eetin

ical Society

© KC S Oi 2t ot of g

KOREAN CHEMICAL SOCIETY

X This work was supported by the Korean Federation of Science and Technology Societies (KOFST) Grant funded by the Korean Government.

Official Partner & DpONGWOO FINE-CHEM m-sum ol
Suwon 1 U‘ .‘,
Sponsor E sHIMADZU KOFST Convention b
Excellence in Science et Center GVBEBTE)@&T.}W
| P




BP0 RS g 3o =
- A 1PN oRERN 126" General Meeting of th
Chem~up = & KCS i Joine

Korean Chemical Society

KCS Symposium
Public Communication to
Overcome Chemophobia

 October 21(Wed), 13:00-16:00
« Room 302

I Won-Yong Lee

Yonsei University

I Duckhwan Lee
Sogang University

Social Responsibility of
Chemists

Chemophobia and Chemical
Education

I Sukki Kangg

Science Writer

W Chemophobia: Fact and
W Future

Sponsored by KRiCT



CONTENTS

003 * ChemophobiaZS 22 4 U2t

2]

023 « Social Responsibility of Chemists
Won-Yong Lee

Department of Chemistry Yonsei University, Seoul, Korea

037 « 38!
0

q
T
X
S
%
g
2
El
+

ot - D578



L
s
o
c
a
o
=
@
c
U







Publics Communication to Overcome Chemophobia

—phobia

(o]
oF
!
o
_.AO
o)

TH

Ko
o

e W AT e A

a7

05

LS

[ EEEIE)

mEsolct

2t

=
ca
=
=
o
=)
—
| B2
==
)

100%
90%
80%
70%
60%
50%
40%
30%
20%

AT} 15%

QU2 AT (2018)



KCS Symposium

27 |m|cjot

gi=t, QIRE F1HSiCH

« 19094 == sy, oo} SH AT
- Aav R, oA YA el () )
» 7ot S Y, A HS

s

06



Publics Communication to Overcome Chemophobia

@7 |m|c|of

s13t, QRS TSI

* 7129 A5A| DDT

i 1874]5_ ,Q.EU]— X]—O].‘é-a 7}. z;gj]./\é

- 19394 T} He] AFEA 2 JjdE (19489 =AY E] olEHAY
o 22} AN A AGH AP} Zolet 2 I8

« A3 deke]of § A 0]3501(5%4 o mo ‘_IL—SH)

*|7|=|clof

07



KCS Symposium

rEs

« AR AR (W)=, A7E AR 191 1R
« AEiA sH d2x)7) Al

#7|m|clot

£=9| & (1962)

- SePBIRtolA} A7l Hol Ak
- 20417) 7V 2 e w2
- B2H 0l 87 8F F A7)

SPRING

Rachel
carson

#7|m|clof

08



Publics Communication to Overcome Chemophobia

~304) Foll 4
« 24 2] Lo =(LD50 250mg/
kg) A=t AAA ElE&H (1972)

S2|zolo|= S (1960)

19534 T4, 5 AR Ao (1957)

- BEAYeAE o

- 467 vhefollA] 13t ) W 71 g0} elelut
- BhoterEo gt et

Banned

A History of Pesticides

and the Science of Toxicology
Frederick Rowe Davis ;
‘ale University Press, &_ *
2014. 284 pp. J et

BANNED

within days, acquitting them of long-term
environmental impact.

Among toxicologists, however, organc-
phosphates were considered far more trou-
bling. Organophosphates are especially
dangerous because they inhibit cholines-
terase, an enzyme crucial for neural com-
munication, leading to muscle spasms,
defecation, drooling, and asphyxiation. As
weapons, these compounds were called
‘nerve gas,’ but in the hands of farmers and
household gardeners, they were dubbed

THALIDOMIDE

sciencemuseum.org.uk
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Methane Reduction Project
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Mayo Clinic North America

1400

Europe

Unknown

Brazil
L

Legend
North America
Europe
Northeast Asia
Southeast Asia

Pie charts
W AA-negative
W AA-positive

China

Southeast Asia

Table 1. Carcinogenicity status of natural chemicals in roasted coffee.

Positive

eax.ldehylde. ‘Bq:nldehyde. Benzene, B ., Benzo(a)pyrene,  Caffeic Acid,

Ethanol,
Hydrogen Peroxide, Hydroquinone, Limonene, MelQ, Styrene, Toluene

Furan, Furfural,

Not positive Acrolein, Biphenyl, Eugenol, Nicotinic Acid, Phenol, Piperidine [Uncenain: Caffeine (43)]
Yettotest ~ 1000 chemicals

Sciene (1992)

Table 3. Comparison of average exposures to natural (in bold) and synthetic pesticides.

HERP (%) Average daily human exposure Human dose of rodent carcinogen
0.1 Coffee (from 133 g) [3 cups] Caffeic acid, 239 mg

004 Lettuce (14.9 g) [1/67th head] Caffeic acid, 7.90 mg

0.03 Safrole in spices Safrole, 1.2 mg

0.03 Orange juloe (138 ml) [4/5th glass] d-Limonene, 428 mg

0.03 Pepper. [¢ d-Limonene, 3.57 mg

002 ushroom (2.55 g) [1/6th] Mix of hydrazines, etc

002 Apple (320 g) (1/7th) ffelc acid, 3.40 mg

001 Celery, (21.6 @) [2/5th stalk] Caffelc acid, 233 mg

0.006 Coffee (133 g) [3 cups) techol, 133 mg

0.004 Potato (549 g; peeled) [L/4th]  Caffeic acid, 867 pg

0.003 Nutmeg (274 d-Limonene, 466 lll

0.003 Carrot (12.1 g) (1/10th) Caffelc

0.002 [DDT: daily dietary avg] [DDT, 13.8 g (bd'on 1972 ban)]
0.002 wvle;m (6 oz; 177 ml)) [UDMH, 5.89 pg (from Alar, 1988)]
0.001 Plum (1.86 g) [1/25th] Caffelc acid, 257 pg

0.001 (329 g) [9/100th) Caffelc acid, uo ||.|

0.0009 Brown mustard (68.4 mg) Aliyl isothl

000008  DDE/DDT: daily dietary avg

0.00002 Dicofol: daily dictary avg

IDDB 691 pg (bdon 1972 ban)}

Gluhmyl-p-hydnzlnnhe:uu, 107 pg
[EDB, 420 ng (before 1984 ban)]
Carbaryl, 2.6 pg (1990)
Toxaphene, 595 ng (1990)
[UDMH, 598 ng (fmm Alar, 1988)]
d-Limonene, 20.9 ug
p-Hydrazinobenzoate, 28 pug
DDE, 659 ng (1990)
8-Methoxy)

Mg
Methoxypsoralen, 1.17 pg
Dicofol, 544 ng (1990)
a-Methyibenzyl alcohol, 43 pg
lelllle. 32 ng (1990)

PCNB (Quintozene), 19.2 ng (1990)
Chlorobenzilate, 6.4 ng (1989)
Chlorothalonil, <6.4 ng (1990)
Folpet, 12.8 ng (1990)

Captan, 115 ng (1990)

Sciene (1992)



Publics Communication to Overcome Chemophobia

77150l 32 o TEor?

« A7)0l 913l ol Ak
« 57] A, psoralen 6200ppb
o« =oF Algjg], psoralen 800ppb

C 7] AeE A 5, DRSS BEA)
A HSH€2EH Y IM?
S AFAE ARl Bl Goli Heln)

glete| Exjf ol

- Ahelo] & HAlolehe A B4
- Alo] BB TR 71 8AE Qe

2|7 |m|c|ot
4
?

SHES

022
of
o
@{7|m|Ciof

OH o
7
. Ha N " coo‘ |
O O X
[\ J "SR

Ciprobay

*HCI

Prozac Lipitor

Science (2007)

21



KCS Symposium

SIS ES|M o uf

c o5 A%, AE, B 7= FYollA B
« AR 789 T, A 159, oF 129, ®jA] 104, 190 wie]
« $E7F T8 24
30M — World
25M —
10M — 20M —
15M —
10M —
5M —
8V — 05
w0 1960 1970 1980 1990 2000 2010
2
c
2 eum
c -
o
(<))
=
3
2
5 4LM —
)
-+
[ge]
[dJ]
=
2M—
O_
1960 1970 1980 1990 2000 2010

China

Europe

Rest of Asia
C. &S. America
N. America

Africa

India

22

Science



Social Responsibility of Chemists

Won-Yong Lee

Department of Chemistry Yonsei University, Seoul, Korea







Publics Communication to Overcome Chemophobia

1. AF2|& 242(Social Responsibility)

e UNTERNEHMENS..
SEPRINZIPIEN G

oafHREEMRE ZBILDUNG =
SCHREEEN HlNTERI(?R'S\NLBE‘ﬁ'ﬁ'ﬁ'c"HﬁE“Fr
Z w IAGEMENT. K

& HUNTERNEHMEN!

.

FL
v
;(
=26
&=
B
bt
2O
=50 | - = S . =
SES VIO 33} 71 $24 v 2214 Ael B
22Nl =\,
Zadiiz
O <IFL Z PROESIo b
AR E O] #HAND " £
§§si = TEANARBETHAND o
‘GEINTEGRITAET 2

minretr

i
Tt

i
sl
i

5

Hans Jonas (1903—1993):
= gAY FiQl Hst

S A (elo] 9% 7S AT)e) ek e

(1979)
AR A 2171 H57]40) Alefo] mejo] 2Eo] iz HEe e

25



KCS Symposium

steiqo| 7ix| Sl
T3 AA—TE 1 A7 Aol HaAE A ASTE S5 ol 71 BEoll A4S 1
]- Ial

- 512 Aotolu BT USIOA AH§E ok Teke Tt A170] 184 ofohE 7R} SHE WA 9] S8
33} A7 ATte] $A Sl s BaAHE Aol ¢he

BHseITO| ARSIR M

B} AT Q15 4h] A Bololl A uheje 93 71y
+ Thomas Samuel Kuhn: 8fo] o] o4} H#i2] Z12l7} ohjv} B29] Gelgo] fUT Bt 712

- Fo9] TEFAL A}E] A o] AAMA BEolma Folo] E7
- T} QA7o] Apela] A elel e HAIAEIS] B AR 7)1 2L uhs) QA ke

1w

A7) eI & AT (2007.04)

1. Feb714910) AFslA A9 (127 B 5 A1$)
Thebr |l Faplgo] Aslel miAle Yol AR BEH FAIZA AY Uk AT % A
52 sfofof sk, 1 AT AYAYEL A\ 413} 71%0] kel ko) Anh Bx) G4 ul B e 7|05t
=8 8 Aglo] 9o AT

2. Frieqle] 71 A

26



Publics Communication to Overcome Chemophobia

7. AR 7]

i

8. AREAIL} A AR

9. ARjel et elof o el AR EHoly AT 9 AHBTY JAS ARl ST
EH s o] 52 T vt Jlon, T ARt 8ske ARl A4 As] S &7t it

10. ©]aA4= (conflicts of interest)o]] T3t thA]

11.

e

Z&

s

o,
oX,

12,

2 7%0) A4

Mo

The Singapore Statement on Research Integrity

2" w&rLD

CONFERENCE (SRR reis:
o RESEARCH
INTEGRITY

27



KCS Symposium

The Singapore Statement on Research Integrity:

28

Principles:

» Honesty in all aspects of research

« Accountability in the conduct of research

» Professional courtesy and fairness in working with others
» Good stewardship of research on behalf of others

Responsibilities:

. Integrity

. Adherence to Regulations

. Research Methods

. Research Records

. Research Findings

. Authorship

. Publication Acknowledgment
. Peer Review

© 00 3 O U B~ W N

—
[

Conflict of Interest

. Public Communication

—
—

. Reporting Irresponsible Research Practices

—
[\

. Responding to Irresponsible Research Practices

—
[$V)

. Research Environments

—
S

. Societal Considerations: Researchers and research institutions should recognize
that they have an ethical obligation to weigh societal benefits against risks inher—
ent in their work,
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The Russell-Einstein Manifesto (1955)
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gfetxiel Ak2lx] 2 Al 1

Fritz Haber(1868—1934): 1918 = 3}sFA} 4=AF Haber process, also Haber—Bosch pro—

2N, + 3H, = 2NH,

Nitrogen Hydrogen Ammonia

Fritz Haber on the Western Front in WWI Chlorine gas, being dispersed from canisters in Flanders, 1915

T,
A7 T

-

-

Clara Immerwahr
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gfetxiel Ak2lx] 24 Al 2:

Linus Pauling (1901-1994) :1954d =4 3}5H4F/ 19624 wl HSA; 4=AF
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Michael Faraday (1791-1867)
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Faraday: 7319] thz:fe] 7]eig A4}

COURSE OF SIX LECTURES
CHEMICAL HISTORY OF A CANDLE:
A LECTURE ON PLATINUM

nr

MICHAEL FARADAY, DCL, FRS,

EDITED BY WILLIAM CROOKES, P.CS.

WITH NUMERQUS ILLUSTRATIONS.

Fzo| BEY L
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gleto] Sdlo| E 21Re| =Xl s

Chemistry should be a central science to make global society sustainable:

* Green Chemistry
« A A

- 2] 24 32
-2 24 2

Cisate| st HRLIA|01M 2ty

Michael Siegrist and Angela Bearth,
“Chemophobia in Europe and reasons for biased risk perceptions”

Nature Chemistry | VOL 11 | DECEMBER 2019 | 10711072
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Chemophobia : views of European consumers
(n=5,631)

| do everything | can to avoid contact with chemical substances in
my daily life

| would like to live in @ world where chemical substances dont's exist

Chemical substances scare me

0 20 40 60 80

M oo not agree [ | Slightly agree/disagree .Agree

100%

Total of 5,631 participants, with roughly 700 from each country.

Austria, France, Germany, Italy, Poland, Sweden, Switzerland and the United Kingdom.,

Knowledge of European consumers
(n=5,631)

18% 32% 50%

The chemical structure of the synthetically produced salt (NaCl) is
exactly the same as that of salt found naturally in the sea

Being exposed to a toxic synthetic chemical substance is always
dangerous, no matter what the level of exposure is*

* Incorrect statement(reverse-coded)

B correct response [l Incorrect response Don't know

100%

34
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“ Chemists and toxicologists should, therefore, be investing in ensuring that as many people as possible
appreciate that the distinction between natural and synthetic chemicals is not useful for assessing risk,
and that it is the dosage that makes a chemical poisonous,

A better understanding of these basic principles of toxicology will hopefully reduce Chemophobia.”

IStxfe| S|EI2E|A MM

“Ue st} 7]40] AFE1AQ) 2191S Tk BTk U A2 $lste] A7E AL WAt Ui 17kt #o
NG 712 4 G BHOR Y AL A B Zoln], ATE H4sv]o] 9hA o] ApAt ok 4 9
£ A 229 HFANS G B $ AT AT AR YT
i TS Fo] ALx|ehE Aol FASHE BE AL A1 Wizl Q)
2H= AL Zlo] Q1AL olajgt A4l 71740] Aokt

ol eF4e AAUH= So]
of ke T AUA ALl

The Hippocratic Oath for Scientists

“I promise to work for a better world, where science and technology are used in socially responsible ways, I
will not use my education for any purpose intended to harm human beings or the environment. Through—
out my career, I will consider the ethical implications of my work before I take action, While the demands
placed upon me may be great, I sign this declaration because I recognize that individual responsibility is
the first step on the path to peace.”

35
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MSG(L-SREM AF): AlEHl|7| 71 £28t ofo| et

O O uma-mi @) noun \i-ma-mé&\

Definition of UMAMI g+ Elke

H O O N a Merriam- : a taste sensation that is meaty or savory and is produced
Webster

by several amino acids and nucleotides (as slutamate and
3spartate

m-w.com
2 Origin of UMAMI

Japanese, savoriness, flavor
First Known Use: 1979

Rhymes with UMAMI

“fg Ag a [e) /K];ﬂ-oﬂ o) t H]—E ZU] E” gourami, Khatami, Lomami, pastrami, salami, tatami, tsunami
w24 gho] wol= Py
4] 0] BA: MSG2] B2

uma-mi noun \Uu-'m&-mé\ (Medical Dictionary)

35 13U, B
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Publics Com

munication to Overcome Chemophobia

Ll Sshal £AXL (1983~2002)

Mass spectrometric and NMR analysis of biological macromolecules (2002)
Chirally catalyzed hydrogenation reactions (2001)
Conductive polymers (2000)

Femtosecond spectroscopy (1999)

Density-functional theory and computational methods (1998)
Enzymatic mechanism of APT and ion-transporting enzymes (1997)
Fullerenes (1996)

Decomposition of ozone (1995)

Carbocation chemistry (1994)

PCR and Site-directed mutagenesis (1993)

Electron transfer reactions (1992)

High-resolution NMR spectroscopy (1991)

Organic Synthesis (1990)

Catalytic properties of RNA (1989)

Photosynthetic reaction center (1988)

Structure-specific interactions of high selectivity (1987)
Dynamics of chemical elementary processes (1986)

Direct method for determination of crystal structures (1985)
Chemical synthesis of peptides on a solid matrix (1984)
Electron transfer reactions (1983)

Genome editing (2020)

Lithium ion batteries (2019)

Directed evolution of enzymes/ Phage display of petides and antibodies (2018)
Cryo-electron microscopy (2017)

Molecular Mechanics (2016)

DNA repair (2015)

Super-resolved fluorescence microscopy (2014)

Multiscale models for complex chemical systems (2013)
G-protein-coupled receptors (2012)

Quasicrystals (2011)

Pd-catalyzed cross couplings in organic synthesis (2010)
Structure and function of ribosome (2009)

Green fluorescent protein, GFP (2008)

Chemical processes on solid surfaces (2007)

Molecular basis of eukayotic transcription (2006)

Methasesis method in organic synthesis (2005)
Ubiquitin-mediated protein degradation (2004)

Ion channels in cell membranes (2003)
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1 18
1 it = = I (=] I 2
H B £ F 7/ 8 =8 He
S Periodic Table of the Elements i
hydrogen helium
1008
[1.0078, 1.0082)] 2 E7|Y: 13 14 15 16 17 4.0026
3 4 H 6 7 8 9 10
Li Be B c N o F Ne
28 HUE L e e e e BFed e
fithium berylium beren carbon nitrogen oxygen fluorine neon
694 1081 1201 14.007 15,998
[6.938, 6.997] 9.0122 [10.806, 10.821]| [12.009, 12.012]| [14.006, 14.008]| (15.999, 16.000]; 18.998 20.180
11 12 13 14 15 16 17 18
Na Mg Al Si P S Cl Ar
B2 ORaulE YROE b o 2 L5 o=
sodium | magnesium aluminium siicon phosphorus sulfur chlorine argon
24.305 28,085 3206 35,45
22.990 [24.304, 24.307)) 3 4 5 6 7 8 9 10 11 12 26.982 [28.084, 28.086]] 30.974 (32,059, 32.076]| [35.446, 35.457] 39.948
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
K Ca Sc Ti v Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
ZEbE s aUE EtO|EbE HiLE azs Ele(BES 2 AYE vz +a o 8 ok Hlx s 229 ays
potassium calcium scandium titanium vanadium chromium manganese iron «cobalt nickel copper inc gallium germanium arsenic selenium bromine krypton
39.098 40.078(4) 44.956 47.867 50.942 51.996 54.938 55.845(2) 58.933 58.693 63.546(3) 65.38(2) 69.723 72.630(8) 74.922 78.971(8) |179.901, 79.907)] _83.798(2)
37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
Rb Sr Y Zr Nb Mo Tc Ru Rh Pd Ag Cd In Sn Sb Te I Xe
] ~EER OEE REET] uvoleg | ®2A=dd | HA4E 2dE 28 waE & NEE o8 4 ECET €eE ofal2El He
rubidium strontium yttrium zirconium niobium | molybdenum | technetium |  ruthenium rhodium palladium sitver cadmium indium tin antimony tellurium iodine xenon
85.468 87.62 88.906 91.224(2) 92.906 95.95 101.07(2) 102.91 106.42 107.87 11241 114.82 11871 12176 127.60(3) 126.90 131.29
55 56 57-71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86
Cs Ba aeta Hf Ta w Re Os Ir Pt Au Hg Tl Pb Bi Po At Rn
A= L] lanthanoids =] sey et Hs oS48 olElE e 2 & uE S HARE #Es OHAEHE BE
caesium barium hafnium tantalum tungsten rhenium osmium iridium platinum gold mercury thallium lead bismuth polonium astatine radon
204.38
132.91 137.33 178.49(2) 180.95 183.84 186.21 190.23(3] 192.22 195.08 196.97 20059 |[204.38, 204.39) 207.2 208.98
87 88 104 105 106 107 108 109 110 m 112 113 114 115 116 17 118
Fr Ra Rf Db Bh Hs Mt Ds Cn Nh Fl Mc Lv Ts Og
B 25 3ozs FEE Agg HE & OIOIELE | CHEREHE BEAE AHeys Uss w28 2238 ELEL C L Qe
francium radium rutherfordium | dubnium seaborgium bohrium hassium meitnerium | darmstadtium | roentgenium | copernicium nihonium flerovium moscovium | livermorium | tennessine | oganesson
57 58 59 60 61 62 63 64 65 66 67 68 69 70 1
La Ce Pr Nd Pm Sm Eu Gd Tb Dy Ho Er Tm Yb Lu
et qHE8 Egdecg| 4edg Z208 MOHE R28 ThEelE E& Cjaz2g wE o8 L 5] OlEl8 REE
lanthanum cerium praseodymium| neodymium | promethium samarium europium gadolinium terbium dysprosium holmium erbium thulium ytterbium lutetium
138.91 140.12 140.91 144.24 150.36(2 151.96 157.25(3] 158.93 162,50 164.93 167.26 168.93 173.05 174.97
EHZ) BE SXRE2 2011H UPACOIIM ZEE MER2 BAIS M2 A2 [ ] ool EAIE RXh= 2 BF 0149 st ST EXlish= ZR0l X|12H AIR0l|A Uixk= X1 ZXiH]
o EZE 12{5t BE XIZC| HRIS LIEHH 24, XIMISH LHE2 Pure Appl. Chem. 83, 359-396(2011); doi-10.1351/PAC-REP-10-09-142 &Z5H7| HIE.

OF=7IER 4= N, = 6,022 140 76 x 10*
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