National Institute of Standards & Technology

Report of Investigation

Reference Materials
8495-Northern Softwood Bleached Kraft Pulp
8496-Eucalyptus Hardwood Bleached Kraft Pulp

These Reference Materials (RMs) are intended primarily for use in fundamental studies on the properties of
fibers and paper sheets. The RMs provide samples so that investigators in different laboratories can be assured
that they are investigating the same materials. The materials selected for these two RMs are bleached dried Jap
pulp cach from a single lot of a standard commercial production run. Each RM package consists of ten standard
lap sheets. Each sheet weighs approximately one pound bone dry. The ten sheets arc hermetically-scaled in a
film foil barrier bag and packaged in a 200 pound C flute carton with dust flaps. The carton is "H" taped to
¢liminate dust and light penetration. Each carton of ten sheets weighs approximately five kilograms. The materials
were selected for the two RMs because of their differing fiber size, differing papermaking propertics, and similarity
to commercially available materials.

RMs 8495 and 8496 were developed and prepared with input and support from the Pulp Material Rescarch
Committee (PMRC), a sub-committee of the Fundamental Rescarch Commitize.

Thec two RM pulps were donated by Aracruz Celulose S.A. and The Procter and Gamble Cellulose Company. It
is anticipated that there will be sufficient quantity of the RMs to supply the needs of the research community for
at least ten years. 1n order to ensure this intent, it is requested that users excreise discretion in ordering and
consuming these materials. Please keep in mind that the RMs are inteaded for use in fundamental properties
measurements and not for use in calibration of beaters, refiners, physical test equipment, and the like.

At this time no cxtensive property measurements have been made on these materials beyond cnsuring that they
were within the control limits of the normal production run. A measurement error study is in progress with
participation by international paper technical laboratories. As results become available, they will be published
and added to this report, The attached tables list the currently available test results reported by Aracruz and
Procter and Gamble Celtulose.
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Approximate Composition & Propcerties of the RMs

RM

Source of Pulp

Sitc of Manufacture

Trade Name

Synonyms and
Description

CAS NO.

8495

The Procter & Gamble
Cellulose Company

P.C. Box 8407, Mcmphis,
Tennessce 38108

USA

Grande Prairic Pulp Mill,
Alberta, Canada

Grande Prairie Softwood
Kraft Pulp

Bleached Northern Softwood
Kraft Pulp

65996-61-4

2-

8496

Aracruz Celulose §.A.
Rua Lauro Muller
116-40th Floor

R} 22290 Riv De Jancrio,
Brazil

Aracruz Pulp Mill-Espirito
Santo, Brazil

Aracrur Eucalyptus Hardwood
Kraft Pulp

Bleached Eucalyptus Suiphate
Pulp

65996-61-4



RM 8495 NORTHERN SOFTWOOD BLEACHED KRAFT PULP

FULP CHARACTERISTICS-

LAP SHEET
Dryness, % 91
Ream Weight, g/m® 355
Thickness, mm 0.937
Density, kg/m’ T8
Brightness, % ISO 902
Brightness Reversion, % 90.2
Dirts, Large/Small 32
HANDSHEET
Brightness, 9% 150
Reversion
Color CIE, L
a
b
Color HUNTER, L
a
b
FIBER ANALXYSIS
Species 68% White Spruce
32% Lodgepole Pine
Trace of Balsam Fir
Length - weighed average, mm
{Kajaani F$100)
Coarseness, mg/100m
Fibers per gram (x 10%)
FINES
Britt jar, %
Through 200 mesh, %
CLARK CLASSIFICATION
% Retaincd on 8 Mesh 0
14 Mesh 382
30 Mesh 682
100 Mesh 953
Through 100 Mesh 42



RM 8495 NORTHERN SOFTWQOD BLEACHED KRAFT PULP

PULP CHARACTERISTICS - Continued

CHEMICAL ANALYSIS
pH 685
Electrolytic Conductivity, xS/cm
Viscosity, cps 21.43
Pentosans, % 7.03
Alphba Cellulose, % 8733
Beta Cellulose, % 2.64
Gamma Cellulose, % 10.03
Extractives, % DCM 0.12
Ash, mg/kg L5
Silica, mg/kg 187
Carboxyl, meg/kg 316
Trace metals, mg/kg

Fe 34

Na

Al

Ca 1759

Mg

Cu



REFINER CURVE FOR RM 8495 NORTHERN SOFTWOOD BLEACHED KRAFT PULP PFI BEATING
CURVE - TAPPI STANDARD

W = Memphis City Tan W 7
Revalutions 0 2500 5000 7900 10000
Schopper-Ricgler, SR
Dynamic drainage, seconds
Water Retention Value, %
Frecness - CSF, mi 681 579 440
Apparent deosity, kg/im3 68 MWy T M™3
Alr resistance - Gurley, $7100ml 1.7 150 903 1710 3098
Light scattering, m’/kg
Roughness - Bendisen, ml/min

-Parker (810), pm

Parker (820), um

g¥

Tensile Index, Nm/g 326 1034 1152 1190 1230
TEA, Jig

Burst, kPam®/kg 19 84 96 97 99
Scott bond, Nm/g

Tear, Nm“/kg 29 U0 97 90 89
In Plane Tear

Resistance

Stiffness, (L&W)

Stiffaess, (Taber)

Elongation, %

Capillarity Klemm, mm/10 min 1588 953 635 477 3L7
Opacity, % 787 672 631 62.1 60.2
Zero Span Teusile, Navg

»53-



RM 8496 EUCALYPTUS HARDWOOD BLEACHED KRAFT PULP

PULP CHARACTERISTICS -

LAP SHEET _

Dryness, %
-Brightness, % IS0

Dirts, m?zsi

Viscosity, dm™/kg

HANDSHEET

Brightness, % ISC
Reversion
Color CIE, L

a

b
Color HUNTER, L

a
b

FIBER ANALYSIS

Species

Length - weighted average, mm
(Kajaani F5100)

Coarsencss, mg/100m

Fibers per gram (x 10(’)

FINES

Britt jar, %
Through 200 mesh, %

CHEMICAL ANALYSIS =~~~

pH

Electrolytic conductivity, pS/cm

Pentosans, %

Extractives, % DCM

Ash, mg/kg

Silica, mg/kg

Trace metals, mg/kg
Fe
Na
Al
Ca
Mg
Cu

>9%0% Eucalyptus Grandis
Natural Hybrids

0.65

9.5
19.42

75
>10

335

16.7
0.16

18.7
3957
14
56.7

0.08



REFINER CURVE FOR RM 8496 EUCALYPTUS HARDWOOD BLEACHED KRAFT PULP
PFI BEATING CURVE - 5CAN STD

Water source = Distilled (18O standard)

Revplutions 0 0 1500 3000 S
Schopper-Riegler, SR 215 320 3O 475 665
Dynamic drainage, seconds 7.2 82 8.7 155 383
Water Retention Value, % 153 158 174 04 219
Freeness - CSF, ml 392 348 7 233 145
Apparent density, kg/m’ 538 S92 647 T3 753
Bulk, cm’/kg 18 169 154 142 133
Alr resistance - Gurley, £/100ml 21 38 80 211 &0
Light scattering, m’/kg 437 394 351 314 7
Roughness - Bendtsen, mi/min 209 155 g 9% 58
~Parker (810), um 56 42
-Parker (820), ym 52 39
Tensile Index, Now'g 279 48 612 TIO 866
TEA. lig 041 090 146 211 253
Burst, kPam®/kg 1S 25 37 51 6S
Scott bond, Nm/g 1.6 5.1 74
Tcar, Nm*/kg 43 65 83 91 93
In Plane Tear
Resistance 4 15 24 216 1030
Stiffness, (L&W) 130 13.1 126
Stiffaess, {Taber)
Elongation, % 20 23 34 4.0 44
Capillanity Klemm, mm/10 min 92 51 46
Zcro Span Tensile, Nmfg 119 129 132




REFINER CURVE FCOR RM 849 EUCALYPTUS HARDWOOD BLEACHED KRAFT PULP

PILOT PLANT REFINER

Waler Source. = mill tap water

Energy input, KWhi ] 10 20 X 40 0 &0 0
Schopper-Riegler, ° SR 231 261 290 317 342 367 390 411
Dynamic drainage, scconds 66 68 13 82 95 111 130 154
Water Retention Value, % 153 158 164 169 174 179 134 190
Freeness - CSF, mi

Apparent density, kg/m® 527 s4S 62 578 592 606 618 628
Bulk, cm’/kg 190 18 L7 17 168 165 161 159

Air resistance - Gurley, 100 ml 1.6 19 26 38 55 7.6 103 134
Light scattering, m’/kg 44 431 @20 411 403 396 391 397
Rovghness - Bendtsen, mi‘min =~ 250 216 186 162 142 128 118 114
- Parker (810), um
- Parker (820}, um

Tensile Index, Nm/g 47 2.1 332 31 «W8 4«4z 474 503
TEA, lg 0362 04% 0629 0763 03% 1030 1163 129
Burst, kPamza'kg

Scott bond, Nm/g

Tear, Nm?/kg 46 S2 S8 63 67 11 73 15
ln Plage Tear

Resistance

Stiffness, (L&W)

Stiffness, (Taber)

Elongation, % 1.9 22 26 28 31 33 34 35
Capillarity Klemm, mm/10min
Zero Span Tensile, Nm/g

Refiner plates
Knife width, mm
Grove width, mm
Bar angle, degrees
Speed, rpm
Pulp Consistency, %
Inlet Pressure, kPa
No-Load Power, XW
Specific Edge Load, Ws/m 05

Ly Ld A
2g



