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Z #8849 5 d&e HAFAL

’I"able 1. Variability of pulp qualityw)

PFI mill data PQ system data
Tensile! at Tear® at
S 1
ample 400 ml CSF | 7 tensile | FoV/em) L
Av. |CV3| Av. | CV3| Av. | CV3| Av. | CV?
Test precision - 2-4 - 5-7 - 06 - 12
All pulps(24) 91 13.1 14.7 115 789 138 0.68 48
Northern pulps(17) 93 7 149 122 84.3 93 0.69 45
Southern pulps(7) 76 53 140 8.6 65.8 33 0.66 44
Mill A(4) 9.8 1.7 154 51 85.0 25 0.69 15
Milt B(1) 75 - 9.0 - 59.0 - 058 -
Mill C(6) 95 35 14.4 54 83.1 39 0.69 038
Mill D(6) 10.3 42 16.1 48 89.4 54 0.70 37
Mill E(5) 75 57 145 47 66.3 36 0.67 0.8
Mill F(2) 19 2.7 13.0 14.7 645 0.3 0.63 92

1. Breaking length, km, 2. Tear index, mN m%/g
Az-20 ARZE 24%0) A ALY Fr1t A& vhs 2ol n WA A
FRAEE FA87] J8 Aoy, AZ-29 AFAEY 5AE o)8&dd g4
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Fig. 2. Effects of power applied on the viscosity of BKP and
zero—span tensile index of sheets made from BKP and TMP.
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Fig.‘ 4. Effect of recycle and refining on
the tensile index of paper.

(Un : unbeaten, rl : recycle once, 12  recycle
twice, B25 : beaten for 2500 rev., B75 : beaten
for 7500 rev.)
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on the zero-span tensile index of
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Table 2. Evaluating the causes of paper tensile problem

Properties Reel Couch Reel/Couch ratio
Tensile ‘:‘;‘)‘ A+ | FS | L | B | FS | L B|FS| L | B

38 218 1200 | 461 | 061 | 1.87 | 494 | 058 | 175 | 093 | 105 | 1.12
41 243 | 1.85 | 503 | 060 | 1.89 | 480 | 057 | 178 | 1.05 | 105 | 1.02
44 245 | 176 | 502 | 055 | 1.86 | 508 | 057 | 178 | 099 | 096 | 1.04
3.8 223 | 193 ) 488 | 058 | 176 | 501 056 | 183 | 097 { 1.04 | 1.01

410 232 {189 489 | 059 | 1.85 | 496 | 057 | 180 | 098 | 103 | 1.05

3.3 221 | 183 | 422 | 057 | 209 | 469 | 058 | 1.87 | 090 | 098 | 1.07
3.3 205 | 192 | 434 | 058 | 192 | 506 | 058 | 183 | 086 1.00 | 097
35 204 | 192 | 440 | 058 | 202 | 481 | 058 | 1.71 | 091 1.00 | 1.06
34 206 | 189 | 436 | 062 | 183 | 514 | 061 | 171 | 085 | 102 | 1.11
3.3 204 | 189 | 430 | 058 | 201 | 487 { 057 | 178 ; 088 1.02 | 1.10

34 204 1190 432 | 059 | 197 | 491 | 058 | 1.78 | 0838 | 1.00 | 1.08

o

>
ry
x
)

93] AR-20 93FEY A% $8 4§ YAnh o A2-2
N 2FE A od Aoy 2719 340 EAse A4l
of AU NS ¥Fen e FR/A7 vl

A= chFF $8o) Fstnz 53 Ae

F R ATHANA F2 A9 2 sAue E9 A8

o
e
o,
X,
oy
s

N

2

3

RS
B o =

olo
o br
=~

4 oE 2 N R
KW
Eomo Mt 4
a8
K
BN
2

%2,
)
i

o)
=

- 189 -



10.
11.

12.

13.

A§Ed

. Duncker, B. and Nordman, L., Determination of the strength of single fibres,

Paperi ja Puu 47(10):539(1965).

. Page, D.H., El-Hosseiny, F. and Winkler, K., Behavior of single wood fibres

under axial tensile strain, Nature 229(1):252(1971).

. Page, D.H., El-Hosseiny, F., Winkler, K. and Bain, R., The mechanical properties

of single wood pulp fibres. Part 1. A new approach, Pulp and Paper Magazine of
Canada 73(8):T198(1972).

. El-Hosseiny, F. and Pge, D.H., The mechanical properties of single wood pulp

fibres : theories of strength, Fiber Science and Technology 8:21(1975).

Kim, C.Y. Page, DH., El-Hosseiny, F. and Lancaster, A.P.S., Mechanical
properties of single wood pulp fibers. IIIl. Effect of drying stress on strength,
Journal of Applied Polymer Science 19(6):1549(1975).

. Page, D.H., and El-Hosseiny, F., The mechanical properties of single wood fibers.

Part 4. the influence of defects, Svensk Papperstidning (14):471(1976).

. Page, D.H,, El-Hosseiny, F., Winkler, K. and Lancaster, A.P.S., Elastic modulus

of single wood pulp fibers, Tappi 60(4):114(1977).

. Page, D.H., and El-Hosseiny, F., The mechanical properties of single wood pulp

fibres. Part VI. Fibril angle and the shape of the stress-strain curve, JPPS
9(4):TR99 (1983).

. Ehrmrooth, EM.L. and Kolseth, P, The tensile testing of single wood pulp fibers

in air and in water, Wood and Fiber Science 16(4):549(1934).
Jacobsen, H., Paper Trade Journal 81(22):52(1925).
Boucai, E., Zero-span tensile test and fiber strength; Pulp and Paper Magazine
Canada 72(10):73(1971).
Cowan, W.F. and Cowdrey, E.J.,, Evaluation of paper strength components by
short-span tensile analysis, Tappi Journal 57(2):90(1974).
El-Hosseiny, F. and Bennet, K., Analysis of the zero-span tensile strength of
paper, JPPS 11(4):J121(1985).

- 190 -



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Gurnagul, N. and Page, DH. The difference between dry and rewetted
zero-span tensile strength of paper, Tappi Journal 72(12):164(1989).

Cowan, W., Rapid testing of fiber quality of machine-maid paper, Pulp and
Paper Canada 91(2):T57(1990).

Cowan, W.F., Testing pulp quality ~ An alternative to conventional laboratory
evaluation, Tappi Journal 77(10):77(1994).

Balint, L., At what cost quality? Case studies of measurements that facilitate
the optimization of cost and quality, Proceedingd of TAPPI Pulping/Process and
Product Quality Conference, pp. 308-311(2000)..
Van den Akker, J.A., Lathrop, AL, Voelker, M.H. and Dearth, L.R., Importance
of fiber strength to sheet strength, Tappi 41(8):416(1958).

Lorraine, C., Wielen, V., Elder, T. and Ragauskas, A.J.,, Analysis of the
topochemical effects of dielectric~barrier discharge on cellulosic fibers, Cellulose
12:185(2005).

Cowan, W.JF. Comparing pulp mill Pulmac fiber quality testing with
conventional laboratory evaluation.

Mohlin, UB., Dahlbom, J. and Hornatowska, J., Fiber deformation and paper
strength, TAPPI Journal 79(6):105(1996).

Khantayanuwong, S., Effects of beating and recycling on strength of pulp fibers
and paper, Kasetsart J.(Nat. Sci.) 36:193(2002).

Cowan, W.F., Fiber process control.

- 191 -



