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CHLORINE TO CHLORINE

Chlorinated plastics materials for chlorine plants
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The purpose of this presentation is to
contribute to increase use of chlorine-

derived plastic materials in chlorine
plants.

brito@glastec.com.br
November, 2018
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We are Brazilians companies how is in the composites market over 40 years, seeking new
technologies, national and international partnerships to create inviting solutions for our
customers.

We provide composite pipe, fittings, equipment and field services for the chemical, oil &
gas, mining and construction.

Our portfolio includes:

v'Supply pipes, fittings and spool for onshore and marine applications

v'Supply stock tanks, reactors, process vessels and columns for refineries, chemical plants
and oil platforms

v'Supply water and sewage treatment systems
v'Provide field services such as: Installation, anti-corrosion coatings, steel lining
thermoplastic, maintenance, rehabilitation structure, assembly and plant shutdowns.
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' COMPOSITE |

. OIL & GAS

Z,

Interfibra

QUAUDADE REFORCADA Plastec Indiastria e Comércio Ltda
GRUPO JOPLAS

 TUBOSE
CONEXOES
PETROFORT®

(Y TECPIPE
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u?tvr:ern\?gr, 14-16, 2018
TOTAL LAND 200.000
M2
TOTAL BUILDINGS AREA 15.000
M2
INDUSTRIAL BUILDINGS 14.000Mm2
AREA
INSTALATIONS
* FW MACHINES FOR PIPE AND TANQUES
*CRANES
*HYDRO-TESTS LABS
*CURE OVENS

*QUALITY CONTROL AND TEST LABS
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MARECHAL DEODORO/ALAGOAS

MAIN FACILITY

TOTAL 40.000
LAND M2
AREA
TOTAL 12.000
BUILDINGS M2
AREA
TOTAL 10.000
INDUSTRIAL M2
AREA
INSTALATIONS

* FW AND LAMELLAR PIPE MACHINES
*FIXED CRANES AND MOBILE TRUCK CRANE
*HYDRO-TESTS

*CURE OVENS

*QUALITY CONTROL AND TEST LABS
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DIAS D AVILA/BAHIA - SITE

TOTAL LAND 4.000
M2
TOTAL BUILDINGS AREA 2.5000
M2
INDUSTRIAL BUILDINGS 2.000
AREA M2

INSTALATIONS

*MOBILE TRUCK CRANE
*QUALITY CONTROL AND TEST
*FIELD SERVICE EXPERTISE

“
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CHARQUEADA/SP

TOTAL LAND 40.000
M2

TOTAL BUILDINGS AREA 3.000
M2

INDUSTRIAL BUILDINGS AREA 2.500
M2

INSTALATIONS

» FW MACHINES

-CRANES

*HYDRO-TESTS

*CURE OVENS

*QUALITY CONTROL AND TEST LABS
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PRODUCT CAPACITY
PIPE AND FITTINGS 10.000 ton/year
EQUIPMENTS 1.000 ton/year
SERVICES, SPECIAL PROJECTS AND 1.000 ton/year
OTHERS
TOTAL 12.000 ton/year

NOTE: Estimated capacity may vary depending on the type of product or service
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FINAL PRODUCTES

FROM CHLORINE TO CHLORINE
PRODUTION CHAIN

CHLORINE
PRODUCTOR

PIPE & EQUIPMENTS FABRICATOR
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PLASTICS RESINS
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CHLORINE DERIVATIVES
ARE PRESENT IN
PLASTIC RESINS OR IN
PLASTICS SYNTHESES

Source: http://www.clorosur.org/downloads/Chlorine tree
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THERMOPLASTICS RESINS
VINYLS

MONOMER POLYMERS
VCM (CH,=CHCL) PVC (CH,CHCL).
H H
| | Polymerization ]il III H |'|I
| cL,

RS T
HcL cc H Cl H

CHLORINE

57 % weigth
VINYL CHLORIDE MONOMER / POLYVINYL CHLORIDE

Source: http://www.novistachem.com/cpvc-resin/43575249.html;
https://www.polymersolutions.com/blog/whats-the-difference-between-pvc-and-cpvc/
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CPVC (CHCL-CHCL),

)
|

—C—C—C—C—C
I |

|
H co H a H

CHLORINE
N?a% weigth

CHLORANTED POLYVINYL CHLORIDE
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THERMOPLASTICS RESINS
FLUOROPOLYMERS

Chlorine is present in the synthesis the all monomer. Some times the Sodium is also to use on the reactions of synthesis:

MONOMER

TFE (CF,=CF,)

F F

2cHCLE, A \ /
CHLORINE / \

/ 40% weigth F F

CHLORODIFLUOROMETHANE TETRAFLUORETHYLENE

Source: Ebnesajjad, 2011; https://www.coleparmer.com/tech-article/fluoropolymers-chemical-resistance
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Polymerization
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FLUOROPOLYMER

PTFE (CF,CF,),

>

'n—r?—-n
'I'I—I"I"'l—-n
I

L n

POLYTETRAFLUOROETHYLENE
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THERMOPLASTICS RESINS =~ 1 Teomca.somun
FLUOROPOLYMERS TLE T0P X7

Monterrey - Mexico

MONOMER FLUOROPOLYMERS
TFE + HFP (CF;CF=CF,) FEP (CF,CF,-CF,CFOCF,)
TFE
A F "
2CHCLF, \ P Polymerization
CHLORINE c=cC
Vd N
400 weigth E F \ \
+ —
/ e NcH, HC=CH,
HFP
F /
crcclrectr, A
CHLORINE 4 FSC\{"L F
3204 weigth
F
DICLHORO - HEXAFLUOROPROPANE HEXAFLUOROPROPYLENE FLUORINATED ETHYLENE-PROPYLENE POLYMER

Source: Ebnesajjad, 2011; https://www.coleparmer.com/tech-article/fluoropolymers-chemical-resistance
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THERMOPLASTICS RESINS =~ 1 Teomca.somun
FLUOROPOLYMERS TABLE T0P EXP0

Monterrey - Mexico

MONOMER FLUOROPOLYMERS
TFE + PVE ( CF,=CF-O-C5F,) PFA (CF,CF,),-(CF,CFOCF,) .,
TFE
F F
2CHCLF, & \ / Polymerization PFA
CHLORINE —» c=cC F F1TF F
4 N I |
ol —§
F F

4005 wei I
weigth F = {I:
E -n - F ? m
e F—C—F
b |
F

10% weigth £ .
SODIUM CARBONATE PERFLUOROALKYL VINYL ETHERS PERFLUOROALKOXY POLYMER

Source: Ebnesajjad, 2011; http://www.anc-chem.com/products-detail.php?product id=19#

= cIoroSur

A



cIoroSur

11" TECHNICAL SEMINAR
WCC GST SAFETY WORKSHOP

TABLE TOP EXPO

November, 14-16, 2018
Monterrey - Mexico

THERMOPLASTICS RESINS
FLUOROPOLYMERS

MONOMER

FLUOROPOLYMERS

CTFE ( CFCL=CF,) ECTFE (CH,CH,).-(CCLFCF,)

—

CL F Polymerization H H (L F
\ y | | | CHLORINE
C—=C C—C C—C—1— .
/ \ [ I ] | 240 weigth
F F H H FF \
— -m n

CHLOROTRIFLUOROETHYLENE

Source: Ebnesajjad, 2011 ;

A

“

ETHYLENE CHLOROTRIFLUOROETHYLENE

cIoroSur



THERMOPLASTICS RESINS
FLUOROPOLYMERS

CH,CCLF,

CHLORINE
3505 weitgh

CHLORO -DIFLUOROETHANE

Source: Ebnesajjad, 2011; Esterly,2002
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MONOMER FLUOROPOLYMERS

VDF ( CF,=CH,)

——

PVDF ( CF,=CH,).

—

F H Polymerization F H

\ / : ||
C=2C p —C—C -

Vd \ | I

F H F H

VINYLIDENE FLUORIDE

N

POLYVINYLIDENE FLUORIDE
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% Chlorine in
Type Monomer Polymers Weigth
2 " PVC 57 %
o O
-
> VCM UPVC 57 %
<
. >
= CPVC 73 %
)
e — TFE PTFE 40 %
i (7))
o
E HFP + TFE FEP 72 %
>
o PVE + TFE PFA 40 %
2
g CTFE ECTFE 24%
'
(T
VDF PVDF 35%
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THERMOSETTINGS RESINS i eomen samun

EPOXY AND VINYL ESTER RESIN (oo

o

7/ N\
CH,— CH—CH,— CL A c:ﬁ’o::H-t:H {g@-c@-o-cu ~CH-CH }o-@-?@-o -CH, cu cH,

CHLORINE
38% weitgh EPOXY RESIN
EPICHLOROHYDRIN l[}

M H M LY " ¥H l:l ( "

éﬂ:-tlt-lll -u l|._H X: (lrll CH-O ! i CH, O CH+CH- CH-0 L J CH.
o CH; CH. @
Ml |

VINYL ESTER RESIN

Source: Hernandez, 2010 Pagnoncelli, 2016;

4 cIoroSur

A




cIoroSur

THERMOSETTINGS RESINS e, GT SAFETY WORKSHOP

TABLE TOP EXPO
UNSATURATED POLYESTER RESINS: e 46,201
Monterrey - Mexico
(II:
OH A A 2
HO — CH,— CH— OH — cH,
. A o-ameeon A L[5, ,
CH —O0—(H—CH;— 0—C—CH=CH— C—CH—CH,— O
CHjz 3 ) || i
o o <
CHLORINE
37% weitgh
ﬁHLOROPROPANOL PROPYLENE GLYCOL UNSATURATED POLYESTER RESINS
Isophthalic Polyester Stairs,
Acid Isophthalic Floor grates
This resin receives the name
g Orthophthalic Polyester Tanks of
of the raw material of the Orthophthalic .
most relevant property
Dicyclopentadiene DCPD Resins For corrosive fluid

Source: Silva, 2008
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PRODUCT AND SERVICES T
STANDARDS TMBLE 0P 70

Monterrey - Mexic

PRODUCT/SERVICE STANDARD
FRP
Tanks ASME RTP-1, ASTM D-4097, ASTM D-3299
Compess Al e System ASTM F 1173, 1SO 14692, ASTM D-4024
Pipe and Fittings ASTM D-6041, ASTM D-5421, ASTM D-2996, ASTM D-5685, NRB-15536
Tecpipe ASME PCC -2
FRP + Thermoplastic (PVC-CPVC-PP-PVDF-ECTFE-PFA)

Steel Lining DIN 2805, DIN 28053
Dual Laminated ASME RTP 1
Thermoplastic Welding Hot Gas, Butter Fusion, electrofusion

A
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M ECHAN'CAL CALCU LAT'ON Pressdo Hidrostartica 2018

[kgflem2]

..........
T R
.........

[mm]

’
LmEI’ E:{temn ) 1.3L9 1.341 1.36%
Eeforco Estrutural
Segunda Barreira Cuimica
Veu Condutivo r'iﬁ e
Liner Termoplastico ‘ "; ,
CHEMICAL RESISTANCE ASSESSMENT FLEXIBILITYT:ANALYSIS

A
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TERMOSETTING APLICATIONS e 15
WHERE?

PROCESS EQUIPMENTS ‘CH LOR'NE DRY'NG TOWER DUALAMINATE OVER 30 YEARS
*SODIUM HYPOCHLORIDE | APLICATIONS
*HCL ABSORTION TOWER
*STIPPER COLUMN
*GAS WASHER
*D’MISTER / CLEXCHEVRON
*OTHERS
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CHLORINE SCRUBBER
DUOLAMINATE FRP + CPV
22,0 M HEIGHT X 3,7 M DIAMETER

CHLORINE REATOR - DUOLAMINATE FRP + ETCFE
4,5 M HEIGHT X 6,0M DIAMETER

X"
-

ADO FRP + ECTFE

—

ULFURIC ACID GASES - DUOLAMIN

.-J-..-1

—

FLEXCHEVRON FOR TREATMENT OF S
i  DIMENSIONS 7,0M x4,3M x4,0M

. HCL ABSORPTION COLUMN - FRP
- 16 MHEIGH X 2,3 M DIAMETER

T ——

i »
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TERMOSETTING APLICATIONS e e

WHERE?

STORAGE TANKS *HCL DUALAMINATED SMALL AND BIG TANKS

FRP

*SODIUM HYPOCHLORITE
*H2S04

*EFFLUENTS

*WATER

*CAUSTICS

e OTHERS

- GedZal Al cloropur
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TYPICALS TERMOPLASTICS AND
TERMOSETTING APLICATIONS

WHAT?

PIPE SYSTEM

WHERE?

*CHLORINE HEADER
*H2 HEADER
*BRINE

*CAUSTICS
*EFLUENTS
*OTHERS

cIoroSur
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HOW?

DUOLAMINATED
FRP

NOTES

cIoroSur
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TUBOS E = f,ii ;}r:»
CONEXOES :
PETROFORT GRE PIPE AND FITTING

SIZE 2 TO 8 INCH UP TO 2.500 PS

P “, . g’ | 5 {“ - - e "} Pnt=
- = by %5 P ‘ =1 . = R e :
| GRE + PU PIPE AND FITTINGS FOR APPLICATIONS WHERE EXTERNAL RESISTANCE THE IMPACT IS REQUIRED (PATENTED IN USA)

4 cIoroSur



clordSur

PIPE MANUFACTURING PROCESS || TroihiAL stmii®

TABLE TOP EXPO

November, 14-16, 2018

Monterrey - Mexico

AUTOMATIC LAMELLAR
FrrazsiiiIsEEl

BSIErrIzaian
a

1
;
i

THHRHIN




cloroSur

11" TECHNICAL SEMINAR
STRUCTURAL REHABILITATION IN COMPOSITE  WCC GST SAFETY WORKSHOP
TABLE TOP EXPO

November, 14-16, 2018

Monterrey - Mexic

F-01 - TECPIPE
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TERMOSETTING APLICATIONS [HBCE Mg EU 0N

FRP REVESTIMENT e CELL ROOMS

STEEL LINE

COATINGS * PROCESS AREA FLOOR

* EFLUENT TANKS

* BRINE TRATAMENT TANKS

* TRANSPORT TANKS STEEL - INTERNALS REVESTIMENTS
* SCRUBBERS

* EFFLUENTS TANKS

*OTHERS
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FRP COATING
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TERMOSETTING APLICATIONS

A

PULTRUDED STRUCTURIES

*LEDEARS

*FLOOR GRADES

*STEPS

*COVERS

*LIGHT SUPORTS
*ELECTRICAL CABLE SUPORTS
*PIPE SUPORTS

TABLE TOP EXPO

November, 14-16, 2018
Monterrey - Mexico

CELL ROOM

*CELL TOP
*ACESSORIES

FRP
DCPD
DUOLAMINATED

cIoroSur
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V MOVIMENTO
ALAGOAS
COMPETITIVA

raskem

I MELHORES
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TYPICALY SPECIFICATION RECOMENDS PLASTICS FOR SOME OF THE MOST AGRESSIVE CHEMICALS ENVIROMENTS AND
MECHNICAL STRONG REQUIMENTS. BUT USUALLY DOES NOT SPECIFY FOR SIMPLES APLICATIONS SOURCHE AS:

1. COOLER WATER

2. AR THINK ABOUT PLASTIC
i (i SOLUTIONS... IT IS

) e CHLORINE USE AND

7. ACESS STRUCTURIES THEM MORE CHLORINE
8. DEFENSES

9. GATES PRODUTION

10. WALKWAY RAIN AND SUN PROTACTION CONVERS L

11. ETC,, ETC,, ETC.....

\
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*http://www.clorosur.org/downloads/Chlorine tree, acessed october 25, 2018;

*Milagres, Katia Isabel. Formagao e caracteriza¢cdo de uma resina epéxi com memaria de forma —Dissertagao de Mestrado em Engenharia Ciéncia dos Materiais — Universidade Estadual do
Norte Fluminense Darcy Ribeiro, 2015 ;

*Pagnoncelli, Marlova. Desenvolvimento de compdsitos utilizando resina éster vinilica refor¢ada com fibra de aramida para aplicagdo de blindagem de veiculos. Dissertagao de mestrado,
2016;

*Hernandez, Nathalia Lorena Parada. Estudo e avaliagdao de aplicagdo do laser CO2 na produgao de resina epdxi em microreatores, Dissertagao de mestrado em Engenharia Quimica —
Universidade Estadual de Campinas, 2010;

*Castro, Alessandro Justino; Resina Poliéster: Caracterizagao e estudo das condi¢des de cura e propriedades Mecanicas. Relatorio de Estagio Bacharelado em Quimica, 2003;
*The Corrosion Chronicle, Alshand, 2013;
*Esterly, Daniel M. Manufacturing of Poly(vinylidene fluoride) and Evaluation of its Mechanical Properties, Blacksburg, Virginia 2002;

*https://www.coleparmer.com/tech-article/fluoropolymers-chemical-resistance , acessed in october 29, 2018;

*ETHYLENEPROPYLENE — Copolymer, avaible in http://www.chemnet.com/cas/pt/9010-79-1/Ethylenepropylene-copolymer.html, acessed in october 29,2018;

*http://www.anc-chem.com/products-detail.php?product _id=19#, acessed in october 29,2018;

*Ebnesajjad, Sina. Introduction to Fluoropolymers, Chapter 4, Plastics Engineering Handbook, 2011;

*https://www.polymersolutions.com/blog/whats-the-difference-between-pvc-and-cpvc/, acessed in october 25/2018;

*http://www.novistachem.com/cpvc-resin/43575249.html, acessed in october 25,2018.

«Silva, Jodo P. dos S. F., Optimizagao das Condiges de Produgao de Resinas de Poliéster Insaturado, Dissertagao de mestrado em Engenharia Quimica, Universidade Técnica de lisboa, 2008.
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NAME....... JOSE AGATONICE BRITO
POSITION:.OPERATIONS DIRECTOR
brito@glastec.com.br
+ 55 82 3269-1133
....... +55 82 9 9982-3133
..... www.tecfibra.com.br
...... www.glastec.com.br
...... www.joplas.com.br
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OBRIGADO!
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