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Theory Soil

“Rolling-up” theory Fatty soil

Solubilization Fatty soil

Thermodynamic theory Greasy or particulate soil or a mixture of the two
(spontaneous separation, Lanza process)

Electric and thermodynamic theories Particulate soil

Mesophase formation Polar fatty soil

Saponification Fatty acids in soil

Break-up by retention of surfactants Solid, nonpolar fatty soil
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Name Abbreviation Definition

Total hardness TH Calcium and magnesium salts

Temporary hardness TAC Calcium and magnesium bicarbonates and
carbonates

Permanent hardness TH-TAC Neutral calcium and magnesium salts
(or the overall content of calcium and
magnesium sutfates and chlorides)

Alkalinity to phenolphthalein TA Alkalis alone

Alkalinity to Methyl Orange TAC Alkalis and carbonates, or carbonates

and bicarbonates, or bicarbonates alone
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Textile type

Characteristics

Recommended treatment

Natural vegetable fibers,
e.g., cotton, linen
Natural animal fibers,
e.g., wool, silk

Synthetic fibers,
e.g., nylon

Mixed fibers

Resistant

More fragile. Lose 40% of
their resistance when wet.

Strong. Neither water nor soil
can penetrate deeply, except
for certain fats.

Worn mare and more taday,
these modern textiles blend the

Can take high temperatures, rough
handling, and bleach (for whites only).
Require careful treatment.

Should be washed and rinsed at
20-30°C maximum.

Do not like high temperatures.

Can be difficult to wash.

Wash temperature to be chosen on
the basis of the most fragile fiber.

(synthetic and natural)
comfort of natural fibers with
the advantages of synthetics.
Derived from natural vegetabe
fibers.

Artificial fibers
e.g., viscose, acetate

More fragile than natural fibers;
bleaching is discouraged.
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Enzyme pH Temperature (°C)
Proteases
Alcalase® 7-9.5 10-65
Savinase® 9-10.5 10-65
Everlase®? 9-10.5 10-65
Esperase® 10-11.5 40-75
Amylase
Termamy!® 8-11.5 10-90
Ban® 7-9.5 10-40
Lipase
Lipolase® 7-11 5-45
Cellulase
Celluzyme® 7-9.5 20-70
Carezyme® 7-10.5 20-55

“Everlase® is an enzyme similar to Savinase®, but more stable in powders containing bleaching agents.
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Ingredient (%)

Anionics: ABS or LAS 15=30

Nonionics 0-3

STPP 3-20

Na silicate 5-10

Na carbonate 5-10

Na sulfate 20-50

Ca carbonate 0-15

Bentonite clay/calcite 0-15

Enzymes, FWAs, SCMC, perfume +

Water Balance

ile 00l Jge 8 5l Jle (V=Y Jgoor
Phosphate formula Zero-phosphate formula

Ingredient (%) (%)
Anionics 10-20 10-20
Nonionics 0-5 0-5
Soap 0-1.5 0-2
STPP 15-30 —_
Zeolites? —_ 15-35
Na silicate 5-15 2-5
Na carbonate 5-15 5-20
Na sulfate 5-15 5-30
Na perborate (mono- or tetrahydrate) 0-15 0-15
TAED or SNOBS 0-4 04
Polymers 0-2 0-5
Enzymes, FWAs + +
Perfume + +
Water Balance Balance
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Premium Cheap

Ingredient (%) (%)
LAS 5-10 5-7
PAS 0-5 0-2
Nonionics (AE 5-9 EO) 3-7 2-5
Soap 0-3 0-2
STPP 20-25 15-25
Na silicate 4-8 4-8
Na carbonate 5-10 5-10
Na sulfate 15-25 15-35
SCMC + +
Polymer 0-2 —
Complexant (phosphonate) ~/+
Enzymes

Protease + +

Amylase -+

Lipase -+ —

Cellulase I+ —
Antifoam -+ -I+
Perborate (4H,0) 15-25 10-20
TAED 2=5 0-2
FWAs ++ +
Perfume ++ +
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Ingredient (%)

LAS 6-14

Soap 0-4

Nonionics (C;3-Cy5 7 EQ) 3-6

STPP 25-30

Na sulfate 35-40

Acrylic/maleic copolymer 0-2

Na silicate 4-8

SCMC 0-0.05

PVP 0-0.5

Enzymes
Protease + Depending on
Amylase —/+ formulation
Lipase —l+ cost
Cellulase +

Citric acid/bicarbonate I+

Antifoam ~f+

Perfume +

Water Balance

iyl Gaiads Gl pampe o9 slp Slawd g0y HaewY 90,8 (O-Y Jgu

Ingredient (%)
Na ABS 8-20
Soap 0-3
Nonionics (C,4~C,5 7 EQ) 4-8
Zeolite 25-40
Na carbonate 7-15
Na silicate 0.5-3
Na sulfate 10-30
PVP 0-0.5
SCMC 0-0.5
Acrylic/maleic copolymer 4-5
Citric acid/Na bicarbonate i+
Enzymes
Protease +
Amylase —/+
Lipase =+
Cellulase +
Antifoam I+
Perfume ¥
Water Balance
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Ingredient {%)
LAS 10-15
Nonionics (C,;-C,s 7 EO) 5-15
Soap 0-3
Zeolite 30-40
Copolymer 46
Na citrate 15-20
Na carbonate 4-15
Na silicate 1-3
Na sulfate 1-5
SCMC 0.5-1
EDTMP 0-2.5
PVP 1-2
Enzymes
Protease +
Amylase +
Lipase +
Cellulase +
Antifoam +
Perfume +
Water Balance
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Characteristics ~ Raw materials Advantages Disadvantages
Hard Contain a lot Soap Good performance  Performance and
s0aps of water Some additives Softness foam level
(silicate, clay Low price dependent on
to reduce cost) water hardness
Syndets Surfactants Better performance  More costly than
in bar Builders Less sensitive to hard soap
Additives and water hardness
secondary ingredients

to reduce cost
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A B

Ingredient (%) (%)
Triethanolamine LAS 15 30
Ethoxylated fatty alcohol (7 EO) 30 15
Stearic acid 15 15
Citric acid 0.2 0.2
Diethylenetriamine pentamethylene phosphonic acid 0.3 0.3
Protease 0.05 0.05
FWA 0.25 0.25
Silicone emulsion (e.g., DB 100, Dow Corning) 0.2 0.2
Ethanol 10 10
1,2-Propanediol 5 5
Triethanolamine to adjust the pH to 7
Water Balance Balance
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Ingredient (%)
Alkylbenzenesulfonate 6

Soap 2.4
Monionics 3.5
Toluenesulfonate 1

SCMC 0.1
Sodium tripolyphosphate 25

FWAs 0.1
Enzymes (protease) 9 GU/mg
Pentaborate 2

Glycerol 5

Perfume 0.5

Water Balance
Density 1.3-1.4 kg/L
Viscosity 250-400 mPa -5 (21 5™)
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A B
Ingredient (%) (%)
Nonionics 27.5 30.0
Glyceryl triacetate 12.5 13.0
Acid LAS 4.0 4.0
Soap 2.0 —
Silica (aerosol) 0.3 03
Na carbonate 27.5 18.0
Na bicarbonate - 12.4
Na disilicate 3.5 —
Perborate monohydrate 11.0 10.5
TAED 4.0 3.0
Copolymers (CPS5 type) 4.0 4.0
Minor ingredients Balance Balance
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A B C D
Ingredient (%) (%) (%) (%)
DSDMAC 2-3.5 34 4-6 4-6.5
Imidazoline 4-5.5 0.5-30 — —
Diethanolamide — — 0.5-1 —
Stearic acid — 0.3-0.8 — 1-2
Silicone 0.1-0.3 0.1-0.3 0.02-0.05 —
Glycerol ester — 0.5-1.5 — —
Polyethylene glycol 1-2 — — —
Perfume, color, water Balance Balance Balance Balance
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Glass Ordinary glass or crystal
Glass can be painted or unpainted
Porcelain Painted under, on, or in the enamel, or hand-painted
Earthenware/ceramics Generally painted under the enamel
Silver Solid silver (7-8% copper), or silver plate
Stainless steel Knives, forks, spoons
Aluminum
Copper
Plastics Polycarbonate, polypropylene
Wood
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1 2 3
Ingredient (%) (%) (%)
LAS 14.11 15.11 13
LES (Na) 3.1 — 3
LES (ammonium) — 7.1 —
AOS — — 3
Diethanolamide 2.1 - - 1
EDTA 0.1 0.1 —
Na xylenesulfonate 3.1 —_ —_
Urea — 2.1 3
Ethanol — — 1
Preservative 0.05 0.5 +
Water, perfume, colorant Balance Balance Balance
bgie golatdl gl gw¥ge 8 5l Jlo 99 V-7 Jgur
Ingredient (%) (%)
LAS 20 25
LES {Na) 10 8
Ethanol 6 6
Urea 2 3
EDTA 0.05 —
Water, perfume, colorant Balance Balance
el slo Hgea¥ge 3 5l (Jbo ¥-F Jgo
Ingredient (%)
SAS 13
LES (Na) 7
MNonionics 2
Urea 3.5
Ethanol 2
EDTA 03
Water, perfume, colorant Balance
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Europe United
{Corrosive category) States
Ingredient (%) (%)
STPP 15-35 25-35
Na disilicate — 7-9
Na metasilicate 20-60 —_
Na carbonate 0-30 25-35
Chlorine source 0.5-2.0 1-2
Surfactant 0-3 2-4
Sland (9o (Jgeme 109 Hgrm¥ge 3 (B-F Jgor
Europe
{Irritant category)
Ingredient (%)
Na citrate 15-35
Copolymer 2.54
MNa disilicate 8-15
Perborate monohydrate 4.5-10
TAED 1.5=3.5
Na sulfate 2040
Na carbonate 10-30
Nonionics 0.5-1.5
Enzymes +
Benzotriazole +
Perfume +
g_;l_e,..s Ls oo).«il.é )09.5. uj.u.»YgAJB (9—9 de&
Ingredient (%)
STPP 30-60
Na disilicate 15-35
Nonionics 0.5-1.5
Polyacrylate 0-5
Na perborate 6-15
Na carbonate 0-5
TAED 0.5-4
Protease +
Amylase +
Lipase +/-
Perfume +
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Ingredient (%) (%)
Anhydrous STPP 35 33.6
Anhydrous metasilicate 33.7 28.8
Metasilicate - 9H,0 26.3 33.6
Trichloroisocyanuric acid 1 1
Anhydrous Na acetate 3 3

Calcium diphosphate - 2H,0

1 1

J5 9 Olule euw¥se,d (A-F Jgo

Formula AP Formula B®

Ingredient (%) (%)
Anhydrous STPP 13 —
STPP - 6H20 — 28

Na silicate 5 23

Na metasilicate pentahydrate — 15
Zeolite A — 5

Na carbonate 5 —
Soda (50%) 1 —
Na hypochlorite 1 1
Surfactants {Dowfax 3B2) 0.8 —_
Antifoam (Knapsack Lp Kn) 0.16 —
Clay (Attagel 50) 33 —
Clay (Laponite RD, Hectorite, Laporte) — 0.8
Colorant, water Balance Balance

G Jyame gY 90,8 (-F Joux

Ingredient (%)
Nonionic (Plurafac or Pluronic) 10-25
Na toluenesulfonate or Na xylenesulfonate 0-8
Citric acid 8-15
Isopropanol or ethanol 5-10
Water Balance
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Needs Means

Better performance More surfactants
More solvents
Brilliant cleanliness (no streaks), without rinsing  Reduced quantity of electrolytes

Safer products Neutral pH
for surfaces
for skin
More ecological Biodegradable surfactants
Carbonate/citrate to replace sodium
tripolyphosphate

Less packaging/more recycled products/refills
Variants of color and perfumes as indicators
of cleanliness
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Hardness Raw material

Tale (Mg and Al silicate)

Gypsum (Ca sulfate)

Calcite (marble powder, Ca carbonate)
Fluorite

Apatite (Ca metasilicate)

Feldspar (K and Na silicate)

Quartz (sand, melted silicate)

Topaz

Corundum (alumina)

10 Diamond
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Formula A Formula B

Ingredient (%) (%)
Na LAS 2.5 2.5
2,5-Dimethyl-2,5 hexanediol — 1.5-3
Na carbonate 5-12 1015
K carbonate 0-12 —
MNa acetate — 2-5
Ca oxide 0-0.6 —_
Ca hydroxide 0.2-1 0.5-1.5
Na DCC/K DCC 0-1.5 0.8-1.5
TCCA 0-1 _—
Na sulfate — 1-2.5
Abrasive, perfume Balance Balance
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Ingredient (%)
Liquid base
Na lauryl sulfate 1.8
Na stearate 1.5
Lauryldimethylamine oxide 0.6
Na sulfate 0.3
Na chloride 1.0
Na hypochlorite (aqueous solution) 6.0
Solid to be added to the liquid base
Feldspar (quartz) 50
Water Balance
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Formula A Formula B
Ingredient (%) (%)
Na bisulfate 60-85 40-60
Ma chloride 0-5 —
Na lauryl sulfate 0-1 0-2
Na sulfate 5-12 20-30
Na bicarbonate 8-15 5-12
Sulfamic acid — 10-20

Ml P (o @Lo o;\....S,w u}wyjﬂ; -y J5A>

Ingredient (%) (%) {%) (%) {%)
Hydrochloric acid 10-20 20-30 — 25-35 —
Citric acid — 1-4 — — —
Phosphoric acid — — — — 10-15
Glycol ether (solvent) — — 3-8 — —
Sulfamic acid —_ — 10-20 —_ —_
Ammonium chloride 0.5-1.5 0.5-1.5 -_— —_ —_
Na silicate — — - 5-15 —
Nonionics 15-22 1-3 5-15 1-3 10-15
Perfume + + + + +
Colorants + + + + +
Water Balance Balance Balance Balance Balance
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Ingredient (%) (%)

Na paraffinsulfonate 70-85 —
Hypochlorite (Ca/lithium) — 60-70
Chlorides 1.5-5 20-35
Sulfate — 5-15
Colorant + +
Perfume + +
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Ingredient (%)

Tallow alcohol-18EQ 0.05-1.5
Isopropanol 5-15
Ammonia to adjust the pH to ~10
Deionized water Balance
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Non-superfatted soap Superfatted soap
(%) (%)
Nominal composition of fats 80-20 65-35
(palm/palm kernel} (tallow/coconut)
Na soap 83-88 80-85
Free fatty acids — 4-6
Preservatives
Na EDTA 0.015-0.030 0.015-0.030
EHDP? 0.010-0.025 0.010-0.025
Orthophosphoric acid 0.1-0.2 0.1-0.2
Colorants + +
Opacifiers (titanium oxide) 0.1-0.7 0.1-0.7
Brighteners + +
Perfume + +
Water, salts Balance Balance
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Ingredient (%)

Na soap 65-78 80 tallow:20 coconut in the charge
Polyethylene glycol 8-15

Glycerol 2-10

Free fatty acids 2-5

Preservatives +

Colorants +

Perfume +

Water, salts? Balance
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Ingredient

Function

Na cocoyl isethionate

Na linear alkylbenzenesulfonate
Anhydrous soap

Na isethionate

Na stearate

Stearic acid

Titanium oxide

Mineral oil

Active (foam and cleaning)

Speed and volume of foam

Gives a creamy feel to the foam/plasticizer
Hardener

Hardener

Plasticizer, softness

Opacifier, whiteness

For marketing, e.g., “bath oil”

plos by S § bgd s Jj ples &Y guamo Y- A

L ol il e 3 oo eolaiwl "o S 5l iaw o Jlo oiiess wox slex 4 SV guame (40,5 ddla

D9 (Blo)S 295w mrow b ool jen Slansd Ly (55 o)

Brao Sl baius g0 (pl Wyls 092 plex slo &S g g0 lo § OYgacm ol> b g0

oS wasl ails oz Jyame pulest a5 aind oo ez Wl Al G gl e palete oo 5l EALS

o¢

e b sl oaipl (90 b ples Sl ey ey



q Jud

g0 WMo V-4

23,5 (o0 65 0l 015l udlie g 50 (pgan 3 (T OIS (S oV game oy )

SWS )l S a5 i, 4 Jaie (ol jo oliS liome ) o ls e 90 g0 g co 00pel 9o S99l
wchJ&u;JQJIWQYm)HS‘M—Y ‘w‘@g}

19) o0 ) Tt d ale e an Bpb 5l ge U e

Al o Job Jlo ¥ osgas o aS ) -)

ol Jb e loy ol (o yo JsSdgd aS aiS so Jobo athn Y ogas o aS (Jla! -Y

ey ulpd Sl sall Lo waems )18 (cw)n 3)90 JolS jsb ar ]y iy 650 So Lo S

ly 9, &Y Mals odds G (sla Aty 0098 .l o9 Ll il jo plaln il o ge (S0 )
Wl Pl S Gt g Sl ool o 08 ol b jo ge iy 5l e Sle mn Y aies oo i
Db it lpsle 59 b olond dlge (opme j3 (85 B Az p3 fpzmen 5. YL T SGOBL" LYs
(ol 428, JoSTgS ded 0,10 929 idu Wiz ge LU 0 Y o)l 13 5 ee 0 ST ,05 ST sl eulls
Dl (o0 WS () a9 0l I3 Byme j0 Bl ek ay (5565

g0 S V-4

e ol glizl ] Olitie g aST 05h o obml il ol 1 g ey prie ge AGS
&;&L@A&:wysmg)w bw‘wbwy@bmy)\@ﬁwébkjjlwébaﬂo)w
WDgd KA (e 0y90) cvsline BB sl a5 ST .wed (Sgy) Syl slo aSS L g 58 5 saxse
Sgd oo rmb it o] @ d ity

g0l ¥-9

00



Gl 55,5 aile 5 2 Bis ia cenl 30 i gmald S ol IS~ o] i g eaime LS olge
basl al 5,500 ohg olyr Wb geld o Lol ol con Y 00 y0 la Jobos S0 (59 5l 5 (0
ral gy S ) SlL 5o

D9 o ey S5 g s O o (g (o, 4 -)

a5 S8 y0m (650550 L) (s, ALl il e (Sf lo e pled 13) WS el (9> 4 Y
WS oo Wl JS (535 e Jos 5 990 (o0 gedgal (295

S b 4y a8 bl b g o095 ailis sl Glol o ey Sllasil 550 T

b oled &j0 50 9 098 ploxil (o)) 4 piinds Ll (ouisS” Bran L) WS A5 jodg 4 g Sy @y Y
25 (sl Al [l 12 4) Sy Sl i

S Joe (295 4 L (SL (s pH e -0

Aol ity pdds gyl -F

Al 0uilS SO Caws 4 =Y

ilS e Cangy 00iiS (S, -A

(2o A jgfuns b 5 (Boo (55 il Slae jalb )0 -9

it 5l canslie Cea (4 ) -

s > Jolge P-4

S b el sl Sy ool 45 w)ls Cawd 55 90 59,y 2 6B 7 2 Sl b LSS0 I pan
s T 28,5 058 g 0aiiSi |y ()] g s 90 59; 2 iz 4 Jile b S cnl r ogdle e
A gy )0 SIS el b ablie gl ceud o0 )8 Cou 0590 1) j0 Lo aS (ol olge 0S
gl S i o LSl 1o 095 @l ¢ IS s iz o8 5 10] Sliin 5 g Y
(355 oo )3, cou gl SauS OGS ples sl AY 5 o

(med Sol> &S (f g0 055 03,5 9 £ 055 090 ooliiul b pekaw )0 Wlg (e S G — i)
Jos oains cl lsie 4 5 (ea59lS) clablne sl 09 o ool 35 ki b ey g (JgdS
LS

Ol yonlysS Jags ool Canss 4y 3555 (6loyarlysS 5 yenly gen Jold Sl 5 (nl - ial slopard
aile %50 O o Jalome jogise (Ko b bz omel S b (2bilez posisel 095 Jol> Jetsg yogise
il o del ST e b el o ST

o1



Sz oo dboz g Cgy SIS 5 lage Mol sl 22! Jold (ge¥se b 5l (- Sleys else
P Og Cladle L ‘6)“-’%@. ‘ A...:”L..Js JAA ‘) Jsm éa).d LSLQ > b LS)i.’.Q 6‘};‘ _)-i.’.o 6‘}-."
WSS sl oaisS b a4 led e Slge cpl alex 3lale o 5 Olas g ie Glp ], Jeaze g caims
.o; o)Lfb‘ (I ).Ia.c 9 LQ g_i;) ‘od.})‘o a5 0‘9.40 9 > ULL_M..S‘ ‘sa.j o ua.AL..:B

A8 o0 2y Slogeg (Jyere slage Sl ) seeld (ygrVged i 5 4 AR 5 T Joloe

Srore S50 ool eV 50,8 (F-1 Joax

A B
(Transparent) (Opaque)

Ingredient (%) (%)
Surfactant (LES) 10-15 10-15
Cosurfactant (CAPB) 24 2-4
Mono- or diethanolamide 0-1 0-1
Stabilizing opacifiers 0 0.5-2
Antioxidants + +
Preservatives + +
Viscosity regulators -/+ I+
Ingredients to adjust pH ~+ —I+
Perfume, colorant, water Balance Balance
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Ingredient (%)
Na or NH, LES 8-14
CAPB 2-4
Mono/diethanolamide -+
Opacifier (GMS or EGDS) 0-2
Specific ingredients —
Protein hydrolyzates, e 0.05-0.1
Preservative (Bronopol) +
Antioxidant (BHT) +
Perfume, water Balance
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Ingredient (%)
Na fluoride 0.22
Zinc chloride 2
Sorbitol (70%) 35
Glycerol 10
Hydrated silica 23
N-ethyl cocoyl taurate 3.75
Xanthan gum 1
Hydroxyethylcellulose 1

Na gluconate 0.80
Titanium dioxide 0.80
Na saccharinate 0.7
Saccharin 0.10
Na benzoate 0.20
Flavor 1.3
Demineralized water Balance
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