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.

Centrifuge

oily layer
Fine Precipitate yiey
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 The salt of these 3 ions has low solubility

o |n some countries t
extract phos

nese 3 10ns are used to

nhate in sewage

Reaction with aluminium ion: Al¥*(aq) + PO,2>~(aq) —> AIPO,(s)

Reaction with calcium ion: 3Ca?*(aq) + 2PO,*(aq) —>Ca,(PO,),(S)

Reaction with iron(lll) ion: Fe3*(aq) + PO,*(aq) — FePO,(s)



* Preliminary results was obtained even 1,1,1-
trichloroethane was not used
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« 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.
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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:
7H,PO, + 12(NH,):M0.0,, + 51H* -

7(NH,),PO, » 12M00, + 51NH,* + 36H,0

Vitamin C reduces the molybdenum from +6 state

to the +5 state;
+06

Mo(VI1)- +ascorbicacid ——

Mo(V)-



Some of the detergent have their own colour

Molybdenum Method can be interfered by:

- Sllicate

- 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 Clitrate



Titration method
* Titrate H;PO, against NaOH and convert it to H,PO,
H,PO, + OH - H,P O, + H,0

 mixed Indicator solution Is used

* End point can be observed when indicator change from
(0]

* 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:
e Corn Starch, Sodium Bicarbonate, Sodium Aluminium Sulphate
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Ingredients:Corn Starch,
Sodium Bicarbonated
Sodium Aluminium Sulfate.
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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
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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

neutralization
2) Alkali + vinegar » Salt + water

CH,COOH—— CH,C0O0"



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

Structure of Lecithin
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Hydrophilic head

Hydrophabic tall



Contents Yolk (%) White (%)
Water. 49.5 86.2
Albumen, vitellin etc. 14.5 12.7
Fat or oll 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%.

oAt salt level above 2%, lecithin Is sensitive to the
presence of Ca2* and Mg?*.

.". Salts hinder emulsifying effect of lecithin.




1 2 3 4 5

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
*V/inegar 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 soll 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 oll.




- 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.



NMARILOTRIACETIC ACID

CAS No. 139-13-9

First Listed in the Third Annual Report on Carcinogens

G‘H\}Cf’DH

=

N\ /N

(=

/

=

=0

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.
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Figure 1. Basic Zeolite Structure

e Non-toxic to aquatic fauna and humans.
e Produces less toxic waste by-products when extracted.

e 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

Removes hardness

Reduces surfactant use

Improves emulsification
and dispersion

Prevents redeposit ion

Controls alkalinity

STPP

NTA

Zeolite



Country

Response

European Union

Phosphate based formulations of detergents
have to be labeled.

Switzerland

Phosphate based detergents were banned
in 1987.

USA, Japan

Phosphate free detergents are widely use.




background

SOource detergents
9% TR §

: ]
fettilisers sewage: 34%

15% /"
hurran source
4%
industry
7%

livestock
34%

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.
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Red tide in Hong Ko

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
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Dear M=. Ho,

Thanks for wour enquiry. In Hong Kong, the Government does not impose any
bhan on the sale of phosphorus-containing detergent nor regulate the
phosphorus content of detergent at the level of consumer product. The
regulation of phosphorus mainly rests on the control of wastewater being
dizcharged into the water environment. In short, the Government set out a
zet of standards * (known az 'Technical Memorandum - Standards for effluent
dizcharged into Drainage and Sewerage Systems, Inland and Coaztal Waters')
, specifyving what concentration of phosphorus are allowed to be dizcharged
into what twpes of water bodw. The Environmental Protection Department will
izsue licences to the effluent dizchargers, ensure they comply with the
licences by regular inspection and take enforcement actionz in caze of
non-compl iance

Phosphorus itself iz a nutrient. Giwven that the amount does wot exceed a
certain limit, the natural environment iz capable of re-cwcling and
re-uzing it without cauzing adversze effects or pollution -- this iz
commonly known as the 'asszimilative capacity (EiFEER = BEEES . In
zetting the allowable concentrations of phosphorus or phosphate, we have
taken into account the assimilative capacity or the semsitivity of the
receiving water bodies, among other factors. In general, the more zenzitive
{i.e. lower the assimilative capacitw) the water body, the more stringent
the discharge standard will be -- which meanz a lower concentration of
phosphorus / phosphate. For example, according to Technical Memorandum for
a discharge of ==10 cubic meter/day -

- dizscharging to streams within water gathering ground ; total
phosphorus not to exceed Imgfl ;

- discharging to coastal waters in Tolo Harbour ; total phosphorus wot
to excesd 8 mgfl ;

- discharging to marine waters in Victoria Harbour ; total phosphorus
not to excesd 10mg L.
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The Government does not |mpose

any ban on the scale of
phosphorus-containing detergent

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

B e EMO307



Total phosphorus
e orthophosphate

* polyphosphate (found in detergents)
e Qrganic phosphate

polyphosphate acd orthophosphate

4}

determined by
Molybdenum method &
precipitation method




MNo. of cccurrences

Occurrence of red tides in Hong Kong waters, 1980 - 2001

Yearly Distribution
100
B _ Total red tide occurrences
80 L 1980 - 2001 : 634 cases
60 +
40 + — - B _
20 il r
o Mol H 1 H
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Sources: Agriculture, Fisheries and Conservation Department and Environmental Protection Department



Mo, of occurrences

Occurrence of red tides in Hong Kong waters, 1980 - 2001
Monthly Distribution

120

- - Redtide occurrences in 2007

100 +
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20
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Sources: Agriculture, Fisheries and Conservation Department and Environmental Protection Department



Phosphate Cycle

Inorganic phosphaorus } Intake by plants ——P Grazing and
predation by animals

Death of plants (organic P)

Inorganic P

returned to water column Death Excretion

ecomposition
(organic P converted to inorganic P by bacterial action)




pH scale
range 1to 14

1+ most acidic
7 = neutral
14 = most alkaline

Water with a pH
of below 6.5 or
above 8.01s
generally
unacceptable for
drinking water.

REACTIONM
Extremely Alkaline
Extremely Alkaline
Extremely Alkaline
Strongly Alkaline
Moderately Alkaline
Slightly Alkaline
Meutral

Slighthy Acid

M oderately Acid
Stronghy Acid
Extremely Acid
Excessively Acid

Very Extremely Acid

7.0

L L R

Household Lye

Bleach

Armmonis

Milk of Magnesia

Borax

Baking Soda
Sea Water

Blood

Distilled Water
M ilk

arn

Bornc Acid

Drange Juice

Vinegar
Leman Juice

Battery Acid

Cammon
FRange
far Most

Matural
Wiaters
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