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The Zinc Project

Project summary and suggested tasks.

1)
2)

3)

4)

5)

6)

7

8)

9)

Visit by the presenter — a half day overview widmbnstrations and class work on science
Read the zinc notes to get a background on zinc.

Pick out some parts of the zinc notes to discu#is the class and discuss how they might set up the
zinc plate drip experiment (Exp 1). Class setshapzinc drip plate experiment with acidified tapteva

The class is asked to collect 5 soil samples taghin for testing and asked to try and collect i gies
of dirt and soil where zinc may have accumulatedifdripping off galvanised fences or similar.

Testing of soil and dirt samples and the zinc gtgie water.

Class is asked to hunt for metals that may beaitome and rub a small piece of sandpaper on the
item and bag the sandpaper. Each sample shouldahaviten description of what it was rubbed on.
Warn them not to rub important objects or damdmeyssurfaces.

Test sandpaper rubbings.

The class tests a small sample of zinc ore (spt&lefexp. 2) by grinding up using a ball bearorga

hard surface.

Class sets up the lemon experiment (exp. 3) anegdeiarunning for one day.

10) Class tests the lemon experiment for zinc. Teachlruses knife to slice up lemons. Class setthep

zinc plating experiment (Exp 4) and observes atlYand 24 hours later.

Teacher disposes of all zinc chemicals and test gtibns by washing down the sink. The
sphalerite(zinc ore) despite being relatively sifeuld not be left as a class exhibit, it canhvevn
away or kept somewhere safe for future use.

All the little pieces of materials, battery holdesres and the 12 measuring beakers can be kepiuny
school.

11) Send the results to Steve Conway. enggédce@csteve.fsbusiness.co.uk

12) I'll collate the six schools results and sgnd a copy back.
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Teachers’ notes

‘Zinc’ is a short chemistry project for years 5 &6t can be used for larger age range groups toes&
notes are to be used as a detailed backgrounddohers to understand the science and technoldf of
presentation and subsequent class work. The figur@ghotographs referred to within the notes are
separate to enable their use with the class.

A short history.

North Wales has always been a place to mine foalsiethe earliest use of metals is obscure in Wales
but from other parts of the world there is evideatpeople using iron from meteorites and natural
copper metal, though both are rare. Natural coppsrbeen found in several Welsh mines and it éylik
it was used alongside stone tools. By 3000 yearagper, found as the natural metal, is likelhaoe
run out and people began mining copper ores. Ansaaesubstance containing the metal but it isédck
up; chemically bound to another element, often exygulphur or both carbon and oxygen, as in
carbonate. Copper ores come in several distinehita types. Some are easy to turn into metallic
copper and those were sought after early on, wihdemore difficult copper ores were thrown away.
Later still, when knowledge improved, the difficattpper ores were mined and turned into coppes Thi
became known as the Bronze Age when tin from Colirwas added to copper to make the harder mixed
metal known as bronze.

The Iron Age followed and by Roman times several neetals were in use, particularly lead. Lead



What they were after was a less common white, mresines canary yellow zinc ore, called smithsonite.
At the time it was known as calamine by them but th



Zinc and the human body

We’'re all familiar with the knowledge that a lackimn in our body can cause noticeable symptoms,
often beginning with tiredness. The very coloublafod is caused by iron as if to remind us of its
importance and doctors use this sign as a quicgkcteeassess levels. Zinc gets almost no menfias o
role in the body but it is arguably more importtr@n iron. A huge number of chemical processesimvith
our body, our biochemistry, rely on zinc to worloperly.

Our bodies extract zinc from our food and normadjlect enough for our needs. Unfortunately, in ynan
parts of the world foods are grown on soils defitia zinc where even the food plants, that alsedne
zinc to grow, struggle to thrive. Red meat is acedient source of zinc but even livestock needetb g
their zinc from plants. These zinc deficient foedsise subtle changes in humans that are oftenudiffi

to pin down but can make them more susceptibleswade and they fail to grow and thrive as healthy
adults. Britain has good levels of zinc in the sthilat transfers to our meat and vegetables. ks pér
Turkey the problem of zinc deficient soils was digered quite late but zinc was added to fertiligiin
dramatic effects on crops and improved healthHergopulation.

As with most things, too much of a good thing carbld for you. Our body only contains about two
grams of zinc, an amount about the size of two.g@asllowing two grams of zinc would make most of
us vomit, feel very sick and produce a fever. Has wise to drink from zinc-coated containersankis
when they are small or have water that has stotiteim for a while.

Zinc as a coating

Galvanising is the coating of zinc onto other ngtalostly on iron/steel but sometimes on aluminium.
Iron is the world’s most commonly used metal bitas a great disadvantage, it rusts. Oxygen anerwat
get together to turn iron into a red oxide thahsuis strength. Fail to maintain a steel bridge iamill

be weakened by rust and finally collapse. Salt ftbensea spray or winter road gritting speed uprus
enormously. Coating iron with copper, nickel omghchromium stops rust by acting as barrier butlsma
pits or scratches in the coating lead to deepabitast.

Zinc has a different action to copper, nickel orochium when used as a coating. It will be attacked
before the iron and even if scratched away theoaading zinc still protects the iron from seversting
until finally most of the zinc coating decays aw@ie process can be clearly seen on corrugated iron
roofing sheets, commonly called tin roofs althotigdy have no tin on them. When new they are very
reflective with their zinc coating but within a yea two they are dull grey. Depending on the guaif
the zinc coating, mainly its thickness, the cortadaoof sheet may last from 10 to 30 years beiase
begins to appear as reddish patches amongst tteéniemthin grey zinc.

There are two ways of coating zinc onto iron. Tliest method, developed by the French in the 1i80s
simply to use an acid on the steel to clean itthed dip it in molten zinc. Today we have baths
containing more than a 100 tonnes of molten zimtipdarge objects, as in beams, steel doors, gaues
even lampposts. This gives the thickest coatingse@ond way that took a century to develop and
improve finally came into common use in the 1930ss used electricity and a cold solution of ziatts
to plate a very thin layer of zinc on iron or stdgis often used on cars today before they anet@a so
that a manufacturer can guarantee a rust freegerio

Advanced note: Two different metals when touctongoated on another make a simple battery if We®alt allows the
electrical current to flow more strongly and caosse rapid corrosion. As a simple class experirpaits of metals can be
left in salty water — held together with a tighagtic band and as a control another set separatedilbin the same dish of
salty water. Copper and iron make a suitable pair.









Weathering and zinc

Lead has traditionally been the choice for partshofrch roofs but zinc is more versatile and sdfes.
used for cladding and roofing and can be darkerigdaatificial treatment. Examples of zinc-clad
buildings in our region include the Ruthin Craftre, Theatre Clwyd in Mold and the Colwyn Bay
shopping centre.

Zinc metal left out in the rain to weather, vergvely disappears. The acid in the rain, natural and
manmade, turns it into zinc ions that flow awayisibly. In large cities the rain is often more aaitd

zinc is thinned faster. In clean countryside aiagdfrom animal farms it will last for much longdihe
colour changes from shiny metallic to whitish greith time as oxygen and carbon dioxide dissolved in
water attack the surface. The thin layer slowddhks of zinc but gradually it all dissolves awain&
cladding of two millimetres thick will last a lifisbe or more but galvanised coatings can be very(ihi
some cases deliberately thin) and corrode awaykiyugcg. car exhausts.

Zinc ions in water dripping onto plants below vaften kill plants if concentrated enough. See pHato
In this photo zinc from railings along Colwyn Bagesfront have dripped zinc-laden water onto
microscopic dark lichens growing on the concretg kilied them. Unfortunately, many dark flat tiny
lichens are mistaken for dirt!

The common zinc batteries

Common batteries like the typical AA cell are méaen zinc metal, either as a zinc cylinder contagni
the moist powdered chemicals or as zinc metal povwdhe jelly-like chemicals. The zinc gives away
two electrons to become a zinc ion and the elestcam be harnessed as a flow of electricity. The
common zinc battery turns zinc into zinc ions afidatively gives out electricity. Of course whereth
zinc metal has all gone the battery is dead butzitheions are still inside the case. Until aboity8ars
ago the battery that used a zinc case was thecontynon battery and it used to leak as the cadé itse
was eaten away. They're still around as the chedyadteries. The more expensive ‘alkaline’ battdt
uses zinc powder inside a steel case is now mgrel@oas it leaks less and lasts longer.

Advanced note: The common batteries all use pédinsaterials to generate their power but to avaichplications the other
half of the battery contents, a black paste of raarge dioxide with added carbon, can be ignoregdrforary level. All

batteries also need a fluid (an electrolyte) tovalthe electricity to flow from the one part to thier. In the cheapest batteries
this fluid is an ammonium chloride/zinc chloriddwmn and this is used to name the battery althaug technically

incorrect as both zinc batteries on sale, ‘alkalamal ‘zinc chloride’ are zinc-manganese dioxidédrges.

Safety note: The cheapest batteries, if openedatoohemicals that are messy rather than harmfiualxaline batteries
contain a strong alkali that can damage the skihproduce red sore patches if the hands are comadeai.

Zinc die-casting

In every home there will be many zinc die-castgarhe molten metal is forced into the mould or die
and the machine then automatically opens and thdaglks or is pushed out. The die closes and more
metal is injected for the next identical partsl&i very large industry. Zinc is ideal as it malt$ow
temperature compared to iron or copper. Metal &g are nearly pure zinc. Small parts in washing
machines and cars are often die cast zinc. Pavtobw catches, door handles, door catches, vacuum
cleaners and computer printers also frequentlyainrie-cast zinc parts. Its rival, aluminium isehu
lighter and stronger but is more difficult to cast.
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kills the bacteria and other microscopic creataksxifying and eating the waste in the filter betithe
works.
Identifying zinc coated materials

If a spangle effect is visible then it is zincalfence wire is pale grey then it is also zince8afence
(crash barrier) is grey from zinc but is often dadm road dirt or even slightly orange from ungarg
rust. The A55 road shows a series of examples fremto rusty. See photo 15. Buildings covered it zi
are usually a range of greys from light to dark @nsl often used on vertical faces. Lead, the iothe
common metal on roofs, usually weathers a whitrgy gvith white streaks in parts, it is rarely used
vertical sheets as it is very weak.

Grey letters on gravestones, often dropping oet)ead or later, 1960s, resin filled.

Grey paints are sometimes used with zinc metal dhimexind these are harder to pick out. They aremor
common on lamp posts. Grey plastic is common od signs and posts but often shows up by peeling or
cracking.

Roofing that is grey and corrugated is likely tozirec coated and it was very common, particulaoty f
farm buildings, when plastic was rare. See photbi8.still used but with high iron prices is less
common. In many other countries painted steel raithout corrugations but with a zinc coating are
very common. In one steel-making town in Polandhale house made of steel, the roof, walls and $loor



Zinc’'s relatives

Zinc has two chemical-relative metals, cadmium @xedcury. In many cases, particularly in earlierem
industry jumped ahead of chemistry and simply tsethething new without considering the chemical
consequences. In other cases chemists developedesp and from inadequate knowledge at the time a
later hazard had to be removed by the work of arajioup of chemists. Mercury was known to be a
toxic metal for many years before laws were boughd curb its uses. In zinc batteries it was aded
improve performance but used batteries ended ignifill and incinerators releasing their mercuty.

was the chemist’s role to find ways to make the mam zinc battery work as well without mercury and
now most are mercury free thanks to a concertaxdtddfy industrial chemists.

Cadmium is so good at protecting iron against muBen applied as a coating like zinc, that it wolédre
overtaken zinc in usage. Luckily, it wasn’t as coomto find deposits to mine and this kept the price
higher. If it was as plentiful as zinc and was ndias zinc was in Flintshire much of the county wioul
now have poisoned soil and water. The Japaneséepfeamd to their cost that cadmium is toxic when i
killed more than 200 and injured many more, uriidat 50 years ago when it was controlled. Mines
allowed cadmium contaminated mining waste to esa@pehe river water that was used to irrigate ric
fields. The rice picked up high levels of cadmidfar years the people complained of ‘ouch-ouchinor
Japanese ‘itai-itai’, disease, as it was so painful



Experiment 1. The weathering of zinc by rain

Aim: To show that zinc very slowly dissolves in aadr

Background and methods:



Experiment No. 2 Detecting zinc in zinc ore
How easily does zinc leach from the zinc ore, spfital?
Background and methods:

Sphalerite was known as ‘black jack’ to many minasssphalerite can contain so much iron it looks a



Experiment 3. The lemon experiment















