34 A3

RE#BEREER

Journal of Tianjin University of Science & Technology

Vol. 34 No. 3

2019 4 6 H Jun. 2019

DOI:10.13364/j.issn.1672-6510.20180099

IS IELREY IR R B 3T

"EE, TEE, KO
R R RE , RHRHIRY B, KT 300457)

B OE. RARWS S FER SRR R BORGE R HATRAE, R R AN LR AW H FEAGL R
# (R?) >0.95, KB A2 3 -5 W3 B 341, Fl At , A8 B B R 41 4L (FBRM) 37K M 45 18 K 84 25 AT
AT ARG AT ], B A AN R RN A RRTEH SO, THLS A 3 AU KR LK%
HNB (6~ 1) AR 8GR Fe CMC IR BNEE (1 ~ 1) (CMC 4488 N (1, Z2J5) . EREM A i
PR 69 EARMEM B (b ~ 1) RAZ R Lm0 KA B
KR R ERLFYERN; AT R AE; AR

hESES: TS72101 XHkERER: A NXERS. 1672-6510(2019) 03-0034-04

Dissolving Mechanism of Water Soluble Paper
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(Tianjin Key Laboratory of Pulp and Paper, College of Paper Science and Technology,
Tianjin University of Science & Technology, Tianjin 300457, China)

Abstract: Adsorption kinetic models were used to characterize the water absorption process of water soluble paper in aque-
ous solution and the experimental results showed that the water absorption was mainly influenced by physical adsorption,
which was confirmed by the high correlation coefficient of the pseudo first order kinetic model (R*>0.95) . Focused beam
reflectance measurement (FBRM) was used to monitor the dissolution behavior of water soluble paper in aqueous solution in
real time. Based on the analysis of paper structure, fiber size and morphology, the dissolution process could be divided into
three phases: (1) the deconstruction of the main paper (fy-#,) , (2) the continuous deconstruction and the CMC dissolution (¢-
1) , (3)the CMC dissolution (after #,) . Phase (1) was most critical for controlling the efficiency of water soluble paper in the
dissolution process.

Key words: carboxymethyl cellulose; deconstruction behavior; adsorption kinetic; dissolving process

R P RELTYEZ 4N (CMC) & — TP HAT R A
RERYLTAE R ATLEY, PTBCHAEREG 0] | 3 B0 sde e
FISE T A iU Y, ARk eMe R
ICHAT RAF RV IRPERE , [RIIS B35 R IREF 4k r nl #h ik
P, AT RCHAT P D RE B R AR OKIEIEAR) |
£ 3min TP AT SE AR AR ThP KRR
ERRE U T CMC 2R 4EIE S A5 (LF 4R
T RE R G4 W A LA A A4 (Sh ST 6,

RPN CMC B AR5 v i 2 Ak kA

Wi EHEE: 2018-04-02; f&EHEI: 2018-05-03
BEE&WB.: KMl ARRERETE S5 H (16JCZDIC37700)

X CMC 7K RIS B A 5o B 2 iy s ™. e
IKEEPEAR R A Pl R rp, AT LG ] CMC AR e
AR (PR 75 °C R, 4~ 65) 5K
i i PR PP A FE TG 1 , oAl 3 e AP P AR R 5 A
e PL MoK P A LR M S I BB 0 Ca'
Fe¥ I, o TR L AL AT AT 55 LS R T A SRS VA A1 4
JEEL , KRR AR AR FEEE AT 1) L B RE T 32 B R
TR LRIV R FT PR

S2bR b, 2 CMC 3 FKE, ATHL Bl Na FIR

fEERr: FEEE (1992—) , B, WEHEHA, Wit ; BEEE: KAA, FIZH%, hongjiezhang@tust.edu.cn



2019 4£ 6 H

BEEWE, 2. KEPEARRITE LRI DT

« 35

o3 BB T BB 43, A% e a] 7= A 1 i v AV FH T A
CMC ¥ ; RIS, KSR K 53 F 4 CMC 9k
PEFEH (—OH A1—COOH) ik 51, #KT CMC 43
TRE ] IR B, B K R A ek kAR
(ARt B, CMC 2R 4k 03 IR A T SR XK I AR Y
Wi Re ) HA SR, KSR A7 XK
VA 2GS A o R P 52 i 3l 5 B P9 N % I 286, TR I
e LN 7 AR ) 7K R AL % e A AR A3 e AR R A 7 A
7%, I E—25 BRAR K PEAR ) 1 AL

ARSCADL R W B 80 0 2 A (o — G RN — 9%
BELHRL) XF CMC F45 B i K Wit B T 48L& 40
Br, [ A FH SR ARG S S 23 Y (FBRM) XF CMC
TP R e KGR P AT A T R S I, 4
SRR

1 FRS T

1.1 EREE
SEIG IR £F AR AR I AF 4 R A0, 290 A 1 AR
TR, FEAPE R L2 1.

F1 AEBKE CMCHiE
Tab.1 Characterization of CMC with different DS

Eiked B (DS) REE (DP) SHRE/%
1 0.50 372+ 1 95
2 0.68 412+3 95
3 0.80 325 1 95
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Fig. 1 Theoretical analysis of the dissolving of water
soluble paper
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Fig.2 Effect of adsorption time on adsorption of water
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Tab.2 Parameters of dynamic models

DS HE— 3 J1F AR HEZ R I # R
K/(gg"s™) R K,/ (g:s™) R
0.50 0.131 0.998 0.1370 0.853
0.68 0.129 0.991 0.014 7 0.849
0.80 0.126 0.994 0.013 8 0.842
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Tab.3 Comparison of the swelling ratio of CMC fibers

with different DS
T DS K He
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Fig. 3 Dissolving process of water soluble handsheets in
water solution (25 C , 400 r/min)
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Fig. 5 Infrared spectrum analysis of the handsheets
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Tab.4 Dissolving time comparison of the water soluble

handsheets
Y2 DS At a] /s
1 0.50 37
2 0.68 34
3 0.80 17
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