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Abstract

We have investigated and developed many chemical experimental methods, including chemical magic demonstrations, for

delivery to classrooms. In Japan, foreign language activities are going to be compulsory from the 3rd grade, and English will

be implemented as a regular subject from the 5th grade at elementary school in AY 2020. Over two thirds of the students of

our Science Teacher Training Programs will teach at primary schools. So, we have challenged to demonstrate the chemical

magic in English for returnee students as a university class. The procedures and presentation methods were described in

Japanese and English textbooks of chemical magic demonstrations. Recently, we were able to hold a hands-on experiment

class “Making Karume-yaki” in English. We report here about the English practices in detail.
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C'mon, baby: Let's'chem!
Jumpiintorthe world

of chemicalimagic!

NIhe 27 times| of
“Deliveny of: Chemical Experimentall Practices?”

Dr. Magic & His Friends
254 K1
WO 1570, &2 D% 2, C.M.S. (Chemical magic
Show) &% VAT, FEHTHII) v b, ¥HE24
RN THZE, R OFAEA/HY ¥ A& iR L7z,
C.M.S. (Chemical magic Show)
C.M.S. Once we watched the experiments.

C.M.S. Since then we fell in love with chemistry.

Recent chemical magic shows seem to have changed

considerably.

Nevertheless we are all chemists, traveling together in the

world of chem.

C’'mon, baby. Why chem?

Perspectives on dreams are inspired.

C’'mon, baby. Let's chem?

Many fascinations and full of mysteries.

274 FeIIMuifLEERO~Y ATy bF Y T2
y— [ray %] OHCHIT, #< NICE 2019 D
ATA ROy b BIES I, R L7
My name is ChemRaccoon: a Raccoon
(Tanuki) who loves Chemistry very much!
Since Chem (Kemu) means chemistry in English,
| am called ChemRaccoon (KemuTanuki)!

A white robe & safety glasses are my trademarks.
In chemistry, things show
various changes mysteriously.
Since | am a Raccoon (Tanuki),
| am good at playing tricks and
bewitching, disguising myself!
Now, let's study Chemistry
through Magic!!
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I Demonstration Mascot “ChemRacoon (KemuTanuki)”

« Debut in Mar 2016 in my Chemical Experimental Book illustrated by a
graduate of Dept of Science Education of our university!

+ Also appeared in 2016 on the ppt slides.

+ Good jobs in my Chemical Magic Demonstrations Books 2018 & 2019!

Puppet used in
demonstrations

FOPR% KemuTanuki
ChemRaccoon

NICE2019 X514 K #R¥ XAy bk [FL2X*]
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Titles and the Order of Chemical Magic

1. Sealed Explosion
—Rocket & Flame Leading to
Explosion & Alcohol Gun-
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We put a few drops of ethanol (alcohol) in
each empty steel can of tomato juice and
place cups over cans.

| peel off the sealed tape
on each side hole of cans,
then bring a tip of the flame
of this lighter into the hole.
What will happen?

Next, watch the cups fly
like rockets using gasoline!!
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Now, we will show you that
rockets fly with whisky!!

(This time we use a Scotch whisky. A bourbon whiskey also can be used.)

If we fail this
experiment,
we might lose
the credit for
this class.
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When we ignite a mixture of a flammable
gas and air within the explosion range...

An explosion will take plac
If the concentration of a flammable gas
is outside the range, it doesn’t explode.
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0 _Ethanol 3-19% 100%
m ]

Gas 6 particles Pretend 30 particles are

Gas 1 particle\ ai o4 particles 1N @ can. If all particles
Air 29 particles

are air, no explosion
occurs. If 1-6 particles
of ethanol gas are
mixed with 29-24
particles of air in the can
like this manner...
BOOM!
An explosion occurs!!
Too much or too little
equals no explosion.

000000
00000
000000
000000
000000

00000 0
000000
000000
00000
000000

eAir e Ethanol gas

2714 K13

| Red area shows explosion range! |
First, we showed you that rockets flew with “Ethanol”.

=pthanol is included in alcoholic beverages and
also used for disinfection.
0 Ethanol  3-19% 100%
[

]
Next, we showed you that rockets flew with “Gasoline”.

—p Gasoline is used as a fuel for car engines.
0 Gasoline 1-6% 100%
I

]
Finally, we showed you that rockets flew with “Whisky”.

=—p Whisky contains about half the volume of
“Ethanol”.

274 K14
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The lower and upper explosion limits of
hydrogen range from 4 to 75 percent!
0 Hydrogen 4-75% 100%

Air passes through the rubber film of a balloon little by
little.

A mixture of hydrogen and air is commonly within the
explosion range.

Instead of using dangerous hydrogen gas, non-
flammable and light helium gas is now being used for
floating balloons.

A hydrogen explosion at a nuclear power plant in
Fukushima occurred because hydrogen gas was
produced, mixed with air, then exceeding the lower
explosion limit.

274 K18

Another explosion accident occurred at a
spa facility in Shibuya, Tokyo in 2007.

The cause of the accident was “Methane”
contained in the spa water.

0 methane 5-15% 100%
(. |

The explosion range is not so wide.
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Methane will be diluted

\down into the red area
OO s(explosion range).
So...An explosion occurs!!

Methane is lighter than

We put fire on air!
the methane ercentage of methane in a can

going out from B —

the top hole. 5 15 oo%

Air comes in
from the hole on
the lower side
and mixes

with methane.

274 K20

Conclusion

If a mixture of a flammable gas and air within the explosion range
is ignited, an explosion will occur.

If the concentration of a flammable gas is outside the range, it
doesn'’t explode.

0 Ethanol 3-19 % 100%
(I I

Gasoline 1-6 %

(. ]
Methane 5-15 %

- ]
Hydrogen 4-75 %

| TSR |

The wider the red range (explosion range), the more dangerous!
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We made something like this!!
1. Alcohol gun (Igniting with a lighter spark)

These are made of
empty gas lighters.
We put a very small
amount of ethanol in
each film case.
Before putting on the
fire, let’s look at the
spark!

274 K22

2. Alcohol rockets using spray cans

L

These are
tough enough
to be used as
spray bottles

Each contains twice volume of
ethanol and air of a tomato juice
can!!

So to say, “Alcohol bazooka!!!”

251 K24

* 02 b

BEH?2 FHRBEAENZI-IK QBT OH8)

That's all for today.
Could you give us a big round
offapplavse andicheers

O UK presentation?
Thank you for your attention.
We're looking| forward terseeing
you again ifiwerhave aichance!

Presented by Dr. Magic & His Friends
254 K25

“The bazooka troops of Aichi University of Education,

fallin!” (Yeah!) [#5%11] (¥—1)

“Ready! Aim! Fire!” [Hiz | HZ | BT ]

FICXZ4 K24, RUBE2%/RLT.

ZOH, EOXZ4 R25THDLY) OB, X34
K26 T A7 XFho0b ) oREE L.

ﬂat’s all for today.
Thank you for your
attention.

Did you have a
good time with us?
&e you soon!

2714 K26

V. {EF< 2y VTORETHES N RER

HRobE~ Yy 7 EROFERERIZ, £ THRO
FHRE DM T, RFETIT o 72 1O PATEHE & ik
2RI TH o 72 FR D ORI Z#HAEI L D v
FUE, ROA T4 NHEYO Gk, 5HliE 7o 7.

BHOBREZ GO, Z#HEEBHPSPINTE 20
MAZA FER 28 GEAD D 158), ¥ F ) FEk
W10tk GEAD Y 8H) Tho7z. 727L, ¥YFURL
IRICEATH D L THEEZAAZITo 2L b D b
DEHolz. GRIE, TERTHRIZ, LFIho0m
24T, BERE FIF 0B H B EEZ LN
Dol b BAKR 2 5288 T b H Y, €D
LR ERAL, EICAA T4 TRRIETH 5 72
PFVFERIBIETE ., PlEEREONEET S L, dryer
= hair dryer, raccoon dog=raccoon, so to speak = so to
say, from lower side hole = from the hole on the lower
side, we made it!=we did it!, bang=sound, 7% &. (I
M2 b, [ % 12 "Don't try this at home! We are doing
this under a safe, controlled environments” % & L 72 5 W\
WERY | RUN2AEA T, [FEBRIZE D5 7255,
IDHEFELTH L) ICIRHREOREEEZALTH Y
TIZFT2hHB] ) BEOER, Bz w272
Wiz BEILTW2Z2W2EEOHE (HAN) 75
3, 390 L VNS L) T RN A H o
7z,

44, CoEERTTIE, Sty sk
HAGETHUR S 2 &20%3 10 (201944 H 28 H il ik i
HAOWRHAEY A T A AT — Y, RG220,
JeUR20194E5 H 20 H R &A42 56 [ )4 R E | B 2
DHRPFEM) o7z, HEFHTH, HRZRHAIZID
LT ENTE, 74 AF—ur vy bPRMLAWET
b, ISZEICHNIA, YRV ITHILHTE.
L2L, ®%b32BHT, FEEN ORI X 5 P
BUEEMIETOLNTEY, EBE ) F 2R
AT BB HNVS, HELTho /R L 72 5 HHGE
DRELT 7Y MIOIADRLN, WL 2ITHY
TRTHoTz. Gtk YHELTWLOL)NTH .
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. JL A v e oEST4s 2019 Toya’s Lab (Aichi Univ. of Education)-Nanzan
VL. 7 kﬁ %ﬁz ) @%E%naﬁi !!Mg\ Kokusai Senior High School Collaboration Project
EEROFEMIZLLTOME ) TH 2. “Chemical experiment class to enjoy the experiment while

1. # H : “Chemical experiment class to enjoy the leaming scientific way of thinking
experiment while learning scientific way of thinking” There are a lot of “Yummy!” and “Chemistry”
There are a lot of “Yummy!” and “Chemistry” when when making sweets! ~ Making Karume-yaki
. ' . . Venue: Cooking room, Nanzan Kokusai Senior High School
makmg sweets! ~ Makmg Kamme'yakl Support: The Chemlcal Society of Japan, JapanSeetety—feﬁ
. R BT AR L | AT e PR N S tiop—Aichi-RrofoctralR- ot b 4
2. ;j‘:1$ : m‘ ”J B'T‘ 'ﬁ’-;{:’:%*x )’:ﬂ]ﬁ H j(%):' /E'\Bfﬁ‘ Financial support: Grant in A|d for Scientific Research (C) 18K02934
g2 Development and practice of chemistry experiment teaching materials
= in individual tutorial experience-style (including English version) by that
3. H H% . 20195157 )EJ 22 H ()Ej) 13 : 00-15 : 00 people can realize the usefulness of “Science”

4. RG B ILEBSE S A Summer Study FEAE [ WG
THNVABEE |52l MILERRAR3EE4 5,
B IR S e 12 4R 5 %4, 2l 8 4 THER

274 K2 FEBRUELZA ML

BOFENI L2, S#EokIz. 72771, Before starting the experiment
BN ABEEVED 1 %%%ﬁﬁél ., ZF8MmCEM. = The foodstuffs that may cause food allergies are listed below.
= - o n o = - Lo . [Labelling requirements: 7 items]
%%L idH Z'Kﬂ:‘?/ﬁ\/ NVT ATy XL #‘:L’ % Wheat, buckwheat, egg, milk, peanut, shrimp, crab.
AT S EIRE 2 B, LBV b, [Labelling recommendations: from 18 to 20 items]
ERT = I e s ol T o Abalone, squid, salmon roe, orange, cashew nut, kiwi
> %Fﬁ ﬁjg!%m#%&*wigh fruit, beef, walnut, sesame, salmon, mackerel,
6. FKEEH i‘m qzajiﬁs BFFEE 4 ﬂ‘:@ﬁ 6% soybean, chicken, banana, pork, matsutake
7. FEERIE ALFEEMEBEDY © [8. BETED mushroom, peach, yam, apple, gelatin.
o ) S o W SH )~ g v * We use egg white when making Karume-yaki. If you
%%ﬁ‘l NNVABES ] ONE DI & % IR are allergic to eggs, never eat the Karume-yaki you
. 20194E7H6 B&’%Eﬁfﬁfﬁi(}i??ﬁ’%‘/&~ made.

TRFZEMEFHEMEE & L THAREICE S
VA BEEAED |EBREE F B Z 07201 R (U
W EAMECTRLSFE I A 2MH) Lz EZR:o

254 K4 BRT7LILX—ICET3EE

HABZLE Y 7= a v 2 it L C Rz What is Karume-yaki?
1’!5)3?4 W, 254 FlceTiryramsh, % « Karume-yaki is a puffy candy and its making can be
food stall opened during some festival etc.
R F ) R R W O T LSS seenata
KGEL INTHANVABEENIB LI & 2 iERE

« It's crispy and sweet. It smells and tastes like burned

sugar, such as the caramel part of custard pudding.

BRCHERR L 7:1%, il K AN YY) IV AF =< — « Ingredients are water, sugar, egg white, and baking
LAy TR L T2H AV ABEXED 24T soda.
. N = » To a thick sugar solution heated is added
7z FEROBTIIEIMm, §Fikmcidsk GEAERL the mixture of egg white and baking soda.
U"%%ﬁi Gi'fﬁﬁﬁ, RU‘EE{@)EH 0)7?(3%‘2%) . Then, the solution swells to be Karume-yaki.
BIR—Y XY RR=VEZIA PApEH YY) TR * Whatis egg white?
Fe L AN ABX RN E COEROENE XS It is the white of an egg (such as a hen’s egg).

1 K2, 4, 6, 11, 14, 22, 23R V29 TR L 7=. ATAR6 DAz ER?
FIFRICHEH v 7 THH THRFHEL, #EE2 T

VI. HILXEEE(EV) DEBER TR S W 7-#ER .@(@.‘.

Tl OB FEERAE F 2 SRR B0 SER S R, %Mﬁﬁgﬁmm

G4 RRRD Y4 IV 7 OFNR EDD 7275, ¥

SRR L, 10 &0 KT O FATHE & AR, 2NaHCO;— Na,CO; + H,0 + CO,

TIZHFRHIN CHEBMBE L FEMT L LA TE . & T ..@.”'

DANABEED, I LARENTHo72. 7 ¥ — @ ‘@.
M DL ERBEEIETHE LYo (79) ST %mﬁiﬁmm xircm$ﬁ&®
Bote L, VEo 7z H b AREX DRI F G R .
B30 CoM M 23 L7720, A5 4 NEIRIY % [T AR BEEORABERICOT =4 —2 3>

T& ol Gk WEHEH ROEEZLOWH
ERTTVLEYT—2a VEYGEIL TV E W,
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Let’s detect Carbon dioxide
generated by heating baking soda!

Which lime water
will become white [sugar water + the same

and cloudy when |amount of baking soda as
[ Sugar water | heated? used for one Karume-yaki

‘
I Baking soda
|

274 K14 EEOHRDSEEER

Add powder mixture to a cup and a steamer

«From a plastic container containing powder mixture of
baking soda and granulated sugar, add 2 spoons of the
mixture (about 2.4 g) to each paper cup and silicon steamer
by using a 1 mL measuring spoon and muddler (for grating,
unmarked). The operation of grating is performed over the
powder in the container so that the powder doesn’t spill out.

*We will make Karume-yaki using a silicon steamer first, then
a paper cup next. So, please place cups on the edge of your
bench.

‘ baking soda and
‘ granulated sugar ‘

1 mL measuring spoon

27414 K22 BRHATOEEINORE 1

Add 8 drops of egg white to the mixture
+ Using a 3 mL dropper, add 8 drops of
egg white (about 0.45 g) to the powder
mixture in a silicon steamer. The
bottom part of egg white not containing
bubbles should be sucked and used.
Let's use the dropper appropriately and
nicely!
E—1 «Mix them well with a chopstick. Collect
the mixture, called as “baking soda
egg”, at the center of the bottom of the
-@- steamer so that it never mix with the
granulated sugar when you add it later.
Put the chopstick on the steamer.

« Leave the dropper in the bottle of egg white and cover them
with a piece of aluminum foil.

274 K23 BBEANTOEEIIORE 2

Pour the hot liquid (sugar hot solution) into each
silicone steamer t<‘)‘ be the height of the mark

Let's stir the
whole evenly
and well!!
Do your best!!!

* The instructor will quickly pour the hot liquid into four steamers in
turn, to be the height of the mark line.

*As soon as the hot liquid is poured into your steamer, hold a grip
of your steamer and stir the hot liquid in your steamer with a
chopstick vigorously and evenly for 15 seconds until the clear
part in the liquid disappears. After stirring, remove a chopstick
from the liquid immediately.

*Never touch the steamer because it would be hot after stirring!
Let's observe how the hot liquid swells to be Karume-yaki!!!!

X554 R29 XF—ITOHILABEZDHE

VIL 501

AR, BERNEB T3 58RI T, €Ot
W (MEEME, KRFPEOF v ) 7XERD M E 04

WRERD) DOBTE & JE

TORETHFEL TV 20 REEIEZW®) OAIZEDR,
FERBFEMIEIS, HEREIZIDMD ) & Lrwggs)s
ZLROND L) kol FROKE L 72 5 HER A
SEWFZEIC T \&HTF'EJ%?*HJ‘TH‘RVHHG EDORYE,
filifil 2 FADFEERTE L L) IHREL TV E W,
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