canada, E3B 5A3)

( * E-mail ; huangfanghg@ gmail. com)

Abstract; To further explore the mechanism of magnesium salt as a cellulose protectant in oxygen delignification, different particle sizes (20,

50, 100, 200, 500 nm) of Mg( OH), were added in the oxygen delignification system, various transition metal ions ( Cu’*, Mn’* and

Fe’* ) were introduced into the pulp before the addition of magnesium salts. The effects of Mg( OH), on the pulp viscosity and Kappa num-

bers were studied. The results showed that Mg( OH), with different particle sizes had no significant effects on Kappa number and lignin re-

moval rate during oxygen delignification. However, the smaller particle size of Mg( OH), had superior pulp viscosity protection ability than

the bigger particle size. The smaller particle size of Mg( OH), was added in oxygen delignification, the pulp had lower viscosity reduction

and greater handsheet physical strength.

Keywords:; radiata pine kraft pulp; Mg( OH), ; transition metal ion; oxygen delignification; viscosity
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Preparation and Characterization of Lignin-based Superhydrophobic Coatings
ZHANG Yuqing' WANG Xiao> WANG Xing' LI Yao' ZHOU Jinghui'*
(1. Dalian Polytechnic University, Dalian, Liaoning Province, 116034 ;
2. Yue Yang Forest & Paper Co., Lid, Yueyang, Hu'nan Province, 414000 )
( * E-mail; zhoujh@ dlpu. edu. cn)

Abstract: In this paper, cellulose ethanol residue lignin was selected as the substrate for preparation of superhydrophobic coatings, and the
lignin surface was hydrophobically modified by oleoyl chloride, then the obtained oleic acid modified lignin was dissolved and sprayed on the
substrate surface to obtain the lignin-based superhydrophobic coatings. The lignin-based superhydrophobic coatings were characterized by in-
frared spectroscopy, scanning electron microscopy, contact angle test. The results showed that the surface morphology of the lignin-based su-
perhydrophobic coatings was similar to that of lotus leaf, and it was composed of grape string-like micro-nanostructure. Lignin-based superhy-
drophobic coatings showed good acid/alkali resistance in acid/alkali corrosion test. The contact angle of lignin-based superhydrophobic coa-
tings was always stable at about 153 degrees in acid or alkaline solution. At the same time, the coatings had good anti-adhesion ability for
liquid foods with different viscosities. The residue of honey in lignin-based superhydrophobic coated PP cup decreased by 93.5% , compared
to that in noncoated PP cup. Therefore, the lignin-based superhydrophobic coatings could effectively prevent the residue of liquid food and
reduce waste when applying on the inner wall of the food packaging containers.

Keywords; lignin; hydrophobic modification; super hydrophobic coating; food packaging

(Fit%it. 4 )



POoE # oK F R

24 Transactions of China Pulp and Paper Vol. 34, No.3, 2019

BT wiksFEZREERERRBE F

B oA"Y OZEW AZE K¥e ReF AN
(1L WHIRHCEBETLA 5 A M SR A 5 R S A BEOR F s S0, VI, 3100235
2. FE Tl KRR AR SRR E W/ ARG E AL, IR, 250353;
3. RIECRRML R T A AR TR B0 %, YLIRRI, 210037)

W OE: TR EREAAT, AT A - GIR K ORIR AL e 35 R R Eh 2T AP HE M AREK, R VR Rk U T A TR R
40, TR . BN ] VR | ¥ VRN TR A6 I 1) 45 B 3RO UK otk R VERE RS2 IR, ) T LA 21 5
JER . XA . ISP BRI AR DI ACR F TE RAE AL P RT J5 4K ML RE RO AR LB B, ZORARW], TRk
T% . VEEE 3 s, BURIEE -7°C . WERINTE 15 min, YEFRISE] 15 min fACBIAMET , 15 AR IRACH I PERE I T . 5 A0 AT IR 4K
ML, TR T AL BUS 4Rk A THUKIEBER & T 66% , TIHBIREIRE T 183% , HIUKIEEIR S T 321% , i BIsEdem 1

980% 5 [l AL PR AR K SRR LT 4k ey & ik I EPRAR,  ELAD AT S ARKAT 4E R B RE I 4540 . JC e B KRN, S X 454 . JA Ty Re Ll 2

B HREE R Y8 W AR
KR BIRER; BRAER; 27T EOmREN; Bk
hESHES: TST6] CERARIZED: A

IR K R AR IR SE RS BT RE LR
s T AR B B Y R B T 3K B TR
15% s 0, DA HE LA IR R, X 4C5K B
PRORSRAT, FTHRIESA), 0 (LR AR K A T2
iRz —,

FESEBRAE A, R AR 0 1 7 AR
G ITAR B L R T LA AN AC R R A i A R
P TE TG AELY, I T L AR 21 2 3 ok 2 T 1 I
BEERY), AT ARSI TR R P [ AL T 1 R
VETKBIT ., IeAh, SRR Y AR AT L) 5 2T 4
RS AE AT BT LB, TZ L B A R 5
TR 2 2 0] ) SR A R s SRR A T]
SRS A IR S R, AT 4R K P i
TP AS T 2 BB, [ I 27 2 45 4 o 3 15 3 i 3%
DR A TR B P A A AR G o S I AR P R I
SRR A MR ARG . SRR 22 M R R TR
(PAE) | WUBETERSE, Horh PAE SRR o080 et
R, L G R )2 R TR
S KBRS IR ACTKPERE , HL15 1M IR) I V25 T 308 ) 14 e
SN WS, A0 R AR I 2 20 % 7 R U s
W, PAE AR A HLAL, x4y 5t HA AR 3 ) 3%
P, S5 IREE, R T & 4 60 20K Bk 0 9 50 3 72

ks HIH . 2018-01-10
FETH
lEEh

E-mail ; zhairui860916@ sina. com

DOI: 10. 11981/j. issn. 1000-6842. 2019. 03. 24

FECS L BRI S, o AR AT G 3 58 b B
A RSB AR R L

Bl R A 282 DU 2 SR AR R S B A P — SR £ 2
FIER, B S A-RE KR AR
TEER-BRIRATE I, RAE R G R S A 1
ol 8 9 ) R iy 0t A ) S S A DR PR SRR
W B3 RO O R TR IR R, R AL
RHRAAE T 7 21 24 3R W 4 21 4 5 IR D REAT R (I
HRETYER . ATHER L, Y ORBER AR ) M ek (4T 4
RKiR, BAE. il WK, BREeRmE
. EHELLRRIN, EHmmEERMAET, Ok
RANREIR IR YE R LT 4, (H Rl 27 2 R B AL
SR S, P 27 HE 4D it AR S S 4Rk 7 AT
BRI R iR A B, AR AR 2 R, R
b B AR 5 BEVERE . SR ARV RE A 4RAH HE AT AR
RIS+

ASBIF G 2R A BB IR 7K I TR A B
TRERER TR IE RO LRI, IR VR TEBJG i
SRAR, PRITMME . RBUNTE] . VR | Y URIN ] A
PETAR I 0] 26 R 30 Rk o REVERE OS2I, I XoF Ak PRI
JEARIRPEREIEA T RAL, PRFSFITIRNR AR R AL BT 4 X
£ Y AR AR SR AR Al AT

3 AR SR/ 1L AR TR SE B E TP BT B (KF201718) 5 2017 4R 248 2 T 5 WF A 1Kl 4 H (2017C03045) o
O, B, 1986 4 PRIl EROIRI . RBETYER AR AR W B AL



ES LY.

TR AR A 2 SR A T R 508 A 14 ) 7 25

1 £ 5

L1 5ok 58

TR VB IR R 2R AT 3% (U )1 A8 A AT 2R 4Rl A BR 2
m) s JAME. Bk, JOKCEE. H, B R
TSI R o3 e 2 (R s AL A IR A FD) &

FLAATHAL: TD6-2, JlFH ks T A RA
A ARELTAEf AR GBI-A, K35 H B/NRISZER ML
AMRTAE A Al PR 48 ot gl Rl 2% . RK2A, B4 b 7|
PTL 3w 5 ARk H I3 A . WZL-300, AT 258 4L
e E s vl ARk e B IR . YQ-Z-23A, AT M
BRI AN 25 A PR w5 ol B AR R 2T A S 15 A
Nicolet380, ZE[E Nicolet /AN F]; X SR AT Y : Bruker
D8 Avance, fE[E Bruker /3+]; #ESHL: Q600, 3
[ TA AR R ALIE P %0 Avance TII, 400 MHz,
74 Bruker A F]; A F 2 H8E: FEI Quanta-200,
%K FEI A7,

1.2 Sk
L2.1 JRb 525 fEs

PHEE VB ER R AT IR N (K BE S em | 58
JES em, JEE2 mm), 78 1% BLF4EHEE T T A RK
HiRitl 4 b, BESH ECAHTR VLS5, 0 mUs &
OJET, K48 h, P &S, B 7E TR AR
TR RES bR 60 o/m” (TSR, BT TR
HhPE K 4345 o

KR A ALH . BRI B Tk 9. 5:4.5:86™"
) 1 L FC SR AR ROk, TRG 5], %Ea
TEBRTRET2 h FHH.

1.2.2 Gk is 3ot A B K AR 5K 5t B P e i

B2 1 il & T R, BT A S 8-m Ik
KW, FBiREE—E ], bR AR B 5%
2 —E IR VR PR R A B — B (] J5 B
FATCK SR MY U — WP R], B e T H b 3
¥, FHTOK GBI AGK DV B Hh, BEE ARk
BT AL AR, EE T T r K 55
48 h,

i bR 4E 7 35 D e A BRI 405K ) T Pt ok 45 2K
(GB/T 453—1989) . Titw 5% ( GB/T 454—1989) .
MK A5 £ (GB/T465. 2—1989 ) FNEiiif il 45 % (GB/T
465.1—1989) , i & — Wi /K ¥ 7% (GB/T 1548—
1989) I 5 Ab BRI 40K - 4E R R B
1.2.3  4R5K L HEROm I e R AE
1.2.3.1 P4 ERERIS T 0t

FI LM ETEA 53 Hr AR BT 5 4Rk 27 48 B RE A1 45

PR ARG B, 4 I L 500 ~ 4000 em ™
1.2.3.2 458 X85k i

FIF X S 2 AT St A 0 B b BRI 5 AR 5K 2T 4E 45 i
XA DL, TS B 5° ~50°, 4P
Yi 4 0.02°, A AN 2°/min, LF4ELS )2 (Crl)
#2015

Crll=L/(1, +1,) (1)

KL, 1 WEF4ER 1 TOE W I IRISGREE, 1,
PYER 1 450 XA R i
1.2.3.3  ESE M b

I FH A A3 M A 53 M Ak BT S5 AR BK £ 2 AR e 1
MAEA TG B0, THIRYE F D 25 ~600°C, T %
10°C/min, 23373 N 20 mL/min,
1.2.3.4  GREESSH BT

) T I A A R e A A e B i 2T A ik
HAREEH (i) B2 EOL, LAk 20 ~ 140,
AR Ay 400 MHz,
1.2.3.5  4UskRmIEEOESR) 704

A W o P ACsK R TIIE A, TR
o 400 1,

2 GRS

2.1 FPRREEE
2.1.1 Gk
FERRIIR 1A R BB TR] 3 s, W URIRE -8°C | IR
i E] 20 min, PEEMFE] 20 min ZRAE R, BESTERAAS
ACRVEREMIE I, 45 RINE 1 R
F1 ERMAREEKT . RBEHHM
Wk THUGERC WHOKREC TRRRR R

/% /Nem-g”™'  /Nem:g™' /kParm?-g~' /kPa-m*-g~!
5 28. 1 4.56 1.96 0. 644
6 33.0 6.79 2. 64 0.787
7 42.0 8.94 3.26 0.942
8 37.9 8.51 2.81 0. 885
9 27.2 4.48 1.92 0. 684

ME T BN, BEEMAkER, LS4
SR 0 AR R S B e, (ELAR = T 7% I, AR
AR 7K 58 B2 I 5 AR

W, R I, S - IR A R
THER I ACRE R i, JRAT 4E R LT 4EZ Wi s fe
TR IACET dE R 20 4k, T 4% 5Kt 2 e Ay T i Ak K
Ko FEVESRRF, i TURBGII ELIERT, #Rf
ARSRELAL I BE LAtk . A, LIRIEAL RS 2T 4



26 TR 0 AR 2R SR A T 8 588 A 4 ) 2

$34 % A3

FGE LTS H B A T 5 (45 4 9 B Tk rE, R,
BE AL ARTK 3 BE BT K M FL AR AR 2, FEmdvk 7
(5% ~T% ) B, B IR AL B 5 485K 1) 1 5% B A 5%
W E R R  EAR AT = (> T% ) B, BRIV T 2R
YE LT L) 1B el i AR A G A s e
WML R T Ao TIHMERTRAR . LR fe
w3 I A A BT S AR T R R R RO R 4T 4
RN PR KRB, 78 7% WIBk 5 1
T, R RN 4. 5% 5 1E 9% MBS T,
YUk AR R R 12.2% 5 76 11% Bk 4508 N i,
YUk R R Ik 24. 7% , B BLRTE, RS
LT R LT AE A ™, TR LT 4RI & B L 2
b BRI, HES AR EENAK. &K
T, ndk d e 2] 12% i, 4Rk R BB FLI . 28
PR, R T % IR AT R I ST S
2.1.2 BBl

FETNR R RORVE 7% . B URIRIE - 8°C | Wik
] 20 min, PEEHETE] 20 min F504F T, AFFEIR ]
XHACRPEREAIRZ I, 25 RN 2 TR,

x2 BEMENGEEEKT. BREGSMN
B TR SRR TR R

/s /Nem-g™'  /Nem-g™" /kParm?-g~' /kPa-m*-g~!
1 28.5 4.22 1. 80 0. 608
2 33.0 6.15 2.58 0.743
3 42.2 9.03 3.41 0. 964
4 39.0 8.30 2.98 0. 889
5 31.1 5.96 2.35 0.751

HIZE 2 IR, BEE RN ] RORER, GRS
ARTR A T 5k B MR 58 5 4R R, (HIR BN R T 3 s
I, AR AL B S 2K 5 B AR

BBUE A T i 4Rk 7E 00 W SR AL - BT K I
B, MRBIYS], HTIRLERR IR, RN R4
BL(L~3 s)If, ARBRIIHY BRI 5D, RiHA
AP R o TEXFRAAT T, XL 4R
MV T2 2R B AL AT, D4R 5K e A I Ak 4K
5K, G REAPUKES LGS, PR H
BB RIS (>3 ) I, Uk id i il 2,
LPAEURTL IR, A A IN-BNR KR IR L LR s
TR R AT AEARET A B 26 1 T I R AT e R 27 4, TN
B, BERHZIT XL HE A AR o 2 e r, 274
PRI, PR T MR W AR b,
ARSRARME, KD PIRBIR B, FRBINE K, 4K
SRAEIR DU R B AT B AT 0L, A T IR Ak B

Zi LFTA, B3 s MR B RN JE i s St i o
2.1.3  RURIRE AR

TEBR R R R IR 7% | BBUTE] 3 s ¥R VRIS 6]
20 min, PEVERAFIE] 20 min ZEPFT, BFSEH RIREEXHAR
SRYERERSZIR , £ 3 Fin

F3 ARBREMGEERKT. BREOHM
WURIAIE  FHOKIEEC AU TRBHRE B

/C /Nem-g™"  /Nem:g™" /kParm?-g~' /kPa-m*-g~!
-3 28. 1 5.91 2.19 0. 682
-5 34.2 7.29 2.71 0. 828
-7 43.5 9.12 3.48 1.01
-9 36.6 8. 85 3.30 0.953
-11 33.0 7.06 2. 64 0.776

H2E 3 A, BEAE R VR RS, Bk 3 S
ARHK AT BRI R B4R S, HRVRIREER T -7°C
Y T ) A R e T 1

BEE V2 VRIREEIREAR ( -3 ~ -7°C), AR AL-
TR AR T VRO 27 45 28 () S IS ACVE FTER B 2, 40K &
SEGAL BB AL, A A TR A AR RIPUK
P, BPTomEE RN, b4tk s ; (HR R
T AR (KT —7°C) BF, 30 R0 £F 2 25 A 32 B4
PSS RIRAE A, X2 PB4 A R A3 N LA K
USSR BUR >, R F AR R DA UK
AERE, 2K, ERVRIE R - 13°CHF, 4UKAER
Wt 2 MG, Tk T e S Ab B Ay
Mo L5 LTk, B8R -7°C RO R IR 1E R I SLF 5T

Ak,
2.1.4  BURESIE]) 5200
TEBR IR R 08 7% . IR BT 3 s, B kiR

=7°C | YEVRFIA] 20 min 25T, WFSTH VR )X 4K
SRYERERSZIR, SRR 4 Fn.

x4 RHEREIAAEBFRK T RBERIRIM
WURIE] FUORE R TSR R

/min /Nemeg™'  /Nem-g™'  /kPa-m?-g~! /kPa-m?-g~!
5 27.7 4.56 1.79 0. 594
10 34.4 6. 65 2.44 0.728
15 44.6 9.28 3.56 1.04
20 42.8 8.87 3.39 0.991
25 33.7 6.95 2. 66 0. 812

HIZE 4 W, BEE VR VR A AE IS, BRIRAL RS
ARTR A0 T BE R AR B B g, (HIQ VR [R KT 15 min
I, BRIRAL B S AR5K R B B PR



ES LY.

TR AR A 2 SR A T R 508 A 14 ) 7 27

REUERTER R R P22k d R, W
BE, VRURITTRIESE (5 ~ 15 min) IF, A 2 (93 B2 AR X
B, WARAET, SR -BR IR K BN £ 4E R
TR R IRACE T, A R T 485K B 9 15 AR RE i
b, S aR AR AR s (H R R (> 15
min) , R R AR T A9 AL B A, I
IR LTAE R 0 T EAE A NIRRT, 8T 4
T RG] ST e 2l 5 s mib, AH T4tk
JEVA R BUKPERIAERE, BEAh, S KAV URIN ] [R e 2
FEAGK I SRV RIR . L8 EATIE, 15 min
¥ VRIS 1)1 i S o

ViRl B RV VR I 8] 45 N X S B e e W . 2% B
i, VPR 1S min BUEERIN A e T 24T
2.2 KLPHESARIK LR LR
2.2.1  ACHFEACRYEREXS HE

TERHE 7% | TR 3 s, WIRIRIE -7C &
VRISFTE] 15 min | PEFRESIA] 15 min 200 R HRAHER LR,
SIATAL BLET S ARSK AT R T dRR S, Z5R K 6
Fi7R

H1Z€ 6 A, SACHIETIRARHI L, 8 BT
MRS AR TUIRE R TSR
DUSKER RO MR WA KA e i, I R A A 3%

2.1.5  PEURISE] A 35 SN il i DRI T I S S 1 T W & RS A
TER R AR R A 7% . RBINE 3 s WRIE K.

=7°C . WURESE] 15 min Z5PFT, WFFEDETR I [a] 0 4R
SRPERERSZIR , SRR S BN
®5 pEEHEMGEERKT. EREOHM

pRMEmE  THUIRAEEC RBUIRAEEC  ThkiE s IRm R
/min /N-m-g_l /N-m-g_l /kPa-mZ-g_l /kPa-mz-g_]

TEVRVRAL L AR vh 21 4k i T U A AL - TR /K
VBN P A AR A OB, RV A e rh A A
NBERACETHE, ARSKAANL AL BRI ARk, BERAL
LFYAERZE G5 L LA R UK MR 58 T I Er 4, DRt Ab
JEAREKAY o B IR0 B 0 P v, IR Tk
TRECL AN/ T IR Bs A L R T 15% , P, b

5 30.0 5.31 2.08 0.633

10 36.7 7.05 2.69 0.811 Je 4Rk B a4 R 4R R DI RE, 1 AR
s 45.3 9.39 3.73 1.08 o HLEARE] 10% , A R sR AT ER

20 4.5 9.21 3.55 1.03 BEAh, A, AbBRIS ARSK T 4E R IR 45 i 992
25 4.6 8.96 3.22 0.937 M2 978, WA WIRZML, XEm THERMETZ &M

HIZe S A, BEE VRIS R AYIE R, BARAL S
ARK R0 T BRI AR BE B, (HPES T RIR T 15 min
I, BRRAL BES AR5K R AT BT

WURTEIUG , RTK P S B i 2 A AL R RUR
e BT W, R, ¥ VRS AUE B 405K 2 I RCIR
&, JLTBA R, 2R A RBE A AtK, X
WV U 7y — B A UE Uk i 8] i 2E K
(5 ~15 min), ¥ B AL AR 7K 72 [ 1k o BE IR AL 485K
ARSI LT (R, TR I B T R R 5 4R e
HPEPRIF R (> 15 min) I, [EIESERE, B4k
Gtk i m ORI BRI AL, 4Rk
WA AN, FRITEREAR, AH T 25 25 5 1 2
f, PLARGKIRBEREAR, (EAnmHe , Rt &

TIXFACK I AR, SRR KRR, AR
YRR, [FIAF AL FRAEARIR . W A T
1T, FETEANTH L 27 4 38 2 A 3 B SO K Fifk B 1) 2
K, B g RREE R,
2.2.2 HFHEERREISSH B

Kb FRFT G AR A 4E i FT-IR BEE 1 . i
F1 AT, Ab PTG 46K £F ZE 5 TR0 A B 3 AN A
[A], 13500 em ™' AbBYFEIEMZ YL, 2900 em ' 4k A
B OWR LRI, 1700 em ' Kb ) 3 % 0 0
1300 em ™" Ab (R 48 BB IR SO UG 56, 33k 6 T A BT /S
ACIK T 2 B RE A S5 A A W AR Ak, RNy 2 4
RN, Xt I SR AR BR IR K T R N
VS FR T 2 2 5 T e RILTHREATRHIE I, BEAR & TE
TRIRLT A RSB BE R s e Z Rt

6 MIFHIEHRIKMERE LR

Rk THikigE TSN i1 o/ Tuskis gt RIS AR S 0/ T e 5
Ky /N.m.g‘] /N.m.g‘l /% /kPa-mz-g_] /](Pa'mz'g_l /%
JEK 27.3 2.23 8. 17 1.32 0.10 7.56

AP JE 4LaK 45.3 9.39 20.7 3.73 1.08 29.0

Yaiig/ % 66 321 153 183 980 283




28 TR 0 AR 2R SR A T 8 588 A 4 ) 2

$34 % A3

A B kK

4000 3560 3060 2560 20b0 ISbO IObO 500
B/ em!
RS ) =it SA % O EAR, a1 Lo x i

FEAC R (B BRER 2T ARt AN 2 Rl B b & A
XA R IR E TR AR 4E R A
2.2.3  ZFHESE AL IX LR ST HT

Ab PRI AC5K £F 4k 1) XRD B3 an & 2 fin . i
P2 AT, Kb BEA S 40K 2T 2 %) 0 i 7 B L AR A
[F], 759 A A 16° 4b () W i 08 Ay £F 4 TG 5 T8 X I 0L
W, VTSR AR R 220 A 1) IR AU Sy £ AR 2 o DX TR WA 0
X I Ab 3 T i 4K 27 4 AR B AR e, &t
L, RbPERTACTR AT 4ESh 5 O 0. 68, Ab 3 4Rk £F
AES5TE N 0. 64, WEA W B L, XK AL
-G K IS AR S A T 5 A IR AT e R 21
YETCRE T RN, & DX IR R AR 2 1, 2 D PR AE T v
BRI T EAEREF AE R (24 5% ) ik
W 9. 9% L) Je FIIK i 190% 1) 4510 F A BE ik SR 4T 4 &
LAELE fh X 50 T T A T Bk A
% , FABEAL29% , HLFAEMkEm (£921% ), S5
FEPACR R, R er e R a4t W R Ao
TR HEK LS A, Hgs XA 23252, 41 4k
AEWOZE NS, [ R BB 2, 54t
E BRI

LISEEYIRS

10 20 30 20 50
20/(°)
B2 AhPEATE 40K X SRS AT

2.2.4 L4 RRFE b
AL PR 5 4RIk £F 4 1E 25 SRR R 1) TGA K3 an
K3 Fs. B3 AL, AbPEAT G 40k 41 4EpY $ il

SHATE G, X R HFEACR LT e A PR RE T
AWRA . LY IR T A h A R

Bl B ARIFTIBRBELT AE R AR SRAIGE [ BORI I 1 E
BrEc(RRRAS I, Bt B AR E B B ) o M 25°C Tt
2 255 CHIRE, ZFEMR 2 8% , XL 2f 4
IR ZER M AR5 5 I 255°C THiE 2 305°C iy ad
Ferfr, PR Y T0% , 33X 02 a5 R o s o 41 4k
BRACEIRSE , etk o — S AR FIK 28 St A= i
T R B 5 A 305°C Tt iR 22 440°C [y i A
LFUEBIR 2 20% , K2 JRST B AL 1 24 o0 B R I be
SEA ML I SRS BE e Ay — S AL BR FUK 28 A
AP SR B AR G 5 R A TR 2 R v 2T 4
BEAZEAE, X w T AR 4E il R o B BB 58
2, FURTTISURR 83 23 B A ) 4 st AR At o)
MEaR AU R S AR A7), X SETOHLAL 7 Bk
e b IGEAERL I R ik, DRI 2F A o i 15

A AR
100 I E
AP JE ARk
80 |
60t
=
&
il
éﬂ 40
20}

0 160 260 360 460 500 600
W/ C

B3 AbFHRT S 4K S04

W R B, ALBRATACSK AT A f AR A UL 4 TR i 2
dTEFYE R TR 1% , AP S ARSK 4F Yt e 2R 4 o
JEHEZ) G 4E R TRR 1. 7% o Xl TR R
o, DRk AREK AR RE AN, T AR R R ], 1T
ToK LR EACENFIBRIR B R AN AN ZRRK, Tk
[ £ S g S B e == G N AR A L S TR
B ALK, ERE AR, BR AT LU RS
PeBRZ, M AIENEIZ & T ok, wik s
fitt, BAAERE TR b, (AL S 4K LR 4
(IR 533 R =y, SRR P o LU B oK
2.2.5 LFAERREESSA 3BT

Qb B I AR 2T AE Y [E A 1 A% S RT3 4 (5]
4 e HE 4 v, KbHEG IS ARK £T 4 11 [ AR A
PR 1 o W S e A B AR A [R] ,  [R]BEA i
WA i, 3 e BH A B I I 2T Ak e B R S5 A WA B



34 % A3

TR AR A 2 SR A T R 508 A 14 ) 7 29

AL BE 5 4R5K

J54%

140 120 100 80 60 40

0 (a) AL EHHy
KIS AR PERTE ARSK R 5 L BE AT ( % 400)

B4 Gb 3T ARK R 4t R R R L IR 53 b

AL, WA FAERTAEDER, 0% s i T
105 [ AT B SR G 00T 1 S i A IR IS, k2 or
B 8 i T 65 Mg 6 SRk Ay, fh2E ks 6 fin
T 89 IR 4 SR, fh2Ehifg 6 i F 72 ~
78 ZIAIHGIE N 2, 3. 5 SRk L [ R G
LR B J3 BT A 2 — 2P 3R W AE S0 A - IR 7K 7 T
(AL B AR A R A RN, WA A AT Y
B TART AL 4E R A
2.2.6 4RKFRMIEEST

Wb BRI AR R DR A M i s IR an gl 5
No HIES AIAL, ALBRETE 4K FREIE S 2R T4
B, AbPRATACHK 2 i o] DAAR T 0 i G 2 PR 21 4k
AL PR 5 ARk R LT A AE], R H b
WAL, B @B, X R7ER R T
P, JRAFAELE S AL - IR K A T P R AR R
o TG A R AT 2, 3 T SR A4t 2 A Rz 7 1k R i Ak
gk, HRMIEAMBRERACEA —EMARE, X
R HA L MR TR AR R

M ERGHIAT LAE Y, R AR R AL A 4 R
2T A 2R T 5 18 5 20K P D TR R 7 R ) AV AL
KN, FEAR RIS LT e Z i Y s F 4T 4 Z T e
VIR 1825 1) IO bR 255 g e 1 B o 2 4 00 Ji iy D P 2 L
AR, TR A VA I Al TN I A i R 2 4 R 4%
SRECA A BRI T, e [ A A R 45 45 B DA St
IR AT B AWM, I R AR v it R Ak B2
Yt R A Y AR 28 R R AR W i AR T 2L, (E AR i
R FEB RN, AR YEANS K A e AT
AERATEY, [FE2 e fa F AR, A A Sm ST
Yo, GRVEERETIRIE E AT .

3 &

ASBIF T R A BB R 7K T TR A B
BRERER AT I ATSK, FRAR R PEiR)E il &

(b) b2 )5

SRAC, PRITOME . RBET ] . R URIELEE . YR VRIS TR]A
R I 1) 4 PR 30 AR K B2 PR BRI E A, % Ak 3
Je AR PERE AT RAIL
3.1 FIFHEEAEN-GR IR AL R B Rk 28 4T
WA IR R A AR T A Tk 7% | R
W] 3 s WRURIREE —7°C | YR URIITH] 15 min | PR
A} [E] 15 min,
3.2 FMSACAHLL, TEIZEMFT AR S 40K T ioks
Bh e 66% , T idadice s 183% , MHisk4s £t
15 321% , VRS B = 980% ,  HAH L IR T 58
FELIRF 15% , HARMACHDIRE, 1M R 400 A =
HiZYIne .
3.3 MURACAHLL, TRIZSEMFT AL BE S AUk 21 4R R
B, BREMLEH . 450 X5 . BeE 2R g I )
YRR W AL, (HIHRETE S B3, AR
YR

i, EFBMPRERAFERERKTH/ L
A EE LI F AL K8 (KF201718) 42 2017 4
JEAT LA E B A T R R B (2017C03045 ) *F A% L
R A

& £ x #

[1] Qian LY, Guan Y, He B H, et al. Synergy of wet strength and anti-
microbial activity of cellulose paper induced by anovel polymer com-
plex[ J]. Materials Letters, 2008, 62(21/22) ; 3610.

[2] Bai Yuanyuan, Lei Yanhao, Yao Chunli, et al. The research on envi-
ronmentally friendly wet-strength agents for papermaking[ J]. Trans-
actions of China Pulp and Paper, 2016, 31(4) . 49.

PR, SRAESE, BRAEN, 55 FFOR T i 4RI 5 0 B BT 50
[J]. "PEEELCER, 2016, 31(4): 49.

[3] Zakaria S. Development of wet-strength paper with dianhydride and
diacid[ J]. Materials Chemistry and Physics, 2004, 88(2/3) . 239.

[4] Obokata T, Yanagisawa M, Isogai A. Characterization of polyamide-
amine-epichlorohydrin (PAE) resin: roles of azetidinium groups and
molecular mass of PAE in wet strength development of paper prepared

with PAE [ J]. Journal of Applied Polymer Science, 2005, 97



30 TR 0 AR 2R SR A T 8 588 A 4 ) 2 $34 % A3

(6):2249. in a NaOH/thiourea aqueous solution [ J]. Langmuir, 2004, 20

[5] Obokata T, Isogai A. The mechanism of wet-strength development of (6) : 2086.
cellulose sheets prepared with polyamideamine-epichlorohydrin [13] Jin HJ, Zha C X, Gu L X. Direct dissolution of cellulose in NaOH/
(PAE) resin[ J]. Colloids and Surfaces A ; Physicochemical and En- thiourea/urea aqueous solution[ J]. Carbohydrate Research, 2007,
gineering Aspects, 2007, 302(1); 525. 342(6) ; 851.

[6] Belgacem M N, Salon-Brochier M C, Krouit M, et al. Recent ad- [14] Zha Chunxi, Jin Huajin, Gu Lixia. Dissolution and solution proper-
vances in surface chemical modification of cellulose fiber[ J]. Journal ties of cellulose in NaOH/ Thiourea/ Urea aqueous solution[ J]. Jour-
of Adhension Science and Technology, 2011, 25(6/7) ; 661. nal of Donghua University ( Natural Science) , 2008, 34(1) ; 21.

[7] Zhang M, Zhu B, Wang C G, et al. Surface and Fracture morpholo- i, Sk, R, F4ERAE DS/ R R E K
gies of carbon fibers observed by SEM[J]. Journal of Functional Ma- WP RR R L) ] R R (B R BE18D ,
terials, 2010, 41(10) ; 1731. 2008, 34(1): 21.

[8] Li Ganghui, Shen Yiding, Tang Xin, et al. Study on paper wet [15] Ruan D, Zhang L. N, Mao Y, et al. Microporous membranes pre-
strength agent of PAE modified with blocked polyurethane [ J ]. pared from cellulose in NaOH/thiourea aqueous solution[ J]. Journal
Transactions of China Pulp and Paper, 2009, 24(3) . 79. of Membrane Science, 2004, 241(2) ; 265.

N, T— T, B, S BHIREAERECHE PAE 4UiK G R [16] Wei Junfeng, Li Xiaorui, Li Ganghui. Modified polyethylene imine
FIRAEE )], P EELLHR, 2009, 24(3) . 79. with epoxy resin emulsion as papermaking strength agent[ J]. Tran-

[9] Zhang L N, Ruan D, Zhou J P. Structure and properties of regenera- sactions of China Pulp and Paper, 2009, 24(1) . 81.
ted cellulose films prepared from cotton linters in NaOH/urea aqueous B, 25/Non, ZEMIRE. LI R BR BB B Ml 3R & 0 TV ke 4%
solution[ J ]. Industrial and Engineering Chemistry Research, 2001, TRAERRRI TS [ T ). H EE AR, 2009, 24(1) : 81.

40(25) : 5923. [17] Ruan D, Zhang L. N, Zhou J P, et al. Structure and properties of

[10] Mao Y, Zhou J P, Cai J, et al. Effects of coagulants on porous novel fibers spun from cellulose in NaOH/thiourea aqueous solution
structure of membranes prepared from cellulose in NaOH/ urea aque- [J]. Macromolecular Bioscience, 2004, 4(12) ; 1105.
ous solution [ J]. Journal of Membrane Science, 2006, 279 ( 1/ [18] Liu Cuicui, Zhai Rui, Song Bing, et al. Improvement of high yield
2) . 246. pulp on mechanical strengths via NaOH/urea aqueous solution treat-

[11] Zhang LN, Ruan D, Gao S J. Dissolution and regeneration of cellu- ment [ J ]. Transactions of China Pulp and Paper, 2017, 32
lose in NaOH/thiourea aqueous solution[ J]. Journal of Polymer- (1):17.

Science, Part B: Polymer Physics, 2002, 40(14) ; 1521. XIZRR, B &, R K, F AR E KBRS A

[12] Weng L H, Zhang L. N, Ruan D, et al. Thermal gelation of cellulose RATR M T]. P EELEEIR, 2017, 32(1) : 17.

Preparation of Wet-strength Paper Based on the Jellification of Alkali-urea System
ZHAI Rui"**  WANG Huili® HU Zhijun' ZHANG Xuejin' ZHAO Huifang' Zhou Xiaofan’

(1. Key Laboratory of Recycling and Eco-treatment of Waste Biomass of Zhejiang Province, Zhejiang University of Science and Technology,
Hangzhow, Zhejing Province, 310023 ; 2. Key Laboratory of Pulp and Paper Science & Technology of Ministry of Education/Shandong
Province, Qilu University of Technology, Ji'nan, Shandong Province, 250353 ; 3. Jiangsu Provincial Key Lab of Pulp and
Paper Science and Technology, Nanjing Forestry University, Nanjing, Jiangsu Province, 210037)

( * E-mail ; zhairui860916@ sina. com)

Abstract; In this work, the paper made from bleached bamboo ( Sinocalamus affinis) kraft pulp was soaked in the NaOH-urea aqueous solu-
tion, and then freezing and washing processes were applied to prepare wet-strength paper. The effects of alkali concentration, soaking time,
freezing temperature, freezing time, and washing time were evaluated by single-factor experiments. The analyses of FT-IR, XRD, TGA,
NMR and SEM were applied to reveal the variations of the micro-properties of the untreated and treated papers. The optimal preparation con-
ditions were determined as the follows: alkali concentration of 7% , soaking time of 3 s, freezing temperature of —7°C , freezing time of 15
min, and washing time of 15 min. Compared with untreated paper, under the optimal conditions, the dry tensile index of the treated paper
increased by 66% , the dry burst index increased by 183% , the wet tensile index increased by 320% , and the wet burst index increased by
980% . There were no significant variations of functional groups and the structures of amorphous or crystalline regions, however, the amount

of individual fibers in the treated paper decreased significantly.

Keywords: alkali-urea system; Jellification action; Sinocalamus affinis; bleached kraft pulp; wet-strength paper
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Research on Modification of Activated Carbon from Deinking Sludge
WAN Yueliang MENG Xiangmei FENG Kun KONG Huazheng LIU Tingzhi”
(Tianjin Key Laboratory of Pulp & Paper, Tianjin University of Science & Technology, Tianjin, 300457)
( * E-mail; liutz@ tust. edu. cn)

Abstract; The activated carbon prepared from deinking sludge was modified and applied to the adsorption of Cr( VI)ion, the optimal modifi-
cation conditions were determined as follows: modifier was 10 mol/L HNO,, 1:15 (m: V), modification time 2. 0 h. The modified activated
carbon was used to remove Cr( VI) ion from waste water. When the amount of modified activated carbon was 5 g/L, the removal rate and ad-
sorption capacity of Cr( VI)ion were 83.9% and 25. 17 mg/g, respectively, and the adsorption capacity increased by 140.3% compared
with that of unmodified activated carbon, the iodine adsorption value and methylene blue adsorption value of the activated carbon were
543.92 mg/g and 103. 5 mg/g respectively, the iodine adsorption capacity increased by 28. 9% . The specific surface area of activated car-
bon was 1020. 161 m*/g, increased by 42. 6% , the total pore volume was about 0. 608 em’/g, increased by 72. 4% and the mesopore vol-
ume was about 0. 393 cm’/g, increased by 14. 2% , based on the calculation by the N, adsorption-desorption experiment.

Keywords; deinking sludge; activated carbon; activated carbon modifying; Cr( VI)ion adsorption

(FTAE R 4 - X FR4E)



oE

38 Transactions of China Pulp and Paper

®OF M

Vol. 34, No.3, 2019

:ZQ&HJJ B B iS5 X 2 K 4
& JE AR N 7 B 22 i

\II

7050 I:?'

= 1,2

xRz E R
(1. B AR RV IR 2 s 4o Rl
RO TR AP R A G,

O AR R i

IZIEBOCAR, (HE CPAM /5,

4.0% , BINLY0.6% (FHXF T T Bk, TIa)) i) CPAM i,
NIRRT, ALY 2. 5% 0 BHES T 5ER |
KR MR FHBTTH; ERN T
FESES: TS734 XEFRIRED: A

AR LT AE RT3l 5 5 T o 4R A = i A
KR LA Hishid R, Wi e 4E 2 )
VAR LT Y S YE 2 (B HARVEF, MR T — N2 2R

Wﬁﬁ%%m,ﬁﬁﬁﬁ%@ﬁ§%ﬁ?ﬂﬁﬁﬁ
A AR (AR e L Bk, A Wik Bk

ALK UL ) T A B %m%%wﬁ%ﬁﬁﬁ
KRBT ERARG s SN E, ROy SRR
FHAPT TSR A, EAMERX T I 585 B HIAR R
Z o YUK AYERIFROR D] —EWERS, LT 4Ed THL
PRESREIE AE A I  2s 45 K, BRA T A sl
[ N 21 2 W 245 454 A — e AR DTN R BT V) 7 i
RV 2R 2T A 8 W 10 S R SE ) () o Jel R A
NI YT B E RS —, s
AR AR SR PERT ST T N, US4
o e 23 s T = e AR AR S AR S A I
TEBCEAC T, BB Bh g2 — R+
Tl L AR AR, AT SRR, REARAE AR I
PARRGE M FUKTS Y, (AL IE 5 I8 56 . %
JHI B B B8R0 FH S 5 2R P9 6 I At ( CPAMD) i1 BH 5
TIERSF . CPAM J2—Fp s PR R Gk . M)
i%%%%%“?%A% BH S T ye k2 — T B

HﬁzﬂéjElfi;q; 2018-01-29

FEGIH = I0OK TS Yl 5 iR B E SR R £ 10 (20172X07402004 )
TEHEFAY . kS, Lo, 1994 25 T LArsE A ERHITEr

*ﬁfnﬂff%}\: O, Bz, WLAS; BT E RS AR

TG, 210037;

HKe 4. 0% It
PHES TR TERG s FH B T 3E R
DOI: 10. 11981/j. issn. 1000-6842. 2019. 03. 38

R4

/A

SEATEFERE, LIRMAT, 2100375 2. Bl REATTIR A Molk 5Tk

3. YL HSUEARABRA R, TR, 215536)

REJ (7 ) ARG 24 0 R AL S H . WP T R B RER I (BKP) 39k (C,, ) AT oM
T BH S 3SR P AR T A ( CPAM) 01 BH B 5 A0 ) G2 A 37 9 ek Rz ) ) 2
JE AR R 7B v i R TR, PR S HEEOCR, Bl 7y =aC) (0 =3.20, b=2.62);
a {EWB/IN b BN, TSN TR
BKP, HJm HS Sy B CPAM #S 04 i 38, SE3 K05 i/, R4S R T A E i CPAM 1‘£7I< BKP 2] 2 8 3 10 1 Jit Wi 13z 77 5
i RIS 48 W e 22

GUREN, EREFIRMT, A BRP £ 4E 67

NI CPAM =X PHE FIE ke, Wi 2
a F0 b ITE PR ELRE RS, Wik —E Rk
WA A
ik 30% ; Bl BHE Ty i i i s, JE AR
FAR BKPé{Léﬁ%«%z& MRni ) TR %, FEART £925.4% .

TEMRTAEY), TEREAC T RAS T 2 N o

R & —Fh AR A R, R IREARIE A B
PRI — o 3R E VY R AR AR ) AR A AR AR
B K 1 ARG P e 38 B 3R 40 ™ [kt 2L
AEZEN G, BAT, BN ARA L THARRK T 4
BRI RN T fRESE, SR OC TR I CPAM Al
PH B T M W e A S 28 Ak B 70 e RN 53 Wl T 1)
WF9E . AT NI RARBL 2B, WS 50Hr 1 h%
AR I 8 AR in B B8 Bl 7R 0 FLAT A B AR
@mwm VA T R AR i shAe ik, IF BAECRIIE

By 54 BhUEAE FA AR T e AT 2 B 77 U ARV, 77 15
T, i CPAM FIFH &5 F-VE M R BRAR m . fi 2% 2 4K
A R T AC DL BB 25 1) 1 RE R FE Bl 5 R 1
TR RIS

1 £ I

L1 2010
FEARTEABRER (BKP) A, A LA IR AR 1
(AR FARABRA T
CPAM oK (SCHEZEH, HAXS 20 I 500 J7 ~
800 J7, HLfif#PEZ 10% , HEAEURCIR) , A BT S

LI R E R B TR BT H (PAPD) .
A EACT RERH A SR

WREHER R 525455 E-mail: zhnjfu@ 163. com,,



ES LY.

Sl K By B By 00 X R AR IR 2T 2 A W IR T T 1 5 39

TR ICIRAL B RAT IR A 75 FHES Tk (U
0.03 ~0.07 PyZEREHEIERESS ), HUA T AL AR
HABRAA
1.2 FEAUEE

Brookfield RST fl 5 i 25 4% . RST-SST %I, EH
Brookfield 24w ; FLAIFTHAL: 2QS-23, BRPTRIEK
FHUR s H AR R A R . P95587, fE[E Frank-
PTIAX S ; £F4EpnifEfi s pl: GBI-A A, KA H W]
NN AL BRTAE A A LR 4B 0 M. Morfi
Comapet A, 1 [E TECHPAP 24w ; i 2 7K 430 74X
XM 60 %, Precisa Gravimetrics AG, Fi-+,
1.3 SEmJrk
L3.1  SCHRET R B W R g Ay ] Ji 2

ARSI 2R FH B U1 7 g A J3E 0 N o AR 3K 2 4 Jek i
WR RN J) o | F Brookfield RST fih 5 i A2 A%, 1&
PEHI B UI R ) (CSS) BB, 1 5T YI I ) Hy /)
AR R A0 1 R B I —1E, IR 7E e o e v il 4K
AL TR IR R PN R R A R PO
PRRRT, 57 U1 A il 2 i B i 1 - B (5
P ARy 3 — A MEL Y BR O — BRI (R ), RIE%
TR AR UG e S Ik B R B IRy, RO AR T 4E
TR S R T o
1.3.2 SegbiR

(1) FAAR BKP 3R K 73, SR IG5 H M e/
Yo, Frit, W, SRS HECHISSR K 2 2% R4 2T 4t
RRTEOIE AT BRI AT R ALAT IR, 4T 5 B 5A )
45°SR, ARG A BAGE, B OHLUR K G A %
B8, PAK5T 24 h,

(2) f6 7 i 2 7K - 7 AL 5 ~F- 855 7K 0 i FEAE 1Y
EOK R, JF T S RC R Mk 23 S 0.5% |
1.0% . 1.5% ., 2.0% , 2.5% , 3.0% . 3.5% F1 4. 0%
M1 LARAE, (LT dEbniEff e Lt AT g i, SRS
FH RST fih 57 3t 28 A S 7 4R 2T A 22 07 Vet AN T o

(3) Xof BH 8 7~V A 1A 5 W A 37 A P i A7 7K
mE, H1.0% ., 1.5% , 2.0% . 2.5% 4 FhEn
o flRIRE ) AR CPAM BC ] B 1% B 7 8 A
A, H 0.01% . 0.3% . 0.6% 1 1.0% 4 Fprisin
o RTRIE M A M AR BKP &1 42 77 4 i A
ANfA) g ) CPAM = B 25 e ¥y, IE6 A RST fi i it
PRSI 2 AR £ A S P AR T

2 ZR5itie

2.1 HAR BKP SRS i IR T2 A
A FHBTYI R 34 BE T4 DN A5 A [F) 2% e i) #2 R BKP

140
120
100
80
60}
40t
20}

Ji MY J3/Pa

0.5 1.0 1?5 210 2I.5 310 3I.5 4I.0
/%

B 1 AR FHA BKP 274k 277 0m IR H1 i 28
AR RN ), MRS, B E A
M2 e, BOPHE,

ANTR) I T R AR BKP £F 2k B 77 0 IR g il 4%
WE R, HE AR, FR BKP ZF 2 27 Y
et ;7 Bt e ) T e T K. 23R A 0. 5% $ 5
BN 2. 5% F, JEIRN I 0 3 2% 30. 71 Pa; Ik H
2.5% 45 3 4. 0% BF, JE IR I3 M 30.71 Pa 3
119. 85 Pa, HAEHIME R 0. 5% ~2. 5% X [A]i K,
RIS AR L 2. 5% B, A% BKP 272277 1 1 i ik
VAR RISTSTBE 1Ly N

R AR A 4 52 07 WU IR 77 (7)) 53k (C,)
Z Al R Fe R BOe &, B

TyzaC,b“

K, a b R SEF AR AR DG H 5

R A S 0 000 A 1) B, 3 e R e (e 1 15 3
a=3.20 F1b=2.62, FHXZEE R =0.9966, jTflF
1, LRI 2R 2 2 W i IR . 1 5 R A 8 B0
BAMIARERLE, HS 8«50 WESNTE
Bennington'® 3¢ 2 2 i (i B YE B, B 1. 18 ~ 24. 50
51.25 ~3.02, FUIHA BKP SF4E2 570 1w A /1
SRUATEAGBO R r, =3.20C2%, %8B0
AT AT 2R 2T 2 B VR R R ST A IR <

YRR LT A1 Y JeEs IR N7 g Bl 3 v 1) T v T K
X BB RO R A T i B R B S AR N £
BN, SPYER P BEE AR/, R ELIR] Y H il A S 1
%, WRE Z 328 M 254, 08 3 Biox Fh ik
R E, S KBTI ) .

2.2 HhERBIUEFINTHEAR BKP 25 45 07 W i IR v 7 1
A

2.2.1 CPAM St#e A BKP £F 4k 297 s IR Y 1 1

A

PO R, CPAM (3N 75 AR 418 52 B 40 1M
iE, CPAM SMINEZE, 4REM FERB™H, 7
Fb, WS CPAM J5, Z0RHFE M B Bk ke, Hs



40 St K By BR By 00 o R AR SR 21 2 2 e IR 1 )

$34 % A3

i Zn, SRBUKL R KR 2T, I E4T
S /N 4 R SEORHIG I 4 SRRSO T . Tl
W, CPAM (& ELYR & N 0.01% ~1.0% ™, JrLi
A SZBE CPAM 38 BRI 30 B P BB 4 RS ok,
22 R[] CPAM 7% il 45 146 F M AR BKP 2 4 L7
V) J IR 3 B e E AR A BT R, 5 SR LI 2.

180
1601 cpAM /%
140 - —a—0

——(.01
=03
—0.6

——1.0

Jitt AR 77 /Pa
DA O X S o
S8 3888

(=)
T

1.0 l.I5 2.I0 2.I5 3.I0 3.I5 4I.0
WM/ %
B2 Vi CPAM IR RIS M M Hie A BKP 274
BRI IR 125 1k i 2

H 2 B] A1, CPAM FS i AR R B, 2% e sy 0
LFUE BRI IR SR A RIS, CPAM Z3 i
HH0.01% ~0.6% , 2F4E2 77w I ik CPAM
BN ARG T, CPAM RANE4 0.6% ~1.0% ,
21 2L W AR . 7 B CPAM S I St 385 0 1 ik /)
{EAB K TGS N CPAM (1 2F 4k B 72 WUm IR B 1 %
Wbl , WIS R0 CPAM 1Y 2T 4k 5 1% W m IR 0
NEFBEE. HRWKHA 4.0% ., CPAM FniEH
0.6% B}, 1R BKP £F- 48807 W Jm IR ) ek, 88
RERNN CPAM (2T i 8 77 300t RS 738K T 24 30%

Pk AR BKP 21 48 07 1 it e 7 77 i 3% vk A2 AL 1)
M ZARPEAS BT R TAR R N, 15 240K 47 4k FF
PEH B a R0 MUME, S5 WK 1, £ 1 h, K[
CPAM ¥R T FFXH R (AR SE R B R M6 T 1, i3
WL LA TR AR, 37 H o M b AY{EAT 4 Benning-
ton"* R o F b BHUETEE

&1 Fihn CPAM [5i&/K BKP F4HEZik
BREAIEHFSTRE 7, =aC’, EARS

CPAM ¥Rt/ % a b R’
0.01 2.62 2.84 0. 9963
0.3 2.32 3.00 0. 9967
0.6 2.43 3.02 0.9971
1.0 3.16 2.66 0.9972

F£0.01% ~1.0% IR FLE N, CPAM JKEE#
(R EARAR , JFLJRE RN 7 ] 28 1] 7K 1) Je I 192 7 17 9

2% S35k, CPAM LR RIEER &4 T &1, S54K
WAL, HA AN, BONGEH5 5k
AR, H LI L 2 BT R IR T R e ]
PAZWEARTE, {HAE, CPAM (14 H 4 K H fu 25 8 A2 52 M)
YRR AT 2 B VP U AR 1 i R B &K . CPAM 47 A 1E
CENCTIN N1} = Rge b 1 E4 4 A EE R SO Ao DA NS 5 8
IR FEEF A 5220, (LT 2 PRAOY B ICEC 21/
LA LR A, (R ARG TR TR £
3 BERE RNy, BRI N £ 2k B 7 WU IR L
SR (H2Y CPAM ¥R 2 — 2 (EHE, CPAM
HE—EFEE LR L], SRV R AR
W, RS e, AT (21 22 P s
ARSI I F B, ARAT = F AR Ui CPAM B X6) Ji 2%
W I 2T 22 PR B IR 77

2.2.2 USIMBHEFIER X H A BKP T 4 B V7 U Al
IV 77 P 5 ]

AU P AR, FAE BN B R PR S T R
PR —f% A 0.03 ~0.07", HLilH 7E4EHL b (10 R
) T IR TH AT o AR 4R 7 o B R
B R, ALRRE T 1.0% ., 1.5% .
2.0% 1 2.5% X 4 R hnas, 2l AR BB 5 U
Wy TR I 551 T AR BKP 21 4 2 7 10 J AR 7 B
Ty As e gk, 45 0E 3,

140
ol HETERER
—0
o\? 100 .10
'5 80 | ——1.5
2 ool e
——
E gl ‘
20 +
0

1.0 l.IS 2.I0 2.I5 3.I0 3.I5 4I.0
K/ %
B3 ASINBHES 73R G AR BKP £F4E R PE )
JoEt R %7 73 Bt A 7% A h 2

HII& 3 Al A8 BH B BE A I8 i — 2 i 1 0
T, %A BKP £F i 77 0 Jit e 7 g I 3% e vy 3 R
AR K, B —H R B R R 7, = o),
MRIGARLAE LT 5] o F1 b BI(E, Z5°R5 TR 2
W HER2 W, IR FH R U AN T BT R AY
MICRE R WHE T 1, BEHI S g B 5 46 50wl e
HEIG TR, HZ % a R b £F4 Bennington"
KA BUEIE

HIPE 3 n 1, FHEFIEm iR 1. 0% HRH
N A%, AR BKP 2 Al 1 J iR T AR B
T BH B - 3E 5y B 2T HE BT IR RN TR T2 7. 6%



ES LY.

Sl K By B By 00 X R AR IR 2T 2 A W IR T T 1 5 41

R2 FMAETEMERA BKP 54870
BIRA SR 7, =aC’, EARH

FHES FTEM A IN /% a b R2
1.0 3.65 2.59 0. 9925
1.5 3.30 2.50 0. 9952
2.0 2.65 2.62 0.9912
2.5 2.55 2.58 0. 9868

T FHES FIE R IR T 1. 0% i, #ie AR BKP 2148
T 0 AR 7 B B B 1 BB S s s, L
AR R I T 4 T g T A W SR 4% I
TN PHES T Ve 19k AR BKP 21 401 VR 114 i IRz )
H2EES K, Hod, BB T I 2. 5% %
K BKP ZF 485 WU N E T M 2, AHEBOR IS
I BH B T V€ K R 2T 4E S TR R IR B T R BE T
2)25.4% |

[FIRE, AN 0 ~2.5% i, FHE 53k K%
WA AR HAR, L AR R T S5 R K e A Y g
MM s 73oh, BHES Ik ALk 7 1A
Yy, SHCRALEML, HABOWA/NEZRER, BOASHY
ST IREMEEE, FHE TR KO 40K £ 4
TR W Sy s e o] LA AT, (R, PHE T
TEATH ) P AP v i 2 JEE R S AR 2T 28 B 7 8 i
NPl IDESE TSNS

HI T A IE LT, FH B S A1 61 i A7 1) 40
INTHERE AT BT RS S T
1.0% )i, He 32 200 aod o Ay R HE T AR 21 425
BIFRIEPAER, R LT LRI AN/ N HESS 5 TF TR L
BOREM, TG B2 BT AR 13 R BER
24 T B 1 BE S 1 U o i B, B T
B — R (R T 1.0% ) i, HAREr 4 e K
BERILCHIT B, BIMCEFAERA/NEF GRS S B ETR
RSB F-FEAS S B S/INER AT, TR] S22 A7 7 23 B
BT IR R AR TR AR R N, BB BIGH AY1E
H, EAR/NET A SR R S S A, 9> T ORER
AEZLRMIAIE B, 27 Ylsak i I Z 0 8l i 19 3 L) 7
T3, BRI A R BN N
2.2.3 ¥ CPAM FIFHES FIEA XA BKP 272 &
TV AN 3 52 W 1Y) HE AR

TESEE ] CPAM 0 BH 5 5 3 b o8 I 42 98 [l
PR B B R AN N, X B O B S A
T, HEAR BKP 25 4 801 10U IRV 77 5 o3 R i
M XU — LB, RUSASAN/ N4 | 2F
YL LS LT A8 2R R AR AR 20, B B B

DB TR B SIS 2T 24 8 R 2R 11 100 2% 2 i
SRR, KRB RIHERs EBEE Bh7R A8
P, T AU LR R S
TN/ INET S 25 0 265 22 AT 9 A PP o3 o, S o il s
W25 SR B A RSN WA, MmRBUN 4RI LT
2R WA R i T TR N

CPAM (VR ISR A BKP 2F 2 5 170 i IR v ) 75
TR, FHESFIER BT ILER b ik A BKP £F
YRR IR AR T AR AN . CPAM 1 fH B -3¢
Ty i Bl B BE VR FALBIE O s rp R ATRERRIAN T
EPIEACAE A TR AN, JUHR PR 1 A
BRI A a] SR 5 4R R4 5 i W
o AR, A AELFHER TATE B 5 R M BE SRR AR,
SSEE SRR (IENALMVE LIRS /e S P NN D1/}
Ze5, DI BIERCR AR BHES -3 kA o —Ff
PEEREF, HAR RS HAE S A 55 A R B8 5
AR, THEEH RGHRELE RS T i 510
FaL, ARST CPAM, — 5 5 BH B8 1383 19 £F 4k 45
e TR . RO/ NI YELR I, 24k
LRIRST/N,  ITHBO2M R 8 RN 58

3% it

SE WS T R R VR AR R £R 0K ( BKP) (1 3K vk
(C.) B Ay 5 0 I BH 25 - 28 V9 #s Bt Jiie ( CPAMY) i1 BH 25
FUEM NS LR A B RE IR g (7)) 5
3.1 MR BKP 2R 4007 W1 i R 7 B 2% e i 7 i
AR PR B E R, kN 4% ik, Ji ik ) e ik
119.85 Pa, PIEMIKERFFEIHEOHE 7, =3.20C,%,
3.2 KWAHFIEE, BEE CPAM WS 3 hn, AR
BKP 2124 5 77 W ) Je IR 934 K, HR W, 8
RN I3 R M 25 . 24 CPAM i 4y 0. 6% B, 4%
BT XL BKP 21 2 52k 77 WU AR b Ty ek, Hk
h 4. 0% B, BKP 272k 207 15U IR 713 KA e i
2, MHEBCREIN CPAM 19 il b J1 328 17 2 30% .
kLB CPAM 7SI B, %K BKP £F 4277 )
Jet RN ) U DN o
3.3 WIn—ERMHE FIEMmB, #AR BKP £ 4k &
TP Je IR L 7 Bt e ) T e T AR LR RS R . BH S F
TERP IR ] 1. 0% | H e Hy 4.0% Bf, kA BKP £
A2 R JeE AR T EE AR S N FH S FUE R i 3 85 T4
7.6% ; TiiJ, AR 7 B FH ES - E A 0 2 3
MREAR,  H 3 B ke S4B W] . 78 i CPAM
s PHB TFIEM S, M BKP 2454k 877 i E IR 115
FHANT G 7, =aC, FEBOECRX, Ha, b HHAEL,



42 v e B B Bl B AR R A 2T S W IR g 5 $34 % A3

3.4 e R R I CPAM X R AR ST 4k B 77 W SRR, 2009.
EE&@ jj j{F T j:'_\f Fﬁk , Wi %/l A %4 ?: ﬁ *}/} E/‘J {?@ j]ﬂ % T:E [5] HUI Lei, ZHANG Anlong, LUO Qing. Application of Cationic poly-

R N S v e acrylamide as Retention and Drainage Aids in papermaking[ J]. Hei-
1.5% ~2.5% I}, RIA B8/ INACHE £ 877 W 1) it i )
longjiang Pulp & Paper, 2010, 38(2) : 30.

RO T O 3 . AR SR A5 R T Ry il 2 i 4l VEYER I ]. SR ITHE 4R, 2010, 38(2) ; 30.

;lfz*jl, H’(J%Lﬁ% . ‘ZtEl!ﬁ% . ﬁrﬁ%iﬁiﬁ' *I]QEE 9&&%%%4\1&%% [6] Xu Xiongli, Cui Xianlong, Qiu Xiangin. Advances in the Application
ﬁléﬁ%*?é . ;7{}42*4 E"J iﬁ&*ﬂ}%[&&%&ﬁdﬁﬁ%%%ﬁgmﬁ% of Cationic Polyacrylamide as Retention and Drainage Aids for Paper-
e I B ekl ], ot P, 2L <2 |
TRHEST, T, EROEEE. PHES 3 R NG LI 1F 3 4R 1 & Bl & 57
s 2 % # BORTFIEL)]. LA, 2001 (1) ; 22,
[7] WEI Zhibin, ZHANG Ruijie. The Main Uses and Important Functions
[1] SHA Jiulong, WANG Chen, James Olson, et al. Research Progress
of Cationic Starch in Papermaking Industry [ J]. Paper Chemicals,
2012, 24(4) . 28.
FEEK, SRER. PR TR 4R ol P ) 22 il O 2
FERILT]. 342l 2012, 24(4) : 28.
[8] Qin Xuejiang. Application of cationic starch in papermaking [ J].
Cassava Fine Chemicals, 2002(2) ; 8.
BRI S IER AR LML), RER gL L, 2002
(2):8.
[9] Joseph Matron, Terezia Marton. Wet end starch: adsorption of starch
on cellulosic fibers[ J]. TAPPI, 1976, 59(12): 121.
[10] HE Jing, CHEN Shurun, SHA Jiulong, et al. Influence of the Addi-
tion of CMC on the Yield Stress of NBKP Suspension and Its Appli-

about the Yield Stress of Pulp Fiber Suspension and Its Application in
Pulp and Paper Industry[ J]. Transactions of China Pulp and Paper,
2016, 31(3) : 50.
WL, £ J=, James Olson, 55, 20K 2T 28 0% WU e v 77 K
HAERE AR T g ST ke (] b B i 404k, 2016, 31
(3):50.
[2] Qian Xianhua. Papermaking Retention Agent and Its Application[ J].
Paper Chemicals, 1997(2) : 13.
BRERAE. AR B R R )], B, 1997(2) « 13.
[3] Bennington C P J, Kerekes R J, Grace J R. The yield stress of fibre
suspensions| J | . Canadian Journal of Chemical Engineering, 1990, 68
(10) : 748.

cation in Pulp Transporting and Mixing[ J]. Transactions of China
[4] Zhang Dezhi. Study on the Rheological Properties of Vegetable Fiber

Pulp and Paper, 2017, 32(1) . 27.
il BEREE, YL, . CMC X 4 i A3 B 0 U
R s S e R[] A & AR 4R, 2017, 32(1) ; 27.

Buffering Materials [ D ]. Fuzhou; Fujian Agriculture and Forestry
University, 2009.
SRR . LT AT v RPN R R R DEFE (D], AR A8

Influence of the Pulp Consistency and Addition of Retention and Drainage Aids on the
Yield Stress of Eucalyptus Pulp Fiber Suspension
ZHANG Xiaoxue'**  WANG Chen'? SHEN Jun' ZHANG Hui'*"
(1. Jiangsu Provincial Key Lab of Pulp and Paper Science and Technology, Nanjing Forestry University, Nanjing,
Jiangsu Province, 210037 ; 2. Jiangsu Colnnovation Center for Efficient Processing and Utilization of Forest Resources ,
Nanjing Forestry University, Nanjing, Jiangsu Province, 210037 ; 3. Jiangsu Lee & Man Paper Manufacture Limited, Changshu,
Jiangsu Province, 215536 )
( * E-mail; zhnjfu@ 163. com)
Abstract: The yield stress (7,) of pulp fiber suspension is a key rheological parameter. The influence of consistency (C, ) of eucalyptus
bleached kraft pulp, the amounts of addition of CPAM or cationic starch on 7, of the eucalyptus pulp fiber suspension was studied. The re-
sults showed that, in the steady-state shear condition, the 7, of eucalyptus pulp fiber suspension increased rapidly with the increase of C,,,
their relationship was accorded with the exponential relation 7, = aC’ (a=3.20, b=2.62). After adding CPAM or cationic starch to euca-
lyptus pulp fiber suspension, the exponential relation was still satisfied, but the values of @ and b changed. After adding CPAM, a would de-
crease, and b would go up. After adding cationic starch, both a and b floated up and down on the original basis. For eucalyptus pulp fiber sus-

pension with certain C,,, the 7, would first increase then decrease with the increase of CPAM addition, but the 7 was still stronger than the 7,

of blank pulp fiber suspension. The 7, of eucalyptus pulp fiber suspensions increased by up to 30% when C,, was 4.0% and the CPAM addition
amount was about 0. 6% . With the addition of cationic starch, the 7, of eucalyptus pulp fiber suspension increased first then decreased. When
the amount of cationic starch was about 2. 5% and C,, was 4.0% , the 7, of eucalyptus pulp fiber suspension decreased by 25.4%.
Keywords: eucalyptus pulp; fiber suspension; yield stress; CPAM; cationic starch
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Study on Near-infrared Calibration Model Transfer for Lignin Content in Pulpwood

LIU Yaoyao' YANG Hao' XIONG Zhixin"* LIANG Long® FANG Guigan®
(1. Jiangsu Provincial Key Lab of Pulp and Paper Science and Technology, Nanjing Forestry University, Nanjing,
Jiangsu Province , 210037 ; 2. Institution of Chemical Industry of Forestry Products, CAF, Nanjing, Jiangsu Province, 210042)
( * E-mail ; leo_xzx@ njfu. edu. cn)

Abstract: The near-infrared calibration model transfer for lignin content in pulpwood was investigated between two portable near-infrared
spectrometers. An optimal calibration model of master was established by partial least square ( PLS) after the selection of representative infra-
red spectroscopy data net samples, preprocessing and eliminating outlier samples. The near-infrared spectroscopy calibration model was trans-
ferred between master and slave by the algorithms of slope/bias (S/B), direct standardization (DS) and canonical correlation analysis
(CCA) , respectively, and the prediction results were compared. The results indicated that the models transferred by DS and CCA improved
the prediction accuracy significantly comparing to the algorithm of S/B with a poor performance. The coefficient of determination (R*) , root
mean square error of prediction (RMSEP) and ratio of performance to standard deviate (RPD) by DS were 0.9643, 1.0370% , 5.3513,
and by CCA were 0. 9540, 1.1766% , 4. 7711, respectively. Therefore, both DS and CCA algorithms could achieve the calibration model
transfer between the two portable near-infrared spectrometers.

Keywords: near-infrared spectroscopy; model transfer; lignin; pulpwood
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Experimental Study on Influence Factors of Paper Drying Characteristic Curve
CHEN Xiaobin""*  WANG Yuhang' HE Yaohui' DONG Yunyuan' ZHENG Qifu' LI Jigeng® LIU Huanbin’
(1. College of Chemical and Material Engineering, Quzhou University, Quzhow, Zhejiang Province , 324000 ;
2. State Key Lab of Pulp and Paper Engineering, South China University of Technology, Guangzhouw, Guangdong Province, 510640)
( * E-mail ; xbchen24264@ 163. com)
Abstract: The effects of fiber material, paper basis weight, pulp beating degree, pressing pressure and drying temperature on paper drying
characteristic curve were researched in the study. The experimental results showed that: different fiber material and pulp beating degree had
little influence on the paper drying characteristic curve, but pulp beating degree affected the initial moisture content of paper drying, the
higher pulp beating degree, the higher the initial moisture content was. Paper basis weight had obvious influence on paper drying characteris-
tic curve because of its positive corrilation with paper thickness, the greater the paper basis weight, the harder it was to dry. Pressing pres-
sure not only affected the paper initial moisture content, but also accelerated the drying process. The possible reason was that after the paper
was pressed, part of the capillary water which is difficult to dry changed to free water which is easy to dry. Because of the coupling process of
heat and mass transfer in paper drying, the higher drying temperature, the greater heat and mass transfer power, and the easier drying occurs.
Keywords; paper drying; drying characteristic curve; influence factors
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Research on Re-extraction Algorithm of Paper Defect Characteristics Based on PCA
WANG Siqi ZHOU Qiang TIAN Xingzhi
(School of Electrical and Conirol Engineering , Shaanxi University of Science and Technology, Xi’an, Shaanxi Province, 710021)
( * E-mail ; 245456155@ (q. com)

Abstract; Because of the low accuracy in identification of similar paper defects in traditional paper defect detection and the slow running
speed of the system caused by high feature dimension extraction, a PCA-based paper defect feature re-extraction algorithm was proposed.
This method took various paper defect images as the research object, PCA was adoped to deal with the dimension reduction of high-dimen-
sional original features that may have correlations and remove their related components so as to form new defect features which were indepen-
dent and more representative, so that the data processing amount was reduced. At the same time, the identification accuracy of paper defects
could be significantly improved. Experiments showed that the algorithm could significantly improve the accuracy of paper defect identification
and the average running time of the system was greatly shortened.

Keywords: paper defect features; feature dimension; principal component analysis; detection algorithm; computation amount
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H A i 4L I 1 R AR N A5 22 1) 7K 28 S BHL B P R

R LT AE R AP FIKZE TR B PERE, 7T
PIHZE S (RE i 240 | B i elaf i R KAk
B PEFRAL PR —FpJE 1, AN B R A Uk
AL, WA E R TERUKZE B s T E A
25 AR Rt A A JE R R AR AL, A AR o ad &
RUKZEA B R o R AR AR, oK
78RR R RE A E R (EL . R S R R DT R AT AR 22
B, AR SRz R TERE W R Tk S AL
1 PR,

F1 |R, kESEREERTHERERAM

FonTik WAL

K35 33 1 (Oxygen Permeabili-
?*—LT(‘)P)J\_t ( Xyg bili Cm3-um/(m2'd'kpa)
K Y

L &K% T i (Oxygen Permeance)  em’/(m?+d-atm)

AR5 1 % (Oxygen Transmission

mL/(m?-d)
Rate, OTR)
7K ZE S 3% 1 P (Water Vapor Per-
A, cum/ (m? s+ kP:
AR meability, WVP) gepm/ (s -kPa)
REL

PERE K 7% K B it F ( Water Vapor

2
-d
Transmission Rate, WVTR) g/(m™-d)

T FHRA d Oy day MARS, RS 24 h, AXHE—Hd
TR,

2 MRAEZMBIESMEREERE

R TINEGTDL &V e S R R ORISR PSR
G ry R YERE, DLBT 1L W A A i

FEER AR B R AN . R 4L %% ( Modified Atmostphere
Packaging, MAP) ft) OTR {2 R /N F 10 ~ 20 mL/
(m?«d) ", AN 2 AR OTR (HELRILT
100 mL/ (m?~d) o 145 3 ALAR I ) 45 (1 CNF 3] i
MIAOKEFYEZR N, JREE N (30 £1) um B, OTR {E Af
170 mL/(m®+d) ", AR P A 2 AT
whor A FE A ORE, 25 pm JE R K R M
(LDPE) . #Tfig (PET) [y OTR {543 %K 2500 ~ 5000
ml/(m*+d) | 50 ~100 mL/(m*-d) """, A QLK LF
YR WEEA P A B R BE

2.1 ZEGPKRETYE R A PR PERE

AR AT Yl R R 4R B 100% 40 K 21 4k Z 0 i
WERRE, AN [ AR AR £ 4 28 1) 45 07 12 DA BB B9 AN [+)
PR 20 B PR P RE 7 A B S

YR LT AR W 45 L2 FE A2 5 L
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e Belbekhouche S Z5EM7" 43 B ] £ CNC ( H 12
(5+1.5)nm) fl CNF( HE4£(52 +15)nm) X, #F5E K
B, CNF AR HUR Bo /T CNC,  Hd %)
RIS AAM A bmmEsE /2%, KN
CNC FI CNF A BT T =8 8 H s PR iE i . Ku-
mar V 45 i TEMPO 40 {6 AL 3145 £ AL 1
& TR CNF, JF HRAL 73X B CNF FIAE 2o HLAK
IR ] 25 ) 224k CNF 35 SRR PR 1 22 57 . BF
FW], AR CNF % 220k CNF K, {HZZ4R CNF
AR PR P BE T A, 332 RO AR AR Y CNF 22
[T B 4L, ER X R RN &A1 S 2 i i 22 AL
M, SRS TiEN .

PUBE BB PUOR AT HE R I, AN 6] FUAL B 4 K 2F
e R RE 7 AR AN E, a1 DTEMPO 5
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A H BRSO IR AT 4, DTS5 90K 21 4k 2R U B
o AR YEREE LT, Fukuzumi H 25 763 i
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CNF FREHA(3-ZHE N ) fe It TR A g BG4
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A TAL BRI o e X il 5 CNF, a7 - i s
Al & CNF @R, SR 3 500 2. 54 F13.19 pm B,
OP {E43 514 0.009 cm’ + wm/(m’ «d - kPa) F1 0. 0006
cm3'I.Lm/(mz'd-kP,al)o

PUIRAL BEFR E 52 9 K 4T 4 R B 450, dEim
SEM AR LT A R W A B BRPERE . N, iR
BB BAT T Ae oK £ 22 AR BE s, U< RH R PR e
Sl —E RIS, HE Osterberg M 25! i1
FEER BT 6 YA 20 YR ARAS I #R R CNF i) BH B
AE, KRB ZW B EL 22405, G4 H57%
WEZEPTES ~20 nm, KRF(50 ~100 nm) £F 22 1)
Bl , B TN AR A5 T A R R AR
HIMZE M. HL Aulin € 25" 51 4 RO [R) OB 45
AE LA R BE 1Y CNF Il & i, pFoe 23, R
B FRRERE N, OTR (HHEHEH 0k,
2.1.2  HeREFHERT G A F

KRR MGG, AR T AR A B ik 72
B K MO S BRORSE DA RO R AT 2 iR T B el Ak
SEALPR, X PR AL BTy IR G KL A 2 R 2 AR N
PEREFLE R0 . Rodionova G 21 5 i JBE 3¢ 1 5 [ 44
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SRIGTEZY 100°C Fi1 1800 Pa 2514 T AL il 45 CNF i
JEE, 2 h #AHE 4 CNF R OP (B 7E A X 1 B 53%
TIKF 0.2 em’ - pwm/ m® - d-kPa), iX—245 5 %0
CNF b3 A B T S B 2L M ik, fier4ekim
RS SR A Z M LA G, s Y
K, RGN B s AL IR AR . Sharma S % H] Xia

SEPIREgE R, R OB BE EHL R 4 CNF, TR
W-ZE R A IR EE 22 (75 +£5) m 1) CNF 5, Ff5
TEAFREE T #4403 CNF i, 175°C F0PE3 h )5,
ARIBIETERER T 25 %, MHER) OP {5224 0. 01
em’ s um/(m’ -d-kPa) , 7EM A B, Xia J 27 78
145°C 2544~ # 4k ¥ TOCN ( TEMPO A 4k Tt 4b 2 5 AL
PR B 45 1) CNF) B3 h, AR BE 50% B, By
OP {HK % 0. 007 em’+ pm/ (m® - d-kPa) , B A X
FERA R ZE 80% , OP {H LAY K 0. 584 cm®+ pm/(m’-d-
kPa) , % OP {EAR M R ZHOBRHEE R A 42—, Ui
WP RS ELA 205 ey 1) AR S RELIR M B
2.2 YREF4ERE GRS BHIR e

TENAR A AER B A E, PUREF4ER 5HADY
FRAIRACHE, Al BRG] AR A e as s, BE
PR A A K B R A A, AR S, T R T
HAEMEHHRPERE. FIBE G, GIRFEREL
BBV AR A YR G TOHLERL . A A= R A At
BEA S H AT L
2.2.1 HOKRG4ERE A ICHUIEE

YRR 5 IR G T8 2R AR ] 3154
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MPa) | A (R 17.3 GPa) HiE W 1) 22 LB,
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(m’+d-kPa), Liu A 252 FIR M T4 A 1975
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em® s pm/(m?-d-kPa), i 2l CNF 44K BHAEL4C 1 OP
{4 175.7 em’ - pwm/ m®-d-kPa) . [AIFE Wu 252 F
TOCN F1 MMT il % 52 5 Wi B8, 320l B B A 900K J2 4R
Sk H AR 88 & A B B PR, 50 TOCN/50 MMT
A AR 50% 4F F, OP {HZ)24 0. 04 em’ - pm/
(rn2 -d-kPa) . Liimatainen H %DO] ¥ CNF 51548018
Al B, BT AR5 A CNF, JER T
AR AP 2RISR LIRS N R
GRS BB R BE, FE AR XIR BE 50% B, 22 4B B
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F, X ELAYATEBREASYEERIALR
(PLA) U300 s oot | S 3 b A b H 5
B e AR 4 R A, M, PLA
AR b Al KB AR 77 AT B A A 2 b1 ORI B R T
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TS PRI SCPE CNC 4 18 = oA & AT fiff 480 <0 RHL B 1
HEHRES 54% . Arrieta M P Z51°00% PLA . BB IL TR
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PLA 1 PHB (%56 PR [ 1 SRR ERE
2.2.3 YRR E A HAWY) R

bR T TCHLER A Y TR G 20, dAKE
el AR AT . T IR AT B 1B Z TUREOR
(LbL) &5 =AU LAY, DT = 40 K 2F 2 3= 7E AR T
WREIREE T B BB ERE . Missio A L4 F—2
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FHER L (PPy ) Zb PR AR, TOCN/PVA-PPy fAE
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(14 BEL B R 7= 2 R i
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Abstract; Nanocellulose is a plant-based environmentally friendly nanomaterials with high crystallinity, high strength and other properties,
which can form a dense network structure that blocks the transmission of molecules and has the potential to be a green barrier packaging mate-
rial. In this paper, the oxygen and water vapor barrier properties of nano-cellulosic materials are elaborated from three different application
forms including nanocellulose films, nanocellulose composite materials and paper-based material coated with nanocellulose.
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Research Progress in Preparation and Application of Poly (lactic acid ) -Nanocellulose Composite Films
ZHANG Meng JI Jiayu FAN Li LIU Pengtao
(Tianjin Key Laboratory of Pulp & Paper, Tianjin University of Science and Technology, Tianjin, 300457)
( * E-mail; pengtaoliu@ tust. edu. cn)
Abstract: Poly(lactic acid) (PLA) is a green polymer which has abundant sources of raw materials, and can be biodegraded completely by
organisms. Meanwhile, poly(lactic acid) has good mechanical properties and physical properties, and it is easy to be processed into films.
Nanocellulose (NC) is a kind of natural renewable resource with rich sources. Its mechanical strength and stiffness are very high. Nanocellu-
lose can be used to increase the mechanical properties of poly(lactic acid) films, and the composite films have a wide range of applications
and development prospects in various fields. But poly (lactic acid) is a hydrophobic material, nanocellulose is a hydrophilic material, and
the mechanical properties of the films will be influenced by their poor interfacial compatibility. In this paper, the preparation methods and
applications of poly(lactic acid) -nanocellulose composite films and the methods to improve their interfacial compatibility were summarized.

Keywords: poly(lactic acid) ; nanocellulose; composite films
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Abstract: The development and application of biorefinery technology is the change and innovation of traditional pulp and paper industry, and

is essential for the sustainable development of the pulp and paper industry. This paper mainly introduces the pulp and paper biomass refining

technologies, including the extraction and comprehensive utilization of hemicelluloses, high-value utilization of cellulose, the separation,

purification and utilization of lignin in black liquor, black liquor gasification, etc.
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