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H4 B HALAR® ECTFE?

ECTFE

e ECTFE &4/ —HWALIHEILEY, MM BEARNZE RS
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o CREMMITTERIN TR EY

o HEIESTAEE: 150°C (UL test)

e ZPF. 1.68 g/ml
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Halar® ECTFE itk 324

br

HEI:

~Halar BB K S Adr 4, M19754F

, Halar ECTFERRAE FB IE 5377

24/04/2019

2 N

S TATI

]

R

v i S2pHEL—

14

v TR R
v i BREHRAE IR

v WBEABAA H KRS

—

T3

S SOLVAY
asking more from chemistry®



b

Halar® ECTFE fif{k 2%

BRI 10 2 (1 Rl R SEI SR ITEE
SN E
" fEE
" MR
e J)ll];“:ﬁ,ng& ﬁﬁ?ﬁ%ﬁw ﬁli&{i}ﬂﬂt i[‘%’%
WEg, 98% 121 A Z 8% A 2B 0.7
g, 37% 100 A 2 B% A 2B 0.7
SRR, 50% 121 A 72 B% A 2.8 0.3
f§ER, 50% 50 A 2B A 2B 0.1
§&ER, 30% 100 A 2 1% A 21 0
Sk, 55% 100 A 2B A 2/ -0.1
SE L, 50% 100 A 21 A 21 -0.1
SE R, 30% 140 A 2 1% A Z B 1.2
FfEZ, 100% 50 A 2% A 2B 0.4

HIER 7 B3 BT Solvay Solexis3Eih = 78 % £ THRIBASTM D543FE R E#£5% LS
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Halar® ECTFE [ #

bP)

Fluoropolymers Maximum Temperature Ratings Z BB SR SHIRFR

Temperature Rating Guideline
Temp (°C)
200
250
Z00
150
100
i i ' i
0 - T . T
HOPE — PVC PP PAYY POM  PWDF  ETFE ECTFE
|
v
Fluoropolymers SRR &

MRFRZMRFMHE. SEPRMERIME. ANAFNRFERS. ERR7IARBEHE, REARERSHEREN.
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Halar® ECTFE ZH Mg — g

Why is surface hardness of the coating so important? 34N REFEEREE?

It provides& A E S AR EEE TR

= High abrasion resistance (e.g., in service, against suspended solid particulate
or salt deposits)

" BLFRVMT EE TS RE (AN TR TR E R Bl Bk B R B AR N EE )

= High scratch resistance (e.g., against tool damage during installation or
handling). This aspect provides an important safety margin especially during
the installation, resulting in lower maintenance costs

" BEHFRNRIMAMEN ERETIEDEE R TR). XEECTFEMNRERHES. &
ZixMzEiES, BUNEIMIBIRRTREN, FRIRARTFTRA.

PTFE PFA MFA ECTFE
Shore D 55-65 59 59 75
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Halar® ECTFE /1&g

Halar ECTFE

1ZODR F1 il ik NS
@23°C

> 5HBETHME AR, Halar ECTFER —F IR &k .

XTI AT P A R R AR SRR T (0 TR EEER
JRRMED AU, XA B R AU
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Halar® ECTFE RE 88 — JLIgE

Tt 2R, REB AT Z M RBURRIHalar
ECTFEZRE &4 AT, XarRAmBERENET
JIEESRUERR.

REENBHNMS

" BigERH IS FLAYAT REE

= I ER A S EE A ER ARG IEEE, KX
FPP, PVCEHFRPE %

" BCEMIERMAREREK, XA E RS
WERSB A FNMEE SRR SHIRIXTLE
1T IERA

Surfaces analysis
by Atomic Force Microscopy (20x20 um)
performed in SOLVAY SOLEXIS laboratories
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Halar® ECTFE RE 88 — JLIgE

SEM Images (1000X): Halar shows an extremely smooth surface

Halarfl BB RITRH

HALAR ECTFE

ki’ | |I-Jl .rllijl

el

&)

ol

POLYPROPYLENE

STAINLESS STEEL
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Halar® ECTFE RH M HE — (KEE R

Halar ECTFEI®E BB E 1) BRI E 14 g8

Friction coefficient 0.2 03

Halar ECTFE#R = BAT BRI BB BB PERE, A BAT B AT A 4w

ECTFE data generated according to ASTM D1894 in SOLVAY SOLEXIS laboratories
PA11 data obtained from available literature information of a PA11 supplier
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Halar® ECTFE RHEH

b P)

aY oy

VIR \

Water Contact Angle
IK¥ER R

Halar ECTFE

PA11 75
literature data3ZEkEIE

Surface Tension

MK
Halar ECTFE 32mN/m

PA11
literature data3ZEkZIE

40 mN/m

24/04/2019

higher contact angle

E SRR AR

!

lower surface wettability

ERAYARE ALEE M

!

anti-adherence and
inhibition of accumulation
of particles, solids, salts, etc.
F Lk BMA SR A0 EE AY
FLERFNEFR
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Halar® ECTFES &R EMHIME 5

Halar ECTFE ®REIBEWEE XM EREMRE L
HERMSE S (RN AERS)

=+Z4K, Halar ECTFE AL TAT W H1E N
BN EMS BB IR N, P& A

Y

A AN e 2 IR T

l

3 HAEL ST H, Halar ECTFE BRAMERR

FHWNEXE B RGBT R R IR BT Z A
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Halar® ECTFE Bi2i&

br

N ARG E R B ?

JRH: EREMEES A ZAEHNRM, H—Bad—BRERZFEE
mBEHIRES EBREREM, MEBWEHEE, EHRRRPIERRK

e KRESBEHRE TG, ResE
prespﬂm: TN 2 N o, | Electrochemical @ﬁ#%éﬁ@@o

2+
2 OH.,; F& Fe . =k 2 | cell action driven
oM / by the energy of

i rins| B, KRB 358 AR =T
posarssin | bt 7

The hydroxide N = S—
Iron hydroxide K\ ?;fbg:ln{ ':':I‘:t“m :ﬂ;’m &8 B(J@ A AR R B R T AT

reduces oxygen
from air, forming
hydroxide ions,

HALAR® ECTFEXME S, KES. & MK, K. HRNEMHEESEHRA
HERBEEE. RUELENED ENEREATILHRE) T Z M.
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HALAR ECTFE IEiE el

Halar shows the best permeation resistance

E %4
: e 0
: /
et JHI;PE ; ‘goo°° o
10,000 ——v* * .y
4 . s ‘4| HOPE _o** ol
. 7 " e 4 i R el
L
S 2\ 7| R
% 1000F E-TFE i
- 7 %
% [ETFEO 2, 6°S°
€ - Oocf’o oF ~ E-TFE
g 1oL 2 i 9f
= =PV
= S PW:/
- -/ E-CTFE
vy
. E-CTFE
10
;/ E-CTFE
- CL, H CL HyS H,0
0 | 1 1 1 1 1 | 1 1 ) 1 1} 1 1} 1 1 1 1 1 1
3040 60 80 700 20 40 60 80 100 20 40 60 80 100 20 40 60 80 100

TEMPERATURE°C
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BiEM- £ETFK

Permeability [g.mils/day.100in2.mmHg]

DI Water Permeability @90°C

Extruded Tubes - Test Performed by AT&T

0.1

0.08

0.06

0.04

0.02

ECTFE PVDF

O30mil @94 mil

PFA
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BB E - - 37% B

37% HCI Permeability @90°C
Extruded Tubes - Test Performed by AT&T

ECTFE PVDF PFA

O30mil @94 mil

=2 0.008
=
: 0.007
o 0.006
S 0.005
—
> 0.004
) 0.003
2
= 0.002
=) 0.001
>
E
©
(¢)]
£
(O]
o
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:— - 49% BALE

Permeability [g.mils/day.100in2.mmHg]

0.025
0.02
0.015
0.01
0.005

49% HF Permeability@90°C
Extruded Tubes - Test Performed by AT&T

ECTFE

PVDF

030 mil

@94 mil

PFA

24/04/2019
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Halar® ECTFE #JiZik &3

N 2RI R BIR EE?

FH: BREMBEER—NEERIRET, REMENSRER LR R
BAF. SBROREKARLCBERIL, FUENRARAANRNIRES, BeW
A E BRRAE BRI N 77, KA & B FE

!

PR R EORMR, BTt BN T80

R RBUE IR S &R B BN 7 RRBE R D, BBy 7 % & 7
KIS, SR b

The lower The lower The longer
the thermal exp. coeff. ‘ the stresses built up ‘ the life in service
PR B R IR RN J1HAR e A&l ic
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Halar® ECTFEREIK &2 ¥

[uny
N

[y
o

o

iy

coefficient of linear thermal
expansion (10-5/K)
(o))

N

o

PTFE

PFA
MFA

ECTFE

v/ Halar ECTFE is the fluoropolymer with the lowest linear thermal exp. coeff.
v’ Halar ECTFELE T R &4 F ik 2505

20 5 SOLVAY
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Halar® ECTFE 4

4 2

=3
i

" Bk EALERPIERS
" BRABSTFIW
#HRPRRW S BFIENIIT L, FHALAR ECTFEERH THES ML
BTSSR SE .

A3

Element Leach-out Element Leach-out
Fluoride 750 ppb Sodium 1 ppb
(7 i
Chloride 100 ppb Potassium 6 ppb
£} i
Sulfate 1 ppb Iron 0.5 ppb
it B
Phosphate 7 ppb Calcium 1 ppb
02 7
TOC 4000 ppb Magnesium
ISERIR:3 B

SEIGIALE S = 7 SEIG =T . 2R VEI R, ¥fHalar ECTFE @ 4tk GEE4li/k:ECTFE=250: 50) , &it7k%,
ESSH IRE IR T, W HEE IR T WA S 5H IR 4, ¥WAEppbZiil. FBHHalar i E 5 4.
vE: 1ppbNilppmif T2 —, 1ppb Bi+125r2—
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Halar® ECTFE -f

Halar ECTFE

Non Fluorinated
Plastic

22

24/04/2019

When placed in a flame, Halar chars. Unlike most
thermoplastics, Halar does not melt or drip, while
ETFE does

LHalarti B F Az EBt, &3z2IRERR. 5H
EMIBUMRIAE, HalarfsSIBsiE%

The char formation prevents flame spread, serving as
oxygen and heat transfer barrier -

RACIERELIE X arufe, E2IXESMHAEMRE
H

On removal of flame, Halar immediately extinguishes
SN A IEEFEBRET, HalaraIZzIfE R

Halar will not ignite or propagate flame in
atmospheres which contain up to 60% of oxygen

HalarE =S P E S EF S T60%HE R T A2 BRI

LB XA
S SOLVAY
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Halar® ECTFE ¥R Bt i&

« LM

PR © ATERRE, BHERSE

AU —RBERIR 1
A AR B A AR K A
7 Gyt AT e A
TR 2 AT DU B 26 A R A
AJ DA St N AR A AR I

ENKRZK

! = . B
i o N HA%E
— © REABKBRBERE—F

Al R

c REMEF, BAEHAE
- BREES
b
&i£50-200 um
WTER: SERERRRE, FRbTIHvE v
BT . AT CRR AN S TR S O BR A R _ BRZIBTIAB00-1000 pm
B 738 AR /N FLANB 2R B0 1 B £ - BT R
s) SOLVAY
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Halar® ECTFE - 7= 5h &%

Products name

s

Typical application
BRI

6014 Topcoat. Clear. H%, T
6614 Primer. Green. K&, #f
6514 Primer. Black. J&%, E£f
6014F Topcoat. Clear. Low Melt Index. High Build.
%, oE, KEREY
6914 Primer. Gray. Low Melt Index. High Build.
&%, k@, {REREY
9414 Primerless. Off-white. Improved water vapor permeation resistance
over 6014
B—{kR, K&, LL6014FEMBHKESEBERE
XPH 832 Primerless. Balck. Anti-static. Food-contact compliance.
B—i&k, R&, h#HE, RmEK
XPH 871 Primerless. Off-white. Food-contact compliance.
B—4FR, B%ARG, AMA
L 6012F Rotolining, primerless & &%, B—&FH .
5 T g.p Rk, R—HFR & soway
24/04/2019 * FDA product prowded ﬂ%%ﬁi\‘FDAHEﬁﬁ

asking more from chemistry®




HALAR ECTFE## vs.
HEMRAKIHER RS

AL

25 © 2013 Solvay Specialty Polymers S SOLvAY
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HALAR coatings
HALARE EHF#

26

" HALAR coatings offer advantages over the following solutions:
" HALARIZEMRMLZF T A THRE R
>

>
>
>
>
>
>
>
>
>
>
>
>
>

24/04/2019

Stainless steel

NEEN

Electropolished stainless steel
FL R A £ 3K

Glass lining

WIEAH (FEIKIED

Epoxies

HEN s

Polyesters

R

Rubber lining

BN

Non fluorinated plastics (e.g. polyamide)

“REAVER (b k)

S SOLVAY
asking more from chemistry®



HALAR coating vs. stainless steel (1)

" Stainless steel are known to corrode over time

" RRE— R 2 S AW

" In stainless steel weldments iron is made more readily accessible to
oxidation in even very mild chemical conditions:

» During welding the iron content is increased, disturbing the chromium/iron balance at
the product surface ("weld decay", chromium depletion, ...)

» Proper welding procedures are extremely critical for success (and this is valid also for
expansive exotic metal alloys)

BIEAIFERMINUFRET, REFEESZZEIEN:
> FEREERRS, REBLEA, BIFBGRENEKTE ( REEmT | B
> EHELHRETZRAEE XMBRNFSREASH—H)

27 / SOLVAY
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HALAR coating vs. stainless steel (2)

" Time consuming and expensive treatment must be performed regularly to
passivate stainless steel:

» passivation is only temporarily durable, and must be repeated if additional weldments
are incorporated into the system

" TR TRLALIE.
> LA IE R R SF—ERRYE]. INREFEEEANRG LIREHES, B EF
H1T

" Passivated or not, stainless steel is reactive to many harsh chemicals,
particularly chlorides and fluorides and all halides

" NERNBHITIEMLAE, AMENGITESUFEREARNYE, THESNK
. A LIFREEERHK

" Metal release and leaching in presence of ultra pure chemicals

" SERWEtTHER TR, MERTEBMKSBALFRIAIETIE

28 Y sowvay
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HALAR coating vs. electropolished stainless steel

29

Powder coated surfaces of Halar exhibit better smoothness as measured by
SEM and AFM analytical methods

FRIIEERME T HERIER, HARBUREYHalank EREELHE

Halar coating inhibits buildup and accumulation of particles and metallic salts
and reduces the formation of bio-organic films

Halari E40E] T BB A € BV ERSFER, RO EIBNIRAF
Electropolished stainless steel surface is more wettable
LAY AN SR N AR T 5 500

Electropolishing is expensive, non-permanent, and needs to be repeated
often to maintain surface properties

BEiltEmsR. AR, FEEERITESRFLURFFREERE

o SOLvVAY
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HALAR coating vs. epoxy coating

Halar exhibits I} H:

= superior resistance to acids HH AR B R 1
= superior hydrophobicity FEIRAyIEK
= superior thermal resistance RO A

typical epoxy max operating temperature S &/ 5 BB = FAIEE 113°C dryF, 79°C wet ;&
®  much higher resistance to UV rays (epoxy experience chalking & discoloration in sunlight)
B EMNE FEREBESEXRMAXLTHLER)
=  Detter surface characteristics 5 i) 2 I P A
Furthermore, epoxy is B4, ERAE:
= relatively brittle AHXS B B
= difficult to overcoat when cured already Bt ERMEHITERSR

ECTFE
weight changes in Epoxy
change (%) @ mech. prop.

+0.9% up to 25% at RT
up to 60% at RT

Conc. (% Residence

Chemical ¥ 1,0 weight) | T€MP: CO) I time (days)

H2S04 +0.7

HNO3

+0.1

up to 30% at RT
up to 50% at RT

H3PO4 140

Notes:
(a) data obtained for Halar at atmospheric pressure by immersion of compression molded specimens according to ASTM D 543
specification for the chemical testing of plastic materials

30 (b) source : published literature of manufacturer of epoxy resin powder for coating.

-0.1
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HALAR coating vs. glass lining (1)

" Glass lining IIEWE (JBILIE) -
» Is reactive to many inorganic chemicals
> BESRZINMUFERR N
* e.g., hot alkaline solutions, hot phosphoric acid , hydrofluoric acid, fluorides and
somewhat even hydrochloric acid.

» |Is brittle and breaks unexpectedly
> Bfe, FEAE]BERRAE
* unexpected down-time from cracked glass-lined equipment
© PEBIBAR HIRE AT sE S BT AT G A (S AL BT 8]
» Doesn't endure thermal cycling and unpredictably crazes
» TERZ AR NSSAR NI 32
* thermal changes affect integrity of glass lining by crack stress
c REUSESREREWNESEN TR
* AT <100°C always. This is consequence of the glass hardness that frequently
breaks along with metal substrate contraction and expansion movements (also
during storage and handling stage).
© WII—ERFFAT <100°C. XRHTHIBESAESRBINWAFKESHI THE (GHA
alRFEmEmdER TR

31 Y sowvay
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HALAR coating vs. glass lining (2)

" Glass lining a4 E (JEIEEE)
» May leach elements used to help it overcome its brittle/crazing shortcomings
> ARERFERLETENRE. XETRBEE RSB S ZUE
» product quality contamination issues
© FERRISHn)E

Y

Is baked at high temperature

EEim Nl
* energy cost associated + metal substrate resistance considerations
°© BeE AL+ & B E MR 0]

Shows biofilm adhesion on surface

RE=MEEYIE

Shows poor cleanability

A tE

Y

YV V V VY

32 § soLvay
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Halar® ECTFERE S5 B LR

Halar /2 /= T IR ]
YA S = S 4 e E s 22
jJHIJi;Té’f/E %Tgﬁé{/ﬁ’ /?E{EEE(JYJ/L\’I:%% jfjljju‘:l;;f (ﬁu/Vzlej‘) ﬁgjﬁ/thl:ﬂ‘jjuﬁ/Jlfzm\’
Ann%lﬁ
TR FEAR TEG R /N FLANR 2 85 1 %5 £ Yot 3 T T R Y T ) e A 0 B 2 R e
O T, IR . F - AEAE P I A v 5 AR IR P s |
i AU R
WU TVEM B, AEUR FetEptRl, MU o 2 B e
PH 1-14 12
§ [HF 70%@50°C 30Kk, MU IEREARAL A K, - ‘ -
i [ (TR . (ETHRE, AT
% ° 7 PHE Bl AR N —
50% @100°C 30Kk, HIMMEREZRIA | e ono ST
NaOH K. R EAS AT 2N 2R >80°C, ANAJ A2
33
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