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: This project is to promote and develop creative teaching

activities for having fun with learning sciences in school.
J. Borphy mentioned that storytelling, role-play, visual
stimuli such as photos or videos or through group
brainstorming will improve motivation and efficiency of
student learning. Detective Conan 1s an animation drama
which provides inference and causal relationship. It can
inspire students to think. Some stories of Detective Conan
involve scientific concepts. Most of the children like to
watch cartoons; therefore, we plan to combine different
learning activities, such as watching cartoons, hand-on
experiments and group brainstorming to improve motivation
and efficiency of student learning. We wish to increase the
logical abilities of students via finding out evidences of
crimes in the cartoon drama and inspire them to learn the
scientific principles. The hand-on experiments let students
understand the scientific principles in the realm of
nature.
Chemical is every bit in modern life, but little knowledge
1s a dangerous thing. Public should be educated the pros
and cons of the chemicals. This project is to educate
students at the different grades with the chemical
knowledge of formaldehyde used in daily lives. The students
can learn the chemicals and how to protect themselves from
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chemical hazardous and bring the message back to their
family. There were 192 elementary school students, 82
junior high school students, and 314 senior high school
students attending these activities. An experience sharing
workshop of all participating teachers was carried out to
assess the advantages and improvements for the activities
in the future. Overall satisfaction of students was higher
than 4.0 (full score is 5.0). All students like animation
drama more than the teacher’ s lecture. The purpose of this
project was achieved that all participating students
understood hazards of formaldehyde and how to protection
themselves from formaldehyde.

leaning science by animation drama, formaldehyde, schiff
reagent
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This project is to promote and develop creative teaching activities for having
fun with learning sciences in school. J. Borphy mentioned that storytelling,
role-play, visual stimuli such as photos or videos or through group brainstorming
will improve motivation and efficiency of student learning. [ Detective Conan |
is an animation drama which provides inference and causal relationship. It can
inspire students to think. Some stories of [ Detective Conan | involve scientific
concepts. Most of the children like to watch cartoons; therefore, we plan to
combine different learning activities, such as watching cartoons, hand-on
experiments and group brainstorming to improve motivation and efficiency of
student learning. We wish to increase the logical abilities of students via finding
out evidences of crimes in the cartoon drama and inspire them to learn the
scientific principles. The hand-on experiments let students understand the
scientific principles in the realm of nature.

Chemical is every bit in modern life, but little knowledge is a dangerous
thing. Public should be educated the pros and cons of the chemicals. This project
IS to educate students at the different grades with the chemical knowledge of
formaldehyde used in daily lives. The students can learn the chemicals and how
to protect themselves from chemical hazardous and bring the message back to
their family. There were 192 elementary school students, 82 junior high school
students, and 314 senior high school students attending these activities. An
experience sharing workshop of all participating teachers was carried out to
assess the advantages and improvements for the activities in the future. Overall
satisfaction of students was higher than 4.0 (full score is 5.0). All students like
animation drama more than the teacher’s lecture. The purpose of this project was
achieved that all participating students understood hazards of formaldehyde and

how to protection themselves from formaldehyde.
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Formald ehyde 3796 solution

~ Toxicalogical Data on Ingredients: FormalM ehyde: ORAL (LD30):
Acute: 100 mg/lg [Rai. 42 mg/lg [Mouse]. 260 me/ke

~ CARCINOGENIC EFFECTS: Classified A2 (Suspected for human)

— VaporPressure: 1 atm (20°C) Vapor Density: 1.03 (Air=1)

~ Valatility: 100% Gw/w).

Acetall ehyde 100%

~ Toxicelogical Data on Ingredients: Acetaldehyde: ORAL (LDS0):
Acute: 661 mg/lg [Rai). 900 mg/kg [Mouse

CARCINOGENIC EFFECTS: Classified 25 (Fossible for human))

— Vapor Pressure: 0.9997 aim(@ 20°C) Vapor Density: 152 (Air=1)
~ Valarility: Not available.

738 Propionaldehyde

TET AR S A M AR R
n'* B
#EE 4610 50 °C
Vapor Pressure: 0.309 atm ({@ 20°C)
REFZEBLEBEMELT  RELAR
Fa Lt B PERLR R

€O+, + ¢,H, — CH,CILCHO
Special Remarks on Texicity to Animals: Mot available
Special Remarks on Chronic Effects on Humans: Dot available

Other aldehydes

* Benzaldehyde

— Potential Chronic Health Effects
+ CARCINOGENIC EFFECTS: Mot available
« MUTAGENIC EFFECTS: Not avalable
+ TERATOGENIC EFFECTS: Mot available
« DEVELOPMENTAL TOXICITY: Notavailahle.

— The sabstance is toxic to lungs, the nerv ous systerm,
rmucous memnbranes. Repeated or prolonged exposure
to the substance can produce target organs damage
MG RERN MBYRTRIHEY - 4
REFHMEEAHETERETRE -

Vanillin

Toxicity to Animals: Acute oral toxicity (LD50): 1400 mgiKy -
[Guinea pig]. Acute dermal toxicity (LD50): >5010 mgfkeg
[Rabbit]. Chronic Effects on Humans: ot available

Other Toxic Effects on Humans: Hazardous in case of
ingestion, of inhalation. Slightly hazardous in case of skin
contact {irmitant, permeator)

3pecial Remarks on Tozicity to Animals: Mot available
Zpecial Remarks on Chronic Effects on Humans: May affect
T
effects based on animal test data A B FREHE (HE
B) o REHHTREBTETILLATRNBE
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Kiernan reports hat e lasest
investigations indicate the product is
differant.

" Schiff test—pH effect
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AT M (24 -Dinitrophenylhydmzine - DNPH) =98 » 3 T2
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ARG ELRAEN - RAAFFRANREITPEL

QNHNHZ
OzN NO;

ALS Emdroemental provides peronsl sampling
OTHON 10 MANItOF ERpase 10 bome
formaldehyde and provices its chemizal analysis

by EFA Mathed TO-11A, Formaldebyde and other
aliehydes, such as acetaldehyde and ghitarakiohyde,
can be analysed in har care products (udh 35 those.

saenphes using 3 modilied EPA Method 8315 in which
1he formaldebyde is detivinioe uting 2.4-

(oN2H) L
performance liculd chromatography (4710} analysis.
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The mechanism for the reaction between 2.4-
dinitrophenylhydrazine and an aldehyde or ketone

Standard reduction potentials

Reductlon Reactlon Patential. V
Cu'+e —Cu oS

Cutl+ o — Cu® 016

Cu*+ 2e — Cuy, 0340
glhiconic acid + 2 H* + 2 & —glucose + H,O ooso
[EACNLF+ e — [FelON),]* 0436
Hy0+e —sl/2H,+OH D418
HCOOH+2H' + 2 ¢ —HCHO +H,0 (pH=0) 0086
HCOOr + 2H0 + 2 ¢ —+HCHO + 30H (pH=14) 1070

o £ £7 2 s
Nernst equstion E- £ v“’sﬁlﬁu?
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5 FLA  |w| Byl |Ex F % BT K
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Eiﬁ%é 201 | 22 2 20 9%
Eiﬁ%g 202 |ig 29 4 25 14%
ti FEE O 0 |hae 43 8 35 19%
Etes e |pRE 37 18 19 49%
Efes -7 |p R 39 12 27 31%
A b - |p A 23 2 21 9%
AN %= P A 22 4 18 18%
2wy B- |REpAEY 23 4 19 17%
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AP Bz e 10 3 7 30%
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AL R 314 75 239 24%
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