Papermaking Science and Technology

a series of 19 books
covering the latest
technology and
future trends

:Book 18

Paper and Board Grades

Series editors
Johan Gullichsen, Helsinki University of Technology
Hannu Paulapuro, Helsinki University of Technology

Book editor
Hannu Paulapuro, Helsinki University of Technology

Series reviewer
Brian Attwood, St. Anne’s Paper and Paperboard Developments, Ltd.

Book reviewer
Gary Smook, Writer/Consultant

Published in cooperation with the Finnish Paper Engineers' Association and
TAPPI



Bl Table of Contents NG

List of ABBreviations ...........coeiiiiiiiiii 11
1 Printing and wWriting Papers.........cooiiiii i 14
2 Paperboard grates. ........c..ouieiiiiiiiii e 55
3 L1 - N 75
4, Ar-1aid PAPEE ...eeeee e 95
5. SPECIAItY PAPBIS oneeee e e 101
CONVErSION fACIOIS ......c.ieeieieei e e e e 131
111 132

10



ECHAPTER 1 I

Printing and writing papers

1 BusSiness enVIFONMENT ...........ooiiiiiiiiiii e aas 14
1.1 Global demand and SUPPIY ...c.c.eovveveeiecceeeeee e 15
1.2 Industry Structure and trenNdS .........ccccevveiieicieiccec e 18
1.3 SCale Of OPEIAtiONS .....oooiiieeceeceeeeee ettt 20
2 PrOAUCES ...eeeiieie i 20
2.1 Mechanical pulp dominating Paper grades .........cccoeeeveeiereree e 24

2.1 NBWSPIINT .ottt neenens 24

2.1.2 SO PAPETS ..ottt ettt ettt enena 28

2.1.3  Coated mechaniCal PAPEIS........covoveveueeeeieeeeeee ettt 30
2.2 Chemical pulp dominating paper grades ...........cccoeueeeieeeieeeeeecceeee e 35

2.2.1  Uncoated fiNE PAPEIS......cvcveiveeeceieeiect ettt 36

2.2.2  C0ated fiNE PAPEIS.....eiveeieieeietcteeeeeetet ettt 38

2.2.3  SPECIAl fiNE PAPETS ...ttt 39
2.3 Printing and writing paper grades: general trends .........cccoeveeiieeiceee e 4
3 Different regional paper grade classifications ...............c.cooviiiiiiiicnnnnn, 42
3.1 European paper grade classification ...........cccooveiveiiieiieie e 42
3.2 American paper grade classification .............cccoveviieiiieiiiere e 43
3.3 Japanese paper grade clasSification ...........cccccoeveiieiicecee e 43
3.4  Printing and writing paper grade classification according to FAO ......c.ccovevveveveveeevenenee. 45
3.5  Printing and writing paper classification according to CEPI ............cocoooeiiiiieiieee. 46
3.6 Some comments on different classification SySteMS .........cccoeveviieiieieicceece e 46
4 Some aspects on choosing a paper grade for a specific purpose ......................... 46
5 Key drivers for substitution between printing and writing paper grades ................ 49
6 Some comments on the challenge from electronic media ...................cccoeennins 49

RETBIBINCES ...ttt ettt st sttt et et ne e 52

13



ECHAPTER 2 I

Paperboard grades

CartonbOArdS .......c.oeniniie e aane 56
1.1 BOXMAKING PIOCESS ...vcvieeeiiieieicicteiete ettt sttt 56

1.1.1  Mechanical reqUIrEMENTS........ccvceriiiicie e 57

1.1.2  Purity and Clean|iNgSS........ccoceoiieiieeciee e e 57

1.1.3  Printing ProPertieS....occv oot 57

1.1.4 Summary of boxboard requUIreMENTS ..........ccceeveveveieeeeeceeee e 58
1.2 Folding boxboard (Scandinavian Type, FBB) .......cccoovoeueiiiiiceeeeeceeeeecee e 58
1.3 White lined chipboard (WLC) ........coioiiieeeeeeeeeece e 60
1.4 Solid bleached Board (SBS) ......ccceurriririciriririeeeeieee e eneneeas 60
1.5  Solid unbleached HoArd (SUS) .....c.cerrureeirrieeeeiciee et 61
1.6 Liquid packaging board (LPB) .......ccooiieiieiee e 62
2 Containerboards ...........coouiiniuiii i e aas 64
2.1 LINEIDOAIA ..ottt 66
2.2 Corrugating MEAILM ......c.oviieeieeeece ettt ettt 70
3 SPeCial BOArdS .......cceeniii e 70
3.1 WalIPAPEI DASE ..ot 70
3.2 COMBDOAIT ..o.eveeeeeee ettt ettt 70
3.3 PIASTEI DOAIA ...o.vcvecee e bbb 71
3.4 Some other specialty paperbOArds ............cocoeeeieeiierceeeceeeeeee e 71

RETBIBINCES ...ttt ettt st sttt et e bt be e re e 72

54



ECHAPTER 3 I

Tissue
1 TiSSUE MATKELS .....eniii i 75
2 Raw materials for tissue production .............coooiiiiiiiiiiii 77
2.1 PUIPS oottt b et r e 77
2.1 Virgin fiDEr PUID cve e 77
2.1.2 RecyCled fIDEr PUIP ...ovceeececceee e s 78
213 PUID MIX ettt 78
3 USES Of tiSSUB ..ueeiiiiii e e e e e 79
3.1 HYQIBNE PrOAUCTS ...vcveeeeecieeeceee ettt sttt 79
311 BathroOm tISSUR .....cveiceiiceiecec et 79
3.1.2 KIHCNBN TOWEIS ...ttt 80
3.1.3 Paper towels and industrial WipesS .........cccvvveverieirieiieiseeseseee s 80
3.1.4 Facial tissue and handKerchiefS ...........cooiveiieiicicccc s 81
3.1.5  TabIE NAPKINS ...ovivieviicteeee ettt 81
3.2 Other tiSSUE PrOQUCES .....c.cveeieeicececeee ettt 82
3.3 Quality reQUITBMENTS .....ooviveeieeicececee ettt 82
3.3.1 BaSIS WEIGNT ...t 82
3.3.2 ADSOIDBNCY ..vivieviictiete ettt 82
BT TR T 10 101 YOO 83
3.3.4 Thickness and BUIK ........ccoovoveviuioieieeeeceeeeeeee e 83
3.3.5 TenSile SIrENGLN ...ovcveiceeecee s 83
3.3.6  Brightness, WHItBNESS ......c.eeueeeeeeceeeee ettt 83
3.3.7 Crepe ratio, STrEICH ..o s 84
3.3.8  ADPBATANCE. ......ccviieeiieteee ettt a s 84
3.3.9 Quality requirements fOr CONVErtiNG .........ccccoveveveuiieeeiciceeeececeee e 84
4 Special features of the tissue production process ...........cccoeveiiiiiiiiiiiiininennns 84
41 Multilayer NBAADOX ......ccv ettt 85
4.2 TiSSUE fOrmMiNg SECHIONS ...cvcveiveictiictee et 86
421 Fourdrinier MAChiNES........cviviiieiicece s 86
4.2.2 Suction breast roll MAChINES ..........c.covieviveiieeeeeceee e 86
4.2.3 TWiN-Wire MACKINES ....cooveviiiiiciiictecteee et 87
4.2.4 Crescent former MaChiNgS..........c.ooueueeiieieeeeeeeeeceeee e 87
4.3 Drying SECLION, CIEPING .oveiveviiieeetee ettt ettt sttt b e b e 88
4.4 Through-air drying SYStEM (TAD) ...c.coveiiiieeiee et 89
5 Tissue finiSHING ......coniniii 89

73



ECHAPTER 3 I

6 TiSSUR CONVEITING . .ueneniii i e e e e aen 90
6.1  EMDOSSING oot bbb 90

6.1.1  Traditional EMDOSSING ......cviveiieiicicieeee s 90

6.1.2 NeStEd BMDOSSING ....evcveieeieiceieieec ettt saens 91

6.1.3 FOOt-t0-TO0t EMDOSSING .. .cviiveeiceieiciiicteee e 91
6.2  PIINING oot bbbt 91
6.3 PerfOralion ..oocooieeiece e bbb 91
6.4  Winding and tail sealing or fOldiNG ........ccccvevieiiieiieee e 91
6.9 LOQ SAWING .ovvoviicriicti ettt sttt sttt sttt ne e 91
6.6 PACKAGING ...ovoviieeiecee e e bbbt 91
7 Environmental impact of tissue manufacture ...............cooooiiiiiiiiiiii 92
7.1 Choice of raw materials and SUPPIIES .....c.oovveveeiieieietceeceeeee e 92
7.2 The manufaCturing PrOCESS ....covoveiiieiiceie ettt 92
7.3 USE OF PIrOTUCES ..veieicieee et ettt 92

RETBIBINCES ...ttt ettt sttt e et se b b 93

74



BECHAPTER 4 I

Air-laid paper

1 11 11T (0] 95
2 o 0T 3 96
3 Product characteristics and applications .............cooooiiiiii i 97

94



ECHAPTER 5 I

Specialty papers
1 What is a specialty paper? ..........ooniniiiiii 101
1.1 ECONOMY oottt ettt b et bt s e s b e s eneenens 101
1.2 LT CYCIB ettt r et 102
2 Characteristics .......ocuveiniei i 102
2.1 Mechanical STrENGLN ......ccooviiiiee e 103
211 Wet SIreNGth ... 103
2.1.2 EIASHCITY ..ot 103
2.1.3 SNBSS .ot 103
2.1.4  ADrasion rESISTANCE ..........cvvveveiieeicieeetee ettt re e 103
2.2 MEChANICal SIIUCTUIE .....oveviiceeeeee et 103
2.2.1 Uniformity, fFOrmation ..........ccooe oo 103
2.2.2 P0ore Size diStribUtiON ........cveeeeeee e 104
2.3 ADSOIPHION ettt 104
2.4 Functional CharaCleriStiCS .........ccvieiieiiiciccce e 104
2.5 Electrical CharacteriStiCs ........coooiieiiiciicicise e 105
2.6 ClBANINNESS ....ovieieeeeeeee ettt ettt sttt 105
2.7 ADPBATANCE ....cveveeieeeieieeet ettt ettt b bbbttt bt nenans 105
3 SPECIalty Grades ........ccouenieiiiiiiii e 105
3.1 EIBCHCAI PAPEIS weoveeieieiieet ettt 106
311 CaDIE PAPET ..ottt 106
3.1.2  CaAPACITON HISSUE .....veeeieeececee ettt 107
3.1.3  Transformer DOAIG .........ccviveiicicce ettt 108
31,4 CONAUCTIVE PAPEI ....vieieeeeeceeeeeeeteee ettt 108
315 Creped PAPELS ....oveeeeeieececeeeeeeeteee ettt ettt ettt 108
3.2 Absorbent lamination papers, furniture PAPEIS .......cccevevveerreieeeceec e 108
3.2.1 ADSOrDENT Kraft.. ..o 109
3.2.2 DBCOI PAPET c..viveeveiete ettt sttt ettt sttt st b e st se st e et se b e re e 109
B.2.3 OVEMAY .ot 110
3.2.4 Pre-impregnated fOilS ........coociieiieiccce e 110
3.2.5 Laminating Kraft ..........cooooiiie e 111
3.3 FIBI PAPEIS ettt bbbt s 111
3.3.1 Filtration mechanisms and paper StrUCLUIE.........cccvcvvvveerieeicicceseeee e 112
3.3.2 ENQiNe ProteCtion ........coovveviiieicieeceesee ettt 113
3.3.3 Laboratory and diagnoSTiCS .......coveveieerieiericeciete ettt 114
3.3.4 F0Od aNd DEVETAGE ....ocveeeiiiceeceees ettt ettt 114

99



ECHAPTER 5 I

3.3.5 COTfER FIEBIS ...t 114
3.3.6 TRADAGS ....ocvieeeeeeeee e 114
3.3.7 Vacuum cleaner dUStDAQG ......ccoeeeiveiieicieeeeete ettt 115
3.4 SPECIal SITONG PAPEIS ...ovvieeeeeeeeceeee ettt 115
341 ADFASIVE DASE ....cvevecveieeeete ettt ettt 115
3.4.2  SpINNING Kraft......c.ooiiececeeeee e 116
3.4.3 HuNting Cartridge PAPET.......c.cviueeiieecieeeteeete ettt 116
3.0 REIBASE PAPEIS ...vcveeieeeiieete ettt bbb s 116
3.5.1 Pressure-sensitive 1aD8IS ..........ccvieiiiecece e 117
3.5.2 Posters, signs, and manual [ahels ............ccooeeeeeieeeeeee e 118
3.9.3 VINYI CASTING ...ovvcviiceiceccte ettt 118
3.5.4  COVEI SIS oottt 118
3.9.5 MaSKING TAPE ...ecveieviieetecete ettt 118
3.6 Copy and imaging PAPEIS .....c.cvcveueeieiereeee ettt ettt 118
3.6.1 PhotographiC PAPEY .....ceiveviieeee ettt ettt 118
3.6.2 Blueprint diazo PaPer.......ccviciieiceeeee e 119
3.6.3  CarDONIBSS COPY ...vvieeeiieeceieeeeetcee ettt et 119
3.6.4  Thermal printing PAPEY .....cviveveeeeeee ettt 120
3.7 PACKAGING ..vovvcviiceiceeeee ettt 121
370 SACK KIATL ..ot 121
3.7.2  Flexible PACKAGING ....ooveveievecieeeeieeceesee ettt ettt 122
3.7.3  LADEI PAPEIS ..ttt ettt sttt re e 124
3.8 SPECIAtY PriNTING ..cvoveeeeeeeeeeee e 125
3.9 SPECIAl fiNE PAPEIS w..voveeeeeeieeeeeee ettt st 126
3.9.1  SECUTTY PAPEIS . .veeieitceeeceeee ettt 126
3.9.2  ArTISTS’ PAPEIS c.ecveieviiete ettt ettt re e 126
3.9.3 TraCING PAPEE ...ecveeeveeete ettt ettt et sttt st re bbb eere e 127
3.9.4  PlOTING PAPEE ...ecveieteeete ettt sttt re e 127
3.9.5  LUXUIY STALIONEIY....cviictiiecti ettt ettt 127
310 BUIIING PAPELS ..veeieeeieeteeee ettt 128
3101 WAIPAPET <.ttt ettt re e 128
3.10.2 BaITiBr PAPEIS ...ccviieviieteeiete ettt ettt sttt b et ere st et ae e b 128
3.1 CIgarette PAPEIS w..ecveeeeeeceeeceee ettt 128
3.12  Various functional PAPEIS .......ccvcveiveriiieicicc e e 129
FUMNEE TBATING ©..vvieceieeee bbb 130

100



