Atom Economy

Given that:       % Atom economy = Mass of desired product x 100





                  Total mass of reactants

Work out the economy of the following reactions:

1/ Bromination of cyclohexene

[image: image1.png]Fle Edt View Favortes Took Help

Q- © ¥ B G s rrons @3- 2

)

L

dress ] tpjwwrscorglmegesiPOF_temi 840521

VB s

B seveecow

W [[O] s - @] @ - 1 )

GROUP WORK

(|

[ Peges M Loyers “_Sinatures “f Bookmarks
©
)

© 150%

®

=

o £

Oonnadle epder

Consider the following reaction scheme for the bromination of cyclohexene (1) [7b]:
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2/ Formation of isobutene
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Table 4 Reaction atom economy
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3/ Production of Methyl Propionamide
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4/ Synthesis of Ethylene Oxide: Which method is better- i or ii?

i/ Chlorohydrin process

[image: image4.png]Fle Edt View Favortes Took Help

Q- © ¥ B G s rrons @3- 2

)

ke €] st rgimagesieOr ez ok
Bl savescomr = N0 @ms% -@Ff B ED R
£ Step 1
H 1 2 ® ¢
H H,C==CH clp ci
vl : : /Q ——® H,C—CH, + HCI
H20 H,C——=CH, ]
i cl 3 OH
3| | chlorohydrin
%l Cm
9 Step 2
| 4
Ca(O H), (?'
HaC——CH> > | HyC—CH, =/ \ |+ caCly* 2Hz0
H,C—CH,
OH o
chlorohydrin °© ethylene oxide
o
OH

Scheme 6. The chlorohydrin process [25a,27].
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ii/ Catalytic synthesis
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As early as 1937 Union Carbide had implemented a heterogeneous catalytic process

(Scheme 7) for the direct oxidation of ethylene [25a]. It is a one-step additior

reaction, with all reactants being incorporated into the final product. At present

manufacturers of ethylene oxide almost exclusively utilise fixed bed reactol

technology [25a]. Silver is the most active and selective catalyst for the reaction

Selectivity for the catalytic route to ethylene oxide is similar to that of the chlorohydrir

process at around 80% [25a]. All ethylene oxide produced worldwide today is-
exclusively via the catalytic route [25a].
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What other factors would you have to take into account when making your product?

