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IN THE BOX:

3 Litmus Paper Rounds

1 Purple String

3 Paint Brushes

1 Tweezers

1 Magnifying Glass

1 Tablespoon Measuring Spoon
1 Yellow Measuring Spoon
6 Pipe Cleaners

Thread

4 Cups

1 Large Container

3 Petri Dishes

1 Beaker B
, /g 7\,/ |

4

Red, Blue and Yellow Coloring Agent
10 Stirring Sticks
Urea

ADP
Borax Q
1 Moon Growing Seed )

4 Round Growing Seeds \
1 6-pack Paint

1 Customizable Display

1 Instruction Manual

1 Scientific notebook

1 paint palette

1 Glow-in-the-Dark Powder




THE COOLING EFFECT

TOO MUCH OR NOT ENOUGH

THE KINGDOM OF THE CRYSTAL BRIDGE
COOL BLUE CRYSTALS

RED CRYSTALS

PURPLE CRYSTALS

MAKE A SPARKLY CRYSTAL STAR

MAKE A GLOWING CRYSTAL STAR
GROW CRYSTAL STARTER SEEDS

USE A CRYSTAL, GROW A CRYSTAL
MAKE A GLOWING MOON

MAKE AN EGG GEODE- WITH BORAX
MAKE A GLOWING EGG GEODE- WITH BORAX
MAKE A PIPE CLEANER GEODE

1
2
3
4
)
6
7
8
9
10
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SAFETY
WARNING AND
ADVICE FOR
SUPERVISING
ADULTS:

B Read this manual before
use and refer to it while
conducting your experiments.

Adults should read and
discuss the information found
herein with all participants
before beginning.

B This experiment setis
for children over 8 years
of age.

B Adults should handle hot
water and hot solutions.

Use Potholders to safely
handle any vessel
containing boiling water.

H Do not mix ingredients in
any other way than how it
is shown in this manual.

H Always use eye
protection.

B Wash all equipment and
tools before and after
doing the next experiment.

® Wash hands well after
each experiment.

Do not eat, drink or smoke
in the experiment area.

B Do not allow any materials
to contact mouth or eyes.

H Do not apply to the body,
eat or drink any chemical
or solution.

B Store all unused chemicals
in a sealed container away
from children or pets.

H Do notinhale
chemicals.

E Do not allow pets to have
access to any experiment
or materials.

Do not get chemicals
in eyes, see GENERAL
FIRST AID below.

m Keep all chemicals and
experiments with liquid away
and out of reach of children
under 8 years of age.

gNeERAL
I-S;IRST AID:

Incase Of CONTACT WiTH eYes:
RinSe immeDiaTelY WiTh PLleNTY
Of waTeR. If iRRiTaTiOn OCCURS.
Seek meDical aTreNTion.

Incase 0f CONTACT wiTH Tie SKin:
RinSe WiTH PLeNTY Of waTeR fOR
oT LeasT 10 minuTes.

If case of Swaltowind: FiRST RinSe
mOuTh WiTh WaTeR THOROUIHLY.
Tren DRinkK 3 LaR9e amOuNT Of
waTeR. DO nOT inDuce vOmiTind.
Seek meDical aTreNTion.

In case of inHaling:
Seek fReSH aik.

In Case 0f DOUBT OR inJuRY: Seek
meDical 3TreNTionimmeDiaTely
anD BRing Tie CHemiCal OR
CONTaineR WiTh You.

M How to Video - learnandclimb.com/pages/video-library



WELCOME TO
THE WONDER
FILLED WORLD
OF CRYSTALS!

WHaT iS @ CRYSTaL ?

A crystal is a solid, formed by a substance hardening mainly

from either evaporation (like the urea crystals you will make) or
liquid cooling (like the borax crystals you will make). Some of

the atoms in the liquid will cling to each other in a uniform and
repeating geometric pattern from a single unit cell, and a crystal

is formed. A unit cell is the building block of a crystal, itis the
smallest part of a crystal lattice (the arrangement) that repeats

over and over again in a 3-dimensional pattern to form the entire

?rystal. Crystallography is the scientific study of crystals and their
ormation.
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Unit Cell

When we study crystals, itis important to understand the concept
of symmetry. If something is very symmetric, it looks the same
when you look at it from any angle, for example, the cubic unit cell.
If itis not very symmetric, different angles will look quite different,
like when we are looking at a triclinic unit cell.

Crystal Lattice

M How to Video - learnandclimb.com/pages/video-library

A CRYSTAL

STRUCTURE IS
THE SHAPE OF
THE CRYSTAL.

Crystal formations can be found in
different levels of hardness, shape, size
and texture. When the atoms in a crystal
are held together with a covalent

bond (pairs of electrons are shared by 0 o
atoms), this is typically a strong bond

and the resulting crystal is usually hard. 9
Sometimes the atoms are held together
in a non-covalent bond (one where the
atoms do NOT share a pair of electrons)
and this is typically a weak bond, so the
resulting crystal may be soft.

a o
a

i
In this scientific experiment kit, you a 0
will create both soft and hard crystals
from evaporation and liquids cooling. a
We will create saturated solutions to
grow crystals. A saturated solutionis a
solution where no more solute can be
dissolved in the solvent at the current
temperature. In this kit your solutes are ° | ° ]
salt, sugar, ADP, Borax and urea and
water is the solvent. 0

One of the mostimportant things to

know about crystals is that they are 3

dimensional with flat surfaces and are

shaped according to 7 main systems, °
a9

these shapes are also called lattices:

Triclinic, Monoclinic, Orthorhombic,

Tetragonal, Trigonal, Hexagonal, and a
Cubic.

Simple cubic (P)

Body-centered cubic

Face-centered cubic

a



LET'S LEARN A LITTLE
MORE ABOUT EACH CRYSTAL
SYSTEM. HERE IS A

Crystal Systems and Examples

hexagonal system because it
has 3 sides.

shape is random and can be
areally strange shape too!

Cubic
SIMPLIFIED OVERVIEW:
L]

Cubic- (also known as Orthorhombic/ Rhombic-
Isometric) (Example: Salt)- (Example: Marcasite) This Tetragonal
Sounds like a simple square, crystal system forms rhombic
right? Some cubic crystals prisms and look like two
can have eight (octahedrons) pyramids stucktogether
or ten (decagon) or even (dipyramids).
12(dodecahedrons) faces! Itlooks like tetragonal crystals

except when you look from Hexagonal/
Tetragonal- (Example: ADP) the end, the cross sectionis Trigonal
This crystal system is like not square.
cubiccrystalsandlooks kind
of like a rectangular prism box Monoclinic- (Example:
with a square base. e Borax) This crystal

system looks kind of like Rhombic
Hexagonal- (Example: atetragonal crystal, often
Graphite)- crystal system forming prisms and double
where there are six-sided pyramids, or like a box with
prisms, so If youlook at the BlOtOf GIErentsides. e
crystal from one end, the
cross section is a hexagon. Triclinic (also known LA

as anorthic) (Example: Monoclinic
Trigonal, also known as Turquoise) - This crystal
Rhombohedral- (Example: system is not usually —_—
Cinnabar) - This crystal system symmetrical, andthereare
where the crystal faces all no restrictions on angles or
have the same size and shape sides, so most of the time one
and is sometimes considered side is not in equal proportion
to be a sub-division of the to the others so the final Triclinic

M How to Video - learnandclimb.com/pages/video-library



WHEN WE ARE GROUPING CRYSTALS BY THEIR
CHEMICAL AND PHYSICAL PROPERTIES. THERE ARE
FOUR MAIN CATEGORIES. LET US EXPLORE THESE

As we begin to experiment making different crystals by methods of evaporation and creating
saturated solutions, try to keep in mind which category dyour resulting crystals fit best into.
These categories are not conclusive, they are simplifie

beautiful, mystical and interesting world of crystals!

examples to introduce you the

-

CovalenT
CRYSTaLS

A covalent crystal has true
covalent bonds between
all the atoms in the crystal,

kind of like one bi

molecule. Many covalen
crystals have extremely
high melting points and are
very hard- like diamond
crystals.

10oniC
CRYSTALS

The atoms of ionic crystals
are held together by
electrostatic forces (ionic
bonds). lonic crystals are
hard and have high melting
ints. An example of this

pe of crystal is common
table salt.

e,

MeTaltiC
CRYSTaLS

When individual metal atoms
of metallic crystals sit on
lattice sites, this leaves the
outer electrons of these
atoms free to float around
the lattice. Metallic castals
are usually dense with high
meltin({;spoint.s- like gold
nuggets.

MoleCulaR

CRYSTaLS

These crystals contain

recognizable molecules within

their structures. A molecular
crystal is held together by

non-covalent bonds. Molecular

crystals are usually soft with

lower melting points. An example

of amolecular crystal is ice
(solid water).

M How to Video - learnandclimb.com/pages/video-library

e Always use cleaned and dried
containers.

* Never use aluminum containers, only
use containers provided.

*Read all instructions thoroughly
before starting any experiment.

* Phosphorescent molecules need
energy either from the sun or a light.
They absorb this energy and slowly
release it. So, to give your glow in the
dark crystals an extra boost of glow,
shine a flashlight on it or hold it under
a lamp for a minute or two. This will
give the glow molecules a boost of
energy so you get the best glowing
power!

*Some random crystals will likely
form on the sides or in the bottom
of the containers while growing your
shapes, this is expected. You can
dry and keep these extra crystals in
a jar and collect them from all your
experiments!

 Depending on the cooling rate, water
quality and room temperature, your
shape may become stuck to a crystal
bed that forms on the bottom of the
cup. This is common. Simply use a
fork or stirring stick to gently pry your
shape from the crystal bed.

*To make your crystals look as
crystal clear as possible, give each
completed crystal a quick rinse (just
a second or 2) under water to remove
any solution residue. For colored
crystals, much of the color will rinse
away, leaving only a hint of color in
the final crystal. This is normal. You
can skip the rinse, but your crystal
may look slightly cloudy because of
the film on the outside.
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THE COOLING
EFFECT

FROM KiT

3 PeTriDisHeS

Yeltow MeasSuRing SPoen
URed

BeakeR

FrROM HOme

WaTeR

SudaR

SoLT

ToPe

Pen OR Pencil

1. Using your tape and pen or pencil, label your
petri dishes 1,2 and 3.

2. Add 15 ml of water to the beaker (you will need
to do this 3 times). Then pour 15ml water into
each petri dish.

3. Using your Yellow measuring spoon, add 3-5
large spoonsful of sugar to petri dish 1.

4. Using your yellow measuring spoon, add 3-5
large spoonsful of salt to petri dish 2.

5. Using your Yellow measuring spoon, add 3-5
large spoonsful of urea to petri dish 3.

6. Stir the contents of each petri dish well until
the grains disappear.

7. Place each dish in the palm of your hand and
take note of the temperature.

D
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1. Using your tape and pen or
pegcgl, label your petri dishes 1, 2
and 3.

2. Add 10 ml of water to the beaker
(you will need to do this 3 times).
Then pour 10 ml water into each
petri dish.

3. Using your yellow measurin

spoon, add 1 large spoonful o

sugar to petri dish 1.

4. Using Jour yellow measurin

spoon, add 1 large spoonful of salt
to petri dish 2.

5. Using dyour yellow measuring
spoon, add 1 large spoonful of urea
to petri dish 3.

6. Mix the contents of each dish
until the grains are dissolved.

7. Repeat the instructions on
adding one spoonful of salt, sugar

| SO

and urea into the correct petri dish
and stir well between each spoonful.

8. Keep adding large spoons of
salt, sugar and urea until the grains
will not dissolve any more.

9. You have now created 3
saturated solutions- a solution
in which no more solute can be
dissolved in the solvent.

10. You can color your litmus rounds
with your markers or add drops of
coloring agent to make a design.

11.Next take your 3 decorated
litmus paper rounds and form a
teepee shape as shown and secure
the shape with a staple or paper clip.

12. Place one litmus shape into each
saturated solution with the point up
so it stands.

13.Wait 2-56 days and watch as

M How to Video - learnandclimb.com/pages/video-library
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Your saturated solution evaporates

eaving behind crystal formations.

WHen You ape WRiTin9 yougR

ReSuLTs in YOUR ScieNTific

Book, Thi
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Of SoLuTe heeDeD foR
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T00 MUCH
OR NOT ENOUGH

<= FROM KiT

3 PeTriDisHeS

Yeltow MeasuRing SPoon
URed

BeokeR

3 LiTmu$ PaPeR RounDS

i FROM HOme

waTeR
SugaR

SaLT
STaPLeR OR 3 PaPeR CLiPS
ToPe

Pen OR Pencil
CoLoReD maRkeRS OR COLORINYG 3%eNT
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THE KINGDOM
OF THE (RYSTAL
BRIDGE

FROM KiT

3 PeTri DisHeS

Yeltow MeasuRing SPOSN
PuRPLe STRiNY

BeakeR

FROM HOme

WaTeR
SaLT

ToPe
Pen OR Pencil

1. Using your tape and pen or pencil, label your
petri dishes 1,2 and 3.

2. Place the petri dishes in a place where they
will not be disturbed for afew days and align them
in arow as shown.

3. Pour 20 ml of water into your beaker.

4. Add a little salt to the beaker with water. Stir
until the salt dissolves and keep adding salt and
stirring until the salt does not dissolve anymore.
5. Divide the saturated solution in your beaker
between petri dish 1 and 3, leaving petri dish 2
empty.

6. Next, carefull¥hmake a brld(?e with your purple
string between the 3 petri dishes. The purple
string should touch the bottom and rest m5|de
each petri dish.

7. Wait afew days and see what happens!
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1. Ask an adult to prepare boiling 6. Allow to cool almost to room Iar?er the crystals will grow! (you
water and have it nearby. temperature, about 15-30 minutes. will see results after 24 hours).
2. Using your Tablespoon 7. Drop the dome shaped seedinto  11. This time we colored the solution AN oV
Measuring Spoon, measure 2 the solution in the cup. Make sure only, notice if the crystals took on BO o W3
LEVEL Tablespoons of Crystal theflatpartis onthe bottomandthe color. Next, we will color the seed! 2P 0R

Chemical into the plastic cup.

3. Using your beaker, let an Adult
measure and pour 50ml of boiling{
water into the cup with the crysta
chemical.

4. Carefully stir to dissolve
completely. There should not be any
crystals remaining, the saturated
solution should be clear.

5. Add a few drops of blue food
coloring to the same cup and stir.

rounded part is facing upward. Use
your tweezers to position your seed
in the center and not touching the
sides of the cup.

8. Putin aplace where it will not be
disturbed.

9. Gently lay an opened napkin or
tissue over the cup so dust cannot
disturb the crystals.

10. Wait 1-5 days to see the magic
happen! The longer you wait, the

M How to Video - learnandclimb.com/pages/video-library
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RED CRYSTALS
<2 FROM KiT

CLeaR PLASTiC cuP

TaBLeSPO2n MeasSuRing SPoSn

ADP CRYSTaL CHemical

(ammonium DiHYDROYen PHOSPHaTe)
ReD f09D coLORINY

Dome SHaPeD CRYSTaL SeeD

STIRRINY STick

= FROM HOme

An aDuLT TO HelP
Boilind waTeR

NaPKin OR TiSsue
PaPeR Towel OR PLaTe
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1. Ask an adult to prepare boiling
water and have it nearby.

2. Using your Tablespoon
Measuring Spoon, measure 2
LEVEL Tablespoons of Crystal
Chemical into the plastic cup.

3. Using your beaker, let an Adult
measure and pour 50ml of bonlmq
water into the cup with the crysta
chemical.

4. Carefully stir to dissolve
completely. There should not be any
crystals remaining, the saturated
solution should be clear.

5. Allow to cool almost to room
temperature, about 15-30 minutes.

6. Meanwhile, place your dome
crystal seed on top of a folded

——

paper towel or plate (to protect
the work surface from food color
stains) and drop 5 drops of red food
coloring onto the rounded top of the
seed, allowing each drop to absorb
before droppin: ? the next. Allow the
seed to partially dry while you are
waiting for the solution to cool.

7. Drop the seed into the solution in
the cup. Make sure the flat part is on
the bottom and the rounded part is
facing upward. Use your tweezers
to position your seed in the center
and not touching the sides of the
cup.

8. Putinaplace where it will not be
disturbed.

9. Gently lay an opened napkin or

tissue over the cup so dust cannot
disturb the crystals.

10. Wait 1-5 days to see the magic
happen! The Ion?er you wait, the

larger the crystals will grow! (you
will see results after 24 hours).

11. This time we colored the seed
only, notice if the crystals took on
color more or less than the last
experiment. What is different? What
looks the same? Next, we will color
both seed and solution!

%\ uRSC\Q NG
NoTeBO°\‘
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1. Ask an adult to prepare boiling
water and have it nearby.

2. Using your Tablespoon
Measuring Spoon, measure 2
LEVEL Tablespoons of Crystal
Chemical into the plastic cup.

3. Using your beaker, let an Adult
measure and pour 50ml of boiling{
water into the cup with the crystal
chemical.

4. Stir to dissolve completely.
There should not be any crystals
remaining, the saturated solution
should be clear.

5. Next add 5 drops of red food
color and 3 drops of blue food color
to the solution and stir.

6. Allow to cool almost to room
temperature, about 15-30 minutes.

our dome
crystal seed on top of afolded paper
towel or plate (to protect the work
surface from food color stains) and
drop 5 drops of red food coloring
onto the seed, allowing each drop
to absorb before dro Eing the

7. Meanwhile, place

next. Next add 3 drops of blue food
coloring to the top of the seed and
allow to partially dry while you are
waiting for the solution to cool.

8. Drop the seed into the solutionin
the cup. Make sure the flat part is on
the bottom and the rounded part is
facing upward. Use your tweezers
to position your seed in the center
and not touching the sides of the
cup.

9. Putin a place where it will not be
disturbed.

M How to Video - learnandclimb.com/pages/video-library

10. Gently Iam an opened napkin or
tissue over the cup so dust cannot
disturb the crystals.

11. Wait 1-5 days to see the matggc
happen! The Ion?er you wait, the
Iar?er the crystals will grow! (you
will see results after 24 hours)

12.This time we colored both the
seed and solution. Notice if the
crystals took on more color than
in the last experiments. What is
different? What looks the same?
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MAKE A SPARKLY
CRYSTAL STAR

<= FROM KiT

Mi¥ing CoNTaineR
ToBLeSPO2Nn MeasuRing SPOoNn
BORaY

10R 2 MeTaltic PiPe CLeaneRS
THReaD

2$TiRRinY STickS

FrROM HOme

An aDuLT To HelP
1cuP of Boilind waTeR
SCiSsORS

NaPKin OR TiSsue
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1. Ask an adult to prepare boiling
water and have it nearby.

2. Shape your star. You can
twist two pipe cleaners together
lengthwise for 2 colors if desired.
Shape your pipe cleaner(s) into a
star shape that is no larger than
2 %" tall and 2 %" wide. You can
do this by hand, you can wrap it
around the outside of a star shaped
cookie cutter or you can lay your
Eipe cleaner on top of the attached
template of a star and bend to
shape. If the pipe cleaner is too
long, simply trim off the end with
your SCissors.

3. Cut about a 10” piece of thread
and tie one end around a point of
the star.

4. Tie the other end of the thread
around a stirring stick.

5. Let an Adult measure and
carefully pour 1 cup boiling water
into the large container.

6. Measure and add 3 LEVEL
Tablespoons of Borax into the
container with hot water.

7. Carefullyl_hstir until completely
dissolved. This solution and the
resulting crystals are usually a little
cloudier than the ADP versions, this
is expected.

8. Next, ask an adult to help you
gently immerse your star shaped
pipe cleaner hanging from the string
into the hot solution (Borax crystals
will grow better if the solution is hot
and allowed to cool slowly). We will
be suspending the star by laying the
stirring stick across the top of the
container while the star dangles in
the solution. It is important that the
star does not touch the sides or
bottom, it should be fully suspended
and immersed in the crystal growing
solution. This may take a little
measuring and adjusting to get it to
hang in the right spot. You can “roll”
the stirring stick to tighten the slack

ReCORD youR ResuLTS in

in the thread and move the star up
and down to position it.

9. Putin a place where it will not be
disturbed and lay a napkin or tissue
over the container to protect from
dust and to allow the solution to cool
slowly. Wait and watch the magic
happen!

10. After a few days, remove your
star and allow to dry. Leave the
.tthlretad attached, we will be hanging
it later.

11. Store your crystal star in a dry,

safetplace 3'"ti|| you are ready to
create your display. YouR

scieNTifiC noTeBO2K.

ARe THeY Tre Same SHaPeD
CRYSTALS as in OTHeR
e¥PeRimeNTs ?

use YouR madnifyind 9L ass

T0 TaY T0 iDeNli
CRYSTOL STRLT Ly 1He
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1. Ask an adult to prepare boiling
water and have it nearby.

2. Shape your pipe cleaner into
a star shape that is no larger than
2 %" tall and 2 2" wide. You can
do this by hand, you can wrap it
around the outside of a star shaped
cookie cutter, or you can lay your
Qipe cleaner on top of the attached
template of a star and bend to
shape. If the pipe cleaner is too long,
simply trim off the end with your
SCissors.

3. Dampen your star with water and
lay it flat on a paper towel or plate.

4. Carefully open your glow powder
and position the tip of the bottle over
one corner of the star. Slowly turn
the bottle up-side-down over the
star (powder may pour right out or
may need a little squeeze) and while
holding it very close to the star, begin
at one corner and move the bottle
around the top of the wet star while
covering it with glow powder. Go
around the star 3-5 times to really
load it with glowing action! Then
let the star dry while completing
the next few steps. Be sure to save
some Glow Powder for another
experiment!

—

5. Cut about a 10” piece of thread
and tie one end around the tip of your
pipe cleaner star.

6. Tie the other end of the thread
around a stirring stick.

7. Let an Adult measure and
carefully pour 1 cup boiling water
into the Mixing Container.

8. Measure and add 3 LEVEL
Tablespoons of Borax into the Mixing
Container with hot water.

9. Carefully stir until completely
dissolved. This solution and the
resulting crystals may be a little
cloudier than the ADP versions, this
is expected.

10.Next, ask an adult to help you
gently immerse your star shaped
pipe cleaner hanging from the string
into the hot solution (Borax crystals
will grow better if the solution is hot
and allowed to cool slowly). We will
be suspending the star by layin

the stirring stick across the top o

the container while the star dangles
in the solution. It is important that
the star does not touch the sides or
bottom, it should be fully suspended

adjusting to get it to hang in the right
spot. You can “roll” the stirring stick
to tighten the slack in the thread
and move the star up and down to
position it.
11. Put in a place where it will not be
disturbed and lay a napkin or tissue
over the container to protect from
dust and to allow the solution to cool
slowly. Wait and watch the magic
happen!
12.After a few days, remove your
star and allow to dry. Leave the
thread attached, we will be hanging
it later.
13.Hold near a bright light for
a few minutes to charge the
phosphorescence. Take it into a
darkened room and see the glow!
14. Store your crystal star in a safe
placed.un?l you are ready to create
our display.
! : yD youR ResSuLTS
ReCORD 9JC NTiC
in YOUR Scievli
nOTeBOQK.

How Lon9 DoesS 3 1-minuTe

and immersed in the Borax solution. CHORIe Of LiFHT Jive JLowin

This may take a little measuring and
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MAKE A GLOWING
(RYSTAL STAR

<= FROM KiT

Mi¥ing CoONTaineR
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GROW CRYSTAL STARTER
SEEDS-ALLOW CRYSTALS
TO FORM ON THE BOTTOM
OF A DISH AND USE THESE
SEED CRYSTALS TO START
BIGGER CRYSTALS

< , - >
<= FROM KiT g== | | &=
ADP CRYSTaL CHemical U A

(ammonium DiHYDROYen PHOSPHITe) : \~\/\J

BeakKeR \ |

Yeltow measuRing sPocn — ﬂ N

PeTriDisH —~——

AN . .

i FROM Home R ECATR k- Rk sTals Have
g e 2. Ask an adult to prepare boiling water. ce Tie cug 'ﬁ.om

An aDuLT TO HelP 3. With the help of an adult, add 20 ml boiling water 0“ on ﬁe BO

Boilingd waTeR to the beaker. ‘ oanDP ° ‘\Tz_ ‘ D,‘ S “ 9 ou

SRl ve 200 @ o 26Ty PE TR 3dOST
g: If’our the mixture from the beaker into a petri w-‘u_ c“OQSQ 'T ‘ OR -“-,‘e
ish.
6. Put in a place where you can allow the seed one a“D Sa\’e ‘.mem.
crystals to form. Depending on the humidity in the T ey PQR\
environment, this can take from 1-4 days. The liquid ne\(
éwll tea\‘/l";;?orate, and you will be left with a bed of
rystals!
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1. Ask an adult to prepare boiling
water and have it nearby.

2. Using your Tablespoon
Measuring Spoon, measure 2
LEVEL Tablespoons of Crystal

Chemical into the plastic cup.

3. Using your beaker, let an Adult
measure and pour 50ml of boilinq
water into the cup with the crysta
chemical.

4. Stir to dissolve completelfl.
There should not be any crystals
remaining, the saturated solution
should be clear.

5. Next add 10 drops of food color,
or mix colors if desired, to the
solution and stir.

6. Allow to cool almost to room
temperature, about 15-30 minutes.

7. Cuta10” piece of thread.

8. While your solution is cooling,
choose a nice, large crystal from the

previous experiment. Carefully take
Jjust one crystal piece and tie the
piece of thread around the crystal.

9. Tie the other end of the thread
around a stirring stick. We will be
suspending the star by Iayin% the
stirring stick across the top of the
container while crystal dangles in
the solution. It is important that the
crystal does not touch the sides or
bottom, it should be fully suspended
and immersed in the ADP solution.
This may take a little measuring and
adjusting to get it to hang in the right
spot. You can “roll” the stirring stick
to tighten the slack in the thread and
move the crystal up and down to
position it.

10.Put the cup with suspended
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crystal in a place where it will not be
disturbed.

11. Gently lay an opened napkin or
paper towel over the cup so dust
cannot disturb the crystals.

12.Wait 1-5 days to see the magic
happen! The longer you wait, the
larger the crystals will grow! When
you remove the crystal from the
solution, give it a quick rinse under
fresh water and allow to dry. Safely
store this and all your crystals so
you can display them later!
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MAKE A GLOWING
MOON

<= FROM KiT

ADP CRYSTaL CHemical
(ammonium Dius;l%zosen PHOSPHaTe)
Glo%ns mogn SHaPeD STaRTeR SeeD

TaBLeSPO2n MeasSuRing SPOCN
THReaD
Mi¥ing CoNTaineR

2 STiRRINY STicks

= FROM HOme

An aDuLT TO HelP
1cuP of Boilind waTeR

1. Cut a 10” piece of thread and
tie one end around the “grooves”
found in your moon seed and tie a
good, strong knot to hold it in place.

2. Ask an adult to prepare boiling
water and have it nearby.

3. Using your tablespoon, add
8 tablespoons of ADP Crystal
Chemical into your Mixing
Container.

4. Let an adult measure 1 cup of
boiling water and add it carefully
into the container with the crystal
chemical.

5. Carefully stir with d/your stirring
stick until completely dissolved.

6. Allow to cool almost to room
temperature, about 15-30 minutes.

7. In the meantime, tie the other

end of the thread around your other
stirring stick.

8. Gently place your Glow in the
dark moon shaped starter seed into
the solution while suspended from
the stick. We will be suspending the
moon shaped seed using the stick
acrossthe top of the container while
the moon dangles in the solution. It
is important that the moon does not
touch the sides or bottom, it should
be M!X suspended and immersed
in the ADP solution. This may take a
little measuring and adjusting to get
itto hang in the right spot.

9. Put in a place where it will not
be disturbed. Gently lay an opened
napkin or paper towel over the cup
so dust cannot disturb the crystals.

10. Wait 1-5 days to see the magic

happen! The longer you wait, the
larger the crystals will grow!

11. Once grown to your satisfaction,
remove the moon from the solution
and give it a quick rinse of fresh
water and allow to dry. Leave the
thread attached- we will be hanging
the moon later!

12.Hold your completed moon
under a light for a few minutes, then
take it into a dark room and watch
it glow!

13.Place your Glowing moon in
a safe place until you are ready to
create your display.

ReCORD youR ResuLTS

inYouk scaaﬁﬁ%
I TeBOCK.
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1. Add a few drops of coloring
agent to the inside of your prepared
eggshell.

2. Use your paint brush to evenly
spread out the food color so the
whole inside of your eggshell is
coated with color.

3. Ask an adult to prepare boiling
water and have it nearby.

4. Add 3 tablespoons of Borax to the
large container.

5. Addafew drops of the same color
food coloring to the container with
the Borax.

6. Let an Adult measure and
carefully pour 1 cup boiling water into
the large container with Borax in it.

7. Stir the Borax, water and food keep the random crystals in a jar if

color until completely dissolved.

8. Now ask an adult to help and
use your tweezer to gently immerse

our V2 eggshell into the hot solution.

orax crystals will grow better if the
solution is hot and cools slowly. Lay
a napkin or tissue over the container
to protect from dust and allow the
solution to cool slowly.

9. Putin a place where it will not be
disturbed, wait 1-5 days.

10. Carefully remove your e%g eode
with your tweezers from the liquid
solution and discard any remaining
liquid. Some random crystals may be
in the bottom or on the sides of the
container, this is expected. You can
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you like!
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1. Using the small end of c(your
yellow measuring spoon, add 3-5
spoonsful of water to the beaker.

2. Add 3-4 squeezes of glow
powder to the water and stir well,
your mixture should be thick and
pasty.

3. Us%fyour paint brush to coat the
inside of the prepared eggshell with
the glow powder mixture, let dry. It
does not have to be perfect, more
and less in different areas is fine!
This will add fun and dimension to
your final geode!

4. Ask an adult to prepare boiling
water and have it nearby.

5. Add 3 tablespoons of Borax to
the large container.

6. Let an Adult measure and
carefully pour 1 cup boiling water
int.? the large container with Borax
init.

7. Stir the Borax and water until
completely dissolved.

8. Ask an adult to use the tweezer
and gently immerse your "2 eggshell
into the hot solution.

9. Putin a place where it will not be
disturbed, wait a 1-5 days.

10. Carefully remove your egg
geode with your tweezers from

the liquid solution and discard any
remaining liquid.

11. Give your geode a quick rinse
with fresh water and let dry.

12.Hold near a bright light for
a few minutes to charge the
phosphorescence. Take it into a
darkened room and see the glow!

ReCORD Yyouk ResuLTS

n JOUR SCieNTiFiC
noTeBOSY.
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1. Ask an adult to prepare boiling
water and have it nearby.

2. Shape your pipe cleaner.
This time we are going to make a
kind of cup shape. Twist the pipe
cleaner around itself forming a
kind of spiraled circle shape, but
don’t make it perfect! Little gaps
and bumps will give it some cool
features! Now, gently form the circle
into a cup type shape.

3. Cuta10” piece of thread and tie
a knot around the outermost edge
pipe cleaner so you can suspend
it in the solution in the same way
you did with the star in a previous
experiment.

4. Add 3 tablespoons of Borax to
the 2-cup sized container.

5. Let an Adult measure and
carefully pour 1 cup boiling water
int;{ the large container with Borax
init.

6. Stir the Borax and water mixture
until completely dissolved.

7. Now we will tie the other end
of the thread around your stirring
stick. We will be suspending the
shape using the stirring stick across
the top of the container while the
cup shaped pipe cleaner form will
dangle in the solution you have
created in the large container. It
is important that the pipe cleaner
does not touch the sides or bottom,
it should be fully suspended and
immersed in the Borax solution.
This may take a little measuring and
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adjusting to get it to hang in the right
spot.

8. Now ask an adult to help you
gently immerse your cup shaped
pipe cleaner hanging from the string
into the solution while it is still hot.
9. Putin aplace where it will not be
disturbed, wait and watch the magic
happen!

DID YOu KNOw?

Giveil d wY!

MAKE A PIPE
CLEANER GEODE

<= FROM KiT

LaRYe coNToineR
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1. Unfold your display and lay it out on
your prepared painting surface. | — -
2. Paint your display, use your palette to M
mix your colors! Allow to dry. ] il

3. Fold on the dotted lines.

4. Insertall tabs into the appropriate slots |

to build your displag. For example: insert 1

tab 1 into slot 1, tab 2 into slot 2 and so

fﬂrﬂ; l{:til all 11 tabs are inserted into all
slots.

5. Take your crystals that are hangin
on thread and sticks and insert each stic!
one by one all the way through each of the
3 holes found in the top. You will push one
end of the stick with thread attached up
through one hole from the inside until the
whole stick is outside, then allow the stick
to rest flat on the top of the display while
your creations float inside! Feel free to cut
and adjust the length of the thread to your
liking for the display.

6. Place the rest of your cool creations
on the stage area in the bottom and show
off your Grow, Glow and Show Crystal
creations!

“Paint
in your
favorite
colors
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Q1.

There are crystals on the bottom
of the cup but not on the growing
seed, what happened?

A1.

Water quality, temperature and
cooling rate can all play a factor
in this. Do not worry! Crystals
may form on the bottom or sides
of the cup first, but after a few
days they will appear on the seed
as well. Sometimes dust or other
impurities in the water stimulate
growth by becoming nucleation
points, the crystals grow quicker
and in random areas rather than
on the seed. You can save the
“extra” crystals that grow in a jar
for an added bonus!

Q2.

When | removed the crystal after
it grew it came apart from the
seed, is this ok?

A2.

Yes! This will occasionally
happen due to the reasons
mentioned above but this does
not affect the final result, you will
have a cool dome of crystals that
light can penetrate!

Can | just use hot water from
another source or do | have to use
boiling water?

A3.
You must use boiling water for the
ADP and Borax experiments.

My cnzystals are very small, why?

Please do not disturb the crystals
while growing. Do not swish the
solution around while waiting,
leave the dish still for a few days-
be patient- they will grow larger in
a dust free and still environment.

No c:rystals have grown at all,
what happened?

AS.

Usually thisis because a saturated
solution was not achieved. Please
be sure to use the exact amounts
of water and chemicals for each
experiment. Double check your
amounts and adjust accordingly.
If you need to add more chemical,
you must reheat the solution.
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First, remove the seed and place
on a paper towel nearby. DO NOT
REHEAT IN A MICROWAVE!! We
suggest transferring the solution
to a glass, heat safe container
and reheat it in a boiling water
BATH. Do not allow the solution
to boil. Then allow to cool with a
dust cover, place the seed back
in, wait a few days and watch your
crystals grow!

Q6

The .ipe cleaner has leaked color
into the solution, is this ok?

AG.
Yes, it is perfectly fine and
expected. There will be no

negative effect on your resulting
crystals!

| have spilled crystal solution on
&ny’?carpet or clothes, what can |
07?

A7.

You can wait until it dries and
vacuum up the powdery residue,
then wipe up any remains with a
damp cloth. If there is food color
agent in the mixture, follow the

same steps. You may need to spot
treat the area with a carpet cleaner
for best results. Remember the
coloring is bio-degradable and
should fade further over time.

Q8.
M

glowing moon, star or egg
will not glow, why?

A8.
The glowing agent’s
phosphorescence must be

charged before going into a dark
room by holding the moon or star
near a bright light for 1-2 minutes.
This will give your creations a
super glow!

| hav.e a little bit extra of each
chemical, can | mix them?

A9

No, never mix chemicals in this
kit. Perform each experiment as
directed and discard any unused
chemicals safely that you did not
use.
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