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(e) Suggest why, in both the distillations, the receiver is immersed in ice-cold water
(steps 5 and 9).

To conderSe 40 bromootbame  formad.

Examiner Comments

This misses the point altogether.

Question 4(f)

These basic techniques of organic preparation are essential knowledge at this level.

| (f) State the purpose of the following in this procedure:

(1) Washing the product with dilute sodium carbonate solution (step 6).
| Remove

(Oech—off any  acid

(ii) Adding anhydrous calcium chloride to the organic layer (step 8).

To d‘B the mldhuve.

Plus

Examiner Comments

A clear, concise answer.
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() State the purpose of the following in this procedure:
(i) Washing the product with dilute sodium carbonate solution (step 6).
- O D\U\.Q_ A
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(ii) Adding anhydrous calcium chloride to the organic layer (step 8).
(1)

Examiner Comments

The answer is 4(f)(i) is excellent but in (f)(ii) the start of what looks
like a correct answer is crossed out and replaced by something
which does not actually make sense.

Examiner Tip

Do read through your answers.
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(f) State the purpose of the following in this procedure:

(i) Washing the product with dilute sodium carbonate solution (step 6).
(1)

o remene @K (ess acid -

(ii) Adding anhydrous calcium chloride to the organic layer (step 8).
1)

0t 0% demdrating agent.

{0\ Sucoect a anitahle temnerature rance for the collection of the nraduet in the final

Plus

Examiner Comments

Note that dehydration refers to the removal of the elements of
water in a chemical reaction. ‘Drying’ is required here.

Question 4(g)

Many candidates appear to find the idea of collecting a distillate over a range 1 degree either side
of the boiling temperature extremely hard to grasp. Some attempts at this question made no sense
at all.

(g) Suggest a suitable temperature range for the collection of the product in the final

distillation (step 9), giving the temperatures in whole numbers.
(1)

Examiner Comments

A rare perfect answer.
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(g) Suggest a suitable temperature range for the collection of the product in the final
distillation (step 9), giving the temperatures in whole numbers.

L -]
From AR M ¢

To 18U’ e

Examiner Comments

Here the candidate has just selected the two boiling points
given in the data table.

(g) Suggest a suitable temperature range for the collection of the product in the final
distillation (step 9), giving the temperatures in whole numbers.
(1)

)
From Y .

©...0°¢C

us

Examiner Comments

It is quite difficult to see what this candidate had in mind.

Examiner Tip

Answers to this type of question are ofen to be found in the data provided.
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Question 4(h)(i-iii)

The calculation of yield is a well-established question on this paper and most candidates showed

an excellent understanding of the method. The most usual difficulty was in calculating the mass of
ethanol from the volume and density.

While the rounding of intermediate answers was not penalised, retaining the data in the calculator
and using these unrounded figure is good practice. This procedure saves time for the candidate,
reduces the likelihood of keying errors and provides a more accurate final answer.

(h) (i) Calculate the number of moles of ethanol used in the preparation.

D=m Mol - -89

L6
Nass3 = ©.389x giop /o

= :;L.gW = O [t2 ol &y
:?-%

(ii) Given that one mole of ethanol forms one mole of bromoethane, calculate the

maximum mass, in grams, of bromoethane that may be prepared using 10 ¢cm’
of ethanol.

(1)

(1)

W = Mole ¥ Rz
= O/l x Jeog

Examiner Comments

The first two steps in the calculation are completed successfully (albeit with a rounded value).
However, in the final step the figures are inverted leading to a yield in excess of 100%.

Examiner Tip

Answers need to make sense; if you obtain a yield
greater than 100%, review your calculation.
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_

(h) (i) Calculate the number of moles of ethanol used in the preparation.

mass oL eranpl = (U x 0-719 9 :q'qu

(1)

mete = 1-89 5.1 mol

(i) Given that one mole of ethanol forms one mole of bromoethane, calculate the
maximum mass, in grams, of bromoethane that may be prepared using 10 ¢m?
of ethanol.

M%m:o-t?m W

moss = 0-1F x 109 = 1@-‘53% )

(iii) Using the procedure described, a student prepared 13.3 g of bromoethane.
Calculate the percentage yield of bromoethane in this preparation.
(D

1853

'33 oD

= .-11'%0//:;

Plus

Examiner Comments

Here the candidate has rounded the first answer to two significant figures and used
the rounded answer for the second step. Note that the answer is appreciably different
with the rounded value and that, quite illogically, the candidate has given subsequent
answers to four significant figures, possibly because all answers are then expressed to
two decimal places.
.

Examiner Tip

Best practice is to use unrounded values in successive calculations but at
least strive for consistency.
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Question 4(h)(iv)

The selection of ethanol as the reagent from which the yield must be calculated is determined by the
simple fact that the bromine is in excess. Too many candidates failed to appreciate the need for them
to study carefully the method given in the stem of the question and others sought complex answers
where none was necessary.

Question 4(h)(v)

The reasons for yields of less than 100% in organic synthesis are well known and it is encouraging to
see that many candidates showed that they understood clearly the meaning of terms like ‘transfer
losses'. However, a number of candidates suggested that energy losses would lead to loss of yield.

(v) Suggest one reason, other than volatility of the reactants or products, why the
preparation does not produce a 100 % yield.

{.}y, +he experipent
Mongurovent of prepmeior the reactundy volame, dusirg

P’m{bajafﬂm w?k:ﬁrwr be 007, acenmmte 4o produc. (00 ],
gda’e,(d-

n

Examiner Comments

Examiner Tip

Unless clearly indicated otherwise, it is sensible to assume that
the procedures in an experiment have been followed correctly.
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(v) Suggest one reason, other than volatility of the reactants or products, why the
preparation does not produce a 100 % yield.

(1

\osses o veaclors duning Fonster between oppavatus .
Bnand uged ®_impuve.

us

Examiner Comments

Here the candidate has offered two answers, one correct and one incorrect.

Examiner Tip

In general a mixture of correct and wrong answers will not score. In this
question this general rule is emphasised because ‘one’ is in bold print.

Examiner Tip
Most candidates would improve their marks in this examination by
following some fairly obvious guidelines:

Read the question carefully and take account of any specific
excluded types of answer.

Ensure that you can draw clear and accurate diagrams of the basic
apparatus used in AS Chemistry.

Check that you understand how to express numerical answers to
specified numbers of significant figures and decimal places.
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Grade Boundaries

Grade boundaries for this, and all other papers, can be found on the website on this link:

http://www.edexcel.com/iwantto/Pages/grade-boundaries.aspx
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