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Strength Property Improvement of OCC-based Paper
by Chemical and Mechanical Treatments (I)

Jong Hoon Lee, Yung B. Seo!, and Yang Jeon

ABSTRACT

To improve the physical properties of OCC (Old Corrugated Container) fibers, we used the
mechanicdl pre-treatment on the fibers before refining. The mechanical action in the Hobart
mixer induced high shear and compression on the fibers, which resulted in changes of fiber
internal structure, and microcompressions on the surface of the fibers. We evaluated the
amount of mechanical treatment on the fibers by fiber curl index for convenience. Four differ-
ent refining techniques were applied to the pre-treated fibers (Valley beater, Kady mill, PFI
mill, and Impact refining) to find the best combination of the pre-treatment and the refining
methods. Conclusions were summarized as followed.

1. Mechanical pre-treatment in Hobart mixer for more than 1 hour caused the increase of
curl index of OCC fibers, and increased breaking length, burst index, and tear index of the
handsheets more than 10% in this experiment.

2. Kady mill and PFI mill refining were effective in keeping fiber length from shortening.
Kady mill and Valley beater refining straightened out the fiber curls, and reduced the curl
index.

3. Valley beating reduced fiber length very fast and generated fines more than other refining
methods.

4. To increase breaking length and burst strength while keeping tear strength, combination
of mechanical pre-treatment and Valley beating were most effective.
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OCC Pretreatment

- Control
- Comp-1
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OCC Refining process

- Valley beating

- PFI mill

- Kady mill

- Impact Refining

!

L Preparation of handsheets:]

Fig. 1. The flowchart of OCC treatment process.
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Method of OCC pretreatment

T~

Control

(No treatment)

Comp-1

Consistency: 25%
Hobart mixer
one hour at room
temperature

Comp-2

Consistency: 25%
Hobart mixer
two hours at room
temperature

Alkali treatment

NaOH 2% pulp
Temperature: 50C
Consistency: 5%
Washing after treatment

Fig, 2. Methods of OCC pretreatment.

Fig. 3. Microcompressions in commercial dried bleached sulphite pulp(x 600).

Valley beat

Consistency. 1.5%
Freeness
300 mL CSF
200 mL CSF

PFI mill

Consistency 10%
Freeness
300 mL CSF
200 mL. CSF

High shear applica-
tion
Consistency: 1%
Freeness
300 mL CSF
200 mL CSF

OCC Refining Method
Kady mill Impact refining

Vertical impact appli-
cation
Consistency: 23%
Freeness

300 mL CSF

200 mL CSF

Fig. 4. OCC refining methods in the experiment.
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Table 1. The result of multiregression coefficient analysis about curl index of fiber according to

fiber pretreatment and refining types

Variables Regression coefficient Student T Value Probability
Pre-treatment (comp-1) 0.0187 3.008 0.005
Pre-treatment (comp-2) 0.0913 4.704 0.000
Alkali Pre-treatment * -1.009 0.321
Valley-300CSF -0.0375 -4.282 0.000
Valley-200CSF -0.04 -4.568 0.000
PFI-300CSF * 0.114 0.910 B
PF1-200CSF * -0.999 0.325
Kady-300CSF -0.0193 -2.198 0.036
Kady-200CSF -0.0257 -2.941 0.006
Impact-300CSF * 0.714 0.481

Multiregression intercept: 0.0856, Multiregression coefficient: 0.907
*  Regression coefficient is insignificant and considered as zero because its probability is over 5%.
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Table 2. The result of multiregression coefficient analysis about breaking length of handsheets
according to fiber pretreatment and refining types

Variables Regression coefficient Student T Value Probability
Pre-treatment (comp-1 0.232 2.401 0.020
Pre-treatment (comp—2 0.330 2.523 0.041
Alkali Pre-treatment 0.911 9.730 0.000
Valley-300CSF 1.311 10.187 0.000
Valley-200CSF 2,100 10,718 0.000
PF1-300CSF * 0.351 0.727
PFI-200CSF 0.530 3.309 0.002
Kady-300CSF 0.578 4.344 0.600
Kady-200CSF 0.992 6.195 0.000
Impact-300CSF 0.645 4,706 0.000

Multiregression intercept: 1.842, Multiregression coefficient: 0.940
* : Regression coefficient is insignificant and considered as zero because its probability is over 5%.
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Table 3. The result of multiregression coefficient analysis about tear index of handsheet accord-
ing to fiber pretreatment and refining types

Variables Regression coefficient Student T Value Probability
Pre-treatment (comp-1) 0.078 4,188 0.000
Pre-treatment (comp-2) 0.072 3.899 0.000
Alkali Pre-treatment 0.0149 8.371 0.000
Valley-300CSF * -0.197 0.845
Valley-200CSF -0.080 -2.599 0.012
PFI-300CSF 0.055 2.289 0.026
PFI-200CSE 0.125 4.054 0.000
Kady-300CSF * 0.768 0.446
Kady-200CSF * 0.757 0.452
Impact-300CSF * 1.474 0.146

Multiregression intercept: 0.753, Multiregression coefficient: 0.851

* © Regression coefficient is insignificant and
is over 5%.
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Table 4. The result of multiregression coefficient analysis about burst index of handsheets
according to fiber pretreatment and refining types

Variables Regression coefficient Student T Value Probability
Pre-treatment (comp-1) 0.00284 3.900 0.000
Pre-treatment {comp-2) 0.0050 3.385 0.001
Alkali Pre-treatment _0.00762 10.83 0.000
Valley-300CSF 0.00946 9.782 0.000
Valley-200CSF L 0.0148 10.066 0.000
PFI-300CSF K 1507 0.138
PFI-200CSF - 0.00557 4.630 0.000
Kady-300CSF 0.00418 4.404 0.000
Kady-200CSF 1 0.00750 L B2 0.000
Impact-300CSF 0.00445 4.318 0.000
OCC Fine 20% . 1.848 0.070

Multiregression intercept: 0.00561, Multiregression coefficient: 0.935
* : Regression coefficient is insignificant and considered as zero because its probability is over 5%.
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