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ABSTRACT

This research was aimed to survey the consumers’ satisfaction of essential oil of
different aromas, develop the van seat cover fabrics with microcapsules of essential oil onto
cotton and spandex, test the physical properties of microcapsules finished fabrics, tailor the
van seat covers with the microcapsules finished fabrics, and survey the customers’
satisfaction of the van seat cover fabrics.

In this study, the subjects: 80 van taxi drivers in Thailand and 20 people were
asked to choose their favorite essential oil aroma among the five aromas. Then the van seat
cover fabrics were developed by means of microcapsules of the two most popular essential
oil aromas onto cotton and spandex, tested for their durability to washing, and tailored to
make the van seat covers. Data about the customers’ satisfaction of the developed fabrics
were statistically analyzed in terms of mean, standard deviation, and one-way ANOVA.

It was found that the most popular aromas were sports and jasmine. After 5-time
washing of the developed fabrics with the two aromas, the microcapsules before washing
were found to be more than those after washing: sports aroma (302:74) and jasmine
(273:78). Ten sets of the van seat covers from individual aromatic fabrics were the tailor
outcome. Concerning the customers’ satisfaction of the microcapsules finished fabrics —it was

found that the mean of the sport aroma was higher than that of the jasmine (4.81:3.38).

Key words: Aromatherapy, Essential oil, Microcapsule
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AATCC Test Method 20A-2005

Fiber Analysis: Quantitative

I]mlnpnd in 1957 by AATCC Commitiee
; revised 1958 1959, 1975, 19-.95

2005; raalﬁnm
1978, um 1980 editorial misnd
1980, 1962 {new tile), 1985, 2002. Re-
lated to 150 1833.

1. Purpose and Scope

1.1 This method presents mndnidual
procedures for the quantitatrve determi-
nzton of mowstoe confent, nonfibrous
content and fiber composition of textiles.

1.2 The proceduss for the determina-
ton of fber composifion inchids me-
chamical, chemical and microscopical
methods They are appliczble to blends of

the following genenic classes:
Natural Fibers Man-Made Fibers
Coon MAetahs
Hair Acryc
Hemp Modecnylic
Linen Rylon (see 17.1)
Hamie Olefin
Sik Puolyestar
Waool Rayon
Spandax

2. Uses and Limitations

2.1 The procedwre ziven for the re-
moval of nonfibrous matenials will re-
move most, but not all, of thess compo-
nents. Each treatment 5 apphicable oxnly
to certamn catesones of these substances
and no generzl scheme can be given that
15 2ll mnchesive Some of the newer fin-
1shes may present special s and
the analyst wall have to deal with these
cases as they anse. Thermosething resins
and crosshnking latices are pot coly diffi-
cult to remove but In some cases cannot
be wholly removed without destroving
the fiber. When it 1s necessary to modify
a procedure, or use 2 new one, ane should
make sure that the fibvous portion of the
specimen under test is not attacked. Fiber

clean fiber after nonfibrous materials ae
fiber amaly=is 15 camed out, or of the treat-
ments deseribed in Section 9 are meapa-
ble of removing them amy such matenals

tion 1= zpphicable to those tfexhles
whamin the different fibers making up its
composition ae segegated m separate

AATCC Technical Manual/2006

yams, or phes, mﬂte'hexh]epcm&m’r_

blz to most of the current, commercial
production  fibers wathin each genenc
class listed Enown exceptions are noted
in Table I However, there may be m-
stances m wluich a method may not be
fully adequate for a newly developed &-
ber fallng within ane of the histed penene
classes and for re-used and'or physically
or chemically modified fibers. Caution
should be exarcizad when applying these
methods to such cases.

2 4 The nucroscapical procedures for -
ber composifion are applicabls to all fbars
and ther scomacy depends to a consider-
able extent upon the ability of the anab=t
to identify the mdividual fibers present
However, owing to the tediows patme of
ﬂu.-.mchmqmﬂ:usemmﬂvhm&
to those muxtees winch cannet be sepa-
rated mechanically or chemically; ez,
mshures of haw and woeol and mncheres of
cotton, bmen hemp and'or ranse.

3. Terminology

1.1 clean-fiber content, n—the amount
of fiber after removal of nonfibrous
content.

3.2 fiber, n—in rextilez, 2 genenic term
ﬁurany'cmcd‘ﬂnmmtﬂmefmm
that form the basic elements of a textile
Bencibibity, Emenﬁ and high =tio of
lenzth to thicknes

13 moisture cmm, n—that part of
the fofal mass of a materal that is ab-
sorbed or adsorbed water, conpared to
the total mass.

34 poufibrous content, n—products
such as fiber finishes, yam lubricants,
ﬂashsmng&hmwﬂm;m
china-clay, soaps, waxes, ails and resins
which zre apphed to fber, yarn, ke ar

apparel
3.5 Addional terms used in this test

mon terms or m 4 Glossary of AATCC
Stamdard Terminolegy (located elsewhere
in this Tecenacar Mawuar).

4. Bafety Precautions

MOTE: These safety precautions are
for mformation purpeses coly. The pre-
cautrons are anallay fo the testmg proce-
dures and are not méended to be all meko-
sive. It 1= the user's responsibality to use

safe and proper techmiques in handling
matenals m fhis test method. Mamufac-

turers MUST be consulted for specific
detauls such as matenal safety data sheets
and other menufachwer’s recommenda-
tioms. All OSHA standards and rules
st also be consulted and followed.

4.1 Good laborstory practices should
be followed Wear safety glasses m all
laboratory areas.

42 Al chamvcals should be handled
with care.

4.3 Perform the scechlet extractions m
Secton 9, MNonfibrouws Material—Clean
Fiber Content, wing Fluorocarbon 113
("uc:hxsFlmTl"Jurh\ﬂmd:]mnﬁmm—

carbon (such as Genesoly 2000} and athyl
alcohol mside an adequately ventilated
laboratery hood CAUTION: Ethyl alco-
hal iz highty flammahla.

4.4 Perform Chenueal Analysis Proce
chae Mo, 1 (Tabls II, 100% acetons) in-
side 2 ventlated laboratory hood. CAL-
TION: Acetons 1= highly flammable.

4.5 Ethyl aleohol and zcetone are flam-
mable baquids and should be stored in the
laboratory only in small contziners away
from heat, apenﬂmandspﬂrl:s

46T.um ared han-
dhing hydrochlone and ("D“o} sulfiric
acids (59.5% and 70%), and formic acid
{90%) nzed in Chemical Analyzis Proce-
dure Methods Mo. 2. 3, 4, and 6 (Tahle
II), use chemical gugglﬂwﬁcehdd
impervicis gloves and an mpervicus
apron. Concentrated acds should be han-
dled cnly in an adequately venhlated lab-
aratory hood CAUTION: Always add
acid to water,

4.7 In preparmg ammonnmm hydroxide
(8:92) for use in Chemucal Analy=is Pro-
cedure Method Mo. 4 (Table IL, T0%% sul-
firrie aced), use chemical zosgles or face
J:m'l.d,:mpu‘l,mus gim‘e’andan:mpu’

48Anm1.h.’safetvslnwarahnu!d
be located nezthy and a self-contained
breathing apparatus should be meadily
avatlable for emerzency use.

4.9 Exposre to chemicals used m fhis
procedure moust be controlled at or below

levels set by governmental authornes
ez, Safety and Health
Adlmnisuzuma [OSHA] permissible

sure bt [PEL] as found m 29
CFRI‘JIO]OD[I of Jarmary 1, 198%). In
addition, the Amencan Conference of
Governmental Industrial Hygienists (AC-
GIH) Threshold Linwi Values (TLWs)
comprised of tme weighted ;n:u:igs
(TIV-TWA), shoot ternm exponue limats
(TLV-5TEL) and cetting luats (TLV-C)

T™ 20A-2005 &7
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are recommendad as a general pude for
ar contamnant exposure wihich should
be met {see 17.17).

5. Apparatus

5.1 Apalytical balace, capable of
weighing to 0.1 mg.

5.2 Orven, maintamed at 105-110°C.

5.3 Desccator, contaming anhydrous
silica gel, calcium sulfate (much as Dne-
ite) or ifs equuvalent.

5.4 Scochlet extractor, 200 ml capacity.

5.5 Constart temperature bath, adjust-
able, capable of controling tesperature
to=1°C.

5.6 Waighing bottle, 100 mL capacity,
glass, with ground glass cover (Alter-
nate: almumm wei, Can; SAme Size,
tight cover)

5.7 Erlemmeyer flack, 250 ml capacity,

ground glass stopper.

5.8 Bazker, borosilicate heat resistant
glass, 250 mL capacity.

59 Filtenng crucible, fitted glass,
coarse porosity, 30 ml.

:.}_u Sucl:lcu:l. ﬂzsk with adapter, to

'_‘l.ll Wﬂgxmg 'boﬂ]e. large encuzh to
hold filtermz auable.

512 Microscope, equpped with a
movazhle stzpe and a eross-hair coular,
200-250 magmfication.

313 Projechon microscope,

00X magmification (see 17.12).

'_'l 14 Fiber cutter: A device compnsed
of two razor blades, a threaded pm and
an assemblage that wﬂl hald the blades
nigidly m position. The device i operated
by zphmg presswe vertically dowm-
ward. Tt cuts fibers approximately 250 um
mlengﬂl[;ee 17.3).

5.15 Wedge scale: Stips of heavy pa-
per or Brstol board moprinted wath a
wedge for use at 500X magmfication (sae
174).

6. Reagents
6.1 Edhyl alechel (#5%), pure or dena-
fured.

6.2 Fluorocarbon 113 (such as Freon
TF) ar hydrechlarofluorocarbon (such as
Gremesolve 2000).

5.3 Hydrochlonie acid (HCT), 0.1

6.4 Enzvme solubilizing preparation.
6.5 Acetone (CH,COCH)), reagent
grade.

5.6 Hydrochloric acd (HCL) Clﬂ'h]
Dihste HCL sp gr 119, wath water unfil
thespec!ﬁ.cgmﬂvofﬂlemlmmzs 1.10
at 20°C.

67 Sulfmic amd (HS0) (39.35%)
Add H50,, sp z 1.84, slowly to water.
After the sohiion has cocled to 20°C, ad-
Just the density to 3 value batwean 14902
and 1.4956 g'ml.

6.8 Sulfine acad (H,S0,) (M%), Add
H.50,, 5p zr 1.84, slowdy to water. After
the slution has cocled to 20 + 1°C, ad-

58 ™ 20A-2005

capable of

just the density to a value between 1. 5989
and 1.622] g'ml (zee 17.18).

69 Sulfuric acid {H;,SOJ (1:19).
Slowly stir 1 vohone of L. 5D ET
1.34. mto 19 vohmes of water.

6.10 Sodim hypochlonte (NaDCT).
Prepare a solufion of MaOCl, 5.23%
available chlonine Sedium hypechlote
based howsehold bleach (nermmally
5.25%) has been found to be a 3

6.11 Sodnm bisulfite (NaFESO0,) (1%).
Freshly prepared.

6.12 Forme aad (HCOOH) (90%), =
grof 1202 at 20°C.

6.13 Ammenium hydrosade (MELOHD
(8:92). Mix 8 vohumes of NELOH. p =
050, wath 92 vohumes of water.

614 Herzhearg stzin Add the prea-
onsly prepared solution A to soluben B;
allow to stand cvernight; decant the clear

liquid into a dark colored glass bottle and
add a leaf of iodine.
Solution & Solution B
Zinc Chioride B0'g Pofassium
jdide 550

‘Water 25mb loding 025g

‘Wadar 125 mi
7. Sampling

7.1 It1s not pessible fo give speafic m-
for

shuchons a lsboratory test

7.1.1 The sample should be as repre-
sentative as possible of the lot of matenal
from which 1t was taken.

7.1.2 If a measopably Large lot 15 avail-
able, and if 1t is pocaible to do so, sam-

should be tzken from different,
wadely separated areas or parts of the lot.
7.1.3 In the case of fabrcs where there
15 2 definrte repefition in the pattam the
sample should include all yaans n 3 com-
plate pattern (2a 17.6).

7.1.4 Ins the case of vams, not less than

2-meter length should be takern.

Test Methods
B. Moisture Gontent

8.1 Procedure, Place not less than 1 2
of the texhle to be tested m a previously
tared weighmz botfle and mmediately
replace the cover. Weigh to the nearest
0.1 mg using the analytical balance and
record the weight Place the uncoversd
watghmg bottle confaining the specinen
m an oven mantained at 105-110°C fou
1.5 b At the end of the time penod, re-
maove the bottle from the oven, tmeds-
atelv replace the cover and put 1t In the
desiceator. When the bottle and contents
have cooled to room temperature. remone
them fiom the desiccator and reweizh
R&pearﬂ:l.eheahnzand1m'a:ghmz
cess pumd..ofSGlm.mmtllﬂ:e

weight 15 constant fowithin = 0.001 g and
record the constant weight.

8.2 Cllculations.

821 Caleulate the moishue content of
the specimen a= follows:

_4-B
M__—i_j_xlﬂﬂl
whera:
M mcishie content, percent.
—“Eléﬂofmlebaﬁmdrm-*-

B = wa:gll of sanple after drying +
T = mnmghefmghmghdﬂe.

9. Nonfibrous Material—Clean Fiber
Content

9.1 Procedre. Take a specomen of not
less than 3 g, dry it to constant weight in
an oven at 103-110°C (see 8.1}, record
the oven-dry weight to the nearest 0.1 mg
using an analytieal balance and then sub-
ject 1t to ome, or maore, of the following

treatments, as appropriate. When specific

9.1.1 Hydrochlorofluorocarbon Treat-
ment (for removal of ods, fats, wanes,
certain thexmoplastic vesins, etc.). Extract
the dried specimen wath hydrochlomfluo-
rocarthon in 2 soxchlet extractor, siphoning
over a munirmmm of st tmes Air dry,
and then dry at 105-110°C to constant
weight. For an alternative fo soxhlet ex-
tractor, see 17.19.

912 Aleohol Treatment (for removal
the dried specomen wath athy] zlechol ma
sochlet exchmctor, siphoming over a momu-
mmum of six tmes. Awr dry, and then dry at
103-110°C to constant weight For an al-
termative to soochlet extractor, see 17,19

9.1.3 Aquecus Treatment (for removal
of water soluble materials). Immersa the
dried specimen for 30 min in water at
S0°C usime a 100:1 hqud to fabne rato.
Sor occamonally or wse a mechanical
shaker Finse 3 fumes in frech portions of
water and dry at 103-110°C to comstant
el

914EuzymeTrea‘hnmt {for remonal
of starch, efc.). Immerse the died spect-
mmmaquem_-,mhmm of the enzyme
preparation following the ooamufachmer's
recommendations a3 fo concenfration
hind to fabne o and temperatre and
time of mmerson Rince thoroughly
with hot water and dry at 105-110°C to
constant weight

9.1.5 Acid Treatment (for remonal of
aming remnz). Inmmere the dried speci-
men 1 100 timas it weight of 0.1V HC1
at 80°C for 25 nun, stimng occasionally.
Rinse v with hot water and diy
at 105-110°C to constant weight

9.2 Cdlculations.

AATCC Technical Manual’2006
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Table —Chemical Methods for Analysis of Fiber Midures

*Mot suitable for &l modacegdic Shers.
*Mot switable for 2l nydon fibers
Saction 1.2 contains detais of teble usa.

Catton,
Hemp,
Mud- ¥ Linen, ;
Wool Silk Rayon |Polyester| Olefin | Nylon | acrylic | Hair Ramie Aerylic | Spandex
Acatabe 14 1E 1 14 1 103 145 1 1
5
Acryic 5] 131 15) 3 I2EE\:3] [51]
Cotion, Hemp, Linen, Hamie [N 315 13 4 (2} [‘3] [ [Tl
[}
Hair 3 z 3 26 | (&
]
‘Wodacryhc 16 | 10 | 10 1 1 112
[i] 13} B
Mylon 23 15 3 73 3 e
(5) 6 B
Oefin (B} [i5]
Polyasier {5 [ENCE NER]
2]
HAayon 34 [15]
(5
Silk 14
1 "100% ecetone: seciion 12.1
2 0% hydrochlonc acid:  ection 122
3 58.5% sulfuric acid: secion 123
4 7% subluric acid: secion 124
5 sodum hypochionit:  section 125
6 00% formic eoid: sacion 126
T dimethyliomamids: sacion 127

921 Caleulate the nonfibrous confent
of the specimen as follows:
c-D

3\-=C

w100
where:
N = nonfibrous materals, percent.
C = dry weight specimen befowe
freatment.
I = dry weight, specomen after reat-
ment.

9.2.2 Caloulate the clean fiber content

of the specomen as follows:
D
F= ok 100
where:

F = clean fiber content, percent; other
fermes as in 9.2.1

10. Mechanical Separation

10.1 Procedwe. Remove the noo-
fibrous matertals using the appropriate
treatment (see 9.1). Separate the compo-
nent yams by mechamiczl dissection:
combine those vams, or plies, having the
same fiber conpostion and determime

AATCC Technical Manual2006

the oven-dry weight of each penenic fype
present. /
102 Calenlabon Caleulate the content

of each genenc fiber as follows:
T,
X = f'x 100
where:

X = content of fber i, parcent.

W= oven-dry weight of fiber i, after
separahion.

E = weight of clean oven-dry spect-
men taken for analysis.

11. Chemical Aralysis—General

1L]1 Specimen Preparstion Before
aralyses are undettzken the laboratory
test sample should be disinfesyated, ho-
mogenizad and a porfion of the homoge-
nate taken for the chemical beatrment(z).
In the case of a fabue, ome should un-
ravel it into its indivednal yams, ot the
yams mio lengths mot greater than 3 mm
thoroughly mix the cut pieces and then
take a representative porhon for the spe-
cific determumatton. An alternate proce-
dure, switable I many cases, is to gund
the sample wsing 3 Wiley Mill homoge-

mze the ground fibers by shorymg them
In 3 water swpension i a Warng
Blender and talang the representative
partion from the dned homopenate for
the specific determunation Yams am
treated the same way but couthing the un-

Decessary steps.

11.2 Method Applicaton A tabula-
tien of aporopnate chemmucal frectments
fizr banary fiber mavhures 15 grven in Tahle
L To use this table cne enters at the left
side on the lme hshne one of the compo-
nents of the bmary mudhare and moves to
the box under the cohmon hsting the other
component and the manber therein 15 the
meduxi,mmathud_-,,llﬂtareapphczble
for that specific combmation The um-
bracksted methods are thase that dissclve
the fiber at the left side of the dizgram
while the bracketed ones dissobve the -
ber at the top of the diagam Mixtores of
mowe than fwo components may be ans-
byzed by proper application of 2 sequence
of the indinidual methods Table IT pre-
sents the relatme solubnlties of the van-
ous fibers in all the reagents and from
this, ome can select the proper methods
and thewr sequence for the amalyms of
mmithifiber mestires (sea 17.7)
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Table l—Solubilities of Fibers in Reagents Used in the Chemical Methods
Chemical Mathod

Ho. 1
100%
CH,COCH,

No. 2
20%
HCI

No. 3
58.5%
H,50,

No. 4
70%
H:30,

No. 5
NalC

No. &
0%
HCOOH

|
1
1
1
|
1
|
s
|
1
1
1
P&
|

Woal

~mnf-—n-GH-B-o

5

—— s ]

1
|
1
|
!
|
5
|
1
1
1

Fs

5
I
5
|
5
5
|
5
|
|
5
5
5
| |

£ B -

*Diapending on ypa

EEYTOSYMBOLS: 5 =50LUBLE

P5 = PARTIALLY 50LUBLE [Meshod not appécabls)
55 = SLIGHTLY SOLUBLE {Useable but carmaction factne required)

| =INSOLUBLE
Saction 11 2 contains detais of teble usa.

12. Chemical Analysis Procedures

121 Method Ne. 1. 100% Acetone:
Weigh accurately a 0.3-1.5 & portion of
the clean dry, specimen and
r\emdﬂnwe:ghlmﬂ:emt&lmg.
Transfer into a 250 mL. Erlenmeyer flask.
Add 100 tumes its weight of acetone and
agitate vigovously for 13 min keeping the
temparzhoe at 40-50°C. Decant the Lg-
wd fom the undissolved residue, add 2
fire<h portion of acetone and asitate for &
few more minutes. Repeat the decanting
and agifation process one more fime and
then filter the imdissolved residne by sue-
tion through a dned weighed fatted-
plass, filtenngz cuctble. Dy the cuerkle
and residue in air and then n an oven at
105-110°C to constant weizht. Fecord
the weight of the dred readne to the
nearest 0.1 me.

12 2 Method No. 2, 20% Hydrochlonc
aud.“m.gl:a{:cmmiyaﬂ‘lﬁgm—
tion of the clean dry, specimen
and record the weizht to the nearest 0.1
mg. Trensfer into 3 250 ml
flask Add 50-150 mL of 20% hydrochio-
nic acid {100 ml rezzent's of sample):
shake vgorously and let stand for 5 pun
at 15-25°C. Shake azain and let stand for
15 min Shake for a third fme (see 17.8)
and filter the muwtwe through a dried
weighed fiatted-zlass crucible. Wash mto
the crucible amy residue left mn the flazk
usmmg 2 litle meore M%% hydrocklone
actd. Apply suction to drain the excess li-
quor from the filter residue Wash the
residue in the crucible with about 40 mL
of 20% hydrochlone acid and then with
water unnl the filorate 15 newtral to btoms.
Dhsconnect the suchon and add to the
erucible zbowt 25 ml. of ammonnmm by-

&0 T 20A-2005

drocade (8:97) allowang the fber mesidue
to soak for 10 min before appbying suc-
tion fo drain it Wash the residue with
about 250 ml of water, allowmg it to
makmﬂ:ewatﬂ'furabudlimﬂﬁa’

mg.
123 Method No. 3, 59.5% Sulfimic
acid: Waigh aceumately a 0.5-1.5 g por-
tion of the clean dry, prepared specimen
and record the weizht to the nearest 0.1
mg. Transfer indo a 250 mL. Erlenmeyer
flask Add 50-150 mL of 59.5% sulfinc
acid (100 ml reagent’s of sample) and
shake vigorously for | oun. Tet stand for
15 min at a3 temperatme of 15-25°C.
Shake again and let stand for another 15
mm,..ha.beﬁm’aﬂn:dhm{sael?ﬁ)and
then filter the mixhwe throush 2 doed
weighed firtted-glass crucble. Wash mic
the crucible any residue left in the flack
using thres 10 ml. aliquots of 59 5% sul-
fumie actd. Apply suchon to drain the ex-
cess bauor fom the fiber msidue affer
the addihon of each abquot Wash the
residue mn the crucible wath 50 mL of sul-
fime acid (1:19), then wath water 1mtil
the filtrate i= neutral to btms. Dhscon-
nect the muction and add to the crucible
about 25 ml of ammoniun bydrosade
(8:92). allowing the fiber residue to soak
for 10 oun before applying suction to
dram it- Wash the residue with about 150
ml of wates, allowing it to sozk m the
water for about 15 nun After the final
washine, apply suchon fo remove the
rmze water and dry the crucible and fiber
residue in an oven at 105-110°C to con-
stant weight Fecord the weight of the

ﬁmmﬂnm 0.1 mg (see

12 4 Method No. 4, 70% Solfurie acid:
Weigh acowately a 0.5-1.5 g portion of
the clean dry, prepaed specimen and
record the weaght to the nearest 0.1 mg.
Transfer mto 2 250 ml Edanmeyer flack.
Add 50-150 ml of 70% sulfune acid
{100 mL reagent's of sample) and chake
vigorously for | mun Let stand for 15
mun at @ temperature of 15-25°C. Shake
agamn and let stand for another 15 pun:
shake for a third time (see 17.8) and then
filter the mivhme through a ftted-glass
aucible which has been oven-dned
cocled in a desiccator and weighed to 0.1
me. Wash mto the cruable any resadue
left m the flask using three 10 ml ah-
quots of 0% sulfimc acid. Apply suction
to drain the exeess hquer from the fiber
residue after the additon of each aliquat.
Wash the residue m the crucible with 50
ml of sulfunie amd (1:19), then with wa-
ter until the filhate 15 newtral to litnws.
Dhscomnect the suction and add to the
crurible about 25 ml . of ammontm by-
drocade (3:52); allow the fiber residue to
soak for 10 mun before apphying suction
to dram if. Wash the resadue with about
150 mL of water, allowmg it to sodk
the water for sbout 15 min. After the final
washimg, apply suction to remove excess
water and dry the auctble and fiber resi-
due m an oven at 105-110°C to constant
weight. Fecord the weight of the dry res-
due to the pearest 0.1 mz.

12.5 Method No. 5, Sediun hypochlo-
nite: Weigh acourately 2 0.5-1.5 g partion
of the clean dry, prepared specimen and
record the weight to the nearest 0.1 mg.
Transfer mto 2 250 ml Edenmeyer fla<k
Add 50-150 ml of = udunnhypochlume
reagent (100 ml reazent’s of sample).
Sty the specimen m this solution for 20
mn packing swe the tempershure 1= main-
tamed at 25 = 1°C (use constant tempera
tue bath) (see 17.10) and then ﬁltm'
through 2 dned weighed fritted-glass
aucible Wash thoroughly with sodnmm
Tasulfite (1%) followed by water and re-
mm‘eihemssvmmrb\rmﬁﬂzr
the final washing, apply suction to re-
move excess water and dry m an oven at
105-110°C to constant weight Record
the weight of the dned residue fo the
mearest .1 mg.

12 6 Method No. 6, 30% Fomuc acid:
Weigh acowately 2 00.5-1.5 g portion of
the clean dry, prepared specimen and
recard the weght to the nearest 0.1 mg.
Trensfer mto 2 250 ml Erlenmeyer flask.
Add 50-150 mL of 90% formme acad (100
ml reagent’s of sample) and shake fre-
quently over a peried of 15 mim (see

17.11). Decant the supamatant hquid mio

acid to the flask and agrtate for an addi-
tiomal 15 min Filter the comtents of the
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flask through the cructble, nnse wath two
50 mL portions of 0% formue acid and
dram with the aid of suchion Wash the
residue with 50 ml. of water and then al-
low it to soak m 25 ml of ammonnum hy-
dreeaide (8:92) for about 10 min Wash
the residue thoroughly with water wmtl
the filtrate 15 pewtral to hinws. Dran the
residue with the aid of suction and dry in
an oven at 105-110°C to constant weight.
Fecord the weight of the dried residue to
the nezrest 0.1 mz.

12.7 Method No. 7. Dimethrylforma-
mude: “ﬂghamuab&lvaﬂSngpm’—
tion of the clean dred, speci-
men and record the weight to the nearest
0.1 mg. Transfer toa 250 mL Erlenmeyer
flask  Add 50-150 ml of domethylforma-
mide reazent (100 mL reagent’= of =m-
ple). Azitate for 20 pun keepmg the tem-
perafure at 98 = 1°C. Decant the Lgmd
from the undisselved residue, add a fresh
portion of dimethylformamide and agi-
tate for a few more mmutes. Repeat the

and zgitation process one more
time and then filter the undissolved resi-

crucible and resdue m ar and then in an
oven at 105-110°C to constant weight
Facord the weight of the dried residue to
the nearest 0.1 mz.

128 Calenlanions: Caleulate the con-
tent of each genenc Sber type as deter-
mned by any one of the above applicable
chenmeal methods using one of the fol-

lowing equation=:
12.8.1 If the fiber 15 dissolved by the
test rezgent:

X = GE;H'XIDO

12.3.2 If the fiber is msoluble n the
test rezgent:

H
X:Exlﬂﬂ

whame:
X, = content of Sbe i, percent.
G =mmight of dean dry, prepared

SPECINED
H = ueight of died residue after
reatmert

13. Microscopical Analysis, General

131 The following procadire may be
used for the quanfitative analysis of fex-
tiles confammg two or more fher types
which cannot be separated readily by me-
chanical or chemical methods. The pro-
cadures rely on the abilitv of a techmoian
to 1dentify and count, by means of 2 mi-
croscope, the relative mumber of fibers of
each type n a prepared specmmen. Such 2
count will result m a puz:ent'blendbg-
neumber of fibers. In order to convert ths

AATCC Technical Manual2006

result to @ pevcent by weight, the size of
the fibers bemg counted and thelr respec-
tive densifies must be meluded in the cal-
culafion.

132 Microscope slides may be pre-
pared to sean longudinal or cyoss-see-
tion views of a fiber sample. The fibar
mmages may be viewed erther through a
mucroscope or 35 projected omto a honi-
zortal plane. While ether +iewngz
method may be uwsed for idenhfication
and counting of fibers, the projection
method is specifically used for measmms
Eﬁ%ﬂmﬂt&rmzaw&d@xa&{s&e

133 Methods which may be used to
identify fibers dmmgﬂ:eﬁba’

procadures are discussed in AATCC Test

Method 20. They include the following:
RATCC 20

Hezberg stain (oinc chlom-  Section 9901

indide)

Agid pHiorogiuinol reagent Section 9.9.2

Longruding appaamance Tables | and Il

Cmss-5ecion Bpoearants Tablee | ard i and
Appand |

It 15 recommendad that reference tests
be mzde on known fibers vather than plac-
ing total reliance on photosephc epro-
ductions and word descriptions of colors.

14, Microscopical .!ml\sis Procedures

141 Preparation of Shides

1411 Longtudmal Sections of Vege-
table Fibers (cotton, flax ramie, etc): A
swatch of fbre meamming at least 5 = 5
cm should be avalable. Count the mum-
ber of vams m both the warp and filhmz
and select from each divection at random
a mmber of vams that 15 proporhonal to
the fabric coumnt. The combined number
of warp and flling yams should total at
least 20 (see 17.12). If the sample is m
vam foom, at least 2 two-meter
].engﬂ:l.a.mi. from it cut oot less than
twenty 5-em sections 2t random Cut ap-
procamately 2.5 cm of each yam, or vam
sechion, mio lengthe of 0.5-] mm The
shorter the lengths the sasier it is to pre-
pare @ homogensous fiber suspantion
Collect the cut fibers on a paper of con-
trashins color and transfer too a 125 mlL
Erlenmeryer flask Add sufficient water so

mgmﬂna&hﬁmnfaﬁwglmpﬂ!zﬁ
fzeilifater the separation of the flbars. TUs-
inga glass-making pencil, daw two par-
allel lizes gbout | m. apart across a glass
shde With 2 wede-moouth pipette, draw
0.5-]1 ml of the well shaken suspension
and place 1t batween the two reference
hines on the shide The amount of hqnd
taken iz dependent wpon the den=ity of
the suspenmion Just sufficient IJqLu.d
should be placed on the =lide so that—af-
ter evaporstion—a thin, wmiform film of

fibers remams. After all of the moishare
has evaporated from the shde, stam the

Longitudinal Sections of Wool,

Hair and other yound Fibers: Select 3 1ep-
resentatrve swatch, or yam sections, as in
14.1.1. With a fabnic swatch, remove the
outermost vams in both drections so that
the warp and filling vams are protruding
approxmately | em Lay the sample fiat

o 3 tzble and, uzing a fiber cutter, force
the blades vertically downward mic the
the filhing finge. Femove the device wath
the top plate w, release the tensicn on the
autting blades and emove them together
by their ends between the thumb and
forefinger. Carefully separate the blades
zo that the eut fiber sections will adhers
to the edpe of one or both blades. Place a
few drops of mneral cil on a clean slide
and, with 2 dissecting neadle scrape the
fiber sections onto the oil Thoroughly
d]spmsetheﬁhm"mﬂmmlnﬁﬂ:edls—
and cover with a cover
glass.fcxymn;ampl@j align the sec-
tions side-by-side and perform the above
Dpe‘mhmstamngmﬂlﬂmuofﬂnﬁber

1413Cras;—5ecmcnsn€Fﬂxus Select
represenfative yams, oF yRIm sections,
ﬁm&e;mhmirendﬂﬁanmsh-
pla by remenang twst and drawang out §-
bars. Algn the fibers parallel to sach
other so as to form a well blended tuft.
Prepare a slide following the instuctions
of AATCC Test Method 20, Section 9.3.

14.2 Fiber Counting.

14.21 Fibers Viewed Through Micro-
scope: Place the slide prepared as m 14.1
on the moveable stage on 2 microscope
equipped with a crosshair ocular and hav-
mgz a magnificatton of 200-2503. Begn
to count near erther the wpper or lower
cormer of the field and, as the shde 15

aosshars. After each tnip across the
field move the shide 1-2 mm vertically
and identify and count the fbers as the
field 15 again traversed Repeat this pro-
cedure untl the whole slide has bean cov-
aed The spacns between sach travere
15 dependent upon the number of fher
mmsunﬂhe;hde If a fiber passes the
crosshan more than once, record each
pa_ﬁm,gl:me 17.13). In a similar manner.
count the fibers by moving the slide verti-
czlly. The combined honzontal and ver-
fical counts should total at least 1000

14.2 2 Projected Images of Fibers: Cal-
thrate the micvoprojector so that it wall
sive 2 magnificaton of 5000 in the plane
of the projected mmage. To do thus, place
a stage mucromefer (heving umits of
0.0] mm) on the stage of the mucro-
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projector with its scale toward the objec-
ﬁteznﬂpla.cealarge;haetofwhite,n:ﬂ
glare paper m the projecion plane.
Lower or raise the microscope until an
mterval of .20 mm on the stage mero-
meter wil meamwme 100 mm when
sharply focused m the center of the paper.
Place the zhde prepared a5 m 14.1 on the
stage of the mucropiojector with the cover
glass towand the oljectnve. Draw a 10-cm
diamater circle m the center of the white
paper in the projection plane All mea-
swements and counts are to be made
within this cocle Begin to count near
either the upper or lower comer of the
field and proceed exactly as described in
14.21 (see 17.14).

14.2.3 Video Imagzing of Fibers: Usmg
avideo monitor with a crosshair placed in
the center of the screen coupled to 2
video camera attached to 3 comrectly ad-
Justed transmntted hight nuctoscope sean
the shde as outimed m 14.2.1.

143 Fiber Measnurement

14.3.1 Fibers wath Noncoroular Cross-
Sechons:

14.3.1.1 Paper Tracmg Method: Pre-
pare a shide as deseribed in 1413, Place
thes shida on the stage of the mueroprojec-
tor and project the inage onto a sheet of
graph paper having ome

squares. Trace the image of the fibars on
pencil,

ously traced. If there are not sufficient §-
bers on the shide to provnde 100 of each
type, prepare another shde as descmibed
above nsing another tuft of fbers. Con-
tume to frace and to count on the pew
shde unal 100 fibers of each type have
been tallied By cownting squares, and
parts of squates, determine tha cyoss-
sectional area of each mdividual fber of
each type. Calculate the mean cross-
sectional area for each fiber fype present
by smmunz the indmadusl valnes re
corded for that type and dividing the s
by the total number of fibers of that type
measured. Final values should be m o’
14.3.1.2 Dhgital Tracing Method: Pre-
pate 3 shide as deseribed in 14.13. Place
this shide om the stape and adst undll 2
clear well formed imaze appears on the
video monitor Use of a 30X oljectmve
with C mount video camera coupling has
been found acceptzble for most fiber
types. Using comrectly eabbrated mmage
analysis software and 2 diptal 1maze cap-
tore board digmtally captume the evoss-
sechional mage. Usmgz a mouse or stylus
trace around the captred cross-sectional
images. Use the image analy=is soffware
to store the resultant cross-sectiomal ar-
eas. If theve are not suffictent fibers on
the shide to provade 100 of each fype., pre-
pare another shide a5 descnbed dbove us-
ing another tuft of fbes. Comtime to
trace and count on the new shide wmhl 100
fibers of each type have been talhad Cal-

62 T 20A-2005

culate the mean cross-sectional area auto-
matically nsing the stafistical fimetions of
the digrtal mage analy=is softwae Fmal
values should be m pum’.

1432 Fibers with Cweular Cross-
Sections: Prepare a shide as descnbed
14.1.2. Be sure to make measurements on
the same day that the slide was prepared.
Position the shide in the microprojector or
microseope so that all areas of the shde
cam be reached.

14321 Meanwement with Wedee
Scale and Micropaojector: Brng each m-
dividuzl fiber beins meanwed mto shap
focus on the wedge scale. Adjust the posi-
ticn of the scale wmbl the Sber mage is
projected on the wedge wath a fine hne
and mark on the wedge the point that cor-
responds to the width of the fiber nudway
of its lenzth. Traverse the shde and mea-
e successtve fibers of each type followr
mg a plarmed eowrse Meamure fibers only
when ther mudpoint falls withm the 10-
em circle central located in the field Ex-
chude from measurement those fibers that
eross another fiber at the pomt of mea-
smement and those that are shorter than
150 pm A moiniomen of 100 fbers of each
type presant should be meanmed. Calou-
late the mean cross-sectional area of each
fiber type. Final values should be m pm?
(zee 17.13). Conmderable vanation can
occur 1n the average diameter of har and
wool fibers. Thus, for acom=te results on

any specific sample, the fiber diameters
nmst be mezsured If, however, maxmmum

acowracy 15 not requred. the dizmeters
given in Tables I and TV may be used.
14.3.2.2 Mezsurement with Dhgital Im-
age Anzlyzs Soffware: Using a correctly
calitrated mmage analysis system measure
the diameter uf'ﬂ:le indiidual fibers in

queshon.

14.4 Calenlations. Caleulate the confent
of each fiber a5 percent by weight nsing
aquation 1 |.fl43 1 was used to detenmine
average area of fiber cross—sechion mmages,
and equation 2 if section 14.3.2 was used
to determane fher diameters (zae 17 16}

NixA=§

X = SN dxD M
3 I NoxDi xS o
LNzt nid = 5)
where:

X tgumlcfﬂbaipum.t(hy

weizht)

N, iz relatrve mmmber of fibers of type i

A, 15 averape amea of fiber tmapes of
fiber i

I¥ iz the mean of diameter squared of
fibers of fypeid

IF 4 is the mesn cross-sectonal
area of round cross—sechon fibers
of type i

5, iz specifie pravity of type § fiber

Table —Comparative Scale for Fineness of Various Textile Fibers in Micrometers {pm)

IWTD Super Fine Wools Grades
X Valug Avarage Finenass g K Valua Average Fingness p
Super Bfe 195210025 Super 150 160 =025
Super 8 190 =025 Super 160 15503
Super 100%s 1852025 Super 170 180 0.5
Bupar 110 18,0 = 0025 Super 180 14502
Super 1208 75025 Super 100 140 =05
Super 130 To=025 Super 200 135025
Super 140 1662 025 Super 2110z 130 =025
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Table W—Fineness Ranges and Fiber Diameters of Various Textile Fibers®
in Micrometers (pm)

U.5. Woaol Classification

Wool Grades Wool Top Grades Pulled Wool
Nemerical Avara Bload Numerical Average
System Diamater System* System Diamafer Grades
Bls 177181 Fine Ble 18.1-18.5 AR
Tis 19.2-205 Fing| Tle 196210 A4
Bds ME220 Fine: Bds 2.1-225 A4
(o] 22.1-234 % B2 2268240 A
&l 35249 % s 241255 A
] 250284 ] Bl 25600 A
E6a x5 ] Bs 271285 B
5y 278203 % Bds 28300 B
Bl 20.4-3049 % Els 0N B
dds 30328 % 43 18334 B
d6a R7-Ma Low s 15351 H
ddg M4-381 Commaon dds 352970 C
il 35.2-380 Braid dls 37.1-3849 G
s 33.1-402 Biraid J5s 300412 C
Hair Fibers and Silk
Mohair (1) Mizscellaneous Hair Fibers {1} ik (1)
Finanass Average Avarage
Grade Range Fiber Finzness Fiber Finaness
Al 21552554 Vicuna 130-140 Cultivated sik 10.0-130
ke 25.55-27.54 Cashmen 14.0-180 Tussah =ik 285
3= 27.55-20.54 Camel hair 17.0:230
e 0553154 Alpaca 2E0-28.0
2 31.55-33.54 Liama Mmomn
26 F3.55-35.54
o) 35, 55-3004
182 F.05-40.54
Vegeiable Fiber (1) Blass Fiber (2)
Filament Staple Fiber
Average Diameter  Theoretical Diameter Avera
Fiber Finenass Deszignation  Diametar Designation  Diam
GCotton 160-210 1] 53 E 71
Flax {linen) 160170 E T4 G a7
Juts 15.0-20.0 G a0 J A
Hemp 18.0-23.0
Kapak N300
Aezmie 25.0-30.0
Theoretical Fibar Diametar®
Rayon (3), Acetate (3). Nylon (4), and Vinyon (3) Casein Fiber (5)
Filament Viscose  Acefate and Fiber
Deniar Rayon Yinyen Hylon Grade Denier  Diameter
1 a8 103 1.1 708 3 20
2 136 145 157 £l 5 25
3 16.7 178 19.3 5l T o
4 19.3 208 223
5 e 210 Lk
[:] ] 262 7y
T 255 a3 205
a Ly | 281 35
a 28 ana 334
10 35 A28 B2
12 4 367 B85
14 1 385 17
16 e 412 a5
] 408 437 o3
a0 431 6.1 408
* Gowrre of Date”
(1) Weemer von Bergan and'W. Krauss, Tedile Fber Atias, Testle Book Publishers inc. New York WY {10401
{2) Owens-Coming 'tergias Com.
[3) Amexican Viscose G

{4 E. L du Pont de Picnis o G
[5) Arela Incorporated.

¢ Trade appiication.
1 F:5 Slaniaﬂh Federal Regater,
of Grade (ASTM Designagion: D 30021
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I(N, = 4, = 5) is ;um of the respective
W= A =5 products for each fber
type m the blend

IN = IF w4 = 5) 1s sum of the re-
spective N x IF W4 x 5 products
for each fiber type in the blend

See Table V for specific gravity vahues.

15. Report

15.1 Report the percentage fiber con-

meoved or if results are based on other
than oven-dry weaghts.

16. Precision and Bias

16.1 A chewiea] separation mterlzbora-
tory test was conducted usmg a PET/
Woal intimate blend fabnc with a nons-
nal fiber content of 55% PET/45% Woal
according to the fabne mamfachurer, with
results a5 noted m Tables VI and VII.

16.1.1 Between Laboratories

Stndwd Deviston = 06305 =
0.7940% polyester
Prcgon + 19756405 = 245 =
0.7940% = = 1 9454% polyester
1612 Between Opaators within
Lahoratones.
Standard deviation =
0.2559% polyester
Prazo + 19756405 = 245 =
0.2559% ==0.62T% polyestar
16.2 Imerpretation. The above statis-
fies apply to the PET/Wool fabnc tested
which may a best case scenzric
for the determination of fiber content by
chemical separation Additional studies
are underway in conjumction with Com-
nuttes EAI'U" Stansties Advsory, m-

Jooess =

vohing different blend levels.
Table ¥
Fiber Spacific Gravity
Bcatate 13
Beyic 116122
Gotlon 156
Hair 132
Hemp 148
Limen 150
Modagrylic 128138
Hylon 114
Ohefin 023
Patyester 123140
Hamia 151
Aayon 152
Silk 125
Spandax 1.2
1

I the case of & fber with a renge of wakes,
knowledpe of e specific iype in He genenc class:
'ﬁa]rp-enrnﬂ'esalammcfaprweipauﬁcg'&rmr
or the density of a fiber be dessrmined Ihe
prnogdﬁ.nredawi:ﬂrmm.mh!eﬂm

fon
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Table Vi—Hested Factarial Design (Polyester %)

Laboratary A B 4 1] E
Operator 1 2 3 4 B B ] L] 11
5B.0D KA 5860 5800 5735 BRI 5835 5O.BR [ 578
5808 &7 65 ERO0 ]
EB.04 57 60
Totals 17413 17282 116.60 11570 5795 e 5835 5o 5830 57.78
Tahle VI—ANDVA 17.12 Fer fancy woven fabrics, use all the
yams i one of more complete patterms ar a
Degrees of Sum of Mean ; enative fraction. if the pattern is large.
Freadom {df) Souares Square F Ratio 1rrml?.iE Linen _ﬁb;.]rs Eﬁ; l';zf pfnll'eb;m in the
Between Laboratories a 25731 06305 2161 Frinatost ephgher syt  ahe
Botween Dperators ing the preparation of the fiker suspension. If,
within Lahgmtm“ 5 03aTs 00653 0.24 hewever, some bundles do appear o the slide,
an amtempt should be made to count sach of
Residual {or error) ] 1750 027 - the indivitual fibers in the bundle.
Totals 15 45007 17.14 A regular microscope may be used

means of eshmating this property, the
method has no known bias.

17. Noles

17.1 Applicable anly to Nylen 6 and
4.6

172 A projection micrescope may be ob-
taiped from Eemneth 4 Dawsen Co., 106
Concord Ave , Belmont M4 02178; tel: 800/
362-6793; or Unimon Ismment Co. 66
Nesdham St Newton Highland M4 02161,

173 A Swiss Fiber Cutting Device is avail-
ahle from Harold Welf, Chifton NJ. An FRL
Fiber Cutter i3 available from Albany Inferna-
tional Ressarch Co., 777 West St., Mansfield
MA 02048-8114; [EL 508/339-7300. Razor
blades for the FRL Fiber Cutter are available
from American Safety Razoer Co.. Industral
Products Div, Razor Blade Lane, Veroma VA
244820879 el BO0/336-4061; fam: TO3/248-
71X,

174 Wedge Scales may be obmined Fom
E. I. Powers Presz, 201 South 5t Boston M4
02111; and Essex Ruling and Printing Co.
Lawrence M4 01840,

175 Since sodim hypechlogite solotions
lose strength on standing, it is recommended
that 'rheybest.mda:dn frequently. The fol-
lowing is a suifable method for detsrmining
the available chlorme confent of such soln-
tioms: Dikute a 10 mL aliquot of the solution tor
e tested to 250 mL with water in a volumetnic
flask. Piperte 25 mL from the volometric flask
to an Erlenmeyer flazk; add 3-5 mL of a 10%
sobution of potassinm todede (KI) and then add
2-3 ml acetic acid (CH,CO0H). M well
and fimte with 0.1N zodium thiesulfate
{MNa.5.0,) until the vellow color of the todme
is mearfy destroved. Add 5 mL of a starch indi-
cator sehrion and titrate untl the biue color
entirely disappears. Calculate the percentage
of availahle chlorine by weizht as follows:

Available Chlorine, % = 3.34/B
whera:

and Mylom

64 T 20A-2005

4 = ml of 0 1% sodium thiosulfate nsed
B = gof imL aliquot faken

17.6 Exception: when the partern is smaller
than 15 ¢ 15 cm. a sufficient number of com-
plete patterns should be ken to be squivalsnt
o mot less than 225 om®.

7.7 Whenewer there is aoy doeubt about the
effectvensss of a given method in dissolving
a specific fiker, or whenever thers is an apph-
cation of & method to 2 new rype of fiber, one
should always examine the residue in the fil-
terine crucible after weighing. This precaution
sbouid always be faken when a fiber blend
consists of (1) one predominate fiber with ons
{or more) minar componsnts; or (1) ons wery
minor fiber with one (or mors) major com-

POnERE.

17.8 If a mechanical shaking machine iz
available, the flask may be shaken on it con-
timuously for 30 min

17.9 Corton 1= not completely msaluble m
H.50, (30.3%). Furthermore, a small amoant
of rayon remams undissolved m this solvent.
In the amalysis of comonfayon blends. iter-
laboratary tests indicate that to allow for the
above bias, the composition of the specimen

should be caloulated as follows:
Comcted cotton. % = 105016
whers:
for raw cotton, ais 1.062
for bleached cotton, ais L0446
Jis the oven-iry residue

weight
leheem-dqwelgmm'demﬂher
before treatment

Comerted Rezenerated Cellulose Rayon,
= 14 — comectad cofion percent

17.80 Exmtrems care must be taken to con-
trol both tme of exposure o the reagent and
the temperanure of treament, If either is insuf-
ficient, the desired fiber or fbers, will not be
completely dissolved. If either becomes ex-
cessive, it will cause atiack of other fibers.

17.11 A mechapica! shaking machine may
be used for this purpose.

for the fiber counting and, if a suable cali-
‘rating dewice is available, it may also be used
for measuning fiber diameters.

17.15 For further information on marking
cell numbears oo 2 wedge scale, and for exam-
ples of caloulations of how to determine the
average fiber diameter using cell mumbers, see
ASTM D 2130, Method of Test for Diamater
of Weol and Other Animal Fibers by Micro-
projection

17.16 Ome is cautoned not to mix umits;
2., if some fiber diameters hawve been deter-
mined in pm, thes all diameters must be m pm.
For eaze of calculaton, the terms IF and DP
may be used i place of I w4 and D° m'4
respectively. If this is done one canoot use
Tboth cress-sectional areas and sguared diame-
ters i the same equation.

17.17 Available from Publicatons Office,
ACGH, Eemper Woods Center, 1330
Kemper Meadow D1, Cincmuoat OH 43240;
iel: 513/742-20240.

17.18 Sulfurir ackd (70%) is available from
Fisher Scientific Cio. atits various locations.

17.1% Any ewiractor capable of beating the
sample in the solvent up w 150°C while pres-
surzng up to 2000 may be used Solvent in
use must have an auto iznition of higher than
2M°C. The accelerated solvemt extmctor
(ASE) manufactured by Dionex Corp. has
been found to be an accepmble altemnative to
Soxhlet exiractor

18. References
181 ASTMD 174, Standard Test Methods
for [dentification of Fibers m Textnles.

18.2 ASTM D 629, Standard Test Methods
for Quantisvtive Analvsis of Textiles.

183 ASTM D 1776, Standard Practice for
Conditioning and Testing Textiles.

134 ASTM D 1909, Standard Table of
Commercial Moistare Begains for Textile
Fibers.

185 ASTM D 2130, Method of Test for
Diameter of Wool and Other Animal Fibers by
Microprojeciion

126 ASTM D 4920, Seandard Termimol-
ogy Relanng to Modsnre in Texdlas.

187 ASTM Methods are avaiable from
ASTM, 100 Barr Harber Dr, West Consho-
hocksn P4 19428; rel: 610/B32-0500; fax:
§10B32-9553.
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AATCC Test Method 138-2005

Cleaning: Washing of Textile Floor Coverings

Developed in 1972 hy MTBB l:nmmﬂ-
tee RAS7 (a5 shampo ﬁi]‘ﬂ
revised 1978, 1982, 1*]951 slaanmg
rocedure with fitle chanoe), 2000; edi-
rially revised 1986, 1996; editoriall
revised and reaffirmed 193?: re
firmed 2005.

1. Purpose and Scope

L1 This test method 1= a laboratory
procedure designed to somulate changes
that acewr m washing of a textile floor
covenng durmg cleanmg

1.2 This method is recommmended only
for soall specimens with dimencions not
exceadmg the capactty of commereially-
available labaratory equpment.

1.3 Thas test methed may be used on
sotled as well as unsoiled, textle floor
coverngs.

1.4 Thes wet cleaning procedure can be
used for the evaluation of:
£ u

— parmenency of fimshes and other
topical treatments to the pile of tex-
tile flom coverings befor, dunng ar
after manufactomg
— cleanalality
— dimensional stabality
L5 This procedure may also be used
for the removal of soil or exianeous mat-
ter from specimens of textile floor cover-
ngs fo prepare them for testng.

2. Principle
21 A specimen is washed by band
anfactant cleaning

3. Terminology

3.1 carpet, n—all textile floor cover-
ing= not designated as rugs.

3.2 textile floor covering, n—an arti-
cle having a use-swface composed of

coverng floors.

33 wse-surface, n—af tewrile floor
covering, the part of a texhile floor cover-

ing dwrectly exposed to foot traffic.

34 washing, n—in festing rexvile
Moor coverings, a specific wet cleaning
process imvelhving the use of detergent
and scrub brush to remove soil andlar
extenecus mafter residing m the pale

240 TM 138-2005

4. Safety Precautions

MOTE: Thesa safefy precautions are
for mformation purposes only. The pre-
cauttons are ancllary to the testng proce-
dres and are not mtended to be all meke-
sive. lthl:hewu:nmomlbuh#}mme
zafe and proper
mmnaLmﬂm‘rstnmﬁadMamﬁc
turars MUST be consulted for specific

st also be consulted and followed
4.1 Good laboratory practices sheuld
be followed Wear safety glasses m all
laboratory areas.
42 Al chemeals should be handled
care.

43 Eye protection should be used

4.4 Gloves or protective hand ceam

are reconmmended for handime detergents
and sohdions.

v the
extraction machine Limod onder pres-
sure and hugh vacmm, can canse exces-

sive splasinn,g of liquds and'or hose
“Tack back

455peu.11cam_hmﬂ.dbeusedatﬂm
mp point of the wmnger Follow the
zafety sudelines of the mamufactmer,

5. Apparatus and Materials

5.1 Cleaming Agent: Sodium lauy] sul-
fate type of smfactant (see 10.1). AATCC
Standard Detergent (see AATCC Mathod
171) cam be used. A 1.0% solubion of thi=
sfactant should have 3 pHof B0+ 05,

5.2 Serub Brosh: A brush with stiff my-
lon or polypropylene bristles (see 10"‘)

25 mm long. The width of
the brush zhould be approcimetely 50
mny the length preferably no less than
one dimen=ional lensth of the test speci-
men 200 nm.

53 Extrachon Umt A laborstory
wrnger (see 1003), padder or hydmo-
extractor

Sl Epine il Ciedaig sty
orven 1ecommended
6. Test Specimens

6.1 Textfile floor covering samples, fin-

1shed wath back coatmns, approxmately
200 = 200 mon square.

7. Procedure

7.1 Thoroughly wet out 2ach specimen
by soalang for | mun m clean, tap water
at 50 + 3°C. Extact excess water by
passing through a laboratory wrmzer or

dro-extractor.

by

7.2 Secue the specumen fo the floor by
a motable means (double-stick tape) or
use the scrub bleck (see Fig. 1) to secure
dhuring the hand scrubbing process.

7.3 For every 645 o’ of pile surface,
apply 0.30 mL of the 1.0% soluhion of so-
divm lawery] sulfate preheated to 50 = 3°C
to the face fibers. For exanple, a 200 =
200 nem specimen would require approsx-
m:a.talv"ﬂml.ufﬂ:mdeanmgsnlmm
Hand scrub the enfire surface of the pils
in specomen with the scrub brush, usng 5
full stokes m each direction & full
stroke implies motion forwaad and back-
ward m this case. Scrub 5 stokes along
ome dimension and repeat with 5 strokes
ammihﬂ@ec:mm

74 Thoroughly nnse each specimen
wrﬂ:l.deanﬁpwiﬂatﬁﬂ 3°C Femaove
excess water by squeezng through a lsb
WIInEEr or

?.‘Haneeathspecmiuﬂum‘en
{see 5.4) set at 105 = 5°C. Do not remove

76 Cool down the specimen after
drviee before fest work 1= allowed to
procesd. Conditioning at standard labora-
tory temperature and relztive bunudity is
recommended Alse, a Serub Block can
be uzed to secure the specimens dunng
Felﬁdﬂuhhngpm&.s (see 104 and
iz 1

B. Evaluation

£.1 Thiz 15 3 washing procedwe wiach
15 ot evaluated.

5.1.1 Specmmens claaned according to

this procedwre are swtable substrates for
evaluating the effect of washing on color-

9. Precigion and Bias
9.1 Precision and Bias statements are

not applicable because data are not genar-
ated by this test method.
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—..-nIEI 25 | & 203 mim

Fig. 1—3Scrub block.

AATCC Technical Manual2008

0. Notes

10.1 AATCC Smndard Deterzent 171 can
e used. Other suitable cleaning agsnts are so-
diom lauryl sulfate npe of surfactanmt Diu-
ponol WA Paste is available fom Witco
Corp., Organics Division, 520 Madison Ave,
New York NY 10022; tel: 212/755-4503. An-
other supplier of this type of surfactant is

Co., IIW Fronmge Rd., Northfield IL
G0093; tel- TOB/446-T500 or B00/743-TRIT.

10.2 Paniry Scrub Bmsh. Manufactured by
Empire Brushes Inc . Hwy. 13, Greemwille NC
27835, tel- 9197584111, Sold ar Wal-Mart
Swmres, Stock Item #76-4119. Atlanta Brush
Co., P/0. Box 2852, Atlanta G4 30301. Sup-
plier of Scrub Brush #AB-4358.

10.3 The Aflas Motorized Laboratory
Wringer and Padder Atmachment iz sudable.
This eguipment is available from SDL Atlas
LL1.C. 18134 Associnte Lape, Charlotte NC
22217, tel: 704/320-0011; fam: T04/320-0904;
e-mail infoigisdiatlascom  Alematwely a
hand-operated wnnger canbe usad

10.4 Some laboratores rely on special jigs
1 bold the 200 » 300 mm square specimen in
place during the scrubbing process. A scha-
matic of a Scrub Block designed to hald carpst
specimens during the scrubhing process is in-
chaded az Fig 1.
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