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The Launder-O-Meter
The following, based on a talk presented by J.L. Berna, was prepared
by J.L. Berna, A . Moreno and L. Cohen o f PETRESA, Madrid, Spain.

The American Association of Tex-
tile Chemists a n d Coloris ts
(AATCC) was founded in 1921 with
the purpose of promot ing knowl-
edge of the application of dyes and
chemicals in the textile industry.
Tha t group's i n t e r e s t in t e s t i ng the
fastness o f dyed textile material
to wash ing and laundering led t o
the development of t h e Launder-O-
Meter, a standard machine for con-
ducting laboratory washing tests.
The association and the At las Elec-
tric Devices Co. drew up an agree-
ment giv ing Atlas exclusive r ights
to manufacture and sell this wash-
ing machine.

The Launder-O-Meter consists
of a moun ted reservoir with a 15-
gal lon capacity. Ins ide the t a n k is
a ro to r which has the capacity t o
hold 20 m e t a l con ta ine r s . Five
types o f stainless-steel specimen con-
ta iners - three of which are nor-
really used only in the high-tem-
perature model--are available for
use in the rotor . The ro to r is dr iven
a t a uniform rate of 42 rpm. This
machine is operated by a control
p a n e l which is usually placed over
t h e preheating loadingtab le . M e t a l
balls are put in the containers when
in use to produce a desired abra -
sive action. Thus, t h e machine per-
mits the t e s t i ng of 20 samples un-
d e r controlled temperature and me-
chan ica l ag i ta t ion . Launder-O-
M e t e r procedures are described in
t h e Technical M a n u a l o f t h e
AATCC.

Wash techniques
Test pieces of soiled fabric 10 X
10 centimeters in size are cut from
the roll of test fabric and marked
for identification. Five quar ter -
inch stainless steel balls, 250 ml
of test solution a t 30°C, and three
swatches {two jars for test solu-
tion) are placed in each pin t Laun-
der-O-Meter jar. The closed jars are
t e s t e d for leaks, transferred t o t h e
loading table for 10 minutes to at-
tain tempera ture , and then loaded

into the machine. The jars are ro-
t a t ed for 20 minutes a t 42 rpm.

A f t e r t h e w a s h per iod , t h e
washed swatches are dropped into
a pail o f t a p wate r and rinsed. They
are then laid out on an aluminum
sheet and dried in an air circulat-
ing oven a t 6 5 ° C . Finally, t h e
swatches are ironed and t h e reflec-
tance readingmade .

It is a normal procedure to read
the reflectance of t h e soiled fabrics
before wash ing and then giv ing the
detergency performance resul t s by
A R {reflectance increase} values.

Materials u s e d
Soiled fabrics for detergency t e s t -
ing are very difficult to standard-
ize because o f the possibility of com-
bin ing different soils, as well as

the large var ie ty of available tex-
tile supports. EMPA {Swiss Fed-
eral Laboratories for Materials Test-
ing and Research, St. Gallen, Swit-
zerland) fabrics were used in our
experiments because they are com-
monly used in Europe and there~
fore there is a considerable set o f
da t a available on t e s t s performed
by o t h e r laboratories.

Two EMPA fabrics have been
used: EMPA-101 {100% cotton} and
EMPA-104 {65% cotton, 35% poly-
ester). The soiling of t h e s e fabrics
is done with carbon black and olive
oil.

Surfactants t e s t ed
Three su r fac tan t sys tems have
been considered for the detergency
te s t i ng evaluation. They are:

• L.A.S. (Na sa l t ) solution o f
20% act ive ingredient concentra-
tion. The s ta r t ing l inear alkylben-

TABLE 1

Detergency Performance IAReflectance} a

Fabric

Use level

0.6 wt% 1.5 wt%
Water hardness (ppmCaCO3)

150 300 150 300
Launder-O-Meter

Terg-O-Tometer

EMPA-101 7 1.5 10 12.6
EMPA-104 15.7 4.5 19.5 22.5

EMPA-101 28.5 21.5 31.2 32.0
EMPA-104 39.0 27.5 41.5 42.5

aLAS-Na 20%.

TABLE2

Detergency Performance (A Reflectance) a

Fabric

Use level (0.6 wt%)
Water hardness (ppm CaCO3)

150 300
Launder-O-Meter

Terg-O-Tometer

EMPA-101 14.5 11.8
EMPA-104 27.8 19.5

EMPA-101 40.0 38.3
EMPA-104 48.7 45.2

aCommercial H.D.P. (Las, 5%; N.I., 5%; soap, 2%; STPP, 15%).
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zene was a commercial one repre-
senting the most widely used grade
in Wes te rn Europe {molecular
weight: 242}. This solution was used
a t two use levels--6 gr/lt and 15
g r i t .

• Heavy-duty powder (H.D.P.).
The m i x e d active ingredient sys-
tem used was 5 weight pe rcen t
LAS, 5 weight pe rcen t N . I . , 2
weight percent soap and 15 weight
pe rcen t STPP. To avoid interfer-
ence and t o have a detergency re-
sult due exclusively t o the surfac-
t a n t system, no o t h e r ingredients
were considered.

• Unbuilt h e a v y - d u t y liquid
{H.D.L.). The composition used was
15 weight percent LAS, 20 weight
percent N.I. and 10 weight pe rcen t
soap.

Results and discuss ion
We also have included the deter-
gency results obtained u s i n g n o t
only the Launder-O-Meter b u t also
t h e Terg-O-Tometer. Both pieces
of equipment are used for deter -
gency te s t i ng worldwide, and we
feel it is more interesting to com-
pare t h e da t a on a s tandard devia-
tion basis than simply to give a

TABLE 3

Detergency Performance (h Ref lectance}a

F a b r i c

U s e level

0.6 w t % 1.5 w t %

Water h a r d n e s s {ppm CaCO3)

150 300 150 300

Launder-O-Meter

Terg-O-Tometer

EMPA-101 3.4 3.5 8.1 4.9
EMPA-104 7.9 8.7 16.3 8.0

EMPA-101 19.9 19.3 31.3 22.9
EMPA-104 28.5 29.5 42.5 32.0

a U n b u i l t H.D.L. (LAS, 15%; N.I., 20%; soap, 10%).

reflectance va lue on a single piece
o f equipment.

Tables 1-3 depict the h R val-
ues obtained. The main conclusions
a r e :

• The primary detergency per-
formance in the Terg-O-Tometer is
significantly h ighe r t h a n in t h e
Launder-O-Meter.

• The relat ive s tandard devia-
tion of the reflectance readings for
the Launder-O-Meter is t e n times
t h e one f o u n d fo r t h e Terg-O-
Tometer.

This can be summarized briefly
as follows:

Relat ive Standard Devia t ion
Standard Deviation × 100

Average of 6 readings

Terg-O-Tometer -- 2%
Launder-O-Meter -- 20%

We m u s t po in t out, however, t h a t
this conclusion is valid only with
the conditions used for the tests
performed.

Radiotracer detergency method
The following is based on a talk
Development Co., Houston, Texas.

The use of radioisotopes in deter-
g e n c y s tud ies goes b a c k many
years. Shell Development has used
radiolabeled softs and surfactants
to s t u d y the various processes in-
volved in detergency since t h e mid-
1960s. The radio t racer detergency
method makes use of mildly radio-
labeled soils for quan t i t a t ive de-
terminat ion of soil removal, among
o t h e r properties, b y simple s t a n -
dard radiochemical techniques (1).
The method has been well devel-
oped to include a wide var ie ty of
available soils and provide enough
flexibility to mimic na tu ra l soils
and contemporary wash ing condi-
tions. In general, t h e method in-
volves soiling fabric swatches with

g i v e n b y Nelson E. Prieto o f Shell

the labeled soft{s), washing the fab-
ric and determining soil removal
by counting techniques.

Soft preparation and application
Many suitable labels are available
for detergency studies. However,
several conditions need to b e con-
s idered when selecting t h e label.
The choice is usually limited to the
chemical elements p r e s e n t in the
material of interest. The main de-
termining factors t h a t will affect
your decision when selecting a n iso-
tope are ease of detection and la-
beling, pur i ty ,commercial availabil-
ity, half-life, and safety/regulatory
considerations. These are discussed
in detai l by S h e b s {1).

Severa l radioisotopes can be
used as labels, depending on the
type of soil to be prepared, making
the method very flexible, versatile
and selective. Polar softs, such as
fa t ty acids and alcohols, are labeled
with Carbon-14, whereas nonpolar
oily softs, such as mineral oft and
triglycerides, use tri t ium as the la-
bel (2). Fabrics are soiled with these
materials by applying a n aliquot
of a to luene carr ier solution and
allowing them to air-dry.

A particulate soil is also avail-
able. It is prepared b y mixing a
purif ied kaolinite clay with a clay
fraction which has been activated
by neutron bombardment {3). Fab-
ric is p a d d e d with clay by agitat-
ing it in a n aqueous suspension.
This procedure avoids the difficult
t a s k of fixing the radiotracer into
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