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Product Information: HIGH PERFORMANCE ANTI-FOG COATING (HTAF-308) 02/11

PRODUCT DESCRIPTION

HTAF 308 is an opaque, aqueous solution that will cure when exposed to thermal processing system.
HTAF-308 is a primerless, permanent anti-fog coating intended for polycarbonate, polyester, acrylic, and
glass surfaces.

KEY PERFORMANCE PROPERTIES

Water-based

Permanent Anti-Fog
Thermal curing type
Adheres to many substrates

TYPICAL APPLICATIONS

HTAF-308 is designed for surface Anti-Fog coating of plastic and glass materials. It provides an exceptionally
long-lived non-fogging surface.

Typical Liquid Properties

Properties: HTAF-308

Main Component: Proprietary waterborne polyurethane
Appearance: Opaque Liquid
Viscosity@25°C(cP): 30 — 40

Density@25°C: 1.025

Solids Level (%): 25.8~27.8

Ph: 9~10

* For safety details, please refer to the MSDS provided.

Application Method

Coating Methods: Dip coating, flow-coating, spin-coating, spray

Useable Solvents: Dipping — PM/Water [80/20 pre-mixed]
Flowcoat/Spray — IPA/Water [50/50 pre-mixed]

Working Temperature Condition: 18°C ~ 22°C

Dipping Bath Temperature: 20°C ~ 22°C

Working Relative Humidity Condition:  Below 70%

Useable Filter/Filter Pore Size: Polyolefin, PTFE / 0.45u ~ 0.5p

Substrate Preparation

Cleaning Process Conditions
Destaticize: De-staticized air
Static-reducing air source or electrostatic air stream)
Cleaning: Isobutanol / LD Naphtha* (90:10) *heptane or LD Naphtha
Molded Articles: Submersion bath. 25°C 2 ~ 5 min.
Large, flat panels: Manually wiped with solvent, if necessary to remove residue.
Drying: Infra-Red oven or Ambient 25 - 60°C 5 ~ 10 min.
Destaticize De-staticized air
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Product Information: HIGH PERFORMANCE ANTI-FOG COATING (HTAF-308) 02/11

Cure Conditions

Thermal Curing Process Conditions

1st Drying Solvent Flash Time 25°C 10 min.

2nd Curing  Thermal Curing on Lexan Polycarbonate  122°C 30 min.
Thermal Curing on Plexiglas Acrylic 92°C 45 min
Thermal Curing on Glass 135°C 10 min

DIPPING RATE

@ 73mm/30 sec. Film Thickness : ~ 4.0m

FLOW RATE

500 ml/minute/cm (orifice diameter) Film Thickness : ~ 3.0 — 8.0m

Cure Film Properties

Property Method Values
Transparency: 550nm, 3mm thick 91.5%
Adhesion: ASTM D3359-87 100/100
Pencil Hardness: ASTM D 3363 1H
Water Resistance: ASTM D70 PASS
Chemical Resistance: Ammoniated Cleaners PASS
Isopropanol PASS

HTAF-308 AF Application Information

1. DESCRIPTION

HTAF-308 is a waterborne, polyurethane coating that provides a permanent, non-fogging surface upon poly-
carbonate, acrylic, and glass. It is a primerless, thermal cure coating composition. HTAF-308 coating solution
is stored at 5 — 25° C; minimum shelf life is 10 months. Do not freeze or expose to freezing temperatures
during transport. Clean the fully cured HTAF-308 coating film with water and a soft, lint-free cloth.

2. EQUIPMENT PREPARATION - TANK CLEANING

Distilled or deionized water is the recommended cleaning solvent for the tank before and after using HTAF-
308. Extra care should be taken to wash out all coating residue from the tank prior to adding HTAF-308. Do
not use HTAF coatings in a coating system previously used for siliconecontaining coatings. Dried
coating is removed with a solution of 10% sodium hydroxide in water and/or physical abrasion.

2. EQUIPMENT PREPARATION - TUBING

Stainless steel tubing and fittings are recommended for use with HTAF-308. If plastic tubing is
necessary, it should consist of polyethylene, polypropylene, or teflon. Use of brass/copper,
mild/galvanized steel, or PVC-type tubing or materials with this coating will result in
reduced functional characteristics.
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Product Information: HIGH PERFORMANCE ANTI-FOG COATING (HTAF-308) 02/11

3. SOLUTION PROPERTIES

The following solution properties are typical values for HTAF-308, as supplied:

% Solids: 258-27.8%
Viscosity @ 23°C: 30.0 —40.0 cps
Specific Gravity: 1.025 grams/mi
% n-methyl pyrrolidone: 00—55%

% Water: 66.7 —74.2 %

The solids content of HTAF-308 needs to be controlled in the operating range of 20.0 — 28.0 %, by

weight. For dipping applications, a blend of 75 — 80 parts PM (methoxypropanol) and 20 - 25 parts water (PM
& Water are pre-mixed before addition to the coating) may be added to reduce solids/viscosity, to reduce
foaming, and to help de-aerate the coating liquid. PM will also reduce ‘skinning’.

For flow-coating & spray applications, a blend of equal parts isopropanol and water (pre-mixed before addi-
tion to the coating) may be added to reduce solids/viscosity, to reduce foaming, and to help de-aerate the
coating liquid.

Maximum Dilution: 3 parts coating to 1 part diluent.
4. RECOMMENDED OPERATING RANGES

It is the responsibility of the coating user to determine the best process conditions for their equipment. Water
additions are used to maintain the non-volatile, solids content in the recommended operating range.

The following operating ranges are recommended for consistent processing of this product:

% Solid: 20.0 - 28.0%
Viscosity measured at 25°C: 20 — 40 cps
% Water: 72.0-80.0 %
% PM: 0-20%

% IPA: 0-15%
Addition Solvent: See above

% Relative Humidity: 40 — 75%

Air Temperature 20 — 25°C: (68 - 77°F)

Air Flow:

Air Dry Time Before Cure:
Extraction Speed:

Cure Conditions:

HEPA Filtered Laminar air flow

5 — 15 minutes

1.0 — 2.5 mm/second (2.4 — 6 inches/minute)
135°C (275°F) (0 — 20 minutes)

122°C (252°F) (30 — 45 minutes)

92°C (197°F ) (60 — 180 minutes)
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Product Information: HIGH PERFORMANCE ANTI-FOG COATING (HTAF-308)

Type of Defect

Anti-Fog
(weak or Absent)

Possible Cause

Excessive Cure
Coating air-dried before it was cured

02/11

Remedies

Reduce cure temperature or
duration

Expose coating to thermal
processing system while still
wet. Do not dry.

Solution Smells of
rotten eggs

Microbiological Contamination

Discard coating & clean system.
Use fresh coating and eliminate
sources of microbial contamina-
tion

Hazy and/or opacity

Improper application method

Improper cure

Coating froze subsequent to use, or con-
tamination is present

Use flow-coating, dipping,
or spraying

Cure at recommended
temperatures

Discard coating and clean
system. Use fresh coating

Soft/reduced
hardness

Under-cured
Solids content too low

Raise cure temperature and/or
duration

Use coating with higher solids
content

Poor Adhesion

Improperly cleaned/prepared substrate
Incompatible substrate

Clean/prepare appropriately
Use alternative coating or a
primer

Flow Lines

Fluid flow too strong
Low humidity (<35%)
Air dry time too short
Solids content too high

Reduce or baffle incoming fluid
Increase Humidity

Allow more time for coating to
level

Dilute coating

Bubbles and Foam
in liquid

Solids content too high

(a) Dipping: Dilute 3 parts coat-
ing with 1 part PM mixture
[75%PM: 25% Water]

(b) Spraying: Dilute 3 parts
coating with 1 IPA mixture
[50% IPA: 25% Water]
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Product Information: HIGH PERFORMANCE ANTI-FOG COATING (HTAF-308) 02/11
Type of Defect Possible Cause Remedies
Solution forms a e Fluid flow too weak e Increase flow rate
skin on top o Container is not air tight e Use sealed containers for
e Solids content is too high storage/holding
e Increase humidity
o Dilute coating using PM/Water
Build-up on e Solids content too high e Dilute coating
lower edge e Air dry time too short ¢ Allow more time for coating to
(flow-coating) e Low humidity (<35%) dry
o Excess (drip) is not properly removed e Increase humidity
¢ Remove coating build-up at
lower edge
Dots, specks, « Insufficient filtration e Improve filtration system
particles e Airborne contaminants (<5 microns)
e Improve HVAC/HEPA
environment
Viscosity is very high Je Solids content too high e Lower solids content
e Coating has reached end of pot life o If solids correct, replace with
fresh coating
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Product Information: HIGH PERFORMANCE ANTI-FOG COATING (HTAF-308) 02/11

Material Safety Data Sheet

HTAF-30E Arwi-Fogg NWBOS Mo EXOO 70703
Date of Revison: July 2003 -EB
| Section 1 - Chemical Product and Company Identification H

Prodoot Chemical Name: HTAF-3E Agqueon: Anti-Fog
Chemical Formmmla: mixhms
CAS Number: na

Orther Desipnadons: waterboms coating wolaion ;

General Use: ant-fog coating for plastic (polycarbenas, aoylic) zod glass E

Mhnefacoerer: Exxans Covporanion, 539 Holby Road, Corpus Christ Tems 73414, (361)901-8371,
FAX361)591-2077, (Bam—Ipe CET) c
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[Section 3 - Physical and Chemical Properties

Plhryzical Simte: Bquid Warer Sobabiliny: 100 %
Appearance and Odor: opague by=d w'mmsing Beiling Paimtz 100" C

odor ) _ Freemng: 3°C

Vaper Pressmre: 1 mm Fg & T "F (22 ") Viscosir 35 CFS

aper Demsicy (Air=1): heaiar tam xir ag Veladle 74
S-F-HIE.E':!I'J.TLIT |.H‘I-'D=\1.l.|‘l "E:I: 1.0xS Enpu"fuu_ Blase- {ﬂ-'L:]]'.-'_

[Section 4 - Fire-Fighting Measures

Flash Point: =50 "C

Flazh Poinr Xechod: Pansloay-Mamtee: 00

LFL: 12 %ewi

Flammshilury Classificatgen: OSHEA combustble Bquid Clas I
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Product Information: HIGH PERFORMANCE ANTI-FOG COATING (HTAF-308) 02/11
MSIDS Ne. EXO0070703 HTAF-MS Anti-Fag
Bledin: Cachon Somie, water Gow, dry chanmcal
i ¢ or Explesion Harards: Coating soluten will mot suppost combustion. Nen-rolatile conponants will

b
Hazardous Combustion Product: Carbon dicdds, cacbon moonodide, mitrogea cxides
P;E_g‘lﬁ.lg Iestrmcoions: Water oy b mead to cool sealed vessels toprnsnt presems mildes. Do oot misass
Fire-Fightisg Fquipmeear: Boecase fire may prodnce soaic therrml decopposition products, wear 2 self~comained
beating apparutss (BCEA) with a fall Hoopiscs opanmd I pressum-deromd or poaifie-pressime moda.
[Secton 2 - Stability and Feactivity |

Stability: HTAF-308 dgucous Anii-Fog &5 s@ble at room tenperatme in closed contximars undar normal siomge and
h.aﬂd'_'n.g.-:ndhim Elizmizorion of microbdodogical souroes of coneerination will axtend nable pot 1iS: do not

Pd'rmtnuhnu.]‘Imﬂ:-_: pohynarization camned ocam

Ehmdlunqd.ﬂrihﬂ siromg oxidiring agents. sohrants cxnept nrmadnd pyrrolidons & watar
Hazardons Decomposition Prodocs: Tharrmn| mridstive decompostion of B T4 308 Agueais dani-Fog cam
producs carbon Eoxide, carben momoxide, and nitrogen cxide:

[Section & - Health Hazard Information

Potential Health Effects
Primary Fniry Esates: darrol, inhalation eve contact
Arate Effects
Imhslation: Moss, throat & himg britaton. Skim: by o Imitation
Eye: Sovam imitadon Inpesdien: Ehoafil if seallomsd.
Carcinprenicity: ITARC, NTF, and OFHA do not list HTAF-308 Aguanoss Anr-Fog, of it conjpomans, as 2
capcinogen.
Mledical Condition: Arsravaied by Losg-Term Exposure: nons knoan
Chremir Fifects: Furom dermal axponms s depsonctored rednsss, coacking, and hlisterng of skin Semgh
rq:nmd. a:-i]:umuﬂd. contact with rrmatny] pyrmlidons (ki WP meparied to he 2 mrnpen and &
fepctoxic by dacml sponme
Emergency and First Aid Proceduores

Imhslafion: Famous to feah adn
Eye Cominct: Flush immedisehy with copions quantities of numime waser for at least |5 maimmies. Acquine medical

Ftention irnedixtcky.
Slkin Comtact: Wash affocted ama with soap Inpesten: Acquire madical atarrion

[Section T - Spill, Leak, and Dispozal Procedure: |

Spill Leak Procedures: Vantilxe arza. Bamons woaroes of vapor imiten & remons redidne with inert absarbat

Contsimment- For brge spills. dike S ahead of liquid spill fior bater dispoal. Do not mleass o wewars or

waRTETy.

[-Ch-urq: Uhes water for memoval of wat mzidee.

Erguluiory Requiremsents: Follow applicable OSHA memulations 20 CFE 190101200

Diispasal: Contact yoer suppliar or 1Lm.nsnd..cu1mm:ﬁ:ﬁhihdmummﬂn:ms Frllow applicatls Fedaral,

siafe, amed local regalations.

Conpiner Cleaning amd Dispecal: Fanwees wxcess materal wabsorbent moverial, rimes whwater. Dinied nuvarial

Yy redquire phviical sbradon oo remove.

[Section 3 - Exposure Control: / Personal Protection

Vemtilation: Provide peneral or local sockomst vansilation syuieens to maivain arbome concantrations balow OEFA

FEL: {5ac. I). Local exhanst vantibxtion s prefarmed becamss i prenwnt: conoyminant disparsion meo the wok ama

by controlling it af it somoe.

B.WHE'l ¢y Profeciion: Seak profussicnal advice prior bo mepimaior selection and use. Follow CEHA repixnor
stioms (29 CFR. 1910.134) and, if necessary, wear a MIHANICSH- approwed mepiraior. Salect mspiior hased

on ifs. ity nmﬂﬁqﬂmmmmnﬂntmmﬁum lercal of arhome

comtamimation, and presancs of seffciont cypen. Warsdig| Al purlfaleg FeRpioors Jo ol ProRecr warkord i

Lk or B v S T T
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Le
MSDS No. EX007W07 HTAF-308 Anti-Fog

Pml'rm.w(hﬂnngﬂ’_q?mr Waar chamiralby promcttre ghom, boots, apmns, and pmeless, o prasnt profdonped
o7 Tepeaed i comtact Thsar protectos ovoghiss: thh‘;ﬂ]ﬂ.ﬁl‘lpgh pﬂ'C"]?;m'n a:dg:-:mm
mpaiations (28 CFR 191 1133‘ Coreact Jonscs e oot eve proteciive denioes. -W.Fl:rtpnmq\'nl:rmmmm:rhnm
iu.'.'.naicr'_c:iucmj':-m'nntid:.:-cm:rlm;

Slfﬂ'_r Sewtions: Maks erergeeey @yewash vatens, safkoy quick-drach showars, and wasthing facilite: raibhle m
work e

Contsmizased Equipment: Separats conominamed work clodes fom soeet clothes. Lander bafors muse. Famonm &
mroxtarial foomn m.hn-n'azd.n:hmpn‘sma]]m:mctmnq’m Diied coating matarial is relashahy inart.

Comments: Mower cat, drink, or omoko n work ameas. Practics good panoml rygiens afier nsing thiz roterisl sepecially
Tafiore mating, drinking, swmoking, usng the toilet, or apphying comnetics

|Section @ - Special Precaution: and Comments

Handbimg Precangions: D0 MOT CET INEYES. DO MOT DIGEET. AVODD BREEATHMNG VAPCES. Awcid
prolonzed or mpeated Samal confact,

Storzre Requirements: Siore i mom wesparanee i a wealed plastic or oo-mogsetic s@inkes smel. Coog opaned, siom
in rdriperated corcironmont: 5 * 15

DOT Transportation Data (4% CEFR 172.101):

eneric mame: coadng solution

DOT Proper Shipping name:

DOT Hazard Clazs I unmegulaed
THN/NA Number:

Dscladmer: All mlirmslion contienad in e dicarmmn |, o buood on data bt 1 Enen the sl ] ey Iechsical o,
mnd is belioved 1 be socernte. Fooause the conditionm of wes wre bey ond the ooningl off Exsene Corpornition i is Lhe wsees resporod ey
Loy wernly ([his dala under thesr wm oporuling procodures
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