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NOMEX® Washing Details

DuPont Customer Service can provide the following laundering instructions. Contact them at 1-800-931-3456, or write them at:
DuPont Company
Nomex® Customer Service
PO Box 278
McBee, NC 29101
The following is from the DuPont publication on laundering:
a. Tests show that (commercial and industrial detergent) formulations designed for use at a temperature of 140 °F (60 °C) or less
adequately clean NOMEX® and provide the best fabric color retention.
b. Garments of NOMEX® must be adequately rinsed to remove residual wash chemicals.

c. In some instances, tumble dry conditioning is the only finishing necessary for garments of Nomex®.”

In addition to these guidelines:
a. Select temperatures to maintain color fastness except as necessary to clean heavily soiled items.

b. The use of commercial cold-water process may be used in remote or field locations as necessary.

c. Garments heavily soiled with petroleum products may require dry-cleaning.
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NOMEX® Washing Details

For MORE IRKFORMATION,
PLEASE CALL I1-800-451-8527 OR WRITE!

DuPont

Advanced Fibers Sysuems
Chesmat Bun Plaza

Laure] Kun Building
Wilmington, DE 19330-07¢G5

‘Wi beleve {vat this mfonmation is the best cursently availahle on the sebject. T is
niffered ax & suggested sagnng, point fol expedioswdlbon yum sy care o enderske
in this sres. Ibis subeer o gevision as additional krwledar and eapedience are
pammecl. DuPont mukes oo gunanwes of reseles and assumes no chligetion or lishility
whatsoever in commection with thee infarmaton, Those msending @0 wse recommen
damioi comisined in ffus publicition concerning equip processing, 1echalgues
oo chemical product: shoalil Arse satisfy lves that the s dAlDNS 20E
suitable for e wse and et wll appropnate salety ond bealth standards. 1hes pub-
Tication is nata licedse o nperate ider, ur intone) e seppest infringement of, any
EXiSLig patents

Roapidly advancing knowltdge of sew. inag-term £t cliogs of mny chenucals
By conphvaskecd the need o reduce Busan expose w vy chiimgals 1o e kow-
ot pracoicable liomits. Special hazads withh respect o clemicals imenioned o by
bullotin fhit wore ke owis 10 Us A e tme of pubbcation have been moted in the fext
of in [notnetes, but we do not suggest or pareatee thit oty haoirds do ool exist
W stwonghy recommend that processors seek and adbare 10 manfsstuner’s or
supphier’s erurem instructions for handling each chermical diey use.

QUPOND
Nomex®

eplacc e checie Bl - 12, 773 Only by DuPont

TIEUZ Rev 287 Pruwd jo LLS.A.
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NOMEX® Washing Details

SEcTioN I: INTRODUCTION TO NOMEX® ArAMID FIBER

GENERAL INFORMATION

Garments of NOMEX® arumid fiber have been used
for more than 30 yemrs for protection against fire.
related personal injury. During this time, the line of
NOMEX® products has been expanded and improved
to lnclude products made from fiber blends, such as
blends of NOMEX® with KEVLAR® and static-
dissiputive fibers. The family of NOMEX" aramid
fibers now includes:

* 1005 NOMEX" T-450, which is used in its natural,
nndyed state or dyed for sewing thread;

* NOMEX" ITI, a blend of NOMEX" und KEVLAR™;

* NOMEX" IITA, a blend of NOMEX", KEVEAR™
and u static-dissipative fiber; and

* Producer-colored NOMEX®, which is supplied in a
blend with KEVLAR® und may alse be supplied
with a static-dissipative fiber,

The miroduction of new, low-temperature detergent
formulations has resulied momproved washiasiness
for garments of NOMEX". Accordingly, DuPont has
modified its recommended procedures for laundering
rarments of NOMEX". The revised procedures ont-
fined in this bullerin are designed te wemove flammable
contaminants and maximize garment life.

Properly dyed and linished ganments of NOMEX™ are
inherently flame resistimt, No lauwndry proccdures are
known ta remove the {lamme resistance of NOMEX®.
However, thermal protection ¢ be compromised by the
presence of flammable coptaminants on the zarment, or
on the fabric from which it is puade, Even thongh
garments of NOMEX® are mherently flame resistant,
flammable contaminants on the garments can ignile and
burn unul consumed. thus increasing heat transfer ta the

WCUIeT.

Laboratory tests have shown that the procedures
recommended in this bulletin are affective in removing
oil-bascd soils trom garments while minimizing the
impact on colorfastness and wear lite. Users of tex-
tike ftems made of NOMEX® shoukl ensive thar the
techmiques they use achieve similar results.

This bulletin is intended to provide general recom-
mendations on cenditions and products for lnmdening
garments of NOMEX®, Throughout the remainder of
this bullezin, all variations of NOMEX" and blends of
NOMEX" will be reterred to as NOMEX". The prod-
vects and conditions described in this bulletin performed
well in laboratlory evaluations; other conditions and
products may provide cquivalent resules. To achieve
Lhe hest resalty for specific applications, assistance
should be obtamed from chemical suppliers for the
chemicals used.

3
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SECTION II: COMMERCIAL LAUNDERING
GARMENTS oF NOMEX® Aramip FIBER

A R N R R L R R R R R N N R R R R N E RS RS S R

SORTING AND Wasat WHEEL Loabding

Garmenis of NOMEX" should be washed separately
from other articles to avoid contamination with line of
flammable Tibers. In additiem. to avord possible stam-
ing of light-colored garments, dark-dyed garments of
NOMEX" should be sorted and washed separately
[tom very light shades or undyed articles.

To cnsire thorough cleanmg, washer loads for garments
of MOMEX?* should be approximarely # the weight of
leads recommended by the wash wheel manufactrurer
for 100% conon goods. However, because garments of
NOMEX"® generally weigh less than dheir all-cotton

counterparts, ne significant less in the nomber of gar-

ments processed per wash eyele should be expericnced.

WASHING SUPPLIES

A source list for lanndering products (s presented in

Appendix I. Laboratory wsis have shown these prod-
uets 1o be ctfectiver other products also may provide
acceptable resulis.

Detergent

Many commercial and indusinal deiergent formoula-
tions have been evaluated in the laboratory for their
cleaning affectiveness and impact on washfasiness.
‘Lesis show that formulations designed for use at a
temperzture of 140°F (60°C) or less — such as high-
surfactant, low-plkalinity products — adequately clean
NOMEX" and provide the besi fabric colur retention.
Color loss after 200 Jaundenngs in a commercial wash
whecl using these formulations has been found to be
minimal. The use of snaps for laundering NOMEX®
i nol recommended due 1o the potential formation of
inseluble seums with hard water. Soap scums may be
flammakle and could adversely affect the thermal
protective performance of the garment.

Alkalinity (pH)

The detergents listed in Appendix 1 have pH values
ranging from 9 11 and have been found to cffectively
Tift dirt and 0] from the NOMEX” fiber. The use of
higher wash wmperatures and detergent formulations
with higher alkalimity will improve cleamng; hawever,
these harsher conditions can pegatively smpact the
colortastness of the garments. Users must choose
appropriale laundering conditions (o maintain the
desired balance between garment cleanliness and
color retention.

Bleach

Only oxygen-hasell bleach is recommended for use
on garments of NOMEX" — chiorine bicach should
aor be used. Although chlonine bleach will not affect
the inherent flame resistance of NOMEX?®, it may
cause sirength and color loss in ganments over fime.

Sour

When laundering items of NOMEX", the use of o
sour after thorough rinsing helps ensure that any
remaiming traces of alkalinity arc neutralized,

Softeners, Anti-Stats and Wicking Agenrs

The following wash wheel supplies perform useful
and often highly desirable lmetions when apphied o
the load in the last operation:

* Fabric softeners+ impant a softer “hand” to the fabric
and assise in wrinkle removal when articles of
NOMEX® are tunne! or twmble dried,

+ Apti-stazr reduce the offects of nuisance statis
electricaty, such as clinging and lint pick-up, Nuisance
static 15 fairly common with textikes, especially n
krw-humidity environments. Under normal condi-
tions, parments of NOMEX?® [11A do not require the
use of unti-stats becavse NOMEX® [I1A contains a
proprictary static-dissiparive fiber

«S5amey materials when added to garments may have a negalive fmpact af hefmal protection. The impact of fabric softeners, wicking agents and anti-stags should be evabiaied ot

whe intended use kevel priot to routine nse.
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NOMEX® Washing Details

NOTE: Although cerlain anti-stais can provide a high
degree of statie control when properly applied in the
wash wheel, they cannot ensure safely in sihustions
where a discharpe of static electricity could create a
hazard to life or property, such as n an cxplesive or
highly flaminable coviromment. For this reason, if is
important that personnel and equipment be properly
crownded For nuaximum safety.

* Wicking agentys help labnics adsorb and spread
moisture, Experience suggests thal Lhese characteristics
coniribute o comfort in wasu. lninid envitenmeits by
helping to rapidly dissipate perspiration, thereby taking
fult advantage of the cooling effect of evaporation.

Non-Drable Water and O Repellents

Waler and oil repellency may be g desirable [Ealure
in some industrial applications. [ the original fabric
hias ot been ureated with 2 repellent. witer and ol
repellency can be obtained by using sprays or
Jaundry-applied chemicals. Laboratory tesis have
shown that fluorecarbon sprays. such as Winsol®
Fireline Water Repellent. and laundry addirives.
such as ZONYLY 6991, when applied according to
manufacturers’ recommendations, will impart water
and ail repellency o gamments o NOMEX? with
minimal efTect on the thermal protection of the
gannent. These matenials will cause hquids to bead
on the fabric surface and minimize wicking into the
fabric. They will not, however, prevent liquids from
being forced through the open structure of the fabric.

For example, ZONYL" 6991 may be upplicd in con-
Junetion with AVITEX® DN without reducing its
anti-static activity, However, the wicking action of
the AVITEX® DN will be compromised due 1o the
repellency impanied by the ZONYL” 6991, The use
of these or other chenicals should be evaluated with
tespect Lo the panicular oily andfor solvents encountered
to deterrmneg if they meet the required chemical and
thermal protective performanes criteria. In addition,
because these water repellents may wear away or wash
OUL, re-treatment may be necessary, especially after
sarment cleaning.

“Home matenials when added ro gavmes ey bave a nezaniyve inpact on el protecoon, The inpact of Telwic seleners, wicking ageas and ant-stas shoold be evaloated a1

the mtendasd wse lovel prior w routing pse.

WasHING PROCEDURLS

General Wask Formulas

The formwlas in Appendices [1 and 1 have been
developed 0 wash parments of NOMEX® Within the
limifs oi these general procedures, modifications
should be made to meet the needs of particular types
ol wash luads and other specific quality siandards. To
achieve desired results, assistance should be obtained
from chemical suppliers.

Wask Temperatures

The detergents Hsted in this builetin are primarily
designed to wark at 140°F (60" (). At this fempern-
ture, these surfactant-based lformulas effectively lift
oily soil while maximizing calor retention. For heavily
starncd and oily garments of NOMEX". a highar
emperature wash formula may be required or adequate
¢leaning. The use of higher remperanire formulas will
not affect the inherent flame resistance of the zarments
o7 their overall wear life. However, higher wash
temperatures of alkalinity levels may adversely affect
garment colorfastness. Where color loss is & concern,
dry cleaning is an alternative method of removing
heavy soil and may be preferable to repeated high-
tempernure washing.

Prevention af Seil Redepasition

To mprove soil removal and minimize soil redeposition
in heavily soiled Ioads. » “nultiple add” procedure is
recommended. Adding washing supplies to the suds
cyele ensures that the copeentration is kept high cnough
10 keep (he soll in suspension.

Rinsing

Garments of NOMEX® must be adequately rinsed to
remove residual wash chemicals. Rinse cyeles should
be continued until the pH of the ringe closely approaches
that of the water supply. To minimize washer-induced
wrinkles, water temperature should be reduced in each
suceeeding rinse cyvele until the last operation (sour),
where i should be 90°F (32°C} or lower.
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Sogring

Residual alkalinity in garments of NOMEX" can cause
skin irritation and other problems, To ensure that all
traces of wash chemical alkalinity are neviralized,
sour ¢an be added to the final rinse cyele in the wash
wheel, Garments should net be rinscd further after
the sour is added, Overnse of sours should be avoided
because it will result in highly acidic fabrics. Any
standard or huffercd sour is accoptable for use with
garments of NOMEX™.

Softeners, Anti-Srars and Wicking Agents
Generally, softeners and anti-stals are nol permanently
aflined (o fabrics, [nstead, they stould be applied in
the last wash wheel operation, then reapplied at the
endd of each cubsequent wash cyele. Most are compatible
with sours and can be applied in the sour bath. When
applying any proprietary Lamdry product in the wash
wheel, it is essential to seek the supplicr’s udvice on
1ts cxact use and possibic effeet ou the flammability
and thermal prodecuon of the gammenl.

Although the vse of anti-stats may nut be requived with
garments of NOMEX" LA, the “feel” and wickability
of such garments can be improved with softeners and
wicking agents, For example, tests have shown that
AVITEX" DN softens fabrics of NOMEX®, reduces
static propensity and significantly improves wicking,
without adversely affecting thermal protection,
‘When using AVITEX” DN, the follewmy should be
noted (sce Appendices 1 and IHI):

= AVITEX" DN does not permanently attach isell o

the NOMEX" fiher; therefore, it must be veapplied
ar “added on” at the end of each wash cycle.

* AVITEX? DN 15 compatible with sours and can be
convemently applied during the souring step.

= AVITEX® DN tends to foam profusely. To control
this foaming action, a very small amount of an
effective anti-foam agent can be applied 1o the bath.

= As with sowrs, gaoments should not be rinsed after
AVITEX" DN is upplied.

* When applying AVITEX® DN, the cycle fime should
be cxtended to ensure complete and uniform distri-
hution on the garnents,

13

* Within the limits recommended, AVITEX® DN does
not adversely affect the thermpl protective perfor-
manee of garments of NOMEX®,

* The “add-on"” of AVITEX" DN is a function of hoth
the concentration in the final cycle and the pereent-
age of “wet pickup” {the moisture retained after the
final cyele and extraction).

* AVITEX® DN add-on can be improved by raising
the concentration m the final nnse and/or increasing
the percentage of wet pickup.

= The amount of AVITEX® DN added o the whecl
should not be reduced for partial loads. Always add
AVITEX" DN in the amount calculated for o full
load, unless the water level in the final bath cycle
has been reduoced.

« Contamination of the AVITEX® DN supply by
detergenis should be avoided because it can desiroy
the anli-slatic property. Keep the supply container
closed to avoid evaporation and drying out. Gelling
or thickening of the AVITEX" DN indicates product
alteration or deterioration. In such cases, the supply
should be replaced.

CAUTION: When using AVITEX® DN, avoid con-
tact with the eves or skin. in the event of contact with
the eyes. flush the eyes thorpughly with water for at
least 15 minutes and consult a physician. In the event
of skin contact, wash thoroughly with scap and water.
Faor detailed use mstrnctions, consult the DuPont
Material Safety Data Sheet for AVITEX" DML

Effective softening. static suppression and wicking
are achieved with gannents of NOMEX® when
AVITEX® DN is applied, as recommended, to give a
calewlated 0.30% 10 0.75% add-on, hased on the dry
weight of the garment. Achieving the desired add-on
depends on 2 mumber of factors that vary with different
laundry provedures. Appewdix TV provides definitions
of the essential terms employed and pives nwo exam-
ples of how to caleulate the amount of AVITEX” DN
softener necessary (o achicve the desired add-on,
Appendix ¥ contains a chart thit can be nied when
the percentages of wet pickup and wheel volumes
arc known.



NOMEX® Washing Details

AVITEX® DN tends o cause foaming, which may
overrun the wash wheel. Excessive foaming reduces
agitation and will retard or prevent the uniform distrib-
ution of the softenerfanti-siat in the wheel. If foaming
is excessive, it can be controlled by adding approxi-
mately 0.005% of Dow Coming® Antifoam 1430 o
the wheel when the soltener/anti-stat is added. This
level of anufoam iz equivalent (o approximately

01.67 oz 100 gal. (§ /100 L) of Hquid in the wash
wheel. Silicane anti-foarns can result in ‘water treatiment
problems hecause they are not easily hiodegradablc.
Check facturers’ recc dations before using
these products,

Repellents

Some [ahrics are treated with water cepellents during
the manufacturing operation prior to the fabrication
of garments. These reannents may last for many
cleamngs, but are not considered permanent. Other
repellents are available that can be applicd during or
after laundering 1o previonsly untreated garments, or
w previously teated garments that have lost their
repellency. Repellent appheatons will reduce mois-
e wicking and can make garments that come in
contact with the body Jess comfortable in hot. humid
weather. In addition, repellent chemicals may be
flammable. Before applying any repellent, it should
be evalnated 1o determine if it will impact the thermal
protective perfarmance of the garment.

Repellents can reduce the penetragon of ouls, solvents
amd water through the fabric by causing them to bead
g o the fabric surface. The level of repellency depends
on the type and level of the material being apphied.
as well as the charactenstics of the soils coming inte
comlact with the garment. Fabrics used Lo industrial
work or laboratoty garments are not designed 1o be
chemical or lguid barriers. Thus, where exposure to
hazuardous matenals must be prevented, an appropriate
chemical barmer suit must be worn.

winsol® Fireline Water Repellent is availabic as an
aerosol spray or in bulk form. It is an example of a
repellent that can be sprayed onto the surtace of a clean,
dry garment. It must be appliad in a well-ventilated
area, and the solvent must be allowed w evaporate
hefore garment wse. This material will wash out com-

pletely after several launderings and must be reapplied
to maintain repellency. The amount applied should be
the minimom required to obizin the desired repellency,
Repellency cun be determined by applying a drop of
liguid (water, oil or solvent) to the fabric surface 10
determine whether it wicks into the fabric or beads on
the surface. Not all liquids will be repelled, Contact
the manufacturer for applicability and impact on
labric {lammability,

Another repellent, ZONYL" 6991, i1s applied in the
final wash wheel rinse and is cxhausted onto the fabric
hy adjusting the pH and increasing the waier temper-
ature. Garments must be hot-air dried after application
for this repellent 1o be effective. Under the conditions
shiown in Appendix VI, approximately 80% of the
material added to the final rinse will be exhausted onto
the garments. An initial level of 2% to 3% on the dry
weight of the garment is required for noticeable
repellency of water or motor oil. ZONYEL® 6991 may
or may not be removed during the cleaning process,
depending on the procedurcs used, Additional repellent
should not be added during subscquent cleaning cycles
unless indicared by a repellency test. Buildup or
application of excessive levels of repellents can increase
the Tevel uf Mainmable material and compromise the
thermal protective performance of the gurment. Use
for specific applications should be evaluated prior to
general adoption.

IF AVITEX® DN is normally used for static control, 1t
should be added with ZONYL" 6991 in the final
rinse, IFAVITEX" DN is ndded earlier in the wush
progedure, it can be removed during further rinsing.
The zame holds e for ZONYL” 6991,

DRYING anD FINISHING

General Guidelines

Garmenis of NOMEX® can be rapidly dried and
fimshed with good appeatance using several methods.
Economic suvings are pessible if drving and finishing
are combined into one step. as with the wer-to-dry
turinel method.

No malter which method 15 chosen, every effort should
ke made o avord woodoeing hard-set and unnecessary
wrinkles during washing or extraction. For best resulis,

n-e
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garmienis should mot be bagged. However, i bagging
is necessary, the bags should not be filled 1 more
than half their capacity 1o ensure that the garments
have adequate freedom of movement. Similarly, the
wash wheal should not be overloaded. Afier the
break and suds eyeles, the water temperature should
aradnaily be reduced through several rinse eycles to
avoid introdneing “thermal shock™ wrinkles, which
can be very difficult to remove. The final operation
(sour) should be carried out ar a wemperature of 90°F
(32°C) or fower,

Garments should not be fully extracted unless they are
1 be pressed. If an extraction is nsed as a preliminary
step to other finishing methods, parments should be
cold and subjected only to very brief and fight hydraulic
or centrifugnl pressure. Exiraction will reduce softener
add-on by diminishing water carry-over; thus, n higher
soflener conceniration in the final rinse will be required
12 nchieve the desired add-on.

Tumble Dry Conditioning/Finishing

In some instances, mmble dry conditioning is the only
finishing necessary for gamments of NOMEX", Tomble
dry condifioning also can be dane prior o dry-to-dry
mnnel finishing or pressing. Adequate umbling action
1s necessary for good wrinkle removal; therefore, mmble
dryers should not be overlonded, Garments will dry
rapidly nnd satisfactorily at exhaust air iemperatures
between 140°F (60°C) and 160°F (71°C). Garment
temperanre measured in the basket should not exceed
280°F (138°C), Excessive shrinkage and color loss can
occur if higher temperatures are encountered. Tumbling
withomt hent for sm additional 10 minufes at the end of
the drying ¢ycle will cool the garments and heip aveid
dryer-induced wrinkles, To avoid set-in wrinkles,
garments shonld not remain in 4 kot umbler when it
1s not in motion, oor showld they be folded or stacked,

LIS

Wer-ro-Diry Type Tunnel Drying/Finishing

With this methad, wer garmenis rom the wash wheel
are hung on hangers, placed on a conveyor and passed
through a tunnel containing forced air supplied at
300FF (149°C) dry bulb and 190°F (88°C) wet bulb,
Garmenls subjected Lo Lthis combination of heat and
air movement dry and finish wrinkle free and ready
0 wear, Garment temperature should net excead
2B0°F (138°C). After exiting the tunnel, gnoments
shonld hang freely and should pot be compressad
against other parments until they have cooled to
below 100°F (38°C).

Drp-te-Dry Type Tunnel Drying!Finishing

After being conditioned in a tumble dryer, garments
can be hung on hangers and rapidly and continuously
comveyed through an ubbreviated finishing cabinet.
Steam, heat and forced air agitation minimize wrinkles
and allow processing in a short period of ime.

FPressing

If pressing i required, a steam-hented hot head press
15 recommended with a stcam pressure of 80 psig
(325°F [163°C]) and a steamvbake/vacoum cycle of
3/10/5 secomds. If an elecirically heated hot head is
used, a remperamire of 375°F (191°C) should be vsed
for 20 scconds as a stagting point. Garmeats should
be cxamined for glézing and dyve sublimation before
adopting these methods on 4 commercial basis.





