
Oxidation is far more likely to occur during winter conditions, with 
the weather attacking the shiny surface that the lead strip has, 
when first applied to glass. 

The natural colour of lead is a matt grey, so it is both normal and 
inevitable that discolouration will occur during that colour change 
over, this process although common knowledge to anyone within 
the industry is not always familiar with the householder.

Questions always arise about oxidation, the most common being 
“How long will it take my lead to oxidise and look like my neigh-
bours?” The answer cannot be given truthfully by anyone. Only the 
weather conditions can determine this.

During the oxidation process it is not uncommon for different col-
ours of bronze, blue or even gold to become visible. Once this 
has happened, it is a sign that the lead strip is forming its own 
protective barrier.

Normal cleaning of the windows with warm water and washing-up 
liquid will ensure that the lead is kept clean and natural oxidation 
can take place. The time of year will have an affect on how the lead 
will react, but by no means should there be any concern about the 
appearance, as this quite natural process will always take place.

All lead products are susceptible to a weathering process known 
as oxidation. This is a natural process that forms a patina which 
effectively protects the lead from the elements. 

The patina is made up of a layer of insoluble lead salts that give 
the appearance of traditional grey lead. Look at an old church 
window, or an old leaded light and you’ll see the effect of the oxi-
dation. The patina is made up of normal lead sulphite, normal lead 
sulphate, and normal lead carbonate.

During the initial stages of oxidation the lead can display many 
and varied colours. The colours that you will see are partly deter-
mined by the angle of view but can include white, copper or green 
a blotchy appearance or even powdery deposits. This happens as 
the lead comes into contact with moisture and is basic lead car-
bonate. Householders should be aware that the appearance will 
settle down and that any action to remove the patina will result in 
the process starting over again. The effects of oxidation will be dif-
ferent in different areas, but it will settle down to form the traditional
patina in time. There is, however, no way of saying how long this 
will take. This basic lead carbonate can run off onto the glass under 
some circumstances and should be cleaned to avoid the likelihood 
of any staining. How much of a problem this oxidation becomes is 
governed by environmental factors, but in the longer term, the pati-
na will form and the traditional colour will become evident.

Lead - lead oxide - basic lead carbonate - normal lead sulphite 
- normal lead sulphate. The final lead patina is 30% normal lead 
oxide, 60% normal lead sulphate and 10% normal lead carbonate. 
This will vary based upon time, location and airborne impurities.

Taming the Beast
If using Blackening Agent
The panel should not subsequently be cleaned with solvent based 
or abrasive cleaners. Wipe or paint the surface of Lead with Black 
it until the desired colour is reached.

Controlling Oxidation
Control with patination oil, (oxidation will still be evident).
Should patination oil be used, the panel should not subsequently 
be cleaned with solvent based or abrasive cleaners. Patination 
oil overcomes the problems of discolouration and basic lead car-
bonate release which occurs during the initial stages of oxidation. 
This is what causes early unsightliness.

Oxidation - The Cycle of Aging 

Visual quality standard for installed insulating glass units
constructed from flat transparent glass

I N S U L A T E D G L A S S U N I T S

EJ COCKER

1 Transparent glass used in the manufacture of insulating glass
units is identical to that used traditionally for single glass
and will therefore, have a similar level of quality.

2 Both panes of the sealed unit shall be viewed at right angles
to the glass from the room side, standing at a distance of
not less than 2 metres in natural daylight and not in direct
sunlight. For units incorporating toughened, laminated or
coated glass. The viewing distance will be no less than

3 metres. The area to be viewed is the normal vision area with
he exception of a 50mm wide band around the perimeter of
the unit. 3 Flat transparent glass including laminated or
toughened, shall be deemed acceptable if the following
phenomena are neither obtrusive nor bunched: totally
enclosed seeds, bubbles or blisters: hairlines or blobs: fine
scratches not more than 25mm long: minute embedded
particles. Obtrusiveness of blemishes shall be judged by
looking through the glass, not at it. These will be looked at
under the lighting conditions described in paragraph 2.

4 When thermally toughened glass is viewed by reflection the
effect of the toughening process may be seen under certain
lighting conditions. The visibility of surface colouration or
patterns does not indicate deterioration in the physical
performance of the toughened glass. Because of the nature
of the toughening process distortion will be accentuated
when the glass is viewed in reflection or incorporated in
insulating glass units.

5 Visible double reflection can occur under certain lighting
aspect conditions, especially when viewed from an angle.
This is an optical phenomenon arising from multiple surface
reflections in sealed units.

6 The manufacture of flat laminated glass does not usually
affect the visual quality of the glass incorporated in
insulating sealed units. However the faults generally
accepted in paragraph 3 may be increased in number if
several glasses and interlayers are used in the production of
laminated glass. When viewed under certain light
conditions, insulating glass units may show a distortion
effect caused by reflection on the multiple surfaces of the
components of the laminated glass.

Oxidation is a natural process which affects many materials including lead, when exposed to varying environmental conditions. 
Those conditions, rain, snow or any other weather cycle will determine the degree of severity of oxidation and the time scale 
over which it will occur.
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BREWSTER’S FRINGES
The appearance of the optical phenomenon known as
Brewster’s fringes is not a defect of the glass and can occur
with any glass of high optical and surface quality. The
phenomenon is a result of the high quality now being
achieved worldwide by modern methods of glass
manufacture. Brewster’s fringes occur if wavelengths of light
meet up with each other when they are exactly 180° out of
phase- an example of the phenomenon known to physicists
as the interference of light. The effect is similar to although
usually much smaller than the interference fringes which can
sometimes be seen on toughened glass windscreens.
Brewster’s fringes occur when the surfaces of the glass are
flat and the two panes of glass are parallel to each other. This
phenomenon is not a defect of the product, being dependent
on the laws of physics and not on the quality of the insulating
glass. In fact it arises because modern glass made by the
float process is flat, therefore free of distortion inherent in
sheet glass.

Note:- Patterned glass
The above criteria do not apply to patterned glass as due to
the method of manufacture imperfections such as seeds and
bubbles are deemed acceptable.

Edge deletion
The removal of coating, often referred to as edge-deletion or
edge stripping, is often required for sputtered or soft coated
glass, because the coating is not always sufficiently durable
and resistant to the service environment, or the adhesion of
the secondary sealant to the coating may compromise the
estimated service life if the insulating glass unit.

In order to ensure the optimum performance of an insulating
glass unit it is important to meet requirements for long term
stability. Therefore the stripping has to be done efficiently
following the recommendations of the particular supplier.

In general there are four different methods for the removal of
soft coating on glass:

• Mechanical removal (Abrasion/grinding)
• Chemical removal. (Acid)
• Thermal removal (Flame)
• Masking the glass edge before coating

application.

Grinding has proven to be most productive and economical
method of removing a narrow strip of the coating from the
perimeter of the glass.

The selection of the correct edge deletion width is very
important; it is normally recommended that the coating be
completely removed around the perimeter of the glass. The
coating should be deleted to a width that does not contact
the secondary sealant and is a minimum of half the primary
polyisobutylene sealant depth.
The standard sight line for insulating glass units is 12mm +2,
-2, which generally consists of an average 5mm
polyisobutylene primary seal and the remainder of
polysulphide or silicone secondary seal. If the glazing is
required to be part of a structurally glazed system, where
silicone sealant is being used the secondary depth may vary
from 8mm upward, which determines the coating width to
be removed.

The choice of deletion width is limited to the width of the
abrasive wheels available this may result in one of two
situations with regard to the aesthetic appearance of the
insulating glass when in situ. Where the edges are not
included within the glazing rebate and the coating overlaps
slightly onto the primary isobutylene seal a silver, red or gold
band may be apparent below the sightline of the unit. When
the coating is stripped beyond the primary seal a clear band
may be visible around the perimeter sightline when viewed
from inside the building and the seal system may be clearly
seen when viewed from outside the building.

The whole of the edge stripped area may be included within
the rebate of captive systems or not dependant on the rebate
depths. However where the edges may be structurally
bonded back to the glazing frame on one, two, three or four
edges and where there are no external cover plates the edge
seal detail will also be visible.

We would like to take this opportunity to thank you for past
custom and look forward to working with you in the future.


