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HA ALGUNS ANOS ATRAS ...

Cyperus papyrus

Discovery of fire

(~ 300 mil anos Manuscritos Hindus
atras/Homo sobre cultivo de
erectus) Roupas (4000 BC) algoddo (1500 BC)
Cordas (4500 Papiro (3000 BC — Egito/Nilo) Mumificagdo no
BC/China) antigo Egito (300 a

500 BC)




HISTORIA RECENTE

- Extracao de celulose por tratamento com acido nitrico. Obtencao de um
material fibroso.

o OH lo ONO,
9 O | H2804HNO; o |
OH OH ONOPNO2
. Jn L Jn
CONCLUSOES:

- Cellulose — cellule (pequena célula) + ose (agucar)

- A MESMA COMPOSICAO DO AMIDO;

- A COMPOSICAO DA CELULOSE ERA A MESMA PARA DIFERENTES FONTES;
- PODERIA SER REPRESENTADA PELA FORMULA CgH1,Os;

- MATERIAIS INCRUSTANTES (“LES MATIERES ENCRUSTANTES”)

Anselme Payen (1795-1871)



TUDO COMECA NA PAREDE CELULAR VEGETAL .....
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MAIS UM POUCO DE ZOOM .....

Cellulose fiber

Microfibril bundle
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SO MAIS UM POUQUINHO DE ZOOM .....

Cellobiose

DP=2n+2

/ SR \
—— : ‘ E

“Amorphous regions/

Cellulose chains



POLIMORFISMO CRISTALINO DA CELULOSE

Cellulose la
NH3 (1)
A
NH (1) Glycerol
Cellulose I <« >  Cellulose I » Cellulose |V,
A 260 'C
NaOH
NaOH
NHa (1) - Glycerol
Cellulose Il - Cellulose Il 260 C » Cellulose IV,

A, NaOH



POLIMORFISMO CRISTALINO DA CELULOSE

Native Cellulose: A Composite of Two Distinct
Crystalline Forms

Abstract. Multiplicities in the resonances of chemically equivalent carbons, which
appear in the solid-state carbon-13 nuclear magnetic resonance spectra of native
celluloses, have been examined at high resolution. The patterns of variation are
consistent with the existence of two distinct crystalline forms. One form is dominant
in bacterial and algal celluloses, whereas the other is dominant in celluloses from
higher plants.
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POLIMORFISMO CRISTALINO DA CELULOSE

Cellulose | Cellulose Il

o0
00



VRN
Fontes de

celulose

S

Plantas

-
S

Tunicados

N

Microrganismos

Table 1. Typical chemical composition of the dry biomass

Biomass Cellulose, % Hemicelluloses, % Lignin, %
White cotton 94-96 1-2 <1
Brown cotton 85-88 2-3 5-7
Flax 85-88 5-6 3-5
Softwood 46-48 20-23 27-28
Hardwood 44-46 25-27 22-25
Bagasse 37-39 23-25 19-21
Corn stalks 35-37 24-26 18-20
Corn cobs 34-36 36-38 9-11
Corn stover 35-37 28-30 18-20
Wheat straw 34-36 28-30 15-17
Rice straw 34-36 25-27 7-9
Switchgrass 36-38 26-28 17-19
Source of MW (g/mol) Fiber DP
Cellulose Size
(mm)
Sugarcane 157,800-168,000 1.0-1.5 974-1,039
bagasse
Hardwood 648,000—-891,000 1.25 4,000-5,500
Softwood 648,000—-891,000 3.0 4,000-5,500

10



PROPRIEDADES DA CELULOSE

PROPRIEDADES MECANICAS

| 3T 1
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Weight (%)

PROPRIEDADES DA CELULOSE

PROPRIEDADES TERMICAS
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PROPRIEDADES DA CELULOSE

PROPRIEDADES GERAIS
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PROPRIEDADES DA CELULOSE

PROPRIEDADES GERAIS

BB Material Tensile strength Elasticity modulus Density

(MPa) (GPa) (g/ce)

Cellulose nanocrystals 7500 120-143 1.50

L Glass fiber 4800 86 2.50
Steel wire 4100 207 7.85

Graphite whisker 21 410 1.80

Carbon nanotubes 11-63 270-970 1.33

- Kevlar 3.9 124 1.40

14



APLICACOES DA CELULOSE

o

1

Coffee filter Automotive filter Cellulose for books

Fiber cement tile

children'’s diapers Cellulose for toilet paper production Pulp for writing paper production Cellulose for wallpaper production Cellulose for napkin production
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CAMPO DE APLICACOES DA
CELULOSE? COMO?



DERIVADOS DE CELULOSE

RisH or: Cellulose
acetate (CA)

Celluose acetate

Cellulose _X o :
palmitate 1{'\'},\ A/ propionate (CAP)

Cellulose ° , o Cellulose acetate
octanoate *{’\/}\ ,M butyrate (CAB)
s ' '
Cellulose A ‘ )ok Cellulose
xanthate (CX) * =" Cellulose «“ W carbamate (CC)
o
Hydroxyethyi N ou \AONa Carboxymethyl
celluose (HEC) CHs cellulose (CMC)
Methyi

cellulose (MC)
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ACETATO DE CELULOSE

o o
O H OH o N on A Cellulose
3 OH OH
N
1/&/ \woﬂ Ice bath\l/l-\cetic anhydride/H,50,
O:< H3C CH,0Ac CH_OAC
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Oac OAc

Celulose nativa 18



PGLARIS CELLULOSE ACETATE MARKET W | +1-929 297-9727 | +44-203-287-6050

MARKET RESEARCH i  sales@polarismarketresearch.com

CAGR FROM ' KEY COMPANIES
2022 - 2030 . = Biosynth Carbosynth,

< Carbomer, Inc,
Ml;:RZI(EET REVENUE < Celanese Corporation,
FORECAST < Cerdia International,

el IN 2030 2 Chemos,

IN 2021 UsD < China National Tobacco,

Usb 7.80 < Daicel Corporation,

5.07 BII:LION = Dongguan He-Hong Plastic
BILLION Co Ltd,
= Eastman Chemical Company,
< Mitsubishi Chemical,
< Others

BY TYPE BY PRODUCT BY APPLICATION BY REGION

> Fiber = Cellulose acetate filament = Cigarette Filters EUROPE

= Plastics = Cellulose ester plastics < Textiles & Apparel NORTH Q ASIA
= Cellulose acetate tow 2 Photographic Films AMERICA ACIFIC
= Cellulose acetate flakes < Tapes & Labels o o op

< Other < Others
MIDDLE EAST
LATIN




ACETATO DE CELULOSE - APLICACOES

Qual a composi¢ao do Carduran XL?

Cada comprimido de liberagao prolongada de Carduran® XL 4 mg
contém:

Mesilato de doxazosina equivalente a 4 mg de doxazosina base.

Excipientes: oxido de polietileno, hipromelose, oxido férrico vermelho, estearato de magnésio,
cloreto de sodio,|acetato de celulose| macrogol, Opadry® branco (hipromelose, macrogol e
dioxido de titanio) e tinta preta. 20




ACETATO BUTIRATO/PROPIONATO DE CELULOSE (CAB/CAP)

Figure 3. Benefits of using Eastman cellulose esters as additives or modifiers in coating

HsC

OH

O/

and ink applications

Due to their rapid viscosity
build, cellulose esters prevent:

Due to their near-Newtonian

rheology, cellulose esters improve:

Due to their high T, cellulose
esters provide:

Due to their cellulosic polymer
nature and pendant groups,
cellulose esters have:

+ Film distortions and craters

+ Sags and runs

* Picture framing

+ Poor metal flake orientation

+ Color separation in multipigment systems

+ Pigment flooding and floating

* Inconsistent gloss control with matting agents

+» Poor holdout

Flow and leveling
Rheology control

Appearance (reduction of surface defects
such as pinholes and craters)

Spraying (atomization)
Roll-coat application

Curtain coat application (reduction of holes)

« Rapid dry-to-touch times (reduced dirt pickup)
« Excellent hardness and hardness development

+ Good UV stability

+ Excellent dimensional stability
(cold-crack resistance)

+ Heat and moisture stability (exterior durability)

+ Increased intercoat adhesion (attributed to
the good wetting properties of CAB and the
controlled level of solvent attack on one coat
by a subsequent coat)




EASTNIAN

Eastman Chemical Company

Figure 1. Code designation of Eastman cellulose esters, using Eastman CAB 381-0.1

381901
v \ v

Cellulose acetate butyrate

Approximate butyryl
content at tri-ester
stage (wt%)

Falling-ball viscosity (s)

Approximate hydroxyl range (wt%)
Tmeans 0.8%-1.8%
2 means 1.8%-2.6%
3-4 means 4.8%-5.0%

Table 1. Typical properties®

S L P ]
Product poise viscosity | wt% wt% wt% wt% | gravity L range, °C :
Cellulose acetate butyrate
CAB 171-15 5737 | 19 | — | 29 18 = 11 126 161 | 230-240 | 65,000
CAB 321-01 038 | 01 — | wus 32 . 13 12 127 165-175 | 12,000
CAB 381-01 038 | 01 — | 135 38 . 15 12 123 155-165 | 20,000
CAB 381-01, food contact 038 | 01 | — | 135 38 . 15 12 123 155-165 | 20,000
CAB 381-0.5 19 | 05 — | 135 38 - 15 12 130 155-165 | 30,000
'CAB381-05,foodcontact | 19 | 05 | — | 135 38 - 15 12 130 | 155-165 | 30,000
CAB 381-2 8 2 | — | 15 38 = 13 12 130 171-184 | 40,000
CAB 381-2, food contact 8 2 — | 15 38 - 13 12 130 171-184 | 40,000
CAB 381-2 BP 8 2 — | 1as 355 = 17 12 133 175-185 | 40,000
CAB 381-20 76 20 | — | 135 37 = 18 12 141 195-205 | 70,000
CAB 381-20, food contact 76 20 | — | 135 37 - 18 12 141 195-205 | 70,000
CAB 381-208P 208 | 16 | — | 1ss 355 . 0.8 12 128 | 185-195 | 70,000
CAB 500-5 19 s | — | 3 51 = 1 118 9 165-175 | 57,000
CAB 531-1 56 2 | - [ 3 50 - 17 197 15 135-150 | 40,000
CAB 531-1, food contact 56 2 | - | 3 50 - 17 197 115 135-150 | 40,000
CAB 551-0.01 0038|002 | — | 2 52 — 2 116 85 127-142 | 16,000
CABS551-0.01,foodcontact | 0.038 | 002 [ — [ 2 52 = 2 116 85 127-142 | 16,000
CAB 551-0.2 076 | 02 | — | 2 52 - 18 116 101 130-140 | 30,000
CAB 551-0.2, food contact 076 | 02 | — [ 2 52 — 18 116 101 130-140 | 30,000
CAB 553-0.4 m | 03 | — | 2 47 = 48 12 136 | 150-160 | 20,000
CABS53-0.4,foodcontact | 114 | 03 | — | 2 47 - 48 12 136 | 150-160 | 20,000
Cellulose acetate propi e
CAP 482-05 153 [0os | — | s = 45 26 123 142 | 188-210 | 25,000
CAP 482-05,foodcontact | 153 | 05 | — [ 15 = 45 26 123 142 | 188-210 | 25,000
CAP 482-20 | 765 | 20 | — | 13 . 48 17 122 147 | 188-210 | 75,000
CAP 482-20, food contact 765 | 20 | — [ 13 . 48 17 122 147 | 188-210 | 75,000
CAP 504-0.2 076 | 02 | — | 05 = 425 5 126 159 | 188-210 | 15,000
CAP 504-0.2,food contact | 076 | 0.2 \ — | os = 425 5 126 159 | 188-210 | 15,000
Cellulose acetate
CA 394-60LF 228 | 34 | — | 40 = - 4 132 180 | 240-260 =
CA398-3 1.4 3 | — | 398 - - 35 131 180 | 230-250 | 30,000
CA 398-3, food contact 1.4 3 | — | 308 - - 35 1.3 180 | 230-250 | 30,000
CA398-6 228 6 | — | 398 = - 35 131 182 | 230-250 | 35,000
CA398-30 n4 | 30 | — | 397 - . 35 1.3 189 | 230-250 | 50,000
Eastman Solus™ performance additives
Solus 2100 - — | o008 | 2 53 . 16 12 75 - -
Solus 2100, food contact - — | 008 | 2 53 - 16 12 75 - —
Solus 2300 - — 0.095 19 30 - 16 122 -0 22— -
Solus 3050 102 | 03 . 19 467 — 28 = 130 — -




NITROCELULOSE — O DERIVADO DE CELULOSE “ESQUENTADINHO”

NITROCELLULOSE
GROUP




Ehe New York Eimes

Tianjin Explosions Were Result of
Mismanagement, China Finds

% Give this article A~ E]

The aftermath of explosions in Tianjin, China, in 2015. A new report described the
blasts as a man-made disaster that caused $1.1 billion in damage. Ng Han
Guan/Associated Press

The report said the explosions had occurred when an improperly
stored chemical became too dry and ignited, setting fire to nearby
containers full of explosive substances. The chemical,

itrocellulose, is used in nail polish and lacquer. It was near
containers of ammonium nitrate, a highly explosive chemical
commonly used in fertilizers.

24



LUZ, CAMERA, EXPLOSAO, VINAGRE E ACAO

Utilizacao da nitrocelulose em
carretéis de filme

“Vinegar syndrome”

~Explosao na produtora Lubln
em 1914, Filadélfia (USA)

A 1 _

HO O

0
o:< HsC _O
cHs

@)

Fabricacao de filmes com acetato de
celulose (1950)



CARBOXIMETILCELULOSE (CMC)

RO R

R=H or CHchQH

Carboxymethyl Cellulose Market »
MR

Aol
&
C’;_/-"/
g .

2021 2029
Market Size in USS Billion

Regional Analysis in 2021 (%)

m North America

W Europe

M Asia Pacific
Middle East &

Africa
m South America

Key Players
Wealthy CP Kelco
ShenGuang Ashland
Yingte Akzo Nobel
Lude Chemical Daicel
Angiu Eagle Cellulose Ugur Seluloz Kimya AS
Xuzhou Liyuan DKS
Fushixin Dow
Maoyuan Quimica Amtex
Acselsan Nippon Paper Industries

Amar Cellulose Industries Lamberti

Application Segment Overview

2020 D
2027 D

2020 T

2021 T

m Food & Beverages
u Pharmaceutical & Cosmetics
1 Oil & Gas, Paper
Detergents
m Others
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APLICACOES DA CMC

ALIMENTOS CREME DENTAL COLIRIO

LR e
—

; Colirip

~ Plenigelr

}» carmelose sodica
“  Smgml

il USO OFTALMICO
USO ADULTO

) lubrlﬁcan!ee =
0| I-kdr‘;xtan(e‘g‘a
- su e ar coleio o
e Plenige"

“ELLMAN"S INGREDIENTES

Sorbitol, aqua, hydrated silica, sodium lauryl sulfate, aroma sodium fluoride, sodium

EST.1913

O VERDADEIRO

) KETCHUP . aqua, : } : s
- saccharin, zinc sulfate, sodium hydroxide, synthetic fluorphlogopite, titanium dioxide, ci 42090, limonene
Contém sacarina sédica. Ingrediente ativo: contém fluoreto de sédio (1450 ppm ion fltor).

So|ur,ao-0ft6hm Estéril
~ Cont!m lfnswmi A

w
@
b
carmelose sédica
5 mg/ml &

s *

o
solugao oftalmica estert
10 ml o

. ‘0 L,muorAnMA 4

Ingredientes:
Tomate, vinagre, dgua, agucar, sal, cebola, espessantes|carboximetilcelulose sdédica e goma xantana, acidulante acido citrico, conservador acido
27

sorbico e aromatizantes.



COMPOSITOS COM CELULOSE

- Um compdsito é composto por uma fase continua (matriz) e
uma fase dispersa;

- As propriedades de um compdsito sao superiores e Unicas em
comparacao as propriedades dos componentes individuais;

filler - dispersed phase

Hemicellulose

Cellulose

matrix - continuous phase )8



COMPOSITOS COM CELULOSE - CONCRETO

Materials Today Communications 22 (2020) 100818

Contents lists available at ScienceDirect 2

materialstoday

Materials Today Communications

journal homepage: www.elsevier.com/locate/mtcomm

Mechanical properties and engineering application of cellulose fiber- ) |
reinforced concrete e
Weili Ma™”, Yuan Qin™"*, Yanlong Li**, Junrui Chai™", Xianwei Zhang®, Yingbiao Ma®,

Haimin Liu"

“ State Key Laboratory of Eco-hydraulics in Northwest Arid Region of China, Xi’an University of Technology, Xi’an 710048, PR China
B Qinghai Huanghe Electric Power Technology Co., Ltd., PR China

Table 2
Mix designs of PC and CFRCs.
, e Type Water Cement Sand Aggregate Fly ash Water Fiber
[Fissura | [Concentragdo de tensGes] reducers content
(b) Concreto com fibras
S S AR Unit (kg/m?)
A e PC 120 253 694 1287 63 253 -
CFRC-0.6 125 263 687 1276 66 2.63 0.6
CFRC-0.9 125 263 687 1276 66 2.63 0.9
' Linha de tensdo CFRC-1.2 125 263 687 1276 66 2.63 1.2
(SO R vatrizce concrer 2] [Menorconcenvagio e tenstes CFRC-1.5 125 263 687 1276 66 2.63 1.5
\/‘ Fibra de ago

Figura 2.15 — Esquema de concentracdo de tensdes para um concreto sem (a) e com
reforgo de fibras (b) (Figueiredo, 2000). 29



COMPOSITOS COM CELULOSE - CONCRETO

Materials Today Communications 22 (2020) 100818

Contents lists available at ScienceDirect

materialstoday

Materials Today Communications

journal homepage: www.elsevier.com/locate/mtcomm

Mechanical properties and engineering application of cellulose fiber- )
reinforced concrete e
Weili Ma™P, Yuan Qin®"*, Yanlong Li**, Junrui Chai®®, Xianwei Zhang®, Yingbiao Ma®,
Haimin Liu”
“ State Key Laboratory of Eco-hydraulics in Northwest Arid Region of China, Xi’an University of Technology, Xi’an 710048, PR China
Y Qinghai Huanghe Electric Power Technology Co., Ltd., PR China
Table 2
Mix designs of PC and CFRCs.
Type Water Cement Sand Aggregate Fly ash Water Fiber
reducers content
Unit (kg/ m>)
PC 120 253 694 1287 63 2.53 -
CFRC-0.6 125 263 687 1276 66 2.63 0.6
CFRC-0.9 125 263 687 1276 66 2.63 0.9
CFRC-1.2 125 263 687 1276 66 2.63 1.2
CFRC-1.5 125 263 687 1276 66 2.63 1:5

60 - R
‘ —a—SS, ~35.88 kN

30~ — CFRC-06
S8 peos 4262 KN
— CFRC-0.9
—%—SS,. . =47.63 kN
— CFRC-12
—=— S8, . ,~42.07kN
— CFRC-1.5
—e—SS,,.. =39.55kN

100 150 200 250 300

Displacement (um)
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COMPOSITOS COM CELULOSE (COMPATIBILIDADE)

- R 0
\‘!/ i /N‘N- - - - \s' / \\ /R
H
0 ® o/ \ ol
0 0 0 o} &
Mo p o g
c/
OH OH H R \
Etherification ) Grafting ) Sulfonation Silylation Transesterification
\
1-DMSICI
1 7 EPTMAC/NaOH o = *“‘/c-\
HoOC CME/K,CO; )
\\0 ° N - o Adsorption of
e = ' ‘ surfactants
TEMPO/NaClO/NaBr Stearyltrimethyl-ammonium §-° S
| H OH | chloride/NaOH -8

TEMPO-mediated oxidation

Flame treatment

Plasma trealment

Corona treatment

Ion beam treatment

?@}"

Nanocellulose

via hexokinases

1

Polymerization and |
carboxylation via |
laccases )

Phosphorylation ]

[ Esterification via
lipases

1
1
{
)

-

xyloglucan [
L endotransglycosylase J

Grafted polymer
Anchor agent
Epoxypropy! trimethyl-
ammonium chloride
Dimethylchlorosilanes

Canola oil fatty acid
methyl ester

Click reaction via \

" Insitu enzymatic
polymerization via

L laccases

|

molecules

| Grafting of active }
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'.') Check for updates

Article

JOURNAL OF
COMPOSITE
MATERIALS

Cellulose fiber-reinforced high-density
polyethylene composites—Mechanical

and thermal properties

Daniella R Mulinari', Herman JC Voorwald?,
Maria OH Cioffi? and Maria LCP da Silva®

Table 3. Mechanical properties of the composite materials.

Journal of Composite Materials
2017, Vol. 51(13) 1807-1815

© The Author(s) 2016

Reprints and permissions:
sagepub.co.uk/journalsPermissions.nav
DOI: 10.1177/0021998316665241
journals.sagepub.com/home/jcm

®SAGE

Tensile Tensile Flexural Flexural Impact

Elongation at strength modulus strength modulus strength
Samples break (%) (MPa) (MPa) (MPa) (MPa) (kj.m_z)
HDPE 89+0.38 157+ 1.1 732.5+90.6 18.6+0.2 794+ 17 389+05
CCB5% 54+04 16.2+0.7 942.5+98.6 188+0.4 1002 + 32 45.9+0.1
CCBI10% 55+02 15.6+0.3 897 +27.5 20.1 +£0.7 1107 +£35 46.5+0.1
CCB20% 57+03 158+0.3 1141 +£62.5 204+0.3 1087 +37 48.0+0.2
CCB30% 6.0+0.7 16.7+0.8 1156+ 178 219+ 14 1176 65 49.0+0.3
CCB40% 57+05 168+ 1.3 1217 £ 191 22.1+£1.0 1238 +50 50.6 £0.1
CCM5% 7.240.1 20.8+0.4 1178 +25 188+0.7 1294 1+ 94 48.1 +0.7
CCMI10% 74+04 21.9+0.6 12385 £ 41 22.1+£05 1244 +21 50.0+0.1
CCM20% 6.5+02 209404 1306 +27 21.3+£05 1241 +40 51.6+0.1
CCM30% 55+02 19.9+0.4 1490 + 71 23.2+0.1 1303 +30 524+0.1
CCM40% 59+04 232+0.6 1629 + 109 23.1+1.7 1304 +97 53.5+0.1

CCB%, HDPE composites reinforced with cellulose fibers non-modified %wt; CCM%, HDPE composites reinforced with cellulose fibers g]gdiﬁed %wt.
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NANOCELULOSE

DEFINICAO: Particulas de celulose com pelo menos uma dimens3o abaixo de 100 nanémetros.

Acid

Nanocrystalline
cellulose

Crystalline region Amorphous region

Mechanical
process

L 7 Lk e IR {REW

Cellulose fibrils E— = — Nanofibrillated
cellulose

Cellulose Chains




ENTRE O MACRO E O NANO TEM O MICRO ... G

w
v
gm\"“ gﬂ‘"‘“!
( I Appl CAFEINA
100mg

SUPLEMENTO ALIMENTAR DE @
CAFEINA EM COMPRIMIDO
=

Celulose TAPPI WI3021 g S
Microcristalina
(McCC)
INGREDIENTES: Cafeina anidra, agente de massa celulose microcristalina,
estabilizante polivinilpirrolidona, lubrificante estearato de magnésio e
antiumectante diéxido de silicio. NAO CONTEM GLUTEN.
Celulose
Microfibrilada

(MCF)




NANOCELULOSE - MERCADO

A [CIIXER 1 1uLoSE ACETATE MARKET (€ ;;,::;::;::;:',:;;:::,::;::%
K, e In“ghh ‘ = . : KEY COMPANIES
NANOCELLULOSE MARKET V< M
\

< Carbomer, Inc,
REVENUE 2 Celanese Corporation,

FORECAST 2 Cerdia International,
IN 2030 2 Chemos,

2 Biosynth Carbosynth,
IN 2021

UsSD 2 China National Tobacco,
UsD 7.80 2 Daicel Corporation,
5.07 Tion 2 Dongguan He-Hong Plastic
BILLION Co Ltd,

2 Eastman Chemical Company,
‘ 2 Mitsubishi Chemical,

2021 2030 > Others

BY TYPE BY PRODUCT BY APPLICATION BY REGION

2 Fiber 2 Cellulose acetate filament 2 Cigarette Filters EUROPE

2 Plastics 2 Cellulose ester plastics 2 Textiles & Apparel NORTH ASIA

2 Cellulose acetate tow 2 Photographic Films AMERLC ACIFIC
) 2 Cellulose acetate flakes 2 Tapes & Labels
$146.7 MN 21.4% $418.2 MN 3 Cellul 3 Tapes
L @----------mmmns ’ MIDDLE EAST "'

AMERICA SRLEs

= Y Nanofiber cellulose

Insights

- segment market
“ " share (2019): $85 MN CARBOXYMETHYL CELLULOSE MARKET X

0.5 y-.\ Uﬁ 0% 95% sogment B REGIONAL ANALYSIS
ol '

Composites application o

----@ CAGR (2020-26): 21.4% s g CAGR (2021.27)
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NA market value
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NANOCELULOSE PELO MUNDO ...
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APLICAGCOES DA NANOCELULOSE

Catalytic
membranes

Paper and
cardboard industry

Energy conservation Water treatment
and production /\and air Filtration

Electronic devW

Sensing devices

Biomedical
applications

Cosmetics

Pharmaceutical
industry
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APLICACOES DA NANOCELULOSE — MEMBRANAS DE PURIFICACAO

FILTRO DE AR COM FIBRAS DE VIDRO E CNF

FZHH
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Y o

3 Y >
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diameter fiber

~10 um
diameter fiber

HOKUETSU

CHEMICAL
REVIEWS

pubs.acs.org/CR Review

Nanocellulose for Sustainable Water Purification
Rasel Das, Tom Lindstrém,* Priyanka R. Sharma, Kai Chi, and Benjamin S. Hsiao*

Cite This: Chem. Rev. 2022, 122, 8936-9031 Read Online
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APLICACOES DA NANOCELULOSE — DISPOSITIVOS ELETRONICOS

Robotics ﬁ AN — SE-MONITORS HI-RES STEREO HEADPHONES

—devices | = genayte . R
Flexible/printed \ 5
electronics & om ¥ ’
. o\m o W
oM HO

\ 0, )
\ Fuel cells

EMI Shielding
Pronecer

Incident wave

Reflected
wave l

Transmitted
wave
Absorption

Audio Features

e 50 mm (1 .96")kellulose Nano-FiberIWide-Spectrum Driver

; 3 Supercapacitors
Dielectrics P P e Magnesium Alloy Base and Housing to Reduce Resonance
" ¢ Advanced Double Chamber Construction with Ports for Bass Definition and Clarity
L frontiers . FEVIEW
in Chemistry doi: 10.3389/fchem.2020,00420 .

Magnesium Alloy Housing with Original Diffuser to Reduce Distortion

® e Copper-coated Aluminum Voice Coil and Large Magnet
- ¢ Full-frame Magnesium Alloy Basket with Screws

e Cable 3.0 m OFC litz wire

Current State of Applications of
Nanocellulose in Flexible Energy and
Electronic Devices

Floating Structure with Rubber Insulators to Reduce Vibration and Cross-channel Interference

Otavio Augusto Titton Dias ™, Samir Konar 2, Alcides Lopes Ledo®, Weimin Yang*,
Jimi Tjong "2 and Mohini Sain’?

Centre for Biocomposites and Biomaterials Processing, University of Toronto, Toronto, ON, Canada, * Department of
Mechanical and Industrial Engineering, University of Toronto, Toronto, ON, Canada, * College of Agricultural Sciences, So
Paulo State University (Unesp), SZo Paulo, Brazi, * College of Mechanical and Electrical Engineering, Beiing University of
Chemical Technology, Bejing, China
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APLICACOES DA NANOCELULOSE — ALIMENTOS

Food additives '

OH :
Functional foods
Food packaging OH
0 H 7
ow\o
HO v
. : OH OH
A3 ! Nanocellulose
oo Food applications

Coating material

Dorayaki (185 ienes cada)

Ao amassar a nanofibra de celulose "Serenpia" desenvolvida pela Nippon Paper

Industries Co., Ltd. na massa dorayaki, é possivel criar uma massa "fofa e imida"
Encapsulating agent

Food
Hydrocollids

Food Hydrocolloids

.
Volume 127, June 2022, 107484 n&;,‘

ELSEVIER

Nanocellulose: Recent trends and applications
in the food industry

Anand Babu Perumal ? ¢ [, Reshma B Nambiar ® 9 5, J.A. Moses ? =,

C. Anandharamakrishnan ® 0 =

A

IBOINEG
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APLICACOES DA NANOCELULOSE — CARRO CONCEITO (TOKYO MOTOR SHOW 2019)

Future Car made from Woods

Challenge to weight reduction of automobile
by utilizing plant-derived next-generation material “CNF” !

LTTTT

‘i What is CNF

Cellulose nanofiber (CNF) is a material composed of nanosized
cellulose fibrils. This plant-derived next-generation material,
which offers high strength and high modulus at one-fifth the
weight of steel is expected to be widely used in automobiles,
home appliances, housing and building industry.
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