degussa.

Bleaching & Water Chemicals

“Stickies: caracterizacao e
remocao”

Parmeénides C. Martinez
Degussa Brasil Ltda

29 Abril 2004 - Curso Internacional de
Reciclagem

ABTCP - Sao Paulo-SP - Brasil




degussa.

Bleaching & Water Chemicals

Stickies

O termo “Stickie” € geralmente
usado na industria de papel para
descrever um contaminante de
carater mais ou menos adesivo
(pegajoso), causador de depositos
em diferentes pontos do circuito de
uma maquina de papel, ou defeitos
na propria folha.
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Um contaminante — sua dimensao relativa
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Stickies
Impacto tfinanceiro

e Baumgarten, 1984: US$ 5-25 /ton;

 Friberg (1996) estimou nos EUA o custo
devido a problemas gerados por stickies:
— Uso de quimicos (5 US$ /ton)
— Tempo nao produtivo (104-350 hs/ano)

— Custo total de US$ 25/ton x 28.000.000
ton/ano (1994)

— Total de US$ 700 milhdes/ano!l!
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Classificacao de Stickies
(Doshi and Dyer — 2000)

e Tamanho

e Tipo

e Comportamento
e Natureza

e Amigavels ou nao a reciclagem

Outros (visibilidade, descricao
quimica)
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Classificacao de Stickies
Tamanho

e Macro Stickies (> 0.10mm)
e Micro Stickies (< 0.10mm)

— Dispersos (100um até 100nm)
— Coloidais (100nm até 10nm)

— Dissolvidos (< 10nm)
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Classificacao de Stickies
Tipo
o Stickies Primarios (presentes desde

o 1nicio do processo — hot melts,
PSA, resinas, etc)

e Stickies Secundarios (formados
durante o processo por alteracoes
fisico-quimicas — pH, temperatura,
demanda 16nica, etc)
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Classificacao de Stickies
Tipo — (exemplo de interacoes que contribuem para a
formacao de stickies secundarios

Virgin pulp Recovered paper Chemical additives

— | T~

olloidal pitch Colloidal stickies Colloidal suspension

Colloidal Colloidal
destabilization destabilization

v
Tacky stickies

Interactive surfaces

Sticky deposition
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Classificacao de Stickies
Comportamento

* Grau de comportamento
viscoelastico

 Importante em projetos de remocao

por cleaners
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Classificacao de Stickies
Natureza

* Aderido nas fibras

e “livres” no meio
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Classificacao de Stickies
Amigavels ou nao a reciclagem

e Classificacao nova, devido a
pesquisas realizadas nos EUA pelo

USPS (U. S. Postal Service) visando
o desenvolvimento de adesivos para
selos que sejam facilmente
removivels em fabricas de papel
reciclado.
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Classificacao de Stickies
Outros

» Visibilidade

— Rosenberger and Houtman, 2000

 Descricao quimica
— PoA
— Hot melt
— Mescla
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_ABTCP_ Stickies
Origem dos Stickies

ORGANIC DEPOSITS

SYNTH ETIC NATURAL

ADHESIVES// PRINTING IN(S\CDATING WO0O0D
/ J' \ / i \ BINDERS DERIVATES

Solvent Dispersion Absorbing Radiation Xercgraphic Latex Pitch
adhesives malt adhasives Evaporating Curing toner
adhesives Oxidizing UV-IR

N v v v \ vV v Y

Styrene butadiene rubber (SBR), Ethylen vinyl actetate ~ Mineral oil Epoxy acrylate SBR SBR Fatty acids
(EVA), Polyvinyl acetate (FVAG), Polyvinyl acrylate, Wax Polyol acrylate Palyviiyl acrylate PVAC Rosin acids
olyethylene, Polyisoprene, Polyiscbutene, Polybutadiene, H/Cresins  Urethane acrylate Palyester Polyvinyl acrylate Fatty esters
Polyamide, Polyurethans, Polyvinyl alcohol, Alkyd resins  Polysster acrylate  Polyvinyl butyral
Polyvinyl propionate, Polyvinyl ether, Polyester, Rosin esters  Hydroxyl polyester  Styrere acrylate
Acrylic acid ester, Block copolymeres, Wax, Unsaturated
Natural or modified wood resins fatty acids
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Stickies
Problemas devido a Stickies

» Producéo * Qualidade
— Quebras

— Deposicao em
tanques

— Deposicao nas
vestimentas — Reducao das

— Deposicao nas propriedades
prensas mecanicas

— Deposicao na — Conversao
secaria

— Paradas nao
programadas

— Manchas
— Buracos
— Aparéncia

— Impressao
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Stickies
Problemas devido a Stickies

1. Smzl holas in Iexue sheel

Untreated forming wire

Stickie

070

I (Nguyen, 1998)
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Stickies
Mecanismos de formacao de depositos

SORPTIV

« ADSORCAO

» Adsorcao Quimica

ADSORBATE

— Ligacao Quimica Sold sutac Wit

(100<E<800
kdJ /mol)
» Adsorcao Fisica

ADSORBENT
— Forcas de Van der ol surtoe Wi

Waals adsorbad material
(E<60kd /mol)
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Stickies
Meétodos analiticos de 1identificacao

1 Ethanol extraction |

2 v

Ethanol-extracted
deposit

Ethanol extracts

2 Apetone | extraction

Hexane * * A 4
Acetone extracts Acetone-exracted Metal

v * deposit chlorides

Hexane Hexana 3 Chloroform | axtraction
solubles insolubles * * @
Chlaratarm-axtractand

Chloroform exdracts :
deposil
4 Toluene | exiraction
*— {eptional) v

Toluene exiracts Nan-extractables

1) Solid phase

extraction .
TGA, EDS,
2) GC, FTIR, Solid state NMR
FTIR, Py GC

Esquema geral de analise de stickies proposto por PAPRICAN
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Métodos analiticos de identiticacao -
Exemplo pratico

\\

/
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4000.0 3500 0 3000, 0 2500.0 Ef]Cl"J (8] 1750.0 1500.0 1250.0 1000.0 FEO.0
—TITIFIII B1A F I.--.II Tl ACRYATE | IRRIFTH 31725

— } AL LIH
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2000/2719 Stickies Sample from Manpa | ligienico (Venezusla) Walzenablageringen

Stickies coletado na empresa Manpa (Venezuela) em 2000
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Controle e Remocao de
Stickies
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Stickies
Monitoramento / Métodos de Controle

* Quantificacao de ¢ Micro Stickies
Macro Stickies (Qualitativo)
— Método INGEDE — Demanda Ionica
— Método Haindl — Demanda Quimica
_ Método UPM de Oxigenio

— Extracao
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] ]
Stickies

Monitoramento / Métodos de Controle
E [E] G E] c with

Flat screen stickies Distribute on filter coated paper

H

Standardized Washing

boc

(Heise et al— 1998
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_ABTCP Stickies
Controle

Alteration Avoidance Removal Dispersion Passivation Prevention
Research on and Raw material Screening Mechanical- Minerals Protection of wires,
development selection Cleaning thermal- Synthetic fibers felts and rolis
of recycling-friendly ~ Paper additive Flotation chemical- Zirconium salts  Cleaning of paper
converting material selection Washing dispersion Surfactants machine clothing
Recommendation for Other techniques  (anionic dispersants)  Cationic polymers

converting material {organic solvents) Fixing agents
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Stickies
Controle de processo

* Em caso de problemas...
— Identificar o contaminante;
— Identificar o(s) ponto(s) de deposicao no processo;

— Averiguar se algo mudou no processo (mudancas
na quahdade das aparas, na receita);

— Averiguar se o programa de controle de sitckies
(programa quimico € mecanico) esta OK;
— Averiguar quando o problema primeiro ocorreu;

— Identificar se ha variacoes bruscas de pH,
demanda 10nica, temperatura no processo;

— Identificar se alguma adicao de aditivo esta
alterando a quimica do sistema;
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Controle de processo

2. Analytical troubleshooting questionnaire

ABTCP

\wara e AErE R A7 Crs T g

What Is the trouble statement?

SPECIFY Is IS NOT
WHAT thing or group of things are you could you be having troublde with?
having trouble with ?

is wrong with it or them? could be wrong?

is the thing when the trouble is could it be?
noliced?

is the troubls located on the thing? could it be located?

was the trouble first notlced could it have been first noticed ?
{date, time)?

has the trouble been noticed could it have bean noliced since than?
sinca than?

in the history or life cycle of tha could it first be noticed?
thing is the troubls first noticed?

How many units of the thing How many could have the troubie?
have the rouble?

How much of any one unil How much could have the troubie?
has the trouble?

How many flaws or defects How many could there ba?
ane on any one unit?

(Pekrul and Neal — 1991)
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Stickies
Remocao (mecanica)

Screening (Depuracao fina e grossa)
Cleaners (hidrociclones)

Flotadores

Lavadores (p.ex. sidehill)
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Remocao (mecanica)

| |
100 200

PARTICLE SIZE [u#m]

‘ Liitra disparsion

Si
I'( Ma;ﬁirsj H

F‘-;_,‘;":.uria-me - active proparfias
Flotation . .
( |_}( Specific gravily )_1
| (Centrifugal cleaners)
Size. stiffness
(Scraeans)

REMOWVAL EFFICIENCY [96]

Washing Fletation Scoreening

PARTICLE SIZE [um]
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Stickies

Remocao - Screening

REAL FLOW OF STICKIES REDUCTION EFFICIENCY
OF STICKIES

1 000 Particles: 120 ym g each
500 Particles: 200 um ¢ each oy Inlet - Accept
Comeercial o Inlet
alreen &= Arag
N = Number
“k‘I 180 pm i ACCEPT V= Valuma

L]
"

. 1000 Pertiles (120 i g) >
: 11.3 mm?
30-10% om® I R

500 Particles ; Genuine figures
(200 am ) -

REJECT
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Stickies
Remocao -Flotacao

Before rebuild After rebuild

Sticky load Sticky load
100 9% 100 %

Flotation Flotation

n=56% l n =56 % l
44 % 44 %

Rebuilt

—E709 reject flotation
n=57% I " = 80 %
T

Reject flotation

24 % 11 %

€
55 %
Y

TSR = Total Sticky Removal
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Stickies

Remocao mecanica ou quimica via dispersao

*Dispersao Mecanica

—Dispersores

—Kneaders

*Digpersio Quimica

—Solventes Organicos

Dryer stickies
deposition

(Fogarty, 1993)
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SO Stickies
Remocao quimica via dispersantes anionicos

Dispersantes anionicos tem uma
parte hidrofébica combinada a
parte hidrofilica (carater
anfoterico). A primeira se fixa na
superficie da particula do stickie e
a segunda aumenta a carga
negativa no sistema. Desta
maneira, as particulas de stickies,
com sua carga anionica acrescida,
se repelem umas as outras € nao
se aglomeram.

Esse acréscimo de carga pode
interferir nos sistemas de
retencao e drenagem como
também nos sistemas de colagem

(Fogarty, 1993)
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Stickies
Remocao Quimica — Fixacao

Stickies e outros
contaminantes apresentam
geralmente carga superficial
negativa (lixo anionico);
Ocorre um fenéomeno de
adsorcao entre o stickie, o
polimero e a fibra;

Exemplo de Polimeros
Cationicos: PoliDADMAC,
PoliAminas

A adicao destes polimeros
alteram a demanda 1onica do
sistema,
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Stickies

Remocao Quimica — adicao de minerais
Talco, Bentonita
» Dosagem usual entre 2 até 20 kg/ton

A particula pode se desestabilizar devido a alto cisalhamento
(bombas, refinacao)

(Fogarty, 1993)
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Stickies
Passivacao quimica de telas formadoras

Untreated forming wire

| Treated forming wie (Ngl,l}-"ell_.} I 998)

Stickie
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Stickies

Remocao bioquimica - enzimas

Tecnologia recentemente aplicada
industrialmente;

Principais: Lipases e cellulases;

Nao perfeitamente claro quanto ao seu
mecanismo de atuacao (quebra a ligacao nos
ésteres, reducao do “tacky” ou da forca de
adesao entre o stickie e superficies;

Depende do pH do meio (ha enzimas
especificas);

As vezes usado em combinacao com outros
quimicos;
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Conclusoes

* O sucesso de um programa de
stickies depende da combinacao
entre um otimo controle das
aparas, um otimo controle de

processo, um otimo sistema de
preparacao de massa € um
Otimo programa quimico de
controle € remocao.
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