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Pracovni list: Vytvor viastni plastickou hmotu

Ukol €. 1: Webové stranky na adrese http://www.scifun.org/homeexpts/homeexpts.html
obsahuji kromé jinych experimentU i ndvod na vyrobu vlastni plastické hmoty. Preététe si
nejdfive ndvod v origindlni verzi v angli¢tiné a poté preklad vytvofeny pomoci prekladaée
spoleénosti GOOGLE. PfestoZe strojovy preklad umozni pochopit text i Elovéku
neovladaijiciho cizi jazyky, obsahuje spoustu nepresnosti a chyb. Pokuste se tyto nedostatky
v textu nqjit a opravit je.

Ukol €. 2: Provedte experiment a piipravte si viastni plastickou hmotu.

Ukol €. 3: Seznamte se s vlastnostmi pripravené hmoty a navrhnéte pro ni ndzev.

Plastics are all around us. There are many different kinds, with a wide range of properties.
Some are hard, others are soft. Some are transparent, others are opaque. Most plastics are
made in factories, but here’'s one you can make at home.

For this experiment you will need:

e 1 teaspoon (5cms3) laundry borax

e 1 tablespoon (15 mL) white glue (e.g., Eimer's Glue-All)
e food coloring (optional)

e two cups

e sSpOON

e water

Here's what to do:

1. In one of the cups, dissolve 1 teaspoon of laundry borax in 5 tablespoons (75 mL) of
water. You will need to stir this for a while to get it to dissolve. (If a tiny bit does not
dissolve, that is OK.)

2. Inthe other cup, combine 1 tablespoon of water and 1 tablespoon of white glue. If
you wish, you may color the mixture with a couple drops of food coloring. With a
clean spoon, stir the mixture thoroughly until it is uniform.

3. Put 2 teaspoons of the borax solution from the first cup into the glue mixture in the
second cup. Stir the mixture.

4. As you stir the mixture, it will stiffen intfo a soft lump. After the lump has formed, take it
from the cup and knead it in your hand for a couple minutes.

The material you have made is called Gluep, and it is ready for you to examine.
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e Roll the Gluep into a ball and then let it rest. Does the ball maintain its shape?
e Drop a Gluep ball onto a table top. What does the ball do?

e Flatten the Gluep info a thin strip. Hold up the strip by one end. What happens to the
stripe

e Roll the Gluep intfo a cylinder and pull the ends slowly. What happens to the cylinder?2

e Roll the Gluep into a cylinder and pull the ends quickly. What happens to the
cylinder?

The materials we call plastics are all composed of large molecules whose structure is like a
chain. These molecules are composed of many small repeating units, like the links in a chain.
Like a chain, the molecules of a polymer are long and narrow. The name plastic is applied to
a wide variety of substances, some of them soft and others very hard. Originally, plastic
referred to something shapeable or bendable. However, as new polymer materials were
made that were hard and sfiff, the name plastic was applied to them, too.

White glue is a mixture of water with a polymer. The polymer molecules are shaped like very
finy pieces of spaghetti. The tangled molecules make glue thick and viscous rather than thin
and runny. When glue is exposed to air, the water evaporates, leaving the tangled polymer
molecules. The tangled molecules stick to the surfaces on which they dried, and hold the
surfaces together.

Borax solution contains borate ions. These ions can form links between the long, thin polymer
molecules in the glue, furning it intfo a 3-dimensional network. This network makes Gluep more
like a solid than the plain liquid glue. The network holds its shape for a short fime, and as long
as it is not strained. When Gluep rests, the flexible network gradually relaxes, and the Gluep
flattens. When Gluep is stretched quickly, the links between molecules break, and the Gluep
snaps apart into pieces.

The polymer molecules in white glue are called polyvinyl acetate. These molecules are
composed of long chains of carbon atoms, with an acetate group attached to every ofther
one. Acetate comes from acetic acid, the compound that gives vinegar its odor and flavor.
This is why white glue smells a bit like vinegar. When borax is mixed with white glue, each
borax ion replaces two acetate groups, forming a borate link between two polymer
molecules.

Gluep contains a lot of water trapped in the network of linked polymer molecules. This water
conftributes to the liquid-like properties to Gluep. If the Gluep is left exposed to open air, the
water will evaporate, and the Gluep will gradudlly stiffen. To preserve the Gluep, store it in an
air-tight plastic bag.

A material similar to Gluep can be made using a gel glue in place of white glue. Fluid gel
glue contains polyvinyl alcohol in place of polyvinyl acetate. Borate ions form links between
these molecules, too. In this case, the alcohol groups are displaced, forming water.
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Plasty jsou vSude kolem nds. Existuje mnoho rbznych druh(, se sirokym spektrem
vlastnosti. Nékteré z nich jsou tvrdé, jiné jsou mé&kké. Nékteré z nich jsou prihledné, jiné jsou
neprdhledné. VEtsina plastd jsou vyrobeny v tovarndch, ale tady je jeden si mizete udélat
doma.

Pro tento experiment bude potrebovat:

e 1 Cajovd lzicka (5 cm 3) praddelna borax

e 1 polévkovd lzice (15 ml) bilé lepidlo ( napf. , Eimera Lepidlo vie)
e pofravindrske barvivo (volitelné)

e dvasdlky

o lZice

e voda

Zde je to, co md délat:

1. Vjednom z kosicky, rozpustit 1 Izi€ku na pradlo borax v 5 IZic (75 ml) vody. Budete
muset michat to na chvili, aby si to, aby se rozpustil. (Pokud trosicku nerozpousti, ze je
v poradku.)

2.V druhém sdlku kombinovat 1 polévkovou lZici vody a 1 lZici bilého lepidla. Pokud
chcete, mUzete barvu smési s pdr kapkami potravindrského barviva. Cistou IZici, smés
se michd, dokud se dUkladné je jednotnad.

3. Dat 2 éajové Izicky na boraxu feseni od prvniho $dlku do lepidla smési ve druhém
sdlku. Smés se michd.

4. Jak jste michd, bude tuhnout do mékkého kousku. Po jednordzové vytvorila, vezméte
si ji z pohdru a hnist v ruce na pdr minut.

Materidl jste provedli, se nazyvd Gluep, a to je pro vds pfipraven prozkoumat.
e Roll Gluep do klubicka a nechte je odpocivat. M& mic udrzet svUj tvar?
e Drop Gluep mi¢ na desku stolu. Co mic¢ délat?
e plostit Gluep do tenkého pdsu. Drzte se pds jednim koncem. Co se stane pdsu?
¢ Roll Gluep do vdice a vytdhnéte konce pomalu. Co se stane s vdlci?

e Roll Gluep do vdice a vytdhnéte konce rychle. Co se stane s vdlcie

Materidly, které nazyvdme plasty jsou viechny slozeny z velkych molekul, jejichz struktura je
jako fetéz. Tyto molekuly se sklddaji z mnoha malych opakujicich se jednotek, jako clanky

fetézu. Jako fetéz, molekuly polymeru jsou dlouhé a Uzké. Ndzevplast se pouzivd pro celou
fadu latek, z nichz nékteré dalsi mékké a velmi tézké. POvodné plast uvedend néco tvarmé
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nebo ohebné. Nicméng, jak nové materidly na bdzi polymerd, které byly provedeny byly
tvrdé a tuhé, jméno plast se na né vztahuji, také.

Bilé lepidlo je smés vody s polymerem. Polymerni molekuly maiji tvar velmi malé kousky
Spaget. Spletité molekuly, aby lepidlo husté a viskdzni nez tenké a ryma. Kdyz je lepidlo na
vzduchu, voda odpariuje, takze zamotanou polymernich molekul.Spletité molekuly drzet na
povrchy, na kterych se susi a drzet povrchd dohromady.

Borax roztok obsahuje ionty boritanu. Tyto ionty mohou tvofit vazilby mezi dlouhych tenkych
polymernich molekul lepidla, ménit to na 3-dimenziondini sif. Tato sit je Gluep spis jako pevnd,
nez obycejny tekutého lepidla. Sit drzi svij tvar na krdtkou dobu, a to tak dlouho, dokud neni
napjaty. Kdyz Gluep spocivd, flexibilni sit postupné uvoliuje a Gluep zplostuje. Kdyz je Gluep
protdhl rychle, vazby mezi molekulami prestdvce, a Gluep zapadne od sebe na kusy.

Polymerni molekuly v bilé lepidlo se nazyvaji polyvinyl-acetdt. Tyto molekuly jsou slozeny z
dlouhych fetézcd atomU uhliku, s octanu skupinu navdzanou na kazdy jiny. Acetdt pochdzi z
kyseliny octové, slou¢enina, kterd dévé ocet jeho vani a chut. To je dOvod, proc bilé lepidlo
voni trochu jako ocet. Pokud je ve smési s borax bilé lepidlo, kazdy borax ion nahrazuje dvé
acetdtové skupiny, které tvori spojeni mezi dvéma boritanu molekul.

Gluep obsahuje hodné vody uvéznénd v siti propojenych polymernich molekul. Tato voda
prispivd k kapalinu, jako je viastnosti Gluep. V pripadé, ze je Gluep ponechdn na cerstvy
vzduch, se voda odpari, a Gluep postupné ztuhl. Chcete-li zachovat Gluep, ukladddni do
vzduchotésného igelitového sacku.

Materidl podobny Gluep Ize provést pomoci gelové lepidio na misto bilé lepidlo. Kapalina gel
lepidlo obsahuje polyvinylalkohol misto polyvinylacetdtu. Boritanové ionty tvofi spojeni mezi
t&émito molekulami, taky. V tomto pfipadé, je-li alkohol skupiny premistény, tvorii voda.
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