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Physics Magnetic Slimes

XF & F AR : All grade
¥ —U— K :Electron, electric field, current, magnetic field, magnet, attract,

repel, polymer

@ =EERHIE

1) Students should understand the origins of magnetism in the movement of electric
charges. (Including demonstration)

2) Students should understand the basics of electromagnets and permanent magnets.
3) Students should understand the concept of polymerization.

4) Students combine this knowledge to make magnetic slimes.

HAFEDOIEBRA > b @ Students make ferrofluid by mixing iron powder with slime.

® =REREY
Borax (Boron), Polyvinyl acetate,
Nails, Copper wire, Battery packs, Insulation tape, Iron powder (Fes0s), Assorted
ferrous items (paperclips etc), Permanent magnets, Copper coil, Voltmeters,

Molecule diagram set

® =iETiE

W] | AEAEDTRE) FREDOEE M

10 min. | Follow along the basics of electricity

1. Electricity is moving

electrons

2. When electrons move,

they make a changing

electric field.

3. Changing electric
fields create magnetic

fields and vice versa.
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10 min.

Demonstrations

Students pass various strength of magnets through copper
coils connected to voltmeters to see the effects of

magnetic strength and speed of motion.

Electric danger; insulation

Sharps; proper handling

AN EEBE

will show by moving nails and coils.

Students work on experiments while predicting what the voltmeter

Nails have various turns of copper wire to produce different
strengths of magnetic fields, including one with a reverse
turn (to demonstrate cancellation). The battery pack is use
to pass current through the turns to produce fields, the
strengths of which are demonstrated by picking up various

ferrous items.

5 min.

Basics of ferromagnetism
1. The electrons in materials are always spinning and
moving.
2. In some materials, they “naturally” line up, making

(weak) magnetic fields.

MEORE > HiE

BT > BHEH L
BWLMEE > EEAEL
BT S L

5 min.

Explanation of polymers

?n: LT ILI— P el

U= T AT )

II ‘mom (|JH (|JH c|)H

CH CH CH -
Fa o L

T Ned, ey, e

" W

10 min.

Making magnetic slimes
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Slimes
Borax is mixed with PVA | o — — . Ingestion: warning
and stirred to make a slime. o o + Staining: gloves
While the slime is mixed, gL
iron powder is added to the - .
mixture. As the iron is I 000
trapped in the polymer, the l” '"0'6.0
slime now reacts to
magnetic fields. F @000
EEDERESE
Students work on experiments to move the magnet closer to or
further away from the slime.

® &5 (RE - BFR. SRONE & DHEHD)
Understanding the connection between electric and magnetic fields. It is difficult for junior
high school students to understand the relationship between magnetic fields and electric

fields, it's important to know that the cause of the magnetic force is the motion of electrons.
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BDEHY DEHLDTILFRER

- XP G AR 2
X—U—K FURT T UG fe s e SO % 3IC

® =EHRHE
AUERT VT UL D FRAORAE B E AN TERENTEREEL T,
O FUERT VT URKIGOEEHETIEE > T LV
@ ZHLLTHELEMEEZMZALZ LT, BIXHA 20, £, 20BN T,
CBL T, EREFBEIN AL TS — [EREZITH ) - HREBET D) o
B AEREER L, BRIENRTE OFIEL TS5,

s AFEOEAERA N BIOH DR AN TH I EIZOWTHRT S, £72. Kt &
EEAERDE > 2GS I3 EBRAE R ORI 3%, Sben
STRE. FORBOBRINZITH,

® EHHIEFY
T U T KRR 1 [ OFEEBRTH 200 nL HIVUEFTES TH D,
<MEVWHF>T 71 gl LTK 10 nl 2%, ZiAvE#EE; 200 mL
O ZRERDBOHINX CTERIT/2 5 F TNET %,
ERyE (1 AUFRIAVT VU LKERTS L0, TIRO 5 B FEZE /)
SFIFICLTHWS LfifETH D (REBRTITHRD 2 B3V s
ffH Lk TavHRKk &LTHNWD),

7 Lz (3FHEH) EXIVCEFLLDEEERVWLOERET S,
Fo, BT LXROEMEIR RS, BEZ LITHET 5,
T ALY R PFEZTLIZ2 mg BRETI W
A B~y b BT EIZIA
AR & RN T PEZLICHBRE 4 RA+RBRELT Lo
MK (A A 2ZHK) BZLiz1o
® ErAE
Ref | AEfEOIEE) FREOIEE MR

154y | TawHBHLFTLFUoTEDLIRKIENEZDHTEA
9?2 (FUHET VT URIEDOHER

O #HBEICLST-F o U KEKR (8 b6ml) 3w
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SEORESE
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Iz nnEx, FELE D,

E. Eony Z ezl

20

DRBEIZT 2 ANTHRELY ) (FvRT T
/ﬁﬁ@@@ﬁ%)
O IV CEFOLTILREGERNT 2xEH
BEL, ZNENEZAND L ED 7000 ARGRE LT
5o

cILHMBT AR

ES
R, AEO
P TELIHED,
Fo. BT - T ARGRIC
2BV E ST, RGRD
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D IRED,
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@ OICLoTENPPZTNWAZILE TAINLE Y
Wea iz 52 & CHERT 5,

1557 | TEZ IV CITERISLIZDIEZA D ? )
O TRaNLEUBEITUTUEIUEOELLE | T EIATVEDOED
OGS LoD, #ERT DT E ) THIL L VW, & LTS TWVD D, HER
2 3HD, TOHEEEZSED,

AEDRESE
TrFLIavHEOELLENRESTNDINEZ, £V ) EREZTIUL
FLHETE DMEHR L2 ~T2 032,

@ A FURHKE L ZRBREICERY ., I UERE
MMz -0t TAaLVEVBREINZ D,

® M (RE - &R, BRONE L DR
TR VR LA LEME S Y, HRELITEAEZREAT L, 2O UET
T SOSIESBER SOETH Y | NP OBR I AT L DT v 7 OOk
BHE (TI7—8) DI E0MERRE, Z<DERIZHVENTND, @RILF TS,
IURMEITBNWTT 7 &Mz, £é®ﬁﬁ%%m®&“&bfﬁmfé Lz
Ao siEn, FEMRETHLERY EFonKETH 5, !
—J., X I C (3R CeHiOs) 1T TRILBHIER]) & LT, JHRAEIKCEMICE &

ncEy, BErttird (RLO), HO
CeHsOs — CHeOs + 2H* + 26~ =weveene D  no B0 g
OIS E - T, FUFRKFO A T5HE 1L, BRI, \/\q

H\ED T~ 22, (HO) HO OH
CeHgOs + I — CeHeOs + 2HT + 217 +-vvvvee ® E2ILC

ZOBIFAVRIRIZEZ I C ZMATHRIAKIETHLN, aUvET T UK
JRDFEBTITY &, AOEBIZ-E D &b,

ASENIHEREDONHEX I C 20T AR E I DBWEEHWT, ORI MEZH
RLEBRTH D, FHETHHS TWDOIRNEND AKX — FTEX | AOE(DB53 0 030
DT, BEEA G| ER0T U, REBRTIT, BchlE LTEX I CUSMNT, AKEKD I LF
HEREBFHTHENTED, o, ORI D08, TI7—EBE2HWTT v~
ToERNMRL, AUET T URIGOBEETI L TE B,

® SEXHK
1) AHEBEI, IR (2007) I UFET 72 OGOESENHT (5SAHE, vol. 5 pp. 239
244)
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- BAE Ny b - KK

- ZKEAK - B—h— el

AR TTA YT

o EMEITE
M| AEfEOTRE FEREOEER
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B | AEFEDIEE FREDOTE A

5% [EE IOV THI > TWET D,

EEDORESE
HHEICOWTHSTWAHZEE2ELH, FHELE Y.

—HEE (RBEKFET R L) IZOWTOMBEEZ-L<, | - EFEE DOV EDY 2@
() - BeFE O KR 2 A L, Jihe pH 3Bk 72 & C | LT A0 miFkEsE

WA, R EHED,
« BN LD fRROSRCER NV T R &
D,

255y | MEBRICIRIRAKFET PV U LEAND EEARI LN | « BERIZERTE L LD
EZ Y ETD, ] (2T RS 2%AT D

EEORESH
ENRRIGNEZ 200 EE LAV, BRTD

— %%%?5 E@k%%*ff%U?Aﬁ&E
v CERABIRENFET D T L 2 HERET D,

REON% TREOERIZY DL H1RHTLED | ~Ev MEEAT, LA
. VASERT B & 5 1T

30



ARERE VA TR - TR ER - L

E?ﬁ@lh\%iﬁﬁ

BB DRI T, MWEEROEENELT D0 E I DOV TELE

Do

— HERFOEMNI OV THES,
(B) - MR A T2 L E EDRD EF2
AF =N =PRI EEEI TR0 30 ?

MEfiY 2 F M U CL BUSORITE CTRIKDEEN ED &

INZIRD M ERET D ERAEZEX TSV, B3
BR ATV B ERFOBERIDENLT 5 2 & ARE LT

72 &N, |

CEEICEEL, TEAHTE
TEBICEBH ST D,

WA VST N ST/t
T 5,

E?io)lb\%igﬁ

(LB DHTH T, WELKROBEENET 5008 5 a5 EErEE

H AN TT, ET 5,

MbFZLDORIT#% COERROERITIED L D121
F L72h

E?i@lb\%i,z_ﬁ

ED XD 7R ERFE AN CloD ), EFFERNE S L7200 EFELE

W, BERT D,

TR ERR & RGO R 2 <,

E?i@lb\%i,z_ﬁ

Bl bOIT o T2EBRICOWTIEY IRY BRI OWVWTELAE D,

@ 5 (RIE - BR. BRONE L DR

W IRIEKFET R UL Z AL & IROBUSE Z 5,

(1)

NaHCO3; + HClI— NaCl + HO + CO:

FROE DT, BRIy bR PAREITIREEKFET Y UL
TEexy b

DR AL, M2 A7z B (& B 2 URE

NN

(Wl g)

31

E L. BAAOTERT S, MSaIOE &35,




ARERE VA TR - TR ER - L
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5 B

ines!
Chemistry Pasta Rocket Engines!

XF & F AR : All grade

¥ —U— K : three essential factor for combustion, catalyst, enzyme

@ ERH=E
A rocket is a fire. Fires need three things; fuel, oxygen and heat. We use yeast
on hydrogen peroxide (Hy;0,) to make water (H.0) and oxygen (0,). Then we use the
oxygen and the pasta to make a fire.
AFEOIERNRA > : Students research optimum conditions between amount of

hydrogen peroxide and catalyst to produce oxygen.

® EHHIEFEY
hydrogen peroxide solution (3%(A), 5%(B), 10%(C)), manganese oxide, active dry
yeast, short pasta (Cylindrical pasta like macaroni),
200 mL beakers (x7), Electronic scales, Tweezers, spoon, 100ml measuring
cylinder, stopwatch, wax paper

(for demonstration) glass bottle with perforated 1lid, matches

® XEiEAE
il | AEAEDTRE) FEDOEERM

10 min. | “Let’s think about what a rocket needs to fly in space. | * essential factor for

Rockets are flying by burning fuel in space. But, | combustion: fuel, oxygen

there is no oxygen in the space around the rocket. | and heat

”

AN EEBE

Think about how rockets are flying in space and what they need.

"Rockets have not only fuel but also oxygen
sources. Oxygen is made in rocket and burnt with

fuel.”

” Today, we use hydrogen peroxide and catalyst.”

20 min. | Experiment One; Finding the Best Fuel

Students research optimum conditions for producing

oxygen by decomposition reaction of hydrogen peroxide.
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AREDEEBE

Students expect the optimum concentration of hydrogen peroxide.

(method)

(@D Maeasure out 100ml of hydrogen peroxide and pour this
into a 200ml beaker. Weigh the beaker and hydrogen
peroxide together.

@ Put the manganese oxide into the beaker and wait 2
minutes.

(3@ Take the manganese out, wash it and dry it. Weigh the
beaker again.

(@) Check the difference between the mass at the start and
at the end.

“Manganese oxide is catalyst, and active dry
yeast is also catalyst for this reaction. Yeast
contains enzymes. With these enzymes, yeast can
take part in many chemical reactions. For
example, they can use sugar to make carbon
dioxide, which we use in baking bread. we can use

yeast on hydrogen peroxide to make oxygen.

+Experiment with different
hydrogen peroxide (A, B,

or C) for each group

15 min. | Experiment Two; How Much Yeast?
EEDERESH
Students expect the optimum amount of yeast.
(Method) * Experiment with different
D Measure out 100ml of hydrogen peroxide and pour this | amount of yeast (3, 5, 7,
into a 200ml beaker. Weigh the beaker and hydrogen | or 10 g) for each group
peroxide together.
@ Weigh 3, 5, 7 and 10g of yeast.
(3@ Add yeast into the beaker and measure the mass of the
beaker every 30 seconds for 3 minutes.
@ Take the manganese out, wash it and dry it. Weigh the
beaker again. Check the difference of weight.
5 min. Demonstration; Pasta Rocket Engines

@ Put hydrogen peroxide in a glass bottle.
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@ While observing the inside of the bottle, add
yeast.

@ Cover it with perforated lid and stand pasta
on the hole. When the jar is filled with oxygen,
light the pasta with match.

® i (RE - HR. BSRONE & DHEH)
What is a “catalyst” ?
A catalyst is a chemical that “accelerates” a reaction but is not used up in
the reaction. This means that catalysts can be used many times.In today s
demonstration, the catalyst was manganese dioxide (Mn02). It was used to catalyse

hydrogen peroxide into water and oxygen.

What is an “enzyme” ?

An enzyme is a biological catalyst made of . One type of enzyme can catalyse one
reaction. Enzymes work because of the shape of their proteins. If the shape
changes (by heating, high/low pH and so on), then the enzyme “dies” and cannot

be used any more.
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Pasta Rocket Engines!

Experiment One; Finding the Best Fuel

We have 3 types of hydrogen peroxide fuel; A, B and C.
To make a good , we want a lot of oxygen.

To get a lot of oxygen, we want a high . @
We can find the amount of oxygen that is made by checking the weight of the

solution before and after the reaction.

Equipment

3x200ml beakers Electronic scales
Hydrogen peroxide solutions A, B, C

1 piece of manganese oxide Tweezers
100ml measuring cylinder Stopwatch

Method

—

Using the measuring cylinder, measure out 100ml of hydrogen peroxide A.

2) Pour this into a 200ml beaker.
3) Weigh the beaker and hydrogen peroxide together. (mo)
4) Put the manganese oxide into the beaker.
5) Wait 2 minutes
6) Take the manganese out, wash it and dry it.
7) Weigh the beaker again. (m1)
8) Check the difference between the mass at the start and at the end.
9) Repeat the experiment for B and C.
Solution | Mass at start, mo () Massat end, m; (g) Difference in mass (mo-m1)  (g)
A
B

Experiment Two; How Much Yeast?

When hydrogen peroxide into water and oxygen, it gets hot. Heat
can “kill" enzymes like yeast, so if the reaction is too fast, it can
stop itself.

Too much yeast and the reaction is too strong — the yeast “dies”

and the reaction stops.

Too little yeast and the reaction is too slow —we do not have oxygen for our fire.
Also - if there are too many bubbles, the oxygen cannot flow freely.

Equipment

4x200ml beakers Electronic scales Yeast Spoon 4 sheets of wax paper
400 ml of hydrogen peroxide 100ml measuring cylinder Stopwatch

Method

—
=

Weigh out 3, 5, 7 and 10g of yeast.
Put these on wax paper.

w N
z = =

Using the measuring cylinder, measure out 100ml of hydrogen peroxide.

4) Pour this into a 200ml beaker.

5) Weigh the beaker and hydrogen peroxide together. (mg)

6) Add yeast. (my) —

7) Measure the mass of the beaker every 30 seconds for 3 minutes.(m) :

8) Check the difference between m; and mq '
)

O

Repeat the experiment for the other amounts of yeast.

Yeast mo ( =mg+my) t=30 t=60 t=90 t =120 t =150 t =180
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