
Centrifuge

The result is not satisfactory, because:
• Precipitate was too fine.
• Organic substances in detergent formed oily layer between       

the mixture.
• The test tube used in centrifugation is small,  high 

concentration of detergent is needed.

oily layer
Fine Precipitate



• The salt of these 3 ions has low solubility
• In some countries these 3 ions are used to 

extract phosphate in sewage

Reaction with aluminium ion: Al3+(aq) + PO4
3−(aq) AlPO4(s)

Reaction with calcium ion: 3Ca2+(aq) + 2PO4
3−(aq) Ca3(PO4)2(s) 

Reaction with iron(III) ion: Fe3+(aq) + PO4
3−(aq) FePO4(s)



• Preliminary results was obtained even 1,1,1-
trichloroethane was not used

• difficult to obtain good result
in the extraction 

as the separating funnel 
cannot be shaken too strongly



Best Buy may contain other substance
(organic or inorganic) which form 
precipitate when reacting with metal ions.

However using
1,1,1-trichloroethane
to extract organic 
substance may not be 
work.

Extraction of organic substance using 
1,1,1-trichloroethane.



Reactant mixture (vitamin C and ammonium 
molybdate) have colour by their own



Sulphuric acid provides H+ for the following reaction:

7H3PO4 + 12(NH4)6Mo7O24 + 51H+

7(NH4)3PO4 • 12MoO3 + 51NH4
+ + 36H2O

Yellow Complex

Vitamin C reduces the molybdenum from +6 state 
to the +5 state:

Mo(VI)- YELLOW COMPLEX + ascorbic acid

Mo(V)-

+6

+5
BLUE COMPLEX



Some of the detergent have their own colour

Molybdenum Method can be interfered by:
‧Silicate
‧Arsenate
‧Germinate
They will form heteropoly acid which on reduction yield 
molybdenum blue species with similar absorption maxima. 
However these chemicals were seldom found in detergents.



Detergents may contain organic compounds that reacted 
with the reagent used.e.g.

‧Amide
‧Butaine
‧Henkel

Example of other substances in detergent: 
‧Potassium Hydroxide
‧Caustic Soda
‧Sodium lauryl ethyl sulphate
‧Ethanol
‧Sodium Citrate



Titration method

• Titrate H3PO4 against NaOH and convert it to H2PO4
-

H3PO4 + OH- H2P O4
- + H2O

• mixed indicator solution is used

• End point can be observed when indicator change from 
yellow green to pink.

• The amount of phosphate in detergent corresponds to 
the amount of base used  between the pH 4.3 and pH 
8.8 endpoints.
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The Five Basics for Non-toxic 
Cleaning



The ingredients of baking soda are:
• Corn Starch, Sodium Bicarbonate, Sodium Aluminium Sulphate



The result obtained by using the 
residue is far more better than 
the filtrate.

∵The residue is alkaline and  
mildly abrasive, thus make 
baking soda an effective 
scouring agent as well



Structure of Lecithin

‧Lecithin may work differently in different pH.

∴We tried to add common household materials which 
can change the pH of the homemade detergent,  we have 
chosen vinegar and ammonia.



• We used small amount of vinegar and large amount of 
baking soda.
∴alkali is in excess 

• After neutralization with vinegar, there are still sufficient 
amount of alkali to react with oil to form soap. 



1) Baking soda + ammonia + grease soap 

2) Alkali + vinegar                          Salt + water
neutralization

CH3COOH                CH3COO-



Lecithin is a phospholipid containing a hydrophilic 
“head” and a hydrophobic “tail”. 

Structure of Lecithin

Hydrophilic head

Hydrophobic tail



Chemical Composition of an Egg

Contents Yolk (%) White (%)
Water. 49.5 86.2 

Albumen, vitellin etc. 14.5 12.7
Fat or oil 18 0.2

Lecithin etc. 11 traces
Mineral matter 1.0 0.7

Other substances 1.5 2.3



•Emulsifying effect of most lecithin is affected  by        
Calcium level as low as 0.05%-0.1%.

•At salt level above 2%, lecithin is sensitive to the 
presence of Ca2+ and Mg2+.

∴ Salts hinder emulsifying effect of lecithin.



1 2 3 54

1 = oil layer remained, 5 = emulsion was formed.



•pH plays a critical role in the ease of processing the     
emulsion and stabilizing the emulsion.

•The pH of most lecithin is pH7.

•Vinegar is an acid

∴ Vinegar may inhibit the function of lecithin in egg 
yolk, which is the dominant factor in this experiment.



•Few kinds of gram-negative bacteria will
decompose phosphate

• mainly found in soil but seldom found in the sea



‧Our objective: How detergent may cause harm to our 
environment.

•Emulsion test was carried out for different brands of 
detergents. They have the similar cleansing property on dirt 
and oil.



‧Sewage treatment may not have 100% efficiency in removing     
phosphate 

‧If large amount of phosphate is discharged, the sewage   
treatment system will be overloaded, and it will become    
ineffective. 

∴decrease the amount of phosphate discharged may increase the 
sewage treatment efficiency and reduce pollution.



Even very low concentrations as 0.1ppm of 
detergent will reduce the rate of oxygen 
dissolving in water by 50%.

∴ Detergent strongly affect the oxygen    
supply to the aquatic life.



• nitrilotriacetic acid emits toxic 
fumes of carbon monoxide, 
carbon dioxide, and nitrogen 
oxides 

• It is used as a laundry detergent builder 

• It is carcinogen
• It was suspended in the U.S. in   

1971, this use resumed in the    
1980s after phosphates were  
banned from detergents. 



• Non-toxic to aquatic fauna and humans.
• Produces less toxic waste by-products when extracted.
• Generally accepted by EU Member States and consumers
   as efficient and acceptable alternative to STPP based ones.



Properties of the three main 
builders presently on the 
market

STPP NTA Zeolite

Removes hardness

Reduces surfactant use

Improves emulsification 
and dispersion

Prevents redeposit ion

Controls alkalinity



Phosphate free detergents are widely use.USA, Japan

Phosphate based detergents were banned
in 1987.

Switzerland

Phosphate based formulations of detergents 
have to be labeled.

European Union 

ResponseCountry



Detergent contributes about 10% of the total release of phosphate. 
However the scale of the total release of phosphate might be very large.
Therefore, the phosphate released from detergent should also be 
considered.

Sources "The Economic and Environmental Impact of Phosphorus Removal from Wastewater in the European
Community", Imperial College of Science, Technology and Medicine, 1993.



Red tide in Hong Kong

Effects:
• Wiped out more than 1,500 tonnes of cultured fish

stocks in the territory 
• resulted in the temporary closure of some

20 bathing beaches



The Government does not impose 
any ban on the scale of 
phosphorus-containing detergent 
nor regulate the phosphorus 
content of detergent at the level of 
consumer product.

Discharging to streams within water 
gathering ground; total phosphorus 
not to exceed 1 mg/L.

Discharging to coastal waters in 
Tolo Harbour; total phosphorus not 
to exceed 8 mg/L

Discharging to marine waters in 
Victoria Habour; total phosphorus 
not to exceed 10 mg/L



Total phosphorus
• orthophosphate
• polyphosphate (found in detergents)
• organic phosphate

acid orthophosphatepolyphosphate

determined by 
Molybdenum method & 

precipitation method







Phosphate Cycle
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