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Practical Papermaking Chemistry
Aylesford Newsprint - 23rd September 2010

Start % ._End B - Presentation
900 g_ 9:30 * o - Reglstratlon Coffee&Baco; Sandw1ches o
.;_Sesswn One Chalrrh;;w;digel Jopson! P{;';Entemg;;;[m« -
1 Opening Commen‘rs -
Barry Read / PITA

2 Irrﬂue.nce of flbr'e pr'epar'nhon an papermaklng flbre quahfy
Ro ber"l' Langley / InTer‘Tek

3 Effechve ﬂash mixing of chemlcals close to PM headbox br'mgs
considerable cost savings fogether with environmental benefits
: Prof J ari Kayhko / Lappeenran‘fo Techmcal Umversz*ry Fm!and

| 11'00 11'30 Tea & Coffee

, 11 30 13 00 Sessmn Two Chalrman Barry ReadIPITA

4 S’rreng'rh enhcmcemam' of r-ecycled ﬁbre wn‘h a new range of chermcai
additives
Paul Dekock / Clar'ran‘r

5 Btopolymer‘s At The We.'r end A New Approuch
Mar*hn Georgesan / Roqueﬁe UK & Regls Houze / Roque‘r‘fe Frere.s

N AT L T —— S ———

6 '_ Foam con‘i‘r‘ol in paper systems
 Phil Cooper / Blackbur'n Chemicals

1300 | 1430 | Extended Lunch o

-1;1.:.30 - 16 00 Sessmn Three Chairman Graham MoorefPira Internattonal

7 Fillers & forming - impact on sheet structure
. ngel Jopson / PIF‘G InTernatlonal

I Elecrmchemucal mefhad for' calc:um carboncrre & rmcr-oblai anti- fouimg in
pulp & paper process
Maﬁt Hakkmen / Scwccr' For'es‘r Oy Fm!and

9 Charge control for ampr‘oved paper produchon o
J ohn Munday / BTG ;
16:00 = 16:30 i Tea & Coffee | B

10 The value of retention & dewaferl“g
Stuart Thomas / Axchem UK

11 i Closing Comments
Barr‘y Read / PITA
1 7:16 17 36 o End of ConferenCe o



N ' T W W W M W W

™ Ty T W ™

N ™

i |

- W . W

Robert Langley
Intertek (ITS) Testing Services Ltd
Head of Stock Preparation

Graduated from the London University in 1983 in Chemical Engineering.

Joined the Wiggins Teape Group in 1977 to develop the knowledge of Stock Preparation —
Refining and fibre utilisation. During which time, a comprehensive pilot plant system was
developed to simulate Mill production systems on which Research and System
development was conducted.

1982 - 1987 worked developing IDEM carbonless coatings and coating techniques during
which time, installed and supervised the production of a synthetic clay plant.

1987 - 1995 Provided technical support trouble shooting and designing Stock Preparation
Systems.

1985 - 2009 responsible for the technical design and development of the ArjoWiggins
Stock Preparation systems and technical procurement of pulps.

2009 — Joined Intertek (ITS) testing services providing technical testing and project
support in the field of Stock Preparation and Fibre for the Paper Industry.

Contact Details:

ITS Testing Services

Unit 7, St. Georges Industrial Estate
White Lion Road.

Amersham

Buckinghamshire

HP7 9JQ

United Kingdom

Tel. +44 (0) 1494 544819

Fax. +44 (0} 1494 766798

E-mail: robert.langley@intertek.com
www.intertek.com

Intertek
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INFLUENCE OF FIBRE
PREPARATION ON FIBRE
QUALITY

Robert Langley

Intertek - Paper Technology Services

Practical Papermaking Chemistry

Intertek [N

-Fibre Structure

- Importance of Fibre Selection
and Effect on sheet quality

—3

- Stock Preparation influences on
Fibre Qualities

3

= Promote Discussion !
f.‘l"
™
| [R1 (2, QP aer Tachnotogy sarvices
= . .
Papermaking Fibres
+ Esparto — Stamp papers
rm - Grass from Tunisia. Very fine, springy, opague fibres
» Hemp / Flax - Cigarette, Bible, Currency papers
- Traditonally taxtile fikre (rope, canvas, yarn). Vary long fikre
- » Manila (Abaca) - Streng papers, Packaging
| - Traditionally rope, textile Abres, Plantation residues
» Cotton Linters - High quality husiness papers
- 0il saod halr, vary long fibre,
™ * Straw - Denss, smooth papers
- Grass stemn, fine Ghres, high level of dixt
» Wood - Multi purpose applications
rem - Hardwood functional, Sof d relnforcemsn t
|
e ]
]
T"P!ﬂ
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Comparison of Fibre Costs

Fibre Type Belative Price Acinal
Prica
£/t

Abara 4.80 1920

Flax / Hemp 4.00 1500

Sisal 3.45 1380

Flax .30 1320

Cotton 2.80 lo00

Esparto 1.4 560

Straw 1.38 540

Weood pulp 1.00 400

Hambea 0.3§ 349

Practical Papermaking Chemistry

(131 ¢ W] [l Paper Tachnotogy Services

Geographical Sources of Woodpul
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Intertek s SEuR——
L
Softwoods - low fibre density
'-.“
| - Examples
: - Pine (Seots — Jack - Loblolly - Stash)
- Spruce (Norway - Sitka)
(| - Fir (Douglas - Baleamn - Westarn)
L - Geography
- Generally come from ¢old climates.
- Slowar the tres growih, shonger the pulp
[ - Scandinavia, N. USA, Canada, Weast Coast ISA
L — Rotation Times
- Seandinavia / Canada  Cold Climate  50/120 yr=
m - UK Mid/Wet  35ym
) - 5. America /SEAsia ot 8-12ym

PITA Training & Conferences
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Hardwoods - high fbre density

- Main Species
- Maple
- Bawch / Qak (European - Amarican)
- Birch (Whit}
- Eucalyphas (Globulua - G: dis - C ldulensiy - Acacia)

- Geography
- Generally slower growing than softwoods in temp 1i e.q.

Oak

- Some of 700 gpecies are [ast growing in hot climates e.g. Eucalypius
- Beandinawa, N. USA, Canada, [beria, 5, Amaerica, 5.USA, 5E Axia

- Rotation Times
- Scandinavia / Canada Celd Climara Birch S5-80yrz
~ Latin America / SE Axia Iberia (Spain / Portugal)

Hot Eucalyptus 8-12ym

Practical Papermaking Chemistry

. Fibre Angle determines fbre strength
Intertek Papar Techemlogy Servicas llgngh g?smm ns
Springwood = 1 Angle = | Strangth

Mature Softwood Fibre

53
0.07-0.9um

” —353}—

52 Sacondary Layar
Q.5-8um

51 Sacondany Layw
Da-0um

Prenary Cad Wal
0,031 .0um

Moo Lamsalls
= Lignn & Pectn cement
A acRcd e (ogedhar

Summer Wood Spring Wood

Intertek SSEE—r—

Fibre Chemical Composition
Cellulose
- Main component of fibre {Carbohydrate}, Long straight chain polyrner,
Glucosa
- Material of which fbre is built
- Resislant to most chemtcals except strong acids
- Provides principle source fibre - fibre bonding In sheat

Hem! Caflulose

- Second majar fibra compeonant, Short polymer glucose f mono
saccharides

- Polymer can be ramoved by mild chemical actions

- Promote davelopment fibra — fibre bonding by fibra hydration

Lignin

-Between { within fibres, Complex structure, Does not readily dissolve but
¢an be made soluble by chemical reactions.

- Prevents fibra — fibre bonds

i5ITA Training & Conferences
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Average Composition of
Softwoaod and Hardwood Fibres

Species Lignin Cellulose

(%) (%)

Hardwood 20 45
Softwood 28 42

Variations seen between different Fibre species and Geography

/ growth pattemns of trees.

Hemi
Cellulose

(%)

30
27

Extractives

(%)

5
3

Practical Papermaking Chemistry

Intertelk [ S

Wall Layer Lignin
(%)

Middle Lamella 90

Primary Wall 70

Secondary Wall 31 40
Secondary WallS2 15
Secondary WallS3 10
Wall (Primary + Secondary).

Company.

Cellulose
(%)

0

10
35
55
55

Distribution of Chemical components
in Wood fibres

Heml
Cellulose
(%)

A0

20
25
30
35

Majarity of Lignin removed during digestion from Middla Lametta + Fibra

Remaoval diclated by wood species ! Geography of growing region f Pulp

INntertek (N a———

(Pulp dispersed in De-lonised Water ) T4 °C

Zala Potential
my
Annual Exparto SNCPA - 104
Bagarses EFPCO -813
Chinesa + 1.8
Hardwood Candra Exc. Grandia -50
Cacin Eue. Glabukis B £
Coasa Eve. Slobihix -28
Saftwood Sodra Blick R Pina/Sprice -1
Tembwc Terzscon -1
Quker Pine -60
Variabillty European Evealypiua Supplier -+ 1.8

Zeta Potential - Unrefined Stock
Charge dictated by Pulp Mill Operations

ph

1
a1
70

[ 11
1T
585

70
B0
59
Fa ]
ré

2ITA Training & Conferences




Slg_ptember 2010 Practical Papermaking Chemistry

e |

INtertek et arer .

Zetla Potential - Mill Stock

Pulp dispersed in Process Water In Polper - Nominal 20 *¢ - No chemica] modiflcation
10 minutes chest agitation
Refired 1.0 fm SEL - 3mm Bars

Charge varies as fibre is ‘Openad” through refining.

["‘“ Zetz Potontial
mv
Sodrz Black R SWD 0 203
s 4.1
100 -12.7
- 150 115
P 00 129
Conibrs Eve. HWD 0 -17.78
56 -17.5
100 17.38
r”@ 150 154
i 200 -14.5

e
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I N (o @ paper Technology services
Fibre Characteristics - Hardwood
F! Couniry  Major Producws  Speces Mirfatve Majer Applications
koamsals PT Tal Acac ‘g Cuacity Bilia puaar
PT Fiza Ancucan Lo Budy Tertuns
PT Kt Kartas Wy igh Pogulaion  Financial progaectes
B AretelL Eustatyplus Grartisfiors Bub, Facal Ty
Klsbtin « Rlotell Cpacity Printing pagem
rﬂ Confibrk High Poputaton Foxes
Bahiy Sl Tactis Spmasity T sTL
L Jark Srmoshnes
Caracts  AlPac AL Figh Yoot s Cturlion) [enm's.
=10} PO Coatect papers ELp0aTy TR
Doimtar
rg, [Canads  Domter Vs Hogh popaatien Panang | wimng Sraced
! g Thask waty Frestinss senrse of refiting
1} Sgawy  ENCE Eicaryphus Globulus Good formoyding  Towesing
< Pogsl  Portuce Thsous
=1 Pheanty Coxbedr ety (rirding graces
Thakawl  GCMPC
Santa Fe
Swagcn  Majer puip procucers  Barth Long siender fibres LWE
[‘I’l Frsard Fafnes saady Cenvwatunecrnd rinte) giadet
L Canada Sarenceh
Ertangborent

.

Intertek g ENRresERI.
' Fibre Characteristics - Softwood
™
Country  Major Producens. Spacren Alrblbe [
Croie CMRC Aoty Fne e weatl s fioras CTb't Peaifewiorgy
™ Arduco Gooned i of buad Farh agry) paceny
' Fekd
LX)
Torciin
Canacda  OW WyTnbe SOMLCA Tt wikbad Pralag
AlPac Evty iefineng OOt DaCAS
Lok COArSRAASS St durbiess g
Fm Carama  Dosmar Bl doruca T waled Fazal b
| Aoain - Cors Eaxy refiring Toweang
i Lo CRrMEY Prring | mrmng Sreces
™
If-'“
™
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Fibre Gharacteristics
Hardwood Fibre Leagth Coarseness
B mm mq/ 100m
Euvcalyptus Acaca 083 L]
Grandis 0.77 a5
Gloutus 0.80 a7
Burch 1.05 100
Mapls 0.70 133
Softwood Fibre Length Coarseness
o] g 100m
Pina 24 11,98
Spruce 23 13.8
Redwood 1.85 nsg

Refining Process Considerations:-

Fibre Coarseness How har ok

Fikra Longth Rafnor Hydruse

No. Fibras Ficrs pad on bars

Bar dmansorms

Spectic Ecge Load | Soectc Sutace Load
Refirung corsestency

No. fitres
Mo. fmg

20%
16k
13K

8k
11k

Mo, fibres / gram
1]

35k

A

25k

Practical Papermaking Chemistry

Intertel JENENTISICIFRI,

Ti

Cald elimate — shart g

P

aip

rowing eyclo pe'r anman
= Low Filive Coarsansss @ Easy to refine

Traa Growing Environment / Geography will influenca Length of Annual

| Effact Of Geography on Wood Growth
| Pine f Spruce Mix

A0 oy D— _—
W L
E ;
Z : t
H -
T & i i
E i ]
2wl S | |
2 | |
Ig n i , ] !
o { |
[ E 0 150 200 i
Nat Rafining Enargy [(Kwhr)
'—— Qg Pine f Spruce - Sodra Brack R Pine / Spruce )
Intertek Caiicas =
M| et b |

Pulp Evaluation
Test Report

«Dafine Pulp Qualittas

I Paparmaking
Potenlals E
- Fumish Construction
through modalllng for
Cuality / Cont

.
:.:_LI ',__ Intertek

s ey

—_—
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PR RS W Paper Tachmtogy servics GeNETaI INfluences of Refining

on sheet qualities

L .
Effact of Rafning Enargy o0 Hirdwood
Eucuiyptus

N

:!, e

|
I

a - = ™o Wm0
Nt Rlining Eruegry (et

Effact of Rafining Enargy of Hirdwrood

Mt i g, inergy Clarten

Wy AAPamaenh | Cpmety —— Fesis vowm |

™ ey oy oy
;
(|
&
;

Intertek Papac Tactrmology Servicas
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Refining Process

Dar geometry — bar angla / No, settars / bar origntation etc....
Refiner ratatlonal speed
Disc va Conical refining
Single { Multl pass refining
Stock conslstency
Ph anvirenment
Slushing

Intertek [JENE NISSnETE—-—-

3

Refining Theory

. W N

3

!’7:'
PITA Training & Conferences 7
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Intertek e Se———— Refining Theory

The Severity of Bar to Fibre Impact
Specific Edge Load {SEL)}.

This relates the net power applied by the refiner motor
1o the edge langth of refiner bars that cross in a unit of time

Gross Power — No-Load Power

Bar Cutting Edge Length

Units = jfm
Gross Power No-Load Power
Total power absorbed by the refiner mator Power absorbed by the refiner motor
Units = Kw Al the point which the bars ara dnven Logaiher

{rotor — stator)

Practical Papermaking Chemistry

Just betore tha power 5 Seen 1D mcrease.

(Y] W (= QP aper Tachnotogy Services Refining Theory

The Number of Bar to Fibre Impacts

Net Energy Input {NEI).

This relates the nei power applied by the refiner
to the mass throughput of dry fibre through the refiner.

Gross Powar — No-Load Power

Refiner Through-put dry Fibre

Units = Kwhril
Gross Power Ne-Load Pawer
Total power absorbed by the refiner malor Power absored by the refiner mobod
Units = Kw Al the point whach the bars are drven together
(rotor — stalor)
Units = Kw just before the power is saen (o ingrease,

[ TL=T 3= [ Paper Tactnology Services Refining Theory

The Nature of the Bar to Fibre Contact
Specific Surface Load {SSL)

This relates the Specific Edge Load {Severity of Impacts)
ty the refiner bars
to the bar widths at tha point of bar crossing.

Specific Edge Load

Units = jim?
Bar Impact Length

PITA Training & Conferences
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(1= W1 [ Paper Tochnotogy Serviom Refining Theory

Bar Impact Length;
Width Rotor Bar x Width Stator Bar

N y -
\ / Cos Bar
2

= Lnits =mm

|

3

T T3

tmpact Langth - mm

=

Practical Papermaking Chemistry

3

TRl €= =] " Paper Toctmmingy servicrs

Influence of Refining Intensity (SEL) / Net
Energy on Bleached Hardwood Eucalyptus
Globutus

Fibre Eucalyplus Grandis

Refining Mo chemical modificatlans — Ph 7 - 20°C
4.0% Consislency
Smen bars — 1.5mm bars
20— 0.1 jm SEL
Canslanl bar angla 5 degrees
Consiant sector angle 30 degrees

L
™.
L =
Intertelk [P -
rﬂ
| Effect of Refining tntergity SEL on HWD Eucatyptus
2 " WETNESS
R e iers IR T ———
r-.u & : (waes Z i
| i =
L - £ i X
mi - =
r 2 | e
[ i ”; o e i
= % i el __f”’fﬁ‘
; A /'/f i
11: L -
L] o - & L o 123
r’: __ Ritwar ot anrgy ooty
SOV FL_ sdER -ors 2801

e |

1

PITA Training & Conferences
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(.l | DV § (5 QPaper Toctwmtogy Services
Effect of Refining Intensity SEL on HWD Eucalyptus
AR FERMEANCE
_ "y il shniateradidded =N -
[,1 0 %.
130 !
s
- | g
r‘ g =
-
g i \ 1
! = = =
P =
“
i { o
-
i i .
r s o g By [
1 1
*
4 ™ - L] L] 1o [r-} L]
— o 15EL usa-—rm.w 25EL
F Intertek Papar Tachoology Services
Effoct of Refining Intersity SEL on HWD Eucalyphus
TENSILE INDEX
"“lo_. - " [ e _;
[—q 2 - - o —
ni s = |
: P [ =
ol 2= H
. S = =
[1: i,,i : = /H__.E
MBS e s aaT G
1 7 i 1
i ',-/ H i
i 4 |
‘5: / '.
P nll ;
L w - - L 1% 2
" . Modrar mat naargy {owtd]
©BIdM BeEm —1ERL zaR )
DR I g (=] W Paper Technoiogy Services
F Effoct of Refining Intensity SEL on HWD Eucabyphs
i AIR PERMENACE ve TENSILE INDEX
[ hs ] i ; |
r Mol '- r
S =
£ i
r‘. s
L i .
i r ]
] i =
Fo|| =
® : ] . d
o Q¢ o - - L] w = i1 6D i) E- a
r.' e AR R PR
L OABEL Qe —a3EL 28R

If'.:]
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Influence of Refiner Bar Surface Area (SSL)/
Net Energy on Bleached Hardwood Eucalyptus
Globulus

Fibre Eucalyphs Grandis

Refining Ro chemical modificalion - Ph 7 - 20°G
4.0% Consistency
Sem bare — 1.5mm bars
80 — 867 im? SEL
Constanl bar angle § dagrees
Constan! sector angle 30 degreas

Practical Papermaking Chemistry

T3] £ =] (=] [ Paper Technoiogy Services

Effect of Bar Specific Surface Load S5L
TENSILE INDEX
- —_— - it S RE——
i I I |
- i =35
H I A i
ME i / ; ]
i =i
. el =
i = | |
s Srachoil o |
£ * 2
Ly e =
| s
ok i H I
L] o -l L] - ca p-- g
s mast ey Prucindy
— 5m3 1352 bl W2y wif yerd

Intertek e orewar—.

Summary
Refiner SEL - SSL on Bleached Hardwood
Eucalyptus Globulus

Spocific Edge Load

- Low refining Intensity favours fibra development and refining efliciency

- Optimum 0.1¢m for Eucalyplus Globulus bt coarseness dependant

{Eg Birch, higher inlensdy required)

- SEL does nol change property / property bal bul infl es efliciency (enenyy)
- Achieved by namow bamed / groava Rlngs limited by fibre dimensions

Specific Surface Load

- Low bar surface load promotes fibre development and refining efficiency

- 850 can influence property / property batance

- Achieved by optimising namow bars / groove dimensions whilst uiiising
low refingr power

PITA Training & Conferences

11
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Influence of Refining Intensity {SEL) / Net
Energy on Bleached Softwaod Pine / Spruce

Fibra Sodra Black A,

Refining No ¢chemical modificalion - Ph 7 - 2P0
4.0% Cansislency
Smmbars — 2mm bars
SEL3.0 - 0.5j/m SEL
Congtant bar angle 5 dagrees
Constant sector 2ngle 30 degreas

Practical Papermaking Chemistry

N . W = N W

s |

[q [0 B2 @ Paper Technotogy Services
F mmnrnmmnmmsn;-éwn
TENSELE INDEX
- a—— .
r BERy |
) { w - = L_ , = e i
% S R
L - i i |
= i i |
o 5 . & s 1 ¥ |
r e
o
L _
[ €] (3 P sow1 Tochrotogy Sarvices
™
i
Effect of SSL tntensity on SWD
r“ TENSILE INDEX
- % i T e ]
a5 | 2ol i
g i = i i
g_w ! T RS
o i
r st | SRS
. R i = £ Bl _ e
e &5 T el |
r‘! 50 // :
0 50 0 150 200 250 300
B Net Refining Enargy {(kwhnit))
__450jym2 . 600{m2  BOOJmZ 1000 jim2

3

PITA Training & Conferences

19



Srgptember 2010 Practical Papermaking Chemistry

r!ﬂ
L
{‘T Puwrmmmsum.
Summary
Refiner SEL - SSL on Bleached Softwood
Pine / Spruce

Specific Edge Load

- Higher raflning Intensity favours fibre davelopment and refining efficiency

- A minimun intensity occurs when intensity is 1o low 1o overcome fbre strength

- Fitre langth and coarseness drives refining requirements

- SEL doas nol change property / proparty bal but infl efficiency {energy)
-} fic S

- Higher bar surface loads required to promals fbrg development.

-~ A minimum / maximemn surface bads axist, fibre depandant

- S5L can influence property / property balance

Intertel JENe Nre———"

Summary

-3 3

- For each paper grade, careful selectlon of fibru i required,
(Tree specles f geographleal origin | puip grada - COSTIL

P - To maximise each fibres potentlal, an understanding of the Papermaking Potanti
L from evzluaticn { medalling Is required.

-The rafining process requires careful consideration (Bar design etc)

™ ensuring maximum efficisncy and fikra p

i

L -The refining process “changas™ fibro state - diractly offering advantages for the
Papermaker (Quality] — Indirectly challenges in managing the Process {Chemistry)

= ;

i Thank you for your attention!

9
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Jari Kayhko Dr. (Sci.).

Lappeenranta University of Technology
Research Director

Jari studied paper technology in Helsinki University of Technology and graduated in 1994.
After that he started in the Lappeenranta University of Technology as a researcher and
completed his thesis “The influence of process condition on the deresination efficiency in
mechanical pulp washing” in 2002. In 2003 Jari moved to Savonlinna working as a
professor (pro tem) and started to build a new Pulp and Paper oriented research unit
called FiberLaboratory. Nowadays in the FiberLaboratory is working 20 people and Jari's
main task is to lead research work related to the paper making. Studies in that field are
mainly concentrated to the wet end of paper machine and the most important research
area is the feeding of paper chemicals.

Contact Details:

Lappeenranta University of Technology
Department of Chemical Technology/ FiberLaboratory
Vipusenkatu 10

57200 Savonlinna

Finland

Tel: +358 400 77 11 57
E-mail: Jari.Kayhko@iut.fi

A

Open your mind. LUT.

Lappeentanta University of Technology
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FIBERLABORATQRY
Lappeenranta Unlversity of Technology, Savonlinna

FiberLaboratory is a local
unit of Lappeenranta
University of Technology
(LUTYDepartment of
Chemical Technology
Opevalion was staried up in
naw bullding in the end of
year 2005

Main function is putp and
paper technalogy related
resaarch wark, which is co-
operalad batween maching
suppliers, chemical
suppliers and puip and
paper mills.

/Jﬂ:_fﬂw;w

Feeding of paper chemicals -
Additive X Studies in the FiberLaborato
Qpbmum injection poin

r!Paperpmpcmns
- Closer ic head bax ? rofl

Ml feed: Ret 19 component 2% component
ASA+rolanlion agenl
Optimum delay # __ Qplimum delay
: —
1. Retentiord
Filler + retention agen Mryng efficency chemical
Teshng lhe feedung /ng “~ congumpbon
cansepts in bboraleny, Tl espriment -
CFD *——-._______- Tomoquanty
i erificakh other methods
Developmgl il W on \ T
mathods rélated -How Ihe maong effresncy Tn be wmprovwea
ko . ~Ohplemrum Eecing coaty
- = | Basic research | e
“Oryraenle) ghpsl forming N Ak and A labociory ety

A e
LIL\"M&IV ©F TECHOLDG
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Retention reaction between fliler and CPAM measured
with Retentlon Process Analyser

Retection st CPAM 2oditon

|CPAM vonage &3 pt. 100 rpam, Tem p. IFCY

W00 |-, S —

00 500 1000 1500 XD K00 N0 XD 0.0
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Practical Papermaking Chemistry

i WETEND
Flash mixing of papermaking addltives
Conventionzl mathods: Single pass % of additives t¢ headbox vrs. doazge point

Addition poinl and Hrale passd;
1. Maching & mixing chest 5J% -
2, Befora mixing pump %
3. Before Decutator %
4. Befora hyatbox streen  E5%

———
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Flash mixing of papermaking additives

Age distributlon of additive, when mbed

A Into machine chest

B: Two (2} secands from headbox | ;- HEtin0 0 @) tmgoteds bafors beadoca

Relenlion of additive 20% -
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Flash Mixing of papermaking additivas close to headbox
with TrumpJet mixing statlons —

I eanome, = = = = anonicd
: 5% | ADDITIVES MIXED BEYOHD THIS POINT
Fiber hzmlsh \"‘l ~90% single paas o headbox
- no locgs or circutation of additives.
I\ . effective, mors stmple chemistry
I -fast, Immadiate responss  wme-

Practical Papermaking Chemistry
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Conventional method to mix wet end chemicals
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Conventional method to mix wet end chemicals

+Low injection flow voluma<mixing

*Restricted use of sclids containing

injection medla <> deposity, shest defacts

*Used with fresh water or cloan filtrate

with less than 30 ppm solids e

Practical Papermaking Chemistry

\ i
Trump.Jet Forre
..{Tmrnp.h:_l Poco 7,
— \ Pl

Tr umpJg} Teofbong

=0
TrumpJet® series
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TrumpJetO Flash mlxmg process
Injection liquid |s circulatod hoadbox feed stock

Practical Papermaking Chemistry
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TrumpJet®Flash mixing system

Fhah mounted Tuction norse | | Patarmd guetion pips |

Mbgcharic ot puviace tramtmet R 00 of D4 e+ abecra prodiabed [ ——

=g BEmL
Penetration of injection jet into stock flow
Salacted Fows 2re hased on actual mill cases
L= . j
%1 - >
. T mm =

\

TrumpJag® 8.-10 /s
High injection velocity > 24 m/s

High mass flow ‘/
-

I N
5

e

Lx e _"_.j
- 10 -
| Canventlonal efector 1,3 Ifs 208 mm

Lcm injection velocity 8..10 m/s

k= 0,00

|
1 1D D
: S
: Conv. T-plpe nozzla <1.0 I'.r's - v _,_..,,_‘_._m?
Law injection velocity 5 mis T e
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Injection and mixing energy comparison

[ —p—
; W= % mv?
TrumpJet® P et — .
High injection velocity i :
High mass flow _ | i
Deep penetration P !
High flash mixing efficiency T‘\___' :_
: | f e —
~ Efector and T-tonnection : e
| Lowr injection velocity |
| Low mass flow | -~ -
* Low penelration : e
Smal mixing stficiency | - _F !
: \ \ i
i [ i
I o Earmr Tiwe i

Practical Papermaking Chemistry
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TrumpJet®*Flash mixing patterns

B. 1 second C. 2 sacands 0.1 ssconds

—e—m e m wm wr Em Em AR e = e =

A. One {1) mater after lnjectlon

B. One {1) d aftar Injgctlon: The chemical is distributed zcross the entirs
pipe cross anctional area; there ts already chomlcal In evary "cornar™

C. Two (2) seconds after injection: Good distribution of the chamical acroas the
pipe. Hsadbox manifold fead flange can ha Incated here.

D. Three(3} zeconds after injection: Mixing devalopes In the haadbex manifold,
Prior to hendbox turbulenca xona deviation of tha mixing from totally mixed
conditicns I8 <10% peak Lo peak and with average < 5% [
=R

Trump.et® Flash Mixing system / Conventlonal mixing
Headbox fved pipe f additive dulay tims
in 1 second 2 :

. Comverticnal mixddng | _ i

25-5maters s,

6 - 10 maiers

25 -Smatera

L
PITA Training & Conferences
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=0
TrumpJet® Flash Mixing system / Conventional mixing
Headbox feed pipe [ additive dalay time ,
r Mewones]
L I 1 —1
-

This s the previous side o scale acconding 1o pipe fengths

o — e i

=0 \Jm

TrumpJet® Flash Mixing system

Faszl TrumpJel Flash mixing system of addilives
R makes it possible to locale the lalest mixing stalion
) very closa to the haadbos, This leaves freedom to

. lecale ather mixing $talions to optimum, closa
! I locaions into the process
i

I"‘"‘]

g |

=R T
Examples of Flash mixing installations
Tha closest mixing siztion s about 2 ds from headbox front edge

Short, optimizad dalay 11 - of ald chemical and riducsa
ical P and px chd Lb proceas with quicK res panse

I’
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i
~
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g
r
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TrumpJet® installation examples
The closest mixing station iy ahout 2 seconds from headbox from edge

P ——

Practical Papermaking Chemistry

=0 WEIRND
TrumpJet? installation examples
Tha cl t mixi tation s about 2 ds from headbox front edge

[ —

=0 WETEND
TrumpJet® installation examples
The closest mixing station is about 2 seconds from haadbox front adge
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TrumpJet®
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Practical Papermaking Chemistry

=0
TrumpJet® Flash Mixing systems on a machine floor

il W
Flash Mixing of papermaking additives close to headbox
with TrumpJet® mixing stations — A, 8 and C of mixing

ITA Training & Conferences
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TrumpJet® Flash Mixing of starch and fillar
Concept: tha two sdditives are mixed simultanecusly in sama TreampJet units

Srmiharars ey o4 K5 2
St or BT

[ P ——

Practical Papermaking Chemistry

=0
Flash Mixing of papermaking additives close to headbox
with TrumpJet® mixing stations ~ A, B and C of mixing

September 2010

=0
Conventional mathod for mixing wet end chemicals
Use of post- dilutlon water, disadvantages:

Increaza In fresh water consumption;
4,5 - 3 miton
>10 to 15% from mill fresh watar consumptlon

The fresh watar wlll be heated fo process
mmparatm[nqmm ar tha othar

In 0.
- 3 anar G i
add €O, smission

Example; Dilution water nged; 15 /s
Annual water cansumption 0,5 million m?
Energy consumpticn 25.000 MWh or 3 MWV of absorbed power ({@85%afl} -

Annual GO, emisslen 7.000 tors:

e s T L T

PITA Training & Conferences
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Energy/steam consumptlon with post dilution of additlves
True mill simulation examples

|_ Enargy sourca Frash weir =t T il
Lol ard pritn fof pogd Huhin with gy ot |
S

Four (£ LIYC machines, Lotal »180% v e ORR v St th

wrh TMP, gremaw) woed Bark 12 250 415

and purThased Krdt WONTER 1,0 ¢ SUMMERZ0 th
\Sivirmre 430338 EU

[Thves (7 barge Linerboerd mischina - * [Enary souicas  EURR [ R T S th

ety brdmgrata Kraft mill, Natural g 24 194 21

total 3200 £ prodaction ¥ 5 ;

Ty {2) taipe Pty P’ wuietorobibl bkl Erar Ty woarci LA [ Stanr th

2000 thd witt Integrated Hrett my Coal H w2 G54
[ 22528 EUR

Study conducted 2008 for threw American paper and boasrd mills by:
Amarican Procassen inc; Allanta, UEA end Wetend Technoioges Lid; Sevonlinng, Fintynd

e

Practical Papermaking Chemistry

=0 m

Annual Water and Energy Saving with TrumpJet® technology
35 millllon oy? of fresh water and (3 blilton gaf)

rox1000.000
feptes per annum
7+ hours E
flow down the : -
Niagara Falls” .. it s i

=0
LWC maching in Finland 350.000 t/a; 1500 m/min
TrumpJat Flash mixing system for cationle palymar

T

Bosults

-Frezh water saving 800 mY/day

+Energy saving through slimination of fresh
waler

*Reduction of catlonic poty c ptl
25.35%

P d ar 8
-Good uniform quality of paper
+Good runnabillby

*injectlon with circulated headbox feed stock
*Use of fresh water / filtrate oliminated

ITA Training & Conferences
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Practical Papermaking Chemistry

A large Newsprint line 1700 m/min

TrumpJet® Flash mixing system for
retantion ald polymer

Rasults:

“Reduction of retenticn aid
polymer consumption: 50%

=Frash water saving: Injection
with circulated headbox feed
S10ck

*Good formation and d

=g WD
Mechanical Printing Paper, Finland $HOUA
Trump.Jet Flash mixing system for cationie polymer and micro polymer

Trumplst Poco
mizing statlan for

micTepolymer on -
tha machina fioor | =g

=a WETRND
Mechancial Printing Paper, Finland it By
TrumpJet Flash mixing sy for cationic paly and micro polymer

TeumpJat mixing
statlan for catlonlc
potymnar located In
tha bazemant

PITA Training & Conferences
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Mechanical Printing Paper, Finland _ alide &

Trump.et Flash mixing system for catlonic e A - g
potymer and micro polymar

Results;

Reductlon of cationic poly consumption f
30% !
f

Reduction of micropaly pion 1
50% B

Jdrerease of flller retentlon 10...15% untis

*Increase of total retention 10% units

Injection with circulated headbox feed stock i}

“Use of frash water and use of filtrate
aliminated

Practical Papermaking Chemistry

=B WETRAD
A Large Fine Paper machine, China
Starch 2nd Filler {GCC) mixing results with TrmpJot® Flash Mixing system

All starch and fler is Insarted and

mixed gimultansously priar to the
headbox feed pump

- [TFaeriezey |

= WETRND
A Large Fine Paper maching, China
Starch and filler (GCC) mixing results with TrumpJet® Flash Mixing system

Thros (3) TrumpJet mixing stations for 6 additives

_ A-Sllica + APAM
- T e

TrumpJol mixing station
for simultaneows mining of
starch and fler

ITA Training & Conferaences
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“.tmproved opnmtlon dcentriﬁm!

=a WETRLD
A Large Fine Paper machine, China
Starch and filler (GCC) mixing results with Trump.Jat® Flash Mixing systom

RESULTS: e b o T g i i € et b ik ik chaedl b
ol BCL bt H
Reduced starch o 20%
Badiend b Uss of fresh water allminated with
j CPAM 20:40% | o)) trres mixing statloas:

~Total tentlon uwnangad “Annual snergy saving: FL000 MWh
~Annia] GOZ reducten: 20000 tons

!
Rodl.ncadAPMmrmmpﬁon 0% rAnnual water saving total: 1 miien m* g
|

+ASA dosage unchanged.: -
Comumption of ORA slighthy raduced
-Tul:] net ei’ﬁl:lm'«:xlI

-Fonnatlon nnchmged :
“Tansile MO/CD slightty bmr or mo same. .

.-Imnalbondttm'luﬂ\uwma

*CO/MB profiles mchaaged L
-Dewmﬂng umtmrhged !

*Loss gead filler In rejects of dcamrr"

Practical Papermaking Chemistry

=] %{3

| Conclusions:
Flazh mixing with large volume
lajection flown
It Iblw 1o | the
| Inta close -
puﬂ.lnm Just pror ta ‘headbex
-ao frash watsr or fitrate la needed I
In
fnshwmr =
‘m - -
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Paul Dekock

Clariant

Summary of Presentation:

A large quantity of waste paper and board is recycied, providing a relatively cheap
source of cellulosic fibre raw material for papermaking. The quality of fibre in
wastepaper is deteriorating due to increased recycling. Inevitably the dry strength
of a paper sheet suffers as a consequence. There is now a desire to raise the
standards associated with dry strength closer to the values achieved with virgin
fibre. Lowering the basis weight of a paper sheet, whilst maintaining an acceptable
level of strength, provides major cost benefits. The use of new synthetic polymers
may be the answer for improving the overall strength of recycled fibre.

Biographical Notes:

Worked at Clariant for 10 years, in that time | have worked in the following areas;
Process Development, Functional Coatings and Process Chemicals. During this
time | also completed my Degree (part time) in Chemistry.

Contact Defails:

Clariant SE, UK Branch
Clariant House

Unit 2, Rawdon Park
Yeadon

Leeds

LS19 7BA

United Kingdom

Tel: +44 113 239 7936
E-mail: Paul.dekock@clariant.com

X .
= Clariant
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3

u  Linerboard

o Comsgaling medium
a Cylinder board
Core / ube board

o Liquid packaging board
a Sack paper

3 Moulded puip

a  Tissus/ towelling

3 73

S e Bl mn S o P

a

Compression Strength taster (SCT)
- Dafmage Maamum compression o per unil wdih of tast paeca untl cosal ol
fa2ure i lasL This tasl s independental sheal weigh

a Comugating medium test {CMT, Concora)
Meastres e esistance of tha Suta o Bat crushing {Mewtons)

Eﬂ Dry strength evaluation....measurement of performance =5
: 2 Burst
Detiton M toemrly ¢ d p ppied at nghlangles ko s
surface, that a sl peece can weihstand under lest conetions
[" a Tensie
Dl o Mamaum Leqrsia korea per urd wicth that a tasl peete wit wiihsland
bafprs bezakong. Cammonty wsed for Lssua and loweding grades
a Stifiness
F « Datnlon Tha fors nedquaed o Hewton's 1o bend a rectangutar test pece D 2
speciSed angle

= M

PITA Training & Conferences
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Benefits of using strength aids... — i
With the demand for recycled fibra increasing, this inevitably leads to loss in fibre

quality and hence, overall strength is or can be significantly reduced.

The use of strength aids can imprava the quality by,
a Ingrease the number of bonds in the contact areas between fibres
= Noreduction in fibr fength (compared with mechanical rafining)

8 Improve fibre retertion and water removal, improving Gbre-fibre
contactin the press section

u  Allow a reduction in shest weight and fibre casts
2 Allow tha use of lower quality fibre, reducing costs
a Reduce dusting at tha Yankes cylinder

Practical Papermaking Chemistry

The dry sirength of a paper sheet

" Tre strength of the final sheetis dependant on ong or more of the f;)ﬂo;nng
factors:

= Individua! fibre strength and length
Bondang witen 3 Bbre s signfcantty stronger than irter-fiee bordnxy
a  Inter-fibre bond strength
- Specficborg strength (SBS)
- Relatva bonded area (RRA)

#  Sheet formation

Foor kemmabon has 3 negatve effect on stengih
- OverBecadabon

PR e g oAy vaar e

Loss of strength through over-flacculaiion

Fully bheached scftwaod t55. pudp o UK Tissug ml Cortmns ovas quantity of
extions ki oy

4kt Strongh Al

Chemicais added b o siock. Srength
It fromn 2 o 5 k) Sameneh Al = 16%

ITA Trainina & Conferenecec
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= BE
:

Dry strength chemistries for wet-end application

T

o Cationic starch
Hoafied starch schibans used in bssua; addibon does laad ka 3 loss i fand foet
{softness)
n  Calionic potyacrylamides (non reacive)
o Glyoxylaled cationic polyacrylamidas (reactive)
Home- and co-crussinkzng reachons beiow pH 6.5
& Polyvinylaming + anionic polyacryamide
Reative, i lead by parmanant wed-strengin
o Polyamidearne — epichiorohydrin (reactive)
- Pgrmangmiwekstrength may be a protlem, typecalty used kor wedng
o Polyamidaaming {branched, non-reactive)
Carlabond Rarge

- =

e Bl

ot o rem e ey g Mg ey s

e T

o Sold mostly as wel-strength resins to tissue indusrty
a  Polymer reacts in the sheet dunng drying
- Permanenty boned to the Rbre (Covalenl Bonding)
= Most efficientin akaling pH range
a  Products also give good dry-sirength
a  |mproved stiffness at high humidity
a Broke reatment is difficult
- Only hypochionte is effectiva for polymer oxidation
e PAA-epi chemistry is refatively cheap to produca

e e b gy e g

M ™ M my oy g W

Cationic dry sirengith resin...Cartabond Range

a  3-dimensional polyamide polymes

Branched sinuctus {cross-inked)
a  Pale yellow viscous liquid

Actve content = 20~ 3%

- WVisoosty = 400- S00mPas

pH=G5
o Effective papermaking pH range = 5.0~ 8.0
= Shelflife = 12 months

Crargs darascty of Cartabond (SEE
(meie, 23 SIt)
L M7 Y
0rs-105 - 00 - 0k am

|
|
: |
i

|

PITA Training & Conferences 3
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Dry sirength chemistry...comparison

Proochyct Typa Adavoarats k)
(23 racerved)
Catioricstarch 1 5-18 ©
|
Petyvinylamine/ anonic. 5-15
potyacrylamide. ] Of each cmpenect
Glyoxytated potyacrylzrmide -
| lowsn

Polyamidsamine- epichlorintrin 10-30

Practical Papermaking Chemistry

Trekeinc fom i mél, o, CEST G pof 2% Frocuch sdoed o e hon woc (e
powrtal merrie) SNty BTt ey Breah Stardem Formes
Samge i - Highiy extone = Pt wrom 30 i donaen of Sample A afec Ine 1w charge mors Fan Sarph B
S B - Wocerwety catore o S B aTLae b Ormer ongraeh of Hrang - 1 Rammarton a rTmen.
)"l

| o Dt e g \
Ty — o e + Bl B !

— = ot Patnminl - Lapin &
. b1 T [ ]

u

Bkt ivwn
4

& & 4 k & b & D oL B M
Atn Folentind vy

Dry strength Vs. Wer Strength

Lt sy ekl WITCEn & % Eoraseney.
57 - Camberg 8 ¥4 £ Somcy £rerg ey STengm sty wih regarcts 1) Bt
WO~ 23 Wit prmegth (] 20 @ DS 0om ret v & great oricar o st s

* Al 1% WetDry, -y booomes I TR

. PITA Training & Conferences
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Unigue approach to improving dry strengith

3 The enhancement of wet end strength aids by tha use of a novel chemical
addition

& Cartafen Liquid

- Shightly anionic: phenglic resin

High substantivity I hydrophobic surfaces

- Perfectly suitad to lignin-containing pulps

- Mosteffective in highly anionic maching circuits
r." -~ Catipnics can intarfere with resin adsorplion

o Canbs used loimprove the performances of calionic chemical additives
- Watend Starch

['“ ~  Welstrength resins
r‘ﬂ
L

¥
y
-
r
r

- Relention aids

e

e ey g oy g -y

n Phenalic polymer
¥ dimensional crese-Enied siruciurg
Brown, slightly viscous quid
Agive content = 12%
- Vistosity = 200 - 300 mPay
- pH=85-90
o Effactive paparmaking pH range = 5.0 - 8.0
Added first to increase cationic “demand” of fitre

[m = Shelffife = 12 months

r Cartafen... "fibre activation”
P

Craepa density of Cartzlan
i ]
hd ©opar? pHE

Rkl E11 Rrixed

nemat fym trem o g e e ian e TN

Cartafen... How it works.

& Targeted specifically for all forms of recycled fibre
Reptansh anor chame at fibce surfaca

o Cartafen has a strong affinity for recycled fibre
Especialy o hgh yeld and unblaached puips
- Adsompton tarough rydrogen bond:ng and Van der Waals forces
S - Mon ceuone mptenals such a5 Sgrers o Ere rtaces

- Thus adsomition of a regaively ch Iha arncerd of arcoec sbes on fhm
surfaca

r‘ Parformanca o enmanced i closed sysisms; hah conductvity

"g = Better performance Fom catenic acditives
= :agreased sirengih ardd less waste

PITA Training & Conferences 5
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1

Adsorption Of Cartafen on Brown Fibre

W Brown fipre, especially aher recycling, has a much igwer surface chamge. due
to & high level 6f igrin denvalives, Carlafen has affinity for the hydrephobic
ligrurs ey brgwm £bre and, being amonic. the adsoed chemical increases the
regative chargs on the fbre's suface. This adsorplon increases the fibre’s

demand for catonic acdisves.
{ j i'.“.'cen.smﬁpru L ;
[N cmeen |

. |

e |

Effect of Cartafen on Zeta Potential

Cartafen addion kvl (531
L} a5 §7E 1.8 125

i
1 il W ek @ 7%, warern coriad 1

482

3

a4

n A1 kgL flbre charge has been Owered trom -5.5enY 1o A Sy £ Bttt T A0 e

T e R o

m my ey

Effect on Cartafen on Dry strength performance

Lascramry Excsd rmeth of 100% OCC G % corwesinney
Craveeas wred BN an 23 okved B

14 ]
b ~ & »
o S b |
i —+— 8, itk |
n
1 -
ai
(L3

g BRA ThgCartwiun = fHy  Zag Cartaban = 1Y
L) L

u Pra gackton of 1171 Cactafon erproved Te borsd ndas boen 1960 2.7
 Thes 13 an addidicnal eTerowement o s of 13% cver T 10631 054

e e e v =

M | ™ ™ m |

o
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Fibre Activation With Cartafen — Which Mills Can
Benefit?

s Brown packagmg migs using OCC a5 the main Ebra sounce
- Freshwater usaga o usiealy kow thevelo conouctreies gh
Cariafen imp I perk of ang strargh addtaers (ned starch)

»  Coreboard and fube paper mils

a  Hewsprint mills, using 100% DUP as the fibra sourcs
- lmproves mlenen (water remaval] 2nd sbeioas cnbel

a  Tissua mills using wastepaper
Cariafen helps o control stoies
Improvas tha relanton of wel strength resrs.
Prowndes cost saving by reducng dosaga kvels of other chemscas

Practical Papermaking Chemistry

gt 20007 88 & % G weGht of oy coech (0] HROTHE)
. . . R

an L

- el
1 b % Inovew

ey it R g WL SRR T Cavialen 1By HAL KA T Caraten
oy nry

» Cartaden added 10 coched Fanch, wil bodsh its oy stagh potercal

rtreay "t by i e T g Wi

= Flanam

Replacement of anionic PAM

W AT QU LEg Wit KCk o Tk (il sl [eeh KXoy

s 1 g o 100 e Tug Cwiriyn + Vg ey AN Corimlen
[ - I

= 2y Cartaten can epiace X of 0w aron PAM
 Strmilar resuity wern seet whin Cartadan was added t Ba cooked storth

e fyam s > [

PITA Training & Conferences
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B Fixation of starch in waste paper m

g e g

Practical Papermaking Chemistry

PITA Seminar 2610

Thank you.

o iemn s Mmoo g o i e e

T
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Martin Georgeson
Roquette UK Ltd

Summary of Presentation:

A short review of the application of starches at the wet-end, the benefits which can be
achieved and the limitations encountered. The development of bio-polymers and examples
of their application in tissue, ASA emulsification and strength development. Outline of
future developments.

Biographical Notes:

Martin Georgeson qualified in Paper Science at UMIST and, following a period spent doing
research, joined the Paper Industry ‘a long time ago’. Working for among others Reed and
Smith, Bowaters and Inveresk. After Inveresk closed their Woodhall Mill in 1984, Martin
joined Roguette where he has managed to be gainfully employed since.

Contact Details:

Roquette Uk Ltd.

22 Sallow Road

Weldon Industrial Estate
Corby
Northamptonshire

NN17 5JX

Tel; (+44) 07831 177217
E-mail: martin.georgeson@roqguette.com

ROQUETTE
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.Bi.bpolymers’-At The Wet-
End A New Approach

- " Martin Georgeson RUK

&
Regis HﬁUié-_ RF

Practical Papermaking Chemistry

- added to stock since: the aarl!g;st

o “~FIntroduction
A short outlln&of the development of
starch usag& at the wet end

v Cuokad and uncookad native: s!archas {baater
-starches) as well as other natural polymershave been ;
pay rmaklng

E /«MFO""L: P

. on ﬁbro and flller.

. '\Cattun!c starches have positivaly- charged gmum gratted on to

- the molecular chalns and areaﬂracted to. tha negathra charges
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" Liquid.Bigpolymers
-~ (VEGTOR® Range)
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">+ Derived from starch combined with varigus additives

__*%'Made to measure'; solldshcmoeand charga density
tallored to suit specific applications "~ 7. "~

5 .,.* FDA &BR compltggt:‘ 5 "-'
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: =i R
“ s+ Dry Stren A?ents {DSA aretised In.tlssue manufacture
~for a number of reasons. 'most.wltlegy used and most
effective are based on natural’pelymars:.—.—=——
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b Biopolymer

‘Mechanical Pulp. ~  Waste Paper
+ High'levels of anionic: > Closed circuits
_ tasho - 7 "+ High conductivity
+-Dust&debris -~ + Contaminants
~» Bondstrength - ~» lonicbatance

s

"% - High functionality biopotymers Have been
developed to provide a.solutionito at least

some of these problems. _

P

CLTRY

—  100% virgin fbér— B50 55 - Faler paper
+ it stopc SSBoRmAR] of snicric FAL by arerie Bopatyme:r
= g o et B 6T
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| Strength Improvement with Biopolymer

. Grade. Whiie-llnetrchl yoard; 750
* Machine; vat-fmmers x Bx\‘_

x Slzlng!mmmjon system: roa[n wilth microparticies, no
cationic starch -

Trlal addit[on 1 kg!t of: VEC’T OR® SC 2015 {highly catlonie)

Resuits ' :
v Slgnlificant improvement In retantion . .
v Improved formation i
“+, Increased drainage -

+ Grammage reduced by*wg!m’ =i

Practical Papermaking Chemistry

Strength Improvement with Biopolymer
lw%wgmﬁhu Cffaal paper
Nm.&sm RO
—~ Ascary Crpity o mﬁw
+ producton of uwlu\fscmmmuus—w
” - muhmm&wbwu
& a_nURSTtB% SCO'ITBONDrﬁ%
- . Retention aid: -50%..
» Reduction of dusting by 50%.
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Dr Philip Cooper
(Technical Manager)
Blackburn Chemicais Ltd

Summary of Presentation:

The presentation “Foam Control in Paper Systems” gives an overview of the role of
foam and dearators in the paper industry. Starting with definitions of what
comprises a stable foam, following on with a pictorial representation of the major
structural elements found in a typical foam. A brief description of the changes which
occur within foam as a function of time is given, highlighting the fact that in many
cases a chemical additive (a deaerator) is required to control air within the paper
system.

Biographical Notes:

1998 — present  Blackburn Chemicals Ltd organic/silicone defoamers
1994 - 1998 Rhodia silicone foam control agents
1989 — 1994 Bevaloid/Rhone Poulenc organic foam control agents

Contact Details:

Blackburn Chemicals Ltd
Whitebirk Industrial Estate
Blackburn
BB1 58X

Tel +44(0) 1254 52222
Fax +44(0) 1254 664224
E-mail: lab@bbchem.co.uk
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An Introductlon to Foam Controi

Practical Papermaking Chemistry

Overview.

» Whatis foam?

« I|dentify the nature of the fuaming problern
» Presantthe Dlspelair papar prnducts,

+ Describe the muda of action oftha paper
products.

» Future developments.

+ Whatis foam?

Foam.

Foam is & dispersion of gasin a i]quld

+  How is foam generated?

- by mechanical means, stirmng, cascadtng. bubbhng
- by tha introductlon of gas from chemical and biological p:oceﬁes
- by decreasing tha pressure abave a liquid supgrsawraied with a gas.

DITA TraininAa 2 MAanfaranrac




S.af&ember 2010 Practical Papermaking Chemistry

How is foam stabilised?

; &
T St

- Require a surface active agent to stabilize foam (i.e. a

surfactant) as pure liquids do not foam:. -~ .~

Hydrophilic head
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