Safer Chemistry for Accident
Prevention

[TPEJIOTBPAILIEHWE
BO3MOXHOCTHU
ABAPUI

CtyneHToB 2 Kypca &8 rpyIiibl
Bacunienok Ilonmnsl FOpreBHBI
[To3usax EmmszaBetsl KOpbeBHBI

Ky3neunk AHactacuu AJIEKCaHIPOBHBI

KanbeuioBoit Mapraputsl MropeBHbI

PamkeBnua Anekces BmagumupoBuya



Examples of appllcatlon of this principle

Location: Bhopal, Madhya Pradesh, India
Date: 2-3 December 1984

Deaths: At least 3,787; over 16,000 claimed
Non-fatal injuries: At least 558,125
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Examples of application of this principle
PUREX

Diethyl ether Tributyl phosphate

O~ CH,CH,CH,CH;
» 0= P O—CH,CH,CH,CHx
o— CH,CH,CH,CH




neun npuHImna

|~

IcknioveHne ncrnonb3oBaHus nnu
npomn3BoaCcTBa OMnacHbIX CcOoeaNHEHUNN

MoxeT NnpenoTBpaTtuTb TOKCUYHbIE
BbIBPOCHI B OKpY>KaloLLyto cpeny

XpaHeHne XMMUYECKNX BELLECTB,
KOTOpPbI€ HE BCTYNakoT B peakuuo apyr

C apyrom

MoXXeT npenoTBpaTUTb BO3ropaHue u
BbICBODOXAEHME UM Pa3NnUB TOKCUYHBIX
BELLLECTB B Ka4e€CTBe NEPBUYHOIO UMK
BTOPWYHOro nocneacTBus




Examples of application of this principle

ABapus, NpoU3oIIEeAIIAS BCICACTBHE
HENPABMJIbLHOIO XPAaHEHUS BelIeCTB

Location: Jonava lithuania

Date: 20 March 1989

Deaths: 7 people

Non-fatal injuries: 29 people became handicapped




Examples of using of this principle

cl 2a, R = p-methoxybenzyl
Y 2b, R = benzyl
~R  2¢, R = 2-methoxyethoxy
X—R R = Alkyl Chain
X =Cl, Br NaN;, DMSO
N3
NaN,;, DMSO 0 “—R
i 0  3a,R = p-methoxybenzyl O
N3;—R 3b, R = benzyl 3
3c, R = 2-methoxyethoxy N
/ N \\N
DMF, 120°C . DMF, 80°C /
24'h 2 days i\

0 0 O R
4a, R = p-methoxybenzyl, 81%
4b, R = benzyl
4c, R = 2-methoxyethoxy, 59%

MeOTf (4 equiv.) MeOTf (4 equiv.)
Toluene, 100°C Toluene, 100°C
\ R = p-methoxybenzyl R = benzyl
R'OTY or 2-methoxyethoxy
Toluene
100°C Q Me 9 Me
5/ 3+

N+ OTF N o
W \\N
R. R' = Alkyl Chain | N /
N N
1 \I\ 1 \\/\
0 Me (8] f_,-f'

g% fomse g




Hierarchy of controls

Elimination / Eliminates the exposire
Substitution before it can occur

Requires a physical change

EnginesiingiCoptacls to the workplace
Administrative & Requires [»)\gier o;:mployer
Work Practice Controls to DO sometning

Persanal Protective Equipment
(Including respirators)




BLIBOJ1

Takum 00pazomM, 4TOOBI HE MOBTOPSATH OIMIMOOK MTPOILIOTO,
HEOOXOJIMMO MPUACPKUBATHCS 12-T0 MPUHIKUITY 3€JICHOU
XUMHUHA. OJTO IPUHECET OOIBIIYI0 II0JIb3y HPHUPOJE,
paboYuM, YUYEHBIM U OOIIECTBY B IICJIOM.
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