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Large industrial laundry testing
The following article is based on a talk g i v e n by John W. Birckbichler
o f Ecolab 's Textile Care Division, St. Pau~ Minnesoto~

In the indus t r ia l market , t h e meth-
ods for developing a detergent sys-
tem are many and varied. The in-
it ial step in any product develop-
ment projec t is to eva lua te the
corresponding m a r k e t s egmen t ,
keeping in mind the various fabric
and soil t y p e s , p roduc t composi-
tions, wa te r temperatures and con-
ditions, and the chemical and physi-
ca l parameters des i red o f t h e
product. There also is a wide spec-
t rum o f qual i ty levels and environ-
ments in which a detergent s y s t e m
m u s t perform. All o f these factors
m u s t be taken into consideration.

Fabric and fibers
In developing a detergency system,
it is of prime importance to deter-
mine the fabric type prevalent in
t h a t m a r k e t s egmen t . In t h e in-
dus t r i a l market , 65/35, 50/50 and
80/20 polyester/cotton fabrics are
the predominant types (1}. There
are also 100% cotton fabrics found
in shop towels, the piles of some
walk-off mats and dust items and
in indus t r ia l ga rment s . Certain
mats also contain nylon piles and
r u b b e r back ings . In addition, a n
occasional indus t r ia l laundry proc-
esses c lean-room work which is
100% polyester. These items re-
quire special systems.

One m u s t develop a detergent
s y s t e m t h a t takes into considera-
tion t h e oleophfiic nature of the poly-
e s t e r f iber as well as t h e hydro-
philic nature of the cotton compo-
n e n t in t h e b l e n d s o f fabrics
present. Fo r 100% c o t t o n fabrics,
we m u s t decide on a wide-applica-
tion p roduc t o r one t h a t is more
specific. This information is very
important to ensure t h e detergent
s y s t e m will have a positive impact
on these materials .

Soil types
It is of prime importance to deter-
mine the soil t ypes t h a t the sys-
tem will be used t o process (2). Hy-
drocarbon-based soils as well as

p a i n t s , varnishes, inks , carbona-
ceous materials , clays, g r a s s and
protein substances are preva len t
in indus t r ia l soils. All of these soils
will be ac t ed upon in different ways
b y the detergent system.

In the case o f t h e oils or oleo-
philic-type soils, a lower E.O. {eth-
y lene oxide} modera te carbon chain
surfactant is appropriate. Fo r the
hydrophilic types, a high to mod-
era te E.O. ratio su r f ac t an t , such
as 6.5-12 average E.O. ratio with
a modera te carbon chain from 9 to
19, will suffice. Clays will be re-
moved from t h e fabric surface b y
t h e surface active a g e n t , b u t m u s t
be kept in suspension by e i the r the
surfactant or bui lder system.

The predominant su r fac tan t s
o f choice for the indus t r ia l market
are nonionic. Therefore, it is im-
por t an t to develop a detergent sys-
tem t h a t will perform on all these
soil types, both hydrophobic and
hydrophilic.

Each market segmen t will have
different soil t ypes t h a t m u s t be
determined. Thus, each requires not
only a different surfactant s y s t e m
b u t also a different bui lder s y s t e m
t o perform appropriately.

Surfactant system development
Once a par t icular soil type has been
eva lua t ed , the su r fac tan t s y s t e m
m u s t be determined and t e s t e d
a g a i n s t the soil,s). Because there
are over 6,000 sur fac tan t agen t s
current ly mentioned in the litera-
ture and more be ing generated, it
is of prime importance to screen
these surfactants t o determine their
efficacy on soil t ypes of choice (3).

As s t a t e d earlier, t h e major sur-
fac tan t class in the indus t r ia l mar-
ket are the nonionics. There is also
t h e possibility o f combining sur-
fac tan t systems, a practice which
has p r o v e n to be beneficial. This
vas t ly increases t h e possibilities
and the complexity o f the system,
and allows increased soil removal
and suspension. It also multiplies

the range o f the s y s t e m relat ing
to soil removal.

Based upon the physical char-
acteristics of t h e detergent s y s t e m
Ibuilt o r unbuilt, liquid or dry}, dif-
ferent manufactur ing techniques
and bui lder systems m u s t be used
(4). Fo r example, with a dry-blend
p r o d u c t , a dedusting material o r
adsorbent may b e necessary. On
low surfactant-content systems, it
is a lmos t a lways mandatory t o use
a dedusting oil. This is normally a
severely hydro-treated grade oil
which does nothing more than keep
down t h e dust leve l o f t h e product
when the material is produced and
used by t h e end user. If a s y s t e m
is highly built with surfactant, a n
adsorbent t h a t will provide a large
surface area on which the surfac-
t a n t can adsorb will be required.

There also is t h e possibility of
u s i n g a sur fac tan t with a high so-
lidification temperature. These ma-
terials c a n be h e a t e d a n d t h e n
blended into t h e bui lder sys tem.
As the s y s t e m cools, they will so-
lidify and p roduce a free-flowing
product.

Coupled with t h e s e considera-
t i ons is the physical form o f the
final p r o d u c t . It is important to
evaluate t h e physical form of all
of t h e raw materials in any prod-
uct, particularly any dry-blend prod-
uct, because o f the possibility of
particle segregation. Hydra t ion is
a potential problem, especially with
phosphates and highly caustic ma-
terials. These can cause caking and
p roduc t reversion into undesirable
substances in the finished product.
Therefore, screening o f t h e s e raw
materials is very impor tant .

Obviously, t h e s e problems--
except for the phosphate reversion--
will not be evidenced in liquid sys-
t ems , b u t there are o t h e r problems
of t h e same magnitude. Stacking,
compact ion and " o v e r the road"
t e s t i ng are mandatory for all dry-
b lend products; it is useless t o de-
velop an exquisi te indus t r ia l prod-
uct if the components separate be-
fore the product reaches t h e end
user.

JAOCS, Vol. 66, no. 1 (January 1989)



4 0

FEATURE

If a liquid s y s t e m is desired, a
different set o f parameters m u s t
be addressed. Viscosity and stabil-
i ty of t h e s y s t e m m u s t be exam-
ined with freeze/thaw and elevated
temperature testing. Are there sepa-
ra t ion problems when t h e product
ages? Produc t degradation m u s t be
evaluated. Some products exhibit
a "cu r ing" stage, in which im-
p r o v e d de t e rgency is ach ieved
within a prescribed per iod of time.
These areas m u s t be addressed and
evaluated before any product can
b e released for sale.

The processing of t h e finished
product allows many o t h e r possi-
bilities, rang ing from a simple dry
b lend , t h r o u g h agglomera t ion ,
s p r a y drying, emulsification and ho-
mogenization. There are also spe-
cial forms such as flakes and sol-
ids.

Initial tests
T h e s e t e s t s are commonly per-
formed in a Launder-O-Meter ,
where temperatures can be con-
trolled and as many as 20 different
l iquor concentrations can be used
a t once ~5}. Multiple r u n s will b e
conducted on seve ra l soil t ypes
which can b e purchased from t e s t -
ing firms o r o t h e r organizations
{6,7) or specific soils can b e gener-
ated in t h e laboratory u n d e r con-
trol led conditions and s t a n d a r d s .
The handl ing of soils and swatches
used in these t e s t s is important in
t h a t it m u s t be done on a uniform
basis, n o t only fo r soil application
but also for ag ing parameters . If
soils and swatches are not produced
in a uniform, consistent basis, ac-
cura te results cannot be obtained
from the experiments. It is com-
mon to prepare several h u n d r e d of
these laboratory soil swatches a t
one time.
The fabric-to-liquor ratio should be
the same in all tests so t h a t baseline
da t a can be obtained. The ratio o f
9:1 is recommended fo r detergent
systems, b u t it may be necessary
to ra i se this to 14:1, d e p e n d i n g
upon t h e t e s t i ng equipment avail-
able.

Once laundered, the swatches
m u s t be handled identically, espe-
cially in r ins ing and time spent in
t h e w a s h liquor. Soaking in t h e

wash l iquor will affect the deter-
g e n c y system. Therefore, time is
very important and all steps m u s t
be judiciously planned throughout
the experiment. This init ial screen-
ing will reduce t h e possible surfac-
ran t types a n d minimize the over-
all time required for the testing.

The rinsing apparatus consists
of a n appropriate metal holder onto
which a sieve screen is placed. The
swatches are removed from t h e
Launder-O-Meter can i s t e r a n d
dumped onto t h e screen, which al-
lows the wate r t o flow away b u t
re ta ins the fabric and any accom-
panying mechanical action equip-
ment . The swatches can then be
ret r ieved a n d r insed in a nea rby
beaker .

T h e builder system
There are only a limited amount
of builders commonly used in in-
dus t r i a l applications (8). These are
metasi l icate , carbonates, zeolites,
phosphates, caustics and polymers.
O the r addi t ives used to improve
the overall performance of the sys-
tem are optical brighteners, soil sus-
penders, soluble silicates, dedusting
oils, adsorbents and dyes. Fillers
such as sod ium chloride and sod ium
sulfate also can be used.

Based upon the physical form
required and t h e cost parameters
t h a t are t o be used for these sys-
t ems , the components will vary in
their amount and type (9).

Once t h e bui lder s y s t e m has
been determined, a new series of
t e s t s will be conducted in the Lann-
der-O-Meter with the surfactant o n
the same soil types, fabric compo-
sitions and wash formulas. This set
of screening t e s t s will fu r the r de-
termine t h e bui lders y s t e m and fin-
i shed p roduc t composition. The
same test procedures outlined pre-
viously will be applicable for these
evaluations.

By this t ime, p roduc t composi-
tion possibilities will be nar rowed
to four to six choices. It is now
important to do a n economic analy-
sis of the remaining compositions
t o determine if t h e sys tems will
be efficacious for the market . This
evaluation will consist of determin-
ing t h e entire cost o f manufactur-
ing the product should it go t o mar-

ket now. All raw materials , pro-
duction and packaging costs, as
well as overhead and profits, m u s t
be evaluated. This step alone may
eliminate one o r more potential prod-
ucts, as it is not logical to develop
a s y s t e m t h a t is more expensive
t h a n t h e m a r k e t can support.

Controlled wash tests
It is logical t o produce a small b a t c h
of t h e material {200-300 pounds,
for example} and evaluate the sys-
tem u s i n g a scaled-down model of
equipment typically used in t h e par-
t icular market . These t e s t s are con-
ducted u s i n g laboratory-type soils
and test swatches and goods of ap-
propriate counts and types. These
swatches will be processed and
evaluated a t intervals of one, five,
10 and 20 cycles, according t o t h e
prescr ibed experimental d e s i g n
(10).

This type of testing, evaluat-
ing t h e performance of the product
on ac tua l soils encountered in the
market , will fu r the r eliminate sev-
eral of the potential products. A t
this stage, it is best t o evaluate
several different colors as well as
white and different s t y l e s , since
this is typ ica l o f the market .

In -house testing
A t this stage, ac tua l soiled goods
from an appropriate source are ob-
ta ined and processed u n d e r con-
trolled conditions in the laboratory
u s i n g equipment typical o f the in-
dustry. T h e s e soiled goods can be
obtained from any local industrial
laundry source and provide a scaled-
down version u n d e r laboratory con-
trol of t h e exact conditions to be
expected in the field. This step pro-
vides information t h a t can b e used
t o "f ine t u n e " the finished p roduc t
pr ior to its release into the market .
When obta in ing field samples , it
is important to maintain consis-
tency, a t l e a s t initially, and t o ob-
tain enough soiled goods t o con-
duct a complete series of tests. This
will ensure t h a t t h e resul t s are as
accurate as possible.

The s y s t e m of choice is t o ran-
domly sort t h e soiled goods into
several appropria te ly sized w a s h
loads and process them as soon as
possible, because time has a n ef-
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fect on the setting of the soils into
the fabric.

The preferred evaluation tech-
nique at this s t age is t o use a panel
and standard soil swatches. Gar-
m e n t s are selected randomly and
cut in half. One-half of the garment
is w a s h e d with the experimental
material, and the o t h e r is held as
a control. At the end of the proc-
e s s i n g period, all i t e m s are sewn
•back together and reviewed by a
panel of 18 t o 20 individuals. It is
best if none of those t a k i n g part
are a w a r e of the testing. These tests
are also best conducted in a solo
situation t o reduce bias.

P a n e l results are then tabu-
l a t e d and evaluated. Test results
are coupled with reflectance and
tensile s t r e n g t h evaluations con-
ducted in the laboratory on the test
swatches.

F i e l d test
The final test series is conducted
in an a c t u a l account. These tests
will require careful observations by
the technician assigned t o the pro-
ject in order t o obtain accurate re-
sults. It is important that appro-
priate samples are obtained and
tests conducted. This is the most
difficult p h a s e of all of the testing,
but also the most important, be-
c a u s e it will finally determine if
the product can gain m a r k e t posi-
tion. In this stage, the test will be
evaluated not only by the develop-
ment team but also by the end-use
customer of the product and his
or her customer.

The time required for this s t age
will depend upon the product; it
normally t a k e s 30-90 days. Minor
modifications can now be made t o
the "finished" product. If all goes
well, this test account will be the
first of many t o use this newly de-
veloped product.
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Edible Fats
and Oils

The Color of Quality
Fxtible Fats and Oils c o l o r quality, assured according t o
AOCS methodology (Ce13b-45) for:

• fats
• fatty,acids
• fruit oils
• greflses
• m a r i n e oils

MANUAL (AOCS)
Red-Yellow Values
AUTOMATIC (I£)VIBOND®/AOCS)
Red-Yellow Values
Chlorophyll A-B
Beta Carotene

L O V I B O N D®
Providing AOCS Industry Standards for
over 60 years.

• mine ra loils
• nut oils
• seed oils
• tallows
• vegetable oils

}'or fltrther intbrmation and tile name
of )'our local distributor contact:

The Tintometer Company
Testing the Oils of the World L o v i b o n ~ i

309A McLaws Circle Williamsburg, Virginia 23185
Telephone 804-220-2900 TWX: 7108822260 Lovibond® WMBG

FAX: 804-229-0472
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