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A System Life Span Limit
' |
Without Maintenance Program | System Life Span.
m— With Maintenance Program i increase by Adapting
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' W pan:ld
. First Repair _ sy
| Warranty period
: WI.I'T'H'ﬂ:j' period :
|
.
Warranty period 3, Warranty p-anud !
' . | | Sixth Inspection
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| | _ Third Inspection
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Major Injury

29 Minor Injuries
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Heinrich 300-29-1 Model




James Reason Swiss Cheese Model

https://whatsthepont.com/2018/05/30/the-james-reason-swiss-cheese-failure-model-in-300-seconds/
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https://whatsthepont.com/2018/05/30/the-james-reason-swiss-cheese-failure-model-in-300-seconds/

A QUESTION OF SAFETY

A survey of aimost 2,400 scientists shows that although most believe their
laboratories to be safe, about half have experienced injuries in the workplace.
It also shows that junior and senior researchers have very different views of
potentially hazardous practices.

Laceration/cut/bite
requiring no stitches

Needle prick

In the time that you've been
conducting researchina

; Yes, on more
laboratory setting, have you ... thanone
ever sustained an injury of . occasion 21%
any kind?

Thermal burn

Chemical burn

Chemical inhalation
Laceration/cut/bite

Total requiring stitches
No respondents Repetitive-maotion injury
54% 2,374

Slip/trip/fall

: Injury due to lifting
'~ Yes, once :
25% Bruise/bone fracture

Radiation exposure above l 15
permissable limits

Other I 84

Richard Van Noorden (2019) Safety survey reveals lab risks, Available at: Nature
(Accessed: https://www.nature.com/news/safety-survey-reveals-lab-risks-1.12121).
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Percentages may not add to 100%
because of rounding. For top-line
data, see go.nature.com/oxwuhc
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aadd, gus, sha, didn

Showing 1 to 10 of 291 entries

# | Haasiadi

1  Ethyl alcohol

2 Methanol

3 Hexanes

4 Ethyl acetate

5 Acetone

6 Dichloromethane

7 Acetonitrile

8 1,1,1-Trichloroethane
8  Silica gel

10 Acetronitrile HPLC grade

CAS / Catalogue Mo,

64-17-5
67-56-1
110-54-3
141-78-6
67-64-1

75-09-2

71-55-6

7631-86-9

100197

aURLAYE : AuAulaensieyipygeuasfinnden pamnmivingdt 6o 3 667.90

IR BTE R ETE

F1uuUIA ;J'.iﬁ-l’lm'ﬂil (kg)
a1 694.00

ag 549,00

9 532.00

10 497.50

9 479.00

17 426.00

17 65.00

16 52.00

3 29.50

5 20.00
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o agnlvn
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aasLadrdans 1K l3ise1)
—
ilszan GHS Aagd1siai
Ehowing 1 to 10 of 30 entries Carcinogenicity (A mannsalunisnanzisa) x v
- o - CAS / Catalogue - - a 4 . o -
THANIA S EREIGH] - USnaadnAe | Haatans fiaviag fiamdeanaadl
a1a1s 80 1
W24 lab cell ansaduaaad meirndrinmuas
GW53000005 Acrylamide 79-06-1 500.00 ndu  wndzaEnans (PHA
R N AFTINEN LAAT Y RS E0R
05)
Wasilfiiants
AT IdnAARS ansndudaat meirndrinmua
GW53000009 isorhamnetin 450-19-32 5.00 #adnfu Isolated Organ
(PHA 01) FAATIVEN Wad 205 198 Ly EA
IO
ansndraiaas maiminamsindnssy
21@7s wndrdans  vasdfidnisa
1153000009 Dichloromethane 75-09-2 4,00 &ag wanAdnanaIMnTT S711130
(PHA 01) i (Tab lab)
NAUARAMATI TEeL AT Y o
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(ChemTrack&WasteTrack2016)
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U 9 0.4%
d@13nansou 1.5% S‘E AudanuUasafie y3rounle la:alinodou quhainsaiumanends (AUoa.) S -
<’y Center for Safety, Health and Environment of Chulalongkomn University (SHECU) 2 ssvudldnu -
o 0 !
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ChemTrack&WasteTrack2016

© Tilsunsu ChemTrack&WasteTrack2016 da
© fusaumsldnulibsuns 1 dwfudansdayaamaiiuarsandoarnad

#150Y 26.9% —

© alaslzdouTisunsu ChemTrack&WasteTrack2016

”aql"aq‘l,"lﬂ 59 7% © Log in 1 lzdnuTusuns 4

© naagaunmsldomldsun 4

https://www.shecu.chula.ac.th/home/content.asp?Cnt=134
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ASLENVDILALDUNTIAIUTEUY Waste track

Ussanil 1 veadefiey (: Special Waste) ¥
Uszunndl 2 veadediflleenlud (I: Cyanide Waste)
Uszunndl 3 veadefifianseanduaud (Il: Oxidizing Waste)
Uszunand 4 veadedifiusen (V: Mercury Waste)
Useianil 5 voudefifiansiasium (V: Chromate Waste)
Uszunndl 6 veadedifilaventin (VI: Heavy Metal Waste)
Useianil 7 vosdefidunsa (VIl: Acid Waste)
Useuanil 8 vaudedanlar] (VIll: Alkaline Waste)
Useianil 9 ndnsausitlnsideu (IX: Petroleum Products)
Uszuandl 10 wan Oxygenated (X: Oxygenated)
Useuandl 11 NPS Containing (XI: NPS Containing)
Usziand 12 Halogenated (XII: Halogenated)
Useuandl 13 (a): vasudeiiwnludilél (XINl@): Combustible Solid)
(b): vesudefilsiansnsatnindléd (XiIb): Incombustible Solid)
Uszuanil 14 veudefitidusvinasanedug (XV: Miscellaneous Aqueous Waste)
Useianl 15 ansiafidonanw (XV: Expired or Deteriorated Chemicals)
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YES
Speacial Waste ? Speacial Waste (1)
¥ NO YES
YES
Mercury ? Inorganic Cyanides ?
3 N
YES

Inorganic Cyanides ?

lNo

YES | Combustible Solid (XIlla)

2. AFLUUMIUIM TNV UANS

NO
Mercury Waste (IV)

Cyanide Waste (ll)

Solid ? : :
Incombustible Solid (Xliib)
Petroleum Product (IX) If contains
Oxygenated (X) NPS and
<5% Water NPS Containing (XI) Halogenated
Halogenated (XII) Waste
NO -
s YES . 5-95% Water
Organic ? Contains water
>95% Water | \iscellaneous Aqueous Waste (XIV)
NO

YES Oxidizing Waste (lll)
Chromate Waste (V)

Oxidizing agents ?

Lo

Heavy metals more 0.1 g/l ?

l NO YES

Acidic or Basic ?

Il NO'

Acid Waste

If contains Oxidizing Chromate

and Chromate Waste Waste (V)

Heavy Metal Waste (VI)

(VI), Alkaline Waste (VIII)

Miscellaneous Aqueous Waste (XIV)

YES

Expired or deteriorated chemicals ?

Expired /deteriorated chemicals (XV)
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| 1. Acid, Mineral. Non oxidizing 2. ﬂ'iz‘U’Jum‘iU?Wﬁ{fﬂm'iﬁ'mﬂﬁﬁ’ﬁmi
#__ REACTIVITY GROUP NAME ‘

1 Acihi, Masseral, Nonsaidising 1
2 et Muveral, Duilent 2 CODE CONSEQUENCE
El
4. Alcohol A - ; H
4 |Alcshols sad Glyests H H Heat Ceneration
an yco
5 Al yebes P F P &
il
[] Adiides H BT L] F EIE
il
7 Amines, Aliphatic snd Arosatic  |H BT H H 7 -
A Compoesd. o T [ Innocnon: and non-flammable gas generation
' Compounis ssd Hyde s @ BT |@ ] H E
) Lzl 5] . .
2 |Cobamaies 5 Jor w | e T Toxic Gas formation
1° Caustics H H H H a 10
Eul il L . J
. GF Flammable Gaz formation
11 Ly i e OF BF OF 2] 11
HF [HF [#@&T GF H
12 Dichioesrhamates aF & F aF aT u @ 12 =
g E E Explosion
13 Esters H F 1] H 13
H
14 [Bihers u I 1 P Vielent Polvmerization
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lll: Oxidizing waste [ vin: alkaline waste [ xima: Combustible solid

O v Mercury waste [J1x: Petroleum products [] Xlllb: Incombustible solid
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Chula waste management system

Home - Stotus - Logout

Fegquest Mao. F201504220001 Fequest dafe 2M5-04-22 11:35:52
Status Finished Appointment
1st staff
LAR Chemistry lab. Tirauyut Yilaivan
Cepartment Cepartment of Chemistry Signature
Foculty Science 2nd staff
Signoture
Collector hAr. Theerapat Klaimukh 3rd staff
Signature Signature

Win=teTracklD

1 ¥l : NPS Containing Glass bottle 1L 2.00 25.00 00033/15-04-27/033-034

2 XV : Miscellaneous Agueous Waste Flastic gallon 4 L 400 1.00 30.00 LI0003315-04-27/035

3 ¥V - Miscellaneous Agqueous Waste Glass bottle 1L 100 1.00 1250 LI00033/15-04-27/036

4 Xl (g) : Combustible Solid Bag 0.2 kg 020 1.00 2.50 LI00033/15-04-27/037

5 ¥l (g) : Combustible Solid Bag 2 kg 2.00 2.0050.00 00033/15-04-27/038-039
Total = 140.00
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X (a)

X1l (b) X XV

.
# | Usnnuaads

wUMA ([B8T) ‘

waauda (Alandu)

AladEne ()

1 I vaadofie

423,275

43483

6,371.89

2 I:uaadoid oo lus

240,325

0.500

5,315.00

3 I:waadsifiasaandusud

38.250

1.200

55230

4 IV:upafwiilsav
javascriptvoid(0)

24511

8.740

217467
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6. ANTUSWITAULEL

= Any slipping, tripping or falling hazards
a a om v, a = Hazards relating to fire risks or fire evacuation procedures
= Any chemical th bst hazardous to health, e.g. dust or fi
ﬂer]uL quaqﬂqiﬂﬂumqquﬂuaqsl’ﬂu . M';‘\/:i(r:\ge;raglftasi;?;%chei;::y stances hazardous to health, e.g. dust or fumes
= Any vehicles on site
= Electrical safety, e.g. use of any portable electrical appliances
* Manual handling activities
= High noise levels
= Poor lighting, heating or ventilation
= Any possible risk from specific demonstrations or activities
» Crowd intensity and pinch points
o1 5
N1SUILLUUALULAYY
(risk assessment)
e ——
_~\
.& ..... i
H '_ —...Poor ventilation
(risk management) - A2V
) -

Poor Housekeeping
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(‘1'7im: International Labour Organization (ILO)
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| & W U W 6. MIU3MIAMNTES >
ANULEEY = AULTUIUNSY X ASEURE SHE
(Risk) (Hazard) (Exposure) g

1) anulusdunsie (Hazard, Severity)

@ b Dudaitlianunsawdsuuwdasle

2) n5duNa (Exposure, Consequences, Likelihood)
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6. ATUIMITAULELS

A0S 19NT5US L UANULERY (risk matrix)

FEAUAUTULTIVBOUNTY
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Engineering control:
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6. NSUSWITAULELY _—

Bristol university chemistry lab I I
evacuated in explosive scare ' Ry

Chemical TATP, which was used in Paris attacks, was
unintentionally formed in routine procedure by a PhD student

H,C CH

il
/ \
0 0
H3C'7\\ ,jvcm
H, € 0—0

CH;

3

“The student was following a published literature method and the risk of
TATP as a potential byproduct had been identified during the risk assessment
process.”

https://www.theguardian.com/education/2017/feb/16/bristol-university-chemistry-lab-evacuated-in-explosive-scare
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7. Unafoumuaiudaansie

SAFETY NOTICE
NFPA Label

Usenausie
1) WeRTURAYRU*

2)  MUNULAURAND®
3)  msufuRmuaulasansnintedu* (mandatory safety)
4)  thauansseauanududunsievesansiaiiluuloutonite (NFPA hazard rating signs)

* AoaldaLand L IuutgRa U UANLUaRNY
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8. LUMNNIAUNUDNYNAY (evacuation plan)
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Emergency
exit
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IN CASE OF FIRE

@/ .

DO NOT
USE ELEVATORS

&Use stairways )
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S’;‘ AudanuUasaris o132aule na:aanndou Auhainsaium3nends (Fuod.) =g~
"4 Center for Safety, Health and Environment of Chulalongkorn University (SHECU)

_—

Ta Ll . 29-3U TN ) W/[HSM
Training course: U1 4 & SFoo
Chemical Safety Training for Research Students p R M AY

https://www.shecu.chula.ac.th/home (019 | 2019 A

v wuusieeuanmeandenlunsvineuiiivasase (SHECU.USC.01)
for the university) [ & R

v wunenumgnseiifeuifingdRive (Near miss) w3a gURveg (Accident) (SHECU.ACC.01)

i Working with chemicals The total capacity for participants
hulalongkorn university e is imited by the number of seats =

b al;]s_]wlfgl c? a?'gao‘-l | S:uUZUTDLA as ChemTrack&WasteTrack
O | £, - = $ P
A  UWUCOUIGIHGINEAU & CU-IBC A swowusso
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