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Thank you

Any questions?

You can find me at:

» 02-28267000 # 62295
> yhlee0926@nycu.edu.tw




0’ W@ 12FE 2EAmg,.
W swar Bl

RIFR2RETERRES

REEFHRRGL X







t112# 82 17FP

D G11EL0 A
D3 AElH0F % F
DA ;{,’J% » BE P51 4=




VAR

e

s




3T

2
f
H

—

£

=l i

~NY.
Al

:%E

’T“ %%§»4 » B mﬁ‘
3’1["4];5':5] = 4 :IJ:AI‘;

lf"

"B 2

—
—_—

L

pE———

S
it

N

»

N

s
=

4 1R - WO
W R 2O O

A

E o 3R W B
p-g.—

i+ %ié ‘

—_——~——

!

T

i & W o H

(&) X

’ i’)#’j{%’?‘]‘}‘ }4’ 1 ¥ .‘%’3,

2

L

il

_n
3
—_
Sl
,\4
T
Eﬁ‘
(o]
|t
-X_\

B
< IR
BV AR RSD
I A R F
JEWE S e S - X
TEF ae slAz g R
ﬁio

g
» H 1§

©
/E;\

Y

&=

2 %
4
& (# ?éfﬁ%b ‘?{Mr—l Fmsz )




mad *

WAR  11pEbles (IR )

Wb B E S G115
. %K”F'&ﬁ"ua?]

° 'L%‘jﬂ?/)@

« F i A

iéﬂiéﬁb’f‘* Iﬁzfﬁvl%v TR R BEFEL < TR 3IRS

E%?ﬁ’% BRI,

y ﬁk%&ﬁ%#’%Céﬁﬂm%ﬁmiwﬁiiﬁﬁﬁﬁo
ﬁﬁﬁiﬁbﬁ oo A R 387 18P T X X 2PFE (TR fE

TR BRI B o

Fedl A 912pF264 o

T ok s R iRl e




AEARE A

e f]

e

A RANRKAAMR

F £ 4

87K

Hood

E)

v

£F }'am

TYE

%

L

WIW

1m

SEME s

SEM
EDX

(75 48 4d

8 - AR




.
o
=
P s -




EEmiEs

BT RS/ 55 & EVER BE SDS
037-01 i Cadmium 95~100 L
037-05 HEE Cadmium sulfate 95~100 _FE
037-07 g3 Cadmium chloride 95~100 _rE
052-01 £ Benzene 95100 _u
055-01 =g (#8) Chromium(VI) trioxide 95~100 \l
055-02 =g Potassium dichromate 95~100 E
064-01 V) Trichloroethylene 95~100 ﬂ/
066-01 Bl Formaldehyde 35~40.0000 _FE
082-01 Rok Cyclohexane 95~100 .
098-01 _FERER N,N-Dimethyl formamide 95~100 \ﬂ/

105-01 75 Acetonitrile 95~100 _ FH




ERRARESR

AR
HHEISR OREZEN
REENC:  wgR-£Rg v BERTERn v
Ll S L] s vy RETIN v =
L Bgis 2 o

CASNo. EHEH SXER BXER RE B 29 198 AEHNW) AEAEREOECRTINNERE) SRR ANEBER bi.cLi
1 578546 02310724 12528 1.2-Propandial S 04T TRICHEINES cEINEL? ARECRA0SNC-0800) #®  I9 N5 DECS (ETaE RIS
2 80739 0231023 13-"EE-2-BRNR 13-Dimethy-2-imidazobdinone BANaf I¥RCEIGES cRISHI9 AERSCEH 51000000 & EL ] NRES 105 (BARATLRIS
3 046060 202310723 13-ZHESW 13-Diownolane B-UaE ITERCRIGEN RIGRIY AEBZLRE B~100000 2% % hES IS (BARAFERIE
4 123811 20231023 14-ZHERE 14-Dwane BrOai I¥RCEIGES c¥EISe &4 95-~100.0000 & 3% RROS P05 (BANATICEIS
S 123911 20231020 14-Z3R L 4-Diavane BrsaE I¥RC¥INSA c¥INEle WER 98-100.0000 ] % 1305 [0S WxRaTTEIS
§ S09-0 20231004 1SREZEEBALE Hexadecyltnimethyl bromide WruAl IRRCEICES C¥ISEL? ABSLPR 531000000 2 =% 205 1S (BrRaBLRIS
757080 202371024 1ZBSSERLE Headeylrimetlommoniun beomide  BXUET TRECRTEES CEINB1S ARECER 2B-1000000 2% == el aRl (@xaBceIs
8 N410 20251028 L-O¥ n-Peatyt dicohol R UAE ITRRCHETEHRS cRIGAE AFCRA B-5E5000 2% =8 HGS AFE05 BARABCETS
9 111875 202310531 =k 1-Cctanal B=uaE ZTERCRIGEN RIGEIT AZZERAINNVING #F SN PRES CHES (EBrRafesIs
10 113-87-5 2023/1831 1-=8 1-Getanol BrOai I¥RC¥EISES c¥ISale ABETLPR0SN0-05500 AF 8 HROS P05 BANATCEIS
11 144-194  2023/1023 224-ZF%F-13-50 224-Timethyl-1 3-pentaneeicd BrU4F ITERCEIGES CRIGAIN SRR 97-97.000 2% =8 RESH JR05  (MARAETYIR
12 12996 2023/1024 2-3R78 2-Phenyloxyethnol Srual IRRCEIQRS C¥INULE ABCLYER000-0M00 2B =8 205 1805 (BrsBLRIS
13 122996 0231024 2-FHZH 2-Pherylaxyethng! oAl ISNCY¥INEs <¥ISale AWELRROS0-05500 AT I§ 1805 [0S ExsaBceIs
14 115:89:5 0251024 2-EB-2-FE-13EZE  2-Amino-2-methyi-13-propanedicl RrUAE TRECETIRS cRIURIY AFLRA B-1000000 a2y = HRCS AE05 BrEABCHIR

15 918:30-2 202371024 - -EBEE=ZEBYE  (3-Aminopropylitmecherysilane #xTAT IRECHETEES cRINE9 AR SRR 98-~1000000 e2F A= 305 iR EnTARCEIS




° /—/«‘__:'K':%ﬁ!;'%"f.ﬁ:‘gf]3p“§o

hesbe fE o FHR T I3

$ o LR q9pE304 o
=X IR T E 3pF o
2% 4 1S

éﬁﬁm%f@

]"T;Fm o

=

8% 29p ?i' Kﬁ5l"§?ﬁ§iﬂifﬁ
F#%FZB% ~C%® »
134 2

© AV RFIRF FIE -

T B

JEILH- 0 (T

IR s B o

— ﬁ‘g 4 Pﬁou "<D>}%§ BN ;JFEZ‘Z’ "‘




C.—;‘I“\' ]

y -

L

(...',)-h“‘
-
‘oa

Fe |
E®
L
Bl e -
R
~ T

-
-
-
-

i
e
‘1
it
M I B
/i e
. N isnls {
/8 R SRR
]
A
Rt
- '
ﬂum.
gty
e
v il
- . ﬂn
! -
p ’ CA
A ' A
/ -
., | | | 1
.y , 3
) __ it LT
L0l ) i ! - - (‘.
. \.~.\ 4 4 i1 "
V LT _.o LLSIIT
o N w . _ Y
;:,, ‘ 4 mnn " ,-‘ \t
by
Bl il ,
Tl i TN S
" & A s THaA"
] ¥ { foag)
gl ~; " .:..M L
1 1 ‘ )
s 1 § K Q ....... W'
,Y A* 3 1] , .
= | 4 " 4 ) u
in . ‘ p
o . 4 'R :
§ - d . $o/f
ME _ Y R ' AR
: v
7..» peel Y [
t' |8 v : -
: AER ’ L.
& - . |
_ X ;







gg%

g: SDGS e
%’g'ﬁ“

HERF B AT S G 58 o B2 B A RRCaSIy RN F R o

T~EBA




RIAHBEALREFZTF 'ﬂ—%(‘é‘
R 3 ¥ KA b 84)2 'vm (e A
Vi "‘}Eii 195 °C

-

iz

R A CRARER)

73 B2

P H

BB Riuw b @ Saaldn
(AV68) - & i (20W50) ~ o R
(20W50) : 50%, 25%, 25%

P eL24] oC (B feips » §4 2
DA FEFH)
REDFL5 BRI 9L A%
FAEFTER (Hf2)



« 397 18P &AM B TIRSEE
LU ,j“a’-"f » 90 19P & 2 Fy
(= =%

0.—_13}1’;
¢« 397 19~20p % 3z
i;—ﬁ;fg\g-u/f 9 B T o
« 7 i RF
Q{E':F’
-f;if’&é?*ﬁ,éﬁﬂe‘gﬁ—ag‘_
P E =% E o

7135'
(7

\
e




cREFFPHRLT AR AL - 3T
f7 32l 2 Py i E B
* RN HREMEFRLIE VX 2y o H R AL
[Pl B AR BB EY LR RTF]IFRIED
RSO S L e
T RFWPREARR X EPEFRASLAD R
o TRENPHI AR EL L EN PR




#Bfﬁ‘f?@ﬁg& -
BEXAPM B T DT o

HAARM RER A S E SRR A T e
RS A N




' *w%f ik 1 1203 B 2 1 25 0 AL
Snt LT ﬁﬁﬁgﬁﬁﬁ’%?ﬂﬁ%%
Bt ERLss eI (CCB) 23 -

c EATEER & f‘» Lﬁ'%*%’“r 'FSF?I?—,?‘H?«A‘L”




CHEAD FFRERLFD L 2R R
=R
P ERFEET AP

AN R HIECRE- T Y R
SR £ P 5 ROA (1A R T84 )

° ﬁ@-"l\ §/ -+ )),l ﬁpﬁtﬁiﬁa ),| ‘!‘If’;f 2}

£k R _legﬁi,:i‘%ﬁf:
TEFAEZRBFTELAARR
F

*mﬁ

A}

%

FRE B S E s HeEe o
1% >y

N
N|

4]



\Z \?
oI
e w el
o oo i fﬂ.%
l“.m _ \i _ %\\/
1 ﬁr AN
%M sb iy W %,@
5 B g2 = ¥R
- s BB wﬂ
\,ﬁ b »Mk m@»\ ‘mﬁr ~
. SR k- AR
, o e
: - L 2+
%él..h Boa g

U%Mﬁm%l%

Zrdgoen

=i lakH nd
mwﬁwaﬁﬁéﬂ;
u/ dy 4 o ek =g g ok




SANARE & g Ll I <8




ggl 12FF % ilkg&

ﬁtﬁﬁéﬁiiéﬁﬁ@ﬁ

BRSO
KRR




AR K EF N EE

U 1022111 FIRIBEK EETENARET4,330MH (arson  mesgEssgss )

O kK Blw - B pBEEXEHUED - DIKKBERER2NES

O TR Eh - EREERESKESGEND  BEEXRNUTIHENES (K
57%)  BEER Z(514%) - ER/ERES AN 3.1%

O BRIER E%HQWEJEP HpPUXRERRES - SEEEAIDDKKRE

2R
16%

HH*}




U o000 o

I Iy Ny By Ny

111 07H04H -
11104 H22H -
111F03H14H -
110F 10 H 18 H -
11007 H01 H -
110F05H 24 H -
109F 10H 27 H -
AR AR KIS

109F 08 H29 H -
108 F12H12H -
108 F£12H 02 H -
108 F 11 H 14 H -
108 £10 H07 H -
108 £07 H02 H -
10806 H21 H -
108 £05 H30H -

ERE XK

BANEEEEREKE  HUAERE(LEHEESRXE

=8 (1)

SRXEIEMHIRERENE  RELUAERZ(LEHEESHXE
AREIARBHRERZERZEXE - RUBRSTFNERBEREX
PRARBEREZZEXE  RUEREMOZHEESEEX
ARARERZER  RUSETHEERAEEEETRE - HAPRREEES
BFAREREZREKE  RUSERELEREERIEX

#AUE/ NREBREINSEN - REUBSBERERFBREFAETEEREE  EH5

DRABECEREREHCAEEREEF  ROUAEMARESRIEENRER

IS EREZERIEZFHK - 2R - B R EASEK  BE
MABERZRRBEAE  BERETKHFEEZRISTESHEERS
SERBPARBHEMBERENE - HBMEAEREERS DEIEEX
SEEBABEREXE  AREZBEBERRSI58 XS
MMETMEEREERETERERE - AEITHSS(CMSMIER
BINAKBETEERECBERAEERE - BWNERERE A EIEE
SERBEREN2ANEAER MR SRS E




I Iy Ty Ny Ny Iy Uy Ny Ny

10712 H 25 H
107 £ 08 H 13 H
107 £ 04 H 18 H

10703 H 16 H -
107 £ 02 H 07 H
106 F11 H 15 H
106 £08 H03 H -
106 £F06 H14 H -
10505 H 13 H -
105 05 H 07 H -
10504 H15H -

105 02H 10H -

BREXKEN (2)

- A BBRERIAERKE - USRS THERENEE

C BARKREMEERESIEEXE  AZURIRERE - IRIGEREEIRHFEX
BB ERZERANARIES ZERIBIPEBOKK
10703 816 H

HEEGES - DENSSEEmRE - REEEANIRES|3EXE
MABRREREEE  ARBREABRKMERELIES Mai R

- RBABEERRR - BEFEAEITHS DA RIS HGIE R TR
- BIRARBENARERE - HEEAMEERESEERR

BaARBRERZER  BESRUERGEEMELEDS
PEETEAEERE - MEEEEALIIRE - AESRYMSIEXK
BERBERZEXE | ERENRREEXRE
SEABEREBRALARINE - M6 - EREXRBARRER
PR REBEXE - ERERIE(CEm (—_FEDME ) AESEEXK
FRRBZABERZEXE , EREZLIFGERSIE D S s 4

FIERE &ERIBI-EX




MoK - BEAR

O (#BFEZE) +=F A TF  EREANEREALH  AEZREOEH
EEHREERNTHREREF

Q=K. — MR- (fF) R-= (FZ¥) R - IZR¥Px
2RI E S B AR

Q (FRE) B9 - pikkA : "'B8REE - FEZEET  ABRMEAZE
ZEEM - HERGWwE . T WE %[IE%I]{EZ EERT ; ; ARRMANC

—B—8 ; AEAHC - SRR -

Zé‘?f




BEFEZ

i

45

= =
[ —

£<<
N

Ei

{E




ERZE(CEVEEFRFIERS

L BERRE

O EFRFHAREY - BEZ  THEEE - BRSO - BIR—REFSAEELAR
QO ABREIXS..

Q ESHX5E. AENEREH..

0 HEZAIRA...

Q & R EmEBES .

v HEIIREVEERE ?
v #HRSOP ~ & - iREZAETE ?
v HE/BE &R ER - Bfe

ERHRES T NRNER G
0 B REEEBRATER. SRLREE _AREZRIN

Q #hf g~ ARANAYEEE. ..

Q EENRBIEERET...




aX AR IR ER

g

/ﬁiﬁ



ESRE(EEnE?
ER{CEmiEiE - 2= -

2l b BB Ao i

(U S N i

Y3
HA B2 24
Eh BEREEREK
BERD R (AEETH)

EZR

BAEN RS B

(SDS)

7 (FRER)

| memmn
gl‘.lﬁ(ﬂlﬂ) (1]
E-oan(ReE) a

] dﬂ
Ll v —zemoum ]
) an - znsnmes
) uma - (6] ————

| o - -

| muien - BxERRNE l_-,_,d a8 T E
a« | ﬁ @

Bl o)

11 b - RENRRGN ]mu-m] (11

—wnmEEn il | e
) s - mm e a1
&) s ce-) o} o O
L wetem cn=y -- e 15 =
(RS Sl U | | i | [ s8]
U siemmn rsd el b | | BN @

@ -uen O
[T} e --B NN e ©




BREPKEEEM

QEE2mERSFREREELXEERRE (SDS) - UEEREERMTE

QERREAERBETH YREZLZEEHEMEBDFIR | ARNSIINSHIEEFA
EZERERR  BXR[ER - =/ 2% - BABEZEERS
0 EERHEEG  SRZRIERESELVEAYERE
QEEREEEEAEBASHRR  BFEFEAEHAENREEREE - BIRAETHHR
QFEATERZEMR  BRIBEREEESEN  REXHIERABRIWEE

Q#EFTEFIR
> BEFHRFIRE £ - FHLEX - JERYIERT
> KERER  BEMEASHE  WOURENBES S (K5 )

> KAEEREEROZZEMRA - TEACIERHER - A CEEERERRRPENFE
Fk5

> BRUBFECEVNERR - BEZMESE - URRASHRITE AP,

10




EREERERERSER

Identify 5 EME

Help S HEAEH REXIRHER

- Operations BIRERR5RTERS

People and Equipment SE¥ A SFR5 - BHEERS

« Environmental Considerations &R RS a3 KHIRIEZIEE

v
v
v




== =25 2‘:
BEFEREYE (BR)
S BENEE it
ZE2RHR (X 5 3
=)
e e EELHCNZG B2 (WKCN -
— ol
B |aEER
W 14 5% R pH > 12.5
B RDR oH < 2
— EBLEVERBALEES
stugg | Do R R AR B EEY
) - 2 AR R OBBALE
=EREAN >3RS BEEY)
REEEEY
SRS IR
H i ?
Y ERREY
BB EBEY




N iy b

13181

FR

A=t

s RS
HEgER  SEREEER B
BX i mEEER EH
RE - REE - AR - BRE¥ &
A1t - s R HEHMIFEEHEEKIE 2
a
=
BRAE c MRxX - | h - =8 -
Z5S RELE
Hbe - B ERBERKRES 7
R ZEBEEY)
Wi 8 B i 1 BEEE YY) T
MY E 34
REUME

,!‘.IT

SN ¢
4

i

& (FR5)

Q B 25%EL I (Na,CO3) &5 %t L i
(Na;PO,) ZRE AR

QZ : 210%R&E#5(Ca(ClO),) 2 KAR

Q& : 25%BEM(NaPO,) 2 KAR

Q7T : REEMKAR

Q& BESZEEAR  LURIFHRRIE - AKX
B




FR 75 SUSR A

o WEHREE - BIRL - FREWRED ~ S5
E iﬂ“ﬁg magE(E - HESREMEE LR

o g AT R EBCEEERAE
RER@AS  psnem zztnezon

BR2EDN - EREERELRENT

VK 235 At . PEREE(LBRED




SRR




-> -
*®
e
.:00"

SR iz Uk i

RIRGRRHIETERREER

7 48 B
iﬁﬁi?ﬁi%ﬁﬂﬁ*




O EmsRs 221k ABE | YY B

VAN —— X == P - = =]
SAERZEEESN ! SEE3RKXEH
- 18 #h 4
20238 H17H
f MR / A - B3GR 81bRE
& SAREAEN (8F17H ) BEERKERS - RABKRRZETHE - B

WRADEREDP - AR EHSEFERTIMRE - HXESF (20235 ) 7B R4
B E2% IRZMEBREBREAKERI - EREZZFIELLE - WAHRMNKE
FESN  BRREREINERE -

BEREBRIEAIME SARBENXEXE

= SR E
2023%8M30H

$




L, TOBELE - BB "

Tz e e
L K5

m ) - 5
m S (S R
m K -~ WeiE
R EEE
m k]
= EE
= ST B
m R - TR
m RS
m LA
= VIS
PIREEISE AR
(ERzem VIR

R ~ Y
10%

B 1 - EAESCEERE S



* Dec. 29, 2008, Sheharbano “Sheri” Sangji was
working on a chemical synthesis in a lab at the
University of California, Los Angeles. One of the
reagents she was using was tert-butyllithium (t-
BulLi), which ignites spontaneously in air.

* The t-Buli ignited, along with Sangji’s clothes. She
wore nitrile gloves, no lab coat, and possibly no
eye protection.

e Sangji died from her injuries on Jan. 16, 2009. She
was 23 years old.




LAB SAFETY
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10 years after Sheri Sangji’s death, are
academic labs any safer?

Chemists discuss their efforts
by Jyllian Kemsley

December 28, 2018 | A version of this story appeared in Volume 97, Issue 1 we’re n0t there yet

Honor Sangji’'s memory by encour: aging safer laboratory practices

* Postdoc Meng Xiangjian died in a hydrogen explosion at
Tsinghua University in 2015.

* Graduate student Preston Brown lost three fingers and
damaged his eyes in a nickel hydrazine perchlorate
explosion at Texas Tech University in 2010. And

» postdoc Thea Ekins-Coward lost one of her g

.
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* https://cls.ucla.edu/safety-video-library

Resources

Chemical Safety
Featured Chemicals
SOP Library

Maker Spaces
Safety Tools

Safety Video Library

Oraanizations &

Safety Video Library

Accidents

Animal Biosafety

Autoclave Safety

Biosafety

Biosafety Cabinet

Experimenting_ with Danger

=

Working Safety in Animal Biosafety Levels 1

I

Working Safety in Animal Biosafety Levels 2 &

|

Working_Safety in Animal Biocsafety Levels 3

Autoclave Safety Animation

Responding_to a Biological Spill &

]

Management of Biomedical Waste in Florida @

Biological Safety Cabinets: How They Work to
Protect You

24 min

11 min

20 min

23 min

9 min

4:44 min

23 min

5 min

2011

2011

2014

2012

2015




Resources v Training v Lessons Learned v Articles v

Fires/Explosions

Chemical Waste Bottle Exploded in Lab @

Vacuum Pump Flash Fire

Accidental Flaming_of Dioxane Bottle Causes Lab Fire and Second Degree Burns

Explosion during Attempted Ozonolysis Reaction
Lithium Borohydride Ignites Trash @%@

Accidental Flaming of Methanol Bottle Causes 1st and 2nd Degree Burns

Paper Towel Used for Wiping Down Bench with Ethanol Catches Fire

Blast of Pressurized Reaction Vessel Injures Researcher




Figure 1. Chemical Industry Output: Developed Regions®
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Figure 2. Chemical Industry Output: Developing Regions® & Countries with Economies in Transition
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https://ocean.taiwan.gov.tw/OceanStation/Web/web_index
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