NOMEX® Washing Details

SEcTION II1: HOME LAUNDERING

GARMENTS OF NOMEX® Aramip FIBER
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GENERAL GUIDELINES

Garments of NOMEX” can be washed and dried by
any conventional home method. followed by hand
ironing if necessary. No special technology is necded
for home laundering ganvents of NOMEX", However,
home procedures may not remove the last traces of
very heavy, widespread or ground-in seils, which may
be flammable and could adversely affect the thermal
protective performance of gannents of NOMEX",

If home laundering does not remove contaminants or
contaminant beild-up. garments can be periodically
dry clenned or commercially laundered. When gar-
ments are contaminated by hazardous materials, only
commereial or on-site lanndering or dry cleaning
should be wsed with the appropriate wastewaler
treatment techniques.

The following procedures can help provide
optimum cleaning;

Surting

Garments of NOMEX" should be sorted and washed
separately from other garments to prevent contami-
nation with hint of (Tammable [ibers,

Pretreating

Stains, as well as deep soil lines on the collars and
enfls of garments, are more readily removed 1( pre-
treated, Staing should be pretreated at the earliast
opportunity and sufficient time allowed for the pre-
treatment material to penetrate and loosen the soil,
The heavily soiled or sizined areas should be rubbed
with a full-strength, heavy-duty liquid detergent o
any off-the-shelf laundry pretreatment product.

Preparing the Wash Load

Before liundering gurments of NOMEX? | pockets
should be emptied, pants cuffs cleaned owt and
zippers closed.

Load Size

When lavndering garments of NOMEX®, it 15 important
not to overload the machine. To ensure a cleaner wash
and avoid setting wash wrinkles, the load size must
permit clothes to move freely through the wash water
and rinse cycle. Regandless of the machine’s rated
capacity in pounds, bulk =- not weight — should be
the limiting factor.

Wask Water Temperarure

Moderate soil Tevels may be removed adeguately ar
normal wash water emperature settings. Heavily
solled and stumed garments of NOMEX? require a
higher waler femiperalire seiting.

Deiergents

Synthetic, heavy-duty Hguid laundry detergents are
recommended for washing garments of NOMEX"
These “designed” products do 2 superior job of
removing soils and are less hkely than soap to form
sticky deposits of Time soap curds, which are difficall
to rinse oul. Fatry-based soaps should net be used.
Under-use of detergent results in poor soil removal
and [requently causes suspended soils to redeposit on
the clothes. Failure to use a sufficient amount of
detergent 15 the single greates: cause of inadequate
home cleanng,

Water and Water Conditioners

For best results, an adequate supply of “soft” water is
required [or home laundening garments of NOMEX".
“Hard™ water contains minerals, such as calcium and
magnesinm salts, that combine with fatty-based soaps
1o form msoluble film, scum or cird. These msolable
contaminants sre difficult to rinse from fabrics, may
be flammable and could adversely affect the thermal
prolective performance of garments if not adequately
removed. Soap 15 not recommended. but if it is used in
hard wash water (more than approximately 7 grains/gal
120 mg/L or 120 ppmj, 2 nonprecipitating-1ype walter
conditioner should be added. Softening the swater redoces
soap consumption and improves the quality of washing.

BI-11

155



Appendix B

156

Bleaches

Only oxygen-based bleaches should be used on garments
of NOMEX® — chlorine bleach should not be used.
Althasugh chlorine bleasch will not affect the inherent
Mame resistance of NOMEX®, it may cause strength
and color loss 1 garments over tme.

Fabric Softeners ond Anti-Stals*

Under novmal conditions, gaments of NOMEX" IIIA do
not reguire the use of anti-stats because NOMEX” [T1A
comldins a propriclary sialic-dissipative fiber. Never-
theless, numerous washer- and dryer-applied fabric
softencrs are available for vse in home laundry equip-
ment. These products improve the “feel” of irerns of
NOMEX*® and can reduce the nuisunce effects of static
such us lnt prck-up and chnging — that
are often experienced with textiles. However. they
are not as effecrive as indusirial ami-staty applied in
the wash wheel.

eleciriity

NOTE: Anti-slatic additives cannot cusure safety i
situations where a discharge of static cleetricity could
create @ powntial hazard w Ll or property. I ganments
of NOMEX" will be worn in an arca where cxplosive
or highly Mammable nuterials are present, it is important
that personnel and equipment be propedy grounded
for maximum salery.

i From the

T

Tumblie Drying

Cimments of NOMEX® will have a smoether appearance
when wumble dried instead of being line or drip dried.
To ensure maximnmm removal of wrinkles, tumble
dryers should nol be everloaded.

Drymg time varies with the nalure and size of the
load. Garments of NOMEX® dry faster than all-cotton
garments of the sume weight, When tumble dricd w
the medium- or high-lemperature setting, a properly
sized load usually dres m approximarely 20 nunutes,

Machimes designed to give the hest automatic
wash-and-wear or durable-press performance are
programmed so that the blower {un amd clothes drum
continue o operate five to 10 minutes after the heater
turns off. This provides a ceol-down period for the
ganments and helps minimize wrinkles. Timble dryers
with this capability asually feature 2 control dial or
push button with a “Wash-and-Wear™ or “Durablc
Press” setting thin provides the proper lemperature
and a cool-down evele.

framing
If ganinents of NOMEX" need wuch-up pressing, a
steam or dry iron ynay be used al the medium setting,

stuting dhzir product should aor be used on childrens sleepwear or FR

*Mat iryer shest und some liguid falwic softener products conttin disclod

1

garmenls. [§used in home laundry ! wilh ne: dizclan

should be
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SECTION TV: DRrY CLEANING

GARMENTS OF NOMEX® AraMip FiBER

(L R R R R R R NN

GENERAL GUIDELINES

There are tmes when dry cleaning garments of
NOMEX" is desirable for economic reasons or bechuse
greases and oils cunnot be adequately removed during

home or commercial laondering. Garments of NOMEX*

can be satisfactonily dry cleaned in any conventionat
commercial dry-cleaning system, With heavily soiled
garments, using a two-bath cycle may improve soil
removal and minimize redeposition. Garmenis of
NOMEX" should be cleaned separately from articles
of other materials to avoid contumination with lint of
Rammuble fhers, The practice of maintaining a cleim
solvent supply must be observed,

Mo special echnology exists for applymg anti-stat
treatments to garments of NOMEX® duning dry cleaning,
Some suppliers 1o the dry-cleaning industry offer
ant:-stat treatments for dresswear that also can be used
with uniforms of NOMEX". If equipment 15 available,
dry-cleaned parments of NOMEX" also can he weated
with AVITEX® DN softener from a water solution, as
described in the commercial laundermg section of

this bulletin.
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SECTION V: REMOVING SPOTS AND OTHER NON-STANDARD
CONTAMINANTS FROM GARMENTS OF NOMEX® ARaMID FIBER

(N RNy R L N ]

GENERAL GUIDELINES

Properly dyed and Gnished garmients of NOMEX"
are flame resistant. However, flame resistance can be
compromised by the presence of flammable contami-
nants on Lthe garment, or on the fabric from which it
is made, Paint, heavy oily soils or other flammable
materials encountered in an indusinal environment
can pose @ hazard if not removed from the garment.
In addition, these contaminants are unsightly and
detract from the professional appearance of a ugh-
quality garment.

For work assignments where employces are routincly
expased to paint, epoxy or other difficult- or
impossible-to-remove contaminants, the use of flame-
retardant dispesable coveralls as overgarments should
b considered. This will minimize the cleaning task
and prolong the lifz of the garment of NOMEX". When
accidental exposures occur, the contaminant shoyld
be remeved as soon as possible before it sets m or
dries. And, the contaminated garment shoukd be clearly
wdentified so the cleaning facility can spot clean the
garment betore routine laundering or drv cleaning,

The NOMEX® fiber is resistant to most chemicals
typically used to launder, dry clean or spot ¢lcan
garments, incloding special lanndry detergenifsolveni
emulsifier formulations designed to remove paint, tar,
adhesives and other ditficult-to-clean stains. These
special formulations can be wsed as cither spot cleaners
or as lavndry or dry-cleaning additives. As an added
precaution, they should be checked tor compatibility
with fabric of NOMEX" before any contaminant
removal is attempted. The chemical supplier’s spot-
fing and cleamng procedure recommendations should
be followed,

Becaunse these formulations may contain flammablc
solvents, garmems should be cleaned by standiard
¢leaning methods afler spot <leaning. When chemical
additives arc uscd in laundering or dry cleaning,
parments should be thoroughly rinsed to ensure the
remaoval of any residial Nammable solvents.

Severul techmical bulleting describing the resistance
of NOMEX" to various chemicals are available
through the DuPont Product Information Center
{BO0-441-7515) or the DuPont Ararmids
Telemarketing Groap (800-453-8527).
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APPENDIX I: SOURCE LIST FOR LAUNDERING PRODUCTS*
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Product/Trademark Detergent Vendor
Alert Ecolab, Textile Care
Dynalite/Force 371 Wabashn Street
Innovator Ultra Liquid 5t. Paal, MN 55102
Innovator Ultra Powder {B00) 353-8683
Factor Plus® Lriversity Fabrilife
Liquid Factor” 1 4480 Lake Foresl Drive
Liquid Factor® 11 Cincinnati, OH 45242
(800) 862-B883
Surpass 2 UNX., Inc,
RO, Box 7206
Greenville, NC 27835-7206
(919 756-8616
Chuoice Washing Systems, Inc. (WSI)
1H65 Surmnit Road
Cincinnati, OH 45237
(8003 272-1WSI (272-1974)
Product/Trademark Sefteners/Anti-Stats Vendor
AVITEX” DN DmPent Company
Specialty Chemicals
1007 Marketl Sireel
Wilmington, DE 19803
(300) 441-9447
Product/Trodemark Awtifaaas Vendor
Dow Corning® Dow Corning
Antifoam 1430 PHAC Customer Service
B, Box (44
Midland, M1 43686-0994
(R00) 3626373
Frodoct/ Irademark Water/Oil Repellents Vendor
Winsol® Fireline Winsol Laboratories
Water Repellent 1417 N.W. 3lst Strest
Searrle, WA 98107
(B0 TH2-535¢1
ZONYL® 6991 DuPont Company

Specialty Chemicals
1007 Market Street
Wilmington, DE 19598
(%00 441-9442

NOTE: Listing of products in this appendix does not imbicate a DuPust endorseminr
Qe produets wol listed (o this sppeudis also way Le acveprable lamidering, prodects
for garments of NOMEX® aramid fiber. Other products that have not been tzsted but that
belong to the saine class of low wmperature, low alicaliity, high serfactant- based

products afsn mey provide accepiable results,
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APPENDIX 11: SUGGESTED WASH PROCEDURE FOR LIGHTLY
SOILED GARMENTS OF NOMEX® AraMID FIBER'

Operation Water Level, Water Temp., Time, Supplies™/100 Ib
in. {cm) ‘FC) min, {45 kgl of Garments
Break 6{15 140 (6U) 15 251 (1.1 kg)
recommended detcrgent
Rinse 10 (253 140 (60} i
Rinse 10 (23} 135 (37) 3
Rinse 1025} 1200 {44) 3
Rinse 10 (25} 105 ¢41) 3
Rinse 1025}y Y032 3
Sour 6(15) Cold 10 1-4 oz, ammonmium
silicofluoride
ANVTTEX" DIN™*

Solence Anil-Stat
(optional)

T.oad wheel to % of its rated capacity.
“See Appendix | for laundry supplios.
TE nsed, apply 0.50% 10 01.75% on weight of dry [abric, as descrabed m text and Appendices |V and ¥.
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NOMEX® Washing Details

APPENDIX III: SUGGESTED WASH PROCEDURE FOR HEAVILY
SOILED GARMENTS OF NOMEX® ArRaMID FIBER’

Ogperation Water Level, Water Tamp., Time, Supplies” /100 b
in. ([em} F{'CI min. {45 kg} of Garments

Break G (13) 160471 20 25316 (1.0-1.4 kg
recommended detcrgent

Flush 8 (20) 1o (71) 3

Suds a{15) 1601 (77 1 1.25-1.5 b (0,5-017 ka)
recommended detergent

Rinse 10 (25) 160 (71) 3

Rinse 10(25) 160 (71) 3

Bleach 10 425) 150 (65) 5 oxygen-based hleach enly

Rinse 10 (25) 150 (65} 3

Rmse 10 {25) 133 (37 3

Rinse 10 {25) 20 (40 3

Rinze 10 (25 105 (41} 3

Sour 6(1% Cold 10 14 nz. wmmonium

silicofluoride
Softener’ Anti-Stat AVITEX* DN™
{optional)

‘Load wheel to % of s rated capacity.
“See Appendix I for bandry snpplies.
“'If wsed. apply B.530% 10 0.75% on weight of dry fabric, as described et and Appendices IV and V.
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ApPENDIX IV: APPLICATION OF
AVITEX® DN SOFTENER/ANTI-STAT

LA RN L R N R R N R T R R N R R N N

Definitions Example |
*+ Add-On — The calculated percentage of AVITEX" Given:
N added to the dry weight of the goods. (AVITEX" Wash Wheel! Open pocket, 42 in. x 96 in,
DN i3 not substantiative to MOMEX* arumid fiber. (107 cm x 244 em), 400 1b (181 k)
This calculation assumes that none of the “as capacity
received” formulation is lost due to evaporation

Wit e g doded Lead: 300 Ib (136 kg) garments of NOMEX” [0
3 ararid fiber

* Wet Pickup — The percentage of lignid carried by
the goods that contains AVITEX® DN afler the final
eycle of the wash wheel Toral Waser in Wheed, 160 gal, (606 L)

Weiter Leved, 6 in, (13 cin) running, laded

% Wel Pickup = ¥4 weight™— .d” weight x 100 Plant Provess: Wash/light extracttumble dry finish
B dry weight

Wer Weight Mickup: 55% (determined after

* Solwtion Concentration — The percentage of , o
extraction; see definitions)

AVITEX" DN in the linal eycle of the wash wheel.

% Solution _ AVITEX® DN added, gal. {or L) 1o Problem:
Concentration” 1otal water in wheel, gal, (or L1™ Using this information, determine:
Divcussivn (1) The wash wheel solunon concentraton needed to
Add-on is related 1o solution concentration and wet give a calculated add-on of 0.5% of AVITEX® DN- und

el e S (2) The amount of AVITEX" DN that must be added

to the wash wheel to gave this solution concentration.

% Add _% solution BGMI%{um % % wel pickup

When two of these three facrors are known, the third e

can be easily caleuluted. Generally, the amount of o Add-On = % solution Wmcﬂtlfm X % wet pickn

add-on is sel al the desired lovel. Then, with a kaown

wet pHekup, the nesded solunom concentranon tie.. m: % W('—'oniik;.]w
AVITEX® DN) can be caleulated. AVITEX® DN s concentration :
added to the wash wheel to give this concenration

P Soludon _ % add-on x 100 0.5 x 100 _
and the subsequent caleuluted add-on. Concentration. % wet pickup ~— 55 =

.91

“Based on the dry weight of the gowds,

"As the goods enter the final dryimg operation. Wt pickap depends on 3 nember of fastors. inchdmg whether or aod the goods ae sxiracted and, it so. how much? Wet
packip st be determined for each laundry procedure and, fike other variables, musr be nedeternuged if the laundry process i altered significandy.

" "Vaties wilh ranaing water level mowheel. Must be o d by acmal ot calevlaved from the egi manufacturer’s specifications. Tnclode water
teq e to saturate <lothes, as well as “frec’’ wator typically given in tables.

wWi-I3



NOMEX® Washing Details

The wash wheel conrains o total of 160 gal. (606 L)
of water, The nnmber of gallons (liters) of AVITEX®
DN softener that must be added 1o give a 0.91%
concentralion can be approximated by using the
following formula:

AVITEX® DN =

total % solution 160 gal. (606 L) _ 1.46 gl

water " concentration x 0.91 T 550
100 100

Example 2

Givent

Wash Whee!: Open pocket, 42 in. x 96 in.
{107 cm x 244 ¢ra), 400 Ih (181 ke
capacity
Load: 300 b (136 kg) garments of NOMEX" 11
aramid fiber

Warer Level: 6 in, {15 cm) running, Joaded
Toral Warer in Wheel: 160 gal, (606 L)
Plant Process: Wash/hang/wet-te-dry tunnel finish

Wet Weight Pickup: 95% (determined al entrance to
mnnel hinsher)

Prablem:
Using this informalion, delernine:

(13 The solution concentration necded 1o give an add-
on of 0.5% of AVITEX" DN; and

(2] The amount of AVITEX® DN thal monst be added
10 the wash wheel 1o give this solution concenteation,

Solution:
% Add-On = % solution cunccnt;:[i}t{ijon X % wet pickup
1 . o wel pickup
% solution | % add-on x 11X

concentranon

% Solution _ % add-on x 100 _ 0.5 x 100
Concenteation % wet pickup 95
The wash whee! containg a 1atal of 160 gal, (606 L)
of waler, The number of gallons (or liters) of
AVITEX" DN needed w give a (.53% concentration
can be approximated by using the lnllowimng formula:

= (.53

AVITEX® DN =

ttal % solution _ 16¢ gal. (606 L) _ 085 gal.

water  concentrabion 1 0.53 T (320
100 100

Via9
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APPENDIX V: SOFTENER/ANTI-STAT ADDITIONS CHART
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Use the chart below w obmin an add-on of 0.50%: of gallons (ar livers) of water in the wheel: The gallons (or
ANTTEX"® DN softener/anti-stat after determining the per- liters) of AVITEX" DN to add o the wheel can be found at
centage of wet pickup of garments and the cotal number of the intersection of the appropriatc columns.

Total Water in Wheel,” gal. (L)

Wet Pickup, %™ 30 (114) 50 (189 100 (379} 200(757)  300{1.136)
30 0.50 (1.9 083 (3.1} 15015.7) 333(126)  SDO(1RH)
40 038 (1.4} 062 (23) 125147 250 (9 5) 3R0(14.4)
50 030 (1.1} 050 (1% 1.00 (3.8 200 (7 6) 300 (114)
60 0.25 (0% 0.42 (1.6) 0.83 (3.1) 1,70 (6.4) 2,50 (9.5)
70 0.2 (0.8) (36 (1.4) 171 (2.7) 1.40(5.3) 210 {8.0)
80 0.18 (0.7) 0.31(1.2) 063 (2.4) 125 (4.7) 1,80 {6.8)
90 0.17 (0.6) 0,28 (1.1) 0,56 {2.1) L0 42) 1,70 {6.4)
100 0.15 [01.6] (.25 (0.9 0,50 (1.9) 10D (3.8) 1.50{5.7)
110 0.14 (0.5) .23 (0.9) 8.45{1.7) 0.90 (3.4) 1.40{5.3)
120 (.13 (0.5) 0.21 (0.8) 8.421(1,6) .83 (3.2) 1,30 {4.9)
130 012108 19 (07 @38 {1 4) 0.77(29) 1.20(4.5)
140 0.11 {0.4) G118 (0.7) 36414 7127 1.1044.2)
150 0.10 {0.4) @17 {0.6) 0.33(1.2) 0.66 (2.5) 1.00 {3.8)

“Tublexs provided by wash whise]l manuiucturers tepwendly wive only The amount of eaker (1 gal or 378 L) that mvel be sdded 10 & saleraieg
rmunning lusd ko bring the wastes level up 1o u specificd height {1 . or 2.54 cinl. Add 6 thes aoount the amonon of Water requinsd to sitarate
the homid, usunlly estmated tw be G3 gulAb (2.5 Ly of goods in the wheel.

VSee Appeadin [V

Vi0

164
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APPENDIX VI: EXHAUSTION PROCEDURE
FOR ZONYL® 6991 APPLICATION'

Adding ZONYL" 6991 is the last piocedure in (he = With continzed agitation, raise the water temperature
wash cycle. Tt should be added with agitation at o a minmmum of 120°F (49°C) and hold for five 1o 10
water temperatares it or below 10IFF (38°C). This minutes, Higher water temperatures {up to 160°F

procedure results in an exhaustion of approximately (71°CTy will 2d m the appheation of ZONYL? 699,

B0% of the active in ients onto the fabric.
gred « After application of ZONYL® 6991, drop the witer

Guidelines for Application hath and extract the garmenis. Do not rinse garments.

= In the last inse cycle, use erther citng or acetic acid
10 adjust the pH of the water to between 4.5 and 5.5.

= Aller extraction, dry garmenls according W sare
mstructions. Far garments of NOMEX®, use a max-

= Affler adjasting the pH, add ZONYL® 6991 with agita- imnum stack temperamire of 160°F (71°C). Drymg 1s
tion at 2 water temperature of 100°F {38°C) or less. unportant to ensitre proper performance of the
ZONYL® 6991.

*leeter io the ZOMYL 6951 Techmizal Bullerin
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