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Exemplar for internal assessment resource Chemistry for Achievement Standard 91910

Grade Boundary: Low Excellence

1. For Excellence, the student needs to carry out a comprehensive practical
investigation into a substance present in a consumer product using quantitative
analysis.

This involves accurately determining the concentration of the substance in the
consumer product (including correct use of significant figures and units), justifying
how modifying the consumer product sample and/or titration procedure improved
the validity and accuracy of the investigation, and evaluating the outcome of the
investigation in relation to the consumer product.

This student has modified the consumer sample and collected, recorded and
processed quality data. The concentration of the substance was accurately
determined (1).

The learner has justified why the consumer product was modified based on the
trials (2), and there is some justification of showing how the procedure used
improved the accuracy and validity (3). The learner has evaluated the outcome of
the investigation (4).

For a more secure Excellence, the student should clearly show how the
modifications resulted in an increase in validity and accuracy. For example, the
justification of the rinsing of the glassware should explain how the flask only needs
to be rinsed with distilled water, but the burette and pipette get rinsed with distilled
water and then the solution that is used in them. This can then be used to justify
an increase in the validity/accuracy of the investigation (5).

© NZQA 2021



Exemplar for internal assessment resource Chemistry for Achievement Standard 91910

Student 1: Low Excellence

Intended for teacher use only

Results from your trial:
| added 1mL of undiluted vinegar and 1 drop of phenolphthalein indicator to my small beaker.
| then pipetted NaOH into the beaker until | observed the solution changing from clear to
pink. My results were: 6.2mL, 6.25mL, 6.2mL. This shows that | need about 6.2mL of NaOH
for every 1mL of undiluted vinegar. | will use 20mL of my vinegar solution in the experiment,
so | would need about 124mL (20x6.2) of NaOH in order to observe a colour change in the
actual titration.

Proposed procedure:

The original solution of vinegar needs to be diluted 10 x times to make a 1 in 10 dilution. A 20
mL sample of the diluted solution will be used in the titration.

The required dilution can be made by pipetting 25 mL of the original vinegar solution and
adding distilled water to make it up to the mark on a 250 mL volumetric flask.

In the actual titration with the sodium hydroxide | will use a 20 mL pipette to add the diluted
vinegar solution to the conical flask, add a few drops of phenolphthalein indicator and titrate
with the standardised NaOH until a colour change from colourless to pink occurs.

Using this procedure, | would predict an average titre volume of approximately 12.4mL.

If | did not dilute the vinegar, | would need to use about 124mL of NaOH in order to observe
a colour change from colourless to pink. This is not only a waste of resources and time, but
would also reduce the accuracy of my experiment. This is because | would have to refill the @
burette two times after beginning my titration to get the full amount, which means there is a
higher chance of making errors. These could include contaminating the solution, measuring
incorrectly, forgetting how many times | had refilled the burette, leaving the funnel in etc.
Alternatively, a lower dilution (eg. 1 in 20) would also not be ideal, as this would make the
titre value small (about 6.2mL for 1 in 20 dilution). This would increase the likelihood of
making significant errors. This is because proportionally, a 0.2mL difference in titres is a lot
more significant to a 6.2mL titre than to a 15mL titre. My predicted titre of 12.4mL is good, as
it is large enough that minor errors/differences are not too significant, but small enough that |
will not have to refill to burette many times. This means that | am better able to control other
variables, and my results are more likely to be accurate which enables me to draw a valid
conclusion. | will try to obtain this predicted titre of 12.4mL using a 1 in 10 dilution of vinegar
(CH3COOH).

Discussion:

In order for my experiment to be valid and provide accurate results, | had to control (keep the
same) any variables that could alter my results. These Included:

Taking all measurements from the bottom of the meniscus, which meant that my
measurements were consistent and accurate. If | had measures from a different/varying part
of the meniscus (or somewhere else), my measurements would be incorrect and
inconsistent, and | probably wouldn’t have been able to get concordant titres. This would
have made my experiment invalid/unreliable, and my calculations incorrect. This would have
meant that | would not be able to draw a valid conclusion.

Measurements were taken from eye level, so that they were all accurate and consistent. If |
did not do this, my measurements (and therefore calculations) would be wrong. This is
because the values indicated on the measuring cylinders, burettes, pipettes etc. appear
different from below/above. Controlling this made my investigation more valid as my
calculations and measurements were more likely to be accurate.
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Exemplar for internal assessment resource Chemistry for Achievement Standard 91910

| improved the quality of my experiment by trialling the titre of the undiluted vinegar three
times. This was to ensure that my results were not anomalies/outliers. This helped me to
know that the amount was accurate and true, so that | was able to make the most sensible
decision of what my dilution should be.

Before using the equipment, | rinsed it with the solution that was going in it to get rid of any
other particles that would contaminate my solutions and make my results unreliable. For
example, if there was water in the burette and | did not rinse it with NaOH, they would mix @
and the concentration of the NaOH would decrease, by an unknown amount, which would
make my calculations wrong. This would make my investigation unreliable and my
conclusion would not be valid.

When pouring solutions into flasks, measuring cylinders etc., | put the pipette near the
bottom of the container, and did not touch the sides so that all of the solution got in, and
none was lost on the sides or splashed out. This meant that | knew exactly how much of
each solution was in the flask and none was lost, which would also make it unreliable. This
would have made my calculations incorrect, thus making my conclusion inaccurate and
invalid.

During my titrations, | accidentally put two drops of indicator into one flask instead of one like
| did in the rest of my titrations. | tipped this into the waste beaker and started again
(remeasured CH3;COOH and redid indicator) so that all of my trials had the same amount of
phenolphthalein indicator (one drop). | did this because having more indicator may have @
made the colour change brighter at an earlier stage, so my measurement for when |
observed this would have likely been wrong. This would have made my experiment
inaccurate and my conclusion unreliable.

| always stopped titrating and took the measurement at the same colour (as soon as | saw
pink colouring that remained in the flask). This meant that | was always measuring the same
thing. If I had not done this, | would have been unable to get concordant titres, and my
results would therefore be unreliable.

Evaluation: @

| found that the concentration of CH;COOH in the vinegar to be 39.7gL"", which is 10.3gL"™"
lower than the manufacturers claim of 50gL™". There are several potential reasons for this,
including:

The vinegar bottle has been open for a long time, and is past its use by date. If this were the
case, air would have gotten into the product being opened. The vinegar would react with the
air, which would alter the concentration of the vinegar.

The vinegar may have been made incorrectly. It is possible that the wrong amounts of @
ingredients were added, which would mean that the concentration of CH3;COOH would be
incorrect. In addition to this, it is possible that the quality control of the vinegar production
was poor, so mistakes in the concentration may have gone unnoticed.

The vinegar may contain 50gL™" like the manufacturer claims, but it is not evenly distributed
throughout the bottle. This may open if the vinegar had not been used in a while, and the
CH3COOH particles had begun to settle on the bottom of the bottle, reducing the
concentration of the top part of the vinegar, even though the overall concentration would still
be 5097

There are many possible reasons for why the concentration | found (39.7gL™") is different to
the 50gL"" claimed by the manufacturer; either in human error, reaction to the air, improper
equipment, etc.
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Exemplar for internal assessment resource Chemistry for Achievement Standard 91910

Grade Boundary: High Merit

2. For Merit, the student needs to carry out an in-depth practical investigation into a
substance present in a consumer product using quantitative analysis.

This involves using results from the trials to develop a valid plan to modify the
consumer product sample and/or titration procedure, and collecting, recording and
processing quality data that enables a valid conclusion to be reached. This also
involves accurately determining the concentration of the standard solution and the
substance present, as well as explaining how the control of variables improved the
quality of the investigation.

This student has developed a valid plan based on the results of the trials (1) and

collected, recorded and processed (2) quality data to make a valid conclusion (3).
The student has explained how diluting the consumer product (4) and the rinsing

of the glassware (5) improves the quality of the investigation.

To reach Excellence, the student could explain how aspects of the investigation
improved the validity and accuracy of the investigation. For example, linking the
control of the amount of indicator to the possible effect on the colour change at the
endpoint, or explaining how leftover ammonia/sulfuric acid in the flask could
change the concentration of the sample and its effect on the titres, would be
required to show justification of the titration procedure (6).
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Student 2: High Merit

Intended for teacher use only

RESULTS (of trials):
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PROPOSED PROCEDURE:
To do this experiment, the original cloudy ammonia needs to be diluted ‘o x times.

This dilution can be achieved by pipetting _Lt _ mL of the original cloudy ammaonia into a
Lo & mlvolumetric flask and adding distilled water to make it up to the mark,

In the actual titration | will use a _ T © _ mL pipette to deliver an aliquot of the diluted cloudy
ammonia into a titration flask, add a few drops of methyl orange indicator and titrate with the
standardised sulfuric acid in the burette until a colour change from to

v oCeurs.

Using this procedure, | would predict an average titre volume of approximately |4 mL, |

Justification:

By diluting the NH3 by 10 this will improve the quality of my data. This is because the
ammonia is about 7 time stronger than the H>SOg. If | was to use this and not dilute it to do a
titration if | was to use 20mL of the fully concentrated NHs it would take around 140mL. This
would mean that | would have to fill up the burette 3 times to do 1 titration. So by diluting the
NH3 x10 it will improve my titration as | will only have to fill it up once. By diluting the acid |
will get a range of 10-30mL which | want as below 10mL it is unaccurate and can have large
percentage error and over 30mL it will be too large and too time consuming.

1. The molar mass of sodium carbonate M{Na;C0:) =106 gmol™ and M =m/n.
Calculate the amount, in maoles, of sodium carbonate dissolved in the volumetric flask,

e Sl . N PR
Ja 94
n T"E?L N 0.00607 %38 Mmod

2. Use the known amount of anhydrous sodium carbonate calculated above, the volume of the volumetric flask
used and the relationship ¢ = n/V, to calculate the concentration of the sodium carbonate standard salution.

c[Na;Cﬂ:]=% Az 0.006023830) J- 026 L

= a _ Qﬁhﬂéﬁﬁ
o = 0.2 5 C - 0024 1V3200

6.  Use the known volume of sulfuric acid solution used in this titration and your answer to Q5 to
caleulate the concentration of the sulfuric solution (to 3 sig figs and including units).

£{H:504) = yzo.o\ L w2 o000 G) 2160 me
c= = . ISt ©z aosvaril
v Sl C= 0.65\2 ~w/L
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N

CALCULATIONS (c=n/V) vl
7. Calculate the average volume of your concordant titreﬁls (to 3 5ig figs and including wnits)
Loy R :
VIH50s = 15094 1505y 1U o b :
_e=ST ' , \ $.0 : i i
n.'_)l.-_l" ’t’:bLf "\l-'l_:- ; M—GQIHQ?L

\GoY

B. Use your average titre from Q7 and the known concentration of sulfuric acid {0.0512 mol L) to
calculate the amount, in moles, of sulfuric acid present in the titration flask.

N(H250a) = N Cx\J N= O .0%12 Xx0.0\5048]

VZoo\50y CZ0-0%7 B T “le: 0.00Q TNSIY M
9. The balanced equation for the reaction occurring in this titration is:
2 MNHz + H:504 = [NHi)2504
Use the moale ratio in this equation and your answer to 08 to determine the amount, in moles, of
ammonia present in each titration at the endpoint.

A(NH:) = 2NV - 1 B30 Ooa7Nhaux<
24 ke NS IILS'CI/__'C) ?IGQ&E_% e f r?ll‘-’u“:\ﬁ ~ .00V
' B~ ¥ OSSR Mgy

10. Use the volume of ammaonia solution used in each titration and your answer to Q9 to calculate
the concentration of ammeonia in the diluted household cleaner (to 3 sig figs and including units).

"™ ™ < |, 2o t \
CiNHJ]=:‘;}_ o= \_J__-E]_Q.'l wﬂtﬁéﬁ e m mmf{__{{_"h'm’ﬂ{'n.

U/ O
< oy ) _ 1Y B
\)_ 0.0l N 'C"\h\lr)LJ‘Wﬁ:G;-i (ﬁ_ . a ."_‘I: - 0.7 7&

Summary Report:

The aim of this investigation was to determine the concentration of Ammonia present.

Before starting my investigation | rinsed out my pipette out with the NHs. | washed out my
burette with H.SO4 and | washed my flask out with water. | did this too so | could know that @
there wasn'’t any left over particles in the equipment that could affect the concordancy of my
results. Then | filled my burette with H.SO4 and made sure there were no bubbles in the
burette. This made my results accurate as there were no air bubbles so the reading | took off
the burette was more accurate. A variable | controlled was that | did a titration and added the
indicator until it changed colour | then poured this into a beaker so | could compare the
colour of each titration to make sure they were all the same. By controlling this variable it
made my results accurate. | also prevented parallax error by making sure when | was
reading the measurements | was always eye level. Another variable | controlled was that
after every titration | rinsed out my flask with water so no left over NHs or H.SO4 could effect
my results.

Also, | repeated my titration 7 times, then | took an average of the 4 results that were in a
range of 0.3mL. This made the gL' to be 13.124gL"" and the gL' concentration on the bottle
says 18.0gL™". This means the the gL' concentration on the bottle is higher then the actual
gL' concentration. This could be because the bottle is old and the concentration has diluted
a little bit or because the company that made the cleaning agent didn’t have as much
concentration of ammonia in the cleaning agent as they said.
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Exemplar for internal assessment resource Chemistry for Achievement Standard 91910

Grade Boundary: Low Merit

3. For Merit, the student needs to carry out an in-depth practical investigation into a
substance present in a consumer product using quantitative analysis.

This involves using results from the trials to develop a valid plan to modify the
consumer product sample and/or titration procedure, and collecting, recording and
processing quality data that enables a valid conclusion to be reached. This also
involves accurately determining the concentration of the standard solution and the
substance present, as well as explaining how the control of variables improved the
quality of the investigation.

This student has developed a valid plan and collected, recorded and processed
quality data (1) to make a valid conclusion (2). The student has explained how the
removal of the air bubble improves the quality of the investigation (3).

For a more secure Merit, the student should show correct working for either the
concentration of the secondary standard solution or the concentration of the
ethanoic acid (4). The learner could also further explain how using specific lab
equipment improves the quality of the investigation (5).
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Preparation of oxalic acid:

Student 3: Low Merit

Intended for teacher use only

L ]
- ClCaHOu) = = 7
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Standardisation of sodium hydroxide solution:
Titration 1 2 3 4 [5
Final Reading fmL | 24,35 47495 23.75 45.95 ]2-135
Initial Reading /f mL | 0.40 2435 0.00 2375 1.25
Titre / mL 1%:% % 23.60 1%.75 1% .0 1% &0
V(NaOH) =
1%.60 22T ¥ 13 . 6 0
- :ABn.a%
g
Fo.o13L0L
nCH08) = . - v A{MaOH) = - 1

1 o e3aToT 1R I Lmoll"! ® o _ocasL
vz g.o\1L6TIEU LS
neg.CiLEmel R?“"‘“ﬁqkﬁ‘j

¢(NaOH) =

1% 0-01767 LS mol

w0 - DLBGISLES
ne 0. 0155 mel (S sg F‘ur:fp

niNaOH)= n= c =V

®

=000 Bmoil™ » 0.920% 0L
*¢.0215711
F0.0226mol (3 g -"?‘-Cj“i

c(CHiCOOH) = ¢« —

L==r
_ 0.0255%52% Foo)
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C* 0 198wl (g B J;:-..._-_.";“!.
Analysis of white vinegar:
ViNaOM) =
20.70 4 11 00 + 2100
em— R
- : o.00%0
n(CHs:COCH)=
* 0.0, 1 Tmel
0.5 \Tmel
FO.0LL 6ol (3 :'“3 E‘ai)
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From @10 in Part C cidiluted CH;COOH) = o . 0g ez mailL™ (2 s\q R =%
From dilution information above dilution factor = |
Combining the above two original concentration= & g 2% % yne L

0. 4903 mell™" 12..1:'-3 %3\\

12, The molar mass of ethancic acid is M{CH;COOH) = 60.0 gmol® and M= m/n
Use this information and your final value in @11 above to calculate the concentration of ethanoic acid
present in the original Homebrand vinegar in units of gL',

concendfzrnon ¥ idiary mess

6.80%mell™ 3 D Oﬁmﬂ"

*eu.nil
sy, -,.'1‘5951.,."' L3 &Lﬁ%'ﬁ\]

Summary Report:

ANodor rordreled woavizbile syss dhes roncenXridn o Tean ywat 3E cowdvoiedh

couepenheamoys  rlPievid o et e fa o vey
-

© NZQA 2021



Exemplar for internal assessment resource Chemistry for Achievement Standard 91910

Grade Boundary: High Achieved

4. For Achieved, the student needs to carry out a practical investigation into a
substance present in a consumer product using quantitative analysis.

This involves developing a workable plan to determine if the consumer product
and/or titration procedure require modification, and collecting, recording and
processing sufficient data to enable a conclusion to be reached. This also involves
determining the concentration of a substance relevant to the investigation (using
stoichiometric principles and both relationships n=m/M and c=n/V) and describing
how significant variables were controlled.

This student has developed a workable plan (1) and collected, recorded and
processed sufficient data for a conclusion to be reached (2). The learner has
calculated the concentration of a substance (3) and described the significant
variables that were controlled (4).

To reach Merit, the student could explain how the control of the significant
variables improved the quality of the investigation. For example, explaining that all
glassware is rinsed with distilled water first, and then the burette and pipette are
rinsed with the solution to be added to ensure there are no contaminants that
could react, and the concentrations of the solutions in the pipette and burette are
kept constant. This ensures the titre values are accurate and concordant (5).
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Student 4: High Achieved

Intended for teacher use only

Preparation of anhydrous sodium carbonate solution

0.639 g of anhydrous Na,CO, was weighed on a laboratory balance and added to a 250 mL volumetric
flask. The flask was then made up to volume using distilled water and shaken until all had fully dissolved.
M(Na,CO,) =106 g mol™'

n=m/M C=nlV

1. Calculate the concentration of the sodium carbonate standard solution using the information above.

™ayCos SOh6 37 (106 2 0,000 02F3 moy

-0

g ;
o . 72 44 moll
ancoy= SRE0IE 60283 ~ 50080 1641320755 % 07RO

Standardisation of sulfuric acid solution

10.0 mL samples of the sulfuric acid were then fitrated with the sodium carbonate standard solution, using
phenolphthalein as the indicator.

The sodium carbonate burette readings gathered is provided in the table below:

Titration 1 2 3 4 5
Final Reading/mL | 22.92 4410 24.64 45.92 27.08
Initial Reading/mL | 1.30 2292 3.10 24.64 5.82
Titre / mL 11412 4,'15;5 1.5 G "ﬁ“a@ ’{419
2. Indicate the concordant titres and calculate the average volume, o

= 11,0 4mb

V(Na,CO,)= (2¢. ¢4+ 24284 24.20)" 3

The balanced equation for this standardisation titration is
Na,CO, + H,SO, —— Na,SO,+H,0+CO,

3. Use your answers to Q1 and Q2 to calculate the concentration of the sulfuric acid solution (to 3 sig figs
and with appropriate units).

R~

| v

\gey |

g
c(H,80,) = O;OS -{45&’({- A O}OSQQNJL @
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CALCULATIONS C=nlV

4. Indicate the concordant titres and calculate the average volume of sulfuric acid.

V(HS0,)= 40 ¢
(H, ) { .J,I‘_(_'j mvf

The balanced equation for the reaction occurring in the titration is
2NH, + H.50, —— [NH4}2SD4

5. Use your answer to Q4 and the information at the top of the sheet to calculate the concentration of
ammoaonia in the diluted household cleaner (to 3 sig figs and including units).

. L
0,499¢l 2,200

c(NH.) = U]g-fif:iﬁ_i_ % 58499 a0 P 1 ¢

Summary Report:

Aim of the investigation is to find out the concentration of ammonia in the real product and
contrast it with claim of the producer.

To ensure the procedure has less error and improves the quality of the investigation |
checked if there were any air bubbles in the tip of the burette and remove the funnel before
titration. This will stop the incorrect readings from variables like air bubbles and dripping. |
also dip the pipette just below the solution to give a correct reading of the aliquot. Another
controlled variable was to rinse the burette and pipette with the appropriate solution to
remove residual water.

The product | tested has a concentration of ammonia of 13.6gL™" unlike what the producer
claimed of 24gL™". This is due to factors like the manufacturer adding too much aliquot or
adding a few chemicals or it could also be that the chemical was old and the chemical has
degraded which reduced the concentration or too much exposure to the environment like
sunlight or humidity.

In the real world there is a huge variety of concentration. Therefore we need to dilute the

chemical so that when we do the titration, the titration value is around 10mL to 25mL. This is

because when it is lower than 10mL there is a large percentage error as one incorrect drop
could make a big difference. When it is larger than 25mL, it would be time consuming,
wasteful and might add other errors when we refill the burette.
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Exemplar for internal assessment resource Chemistry for Achievement Standard 91910

Grade Boundary: Low Achieved

5. For Achieved, the student needs to carry out a practical investigation into a
substance present in a consumer product using quantitative analysis.

This involves developing a workable plan to determine if the consumer product
and/or titration procedure require modification, and collecting, recording and
processing sufficient data to enable a conclusion to be reached. This also involves
determining the concentration of a substance relevant to the investigation (using
stoichiometric principles and both relationships n=m/M and c=n/V) and describing
how significant variables were controlled.

This student has developed a workable plan and collected, recorded (1) and
processed sufficient data for a conclusion to be reached (2). The learner has
calculated the concentration of a substance (3) and has described the significant
variables that were controlled (4).

For a more secure Achieved, the student could show the correct calculation using
n=m/M. The student has got the correct working for n=m/M but the wrong answer
for question 1 (5). The conclusion could also refer to the concentration that was
calculated for the consumer product.
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Student 5: Low Achieved

Intended for teacher use only

1. Calculate the concentration of the sodium carbonate standard solution using the information above.
o.639% 9 = \ob :@-anz'soyzz?@) 259 L ebo = @.2%

AnS = 0.2% = 2.911 320755

= |

£(Ne;CO,)= &40 sty
Standardisation of sulfuric acid solution
10.0 mL samples of the sulfuric acid were then titrated with the sodium carbonate standard solution, using

phenolphthalein as the indicator.
The sodium carbonate burette readings gathered is provided in the table below:

Titration 1 ‘2 3 4 5
Final Reading/mL | 22.92 44 10 24 .64 45.92 27.08
Initial Reading/mL | 1.30 2292 3.10 24,64 5.82
Titre / mL 2.2 Z(.ie Zi.5% Z1.1% zv-2é
2. Indicate the concordant titres and calculate the average volume.

[r‘ zZv.zg ¥ zl.z.&_i-z.it'_i) T —
V(Na,CO,) = =

The balanced equation for this standardisation titration is

Na,CO, + H,SO, —— Na,SO, + H,0 + CO,
{8 |

3

3. Use your answers to Q1 and Q2 to calculate the concentration of the sulfuric acid solution (to 3 sig figs
and with appropriate units).

1wa,cos = XN D 2 x oontlzy
T S EEh Tt 0.0SGERY

MO Toekig = 1L

(S ul
[ . - 7 ; B ST E.
5 Hibglﬂ - omertid- 0.0 Siv Bt £ 2o { e
V ooty W o.@)
N 9.0s0e4 NO.O Sit R

o(H,SO,) = SeT=mer® | S=SEEmOT '

ect—y  eiit— D.11 mol 4t ez MV

0.051ikY :"‘O'Oi
- 5.11%%Y%
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RESULTS
Titration 1 2 3 4 5 >
Final Reading / mL o ¢ - ; TR (A Sy
9 27:% 49 .b = 4i.%9 | 3 <FAGGE
Initial reading / mL 4.1 27.5 27.93 232.-5¢ &ﬁtﬂﬂ (4 1 @
Titre / mL 3.3 1%.1 12.§ 1Z-9 i3 < ==
— a———
CALCULATIONS C=n/V
4. Indicate the concordant titres and calculate the average volume of sulfuric acid.
V(H,S0,) = : } :
29U, (n.z £ AT A & AR ) = R e Slee b
e ————————— f
2

The balanced equation for the reaction occurring in the titration is
2NH, + H,80, —— (NH,),SO,

5. Use your answer to Q4 and the information at the top of the sheet o calculate the concentration of
ammonia in the diluted household cleaner (to 3 sig figs and including units).
o e < Posd 2L
{rqﬂl H?‘_'S()"'r = D.0B\TL _eel TR ~Vego
S
Aol wOwE = 2oy N Gasit N g8y
|'J{_ 20 &%
O-0pit Xt T 9.102% ( éromrE=Evo-' ©.03IZ
. ¥ orieEq
& i :
o N Eloss: 10"
o— =17
E H 1 L =\ N H —S
C(NH) = o 0.00 \3Z mol € 1.3 zoabx10”*
Uy ©.01

N |.‘3l’.i)':‘1|5'i'\‘3!'h -

The purpose of the investigation is to work out the concentration of NHs in a cleaning

product. In order to ensure accurate results were obtained from the titration | rinsed the

burette in the solution | was titrating sulfuric acid. | did this because if anything else was
remaining in the burette it could have diluted the solution. When titrating | only filled the

burette as high as | could read the measurements at eye level. | did this to avoid parallax @
error, not reading the measurements at eye level could have a significant impact on the

result. When filling the pipette | made sure the bottom of the meniscus was on the line. The
endpoint of each titration was met by one drop of H2SOs. If these variables aren’t controlled it
could significantly change the results. A titre volume lower than 10mL reflects a large % error
when having to refill the burette, it is also very time consuming.

| found that the concentration was higher than the manufacturers claim. This is likely
because they put more of the chemical in so that when it degrades overtime it doesn’t fall @
below the concentration they stated.
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Grade Boundary: High Not Achieved

6. For Achieved, the student needs to carry out a practical investigation into a
substance present in a consumer product using quantitative analysis.

This involves developing a workable plan to determine if the consumer product
and/or titration procedure require modification, and collecting, recording and
processing sufficient data to enable a conclusion to be reached. This also
involves determining the concentration of a substance relevant to the investigation
(using stoichiometric principles and both relationships n=m/M and c=n/V) and
describing how significant variables were controlled.

This student has developed a workable plan and collected, recorded (1) and
processed sufficient data for a conclusion to be reached (2). The learner has
calculated the concentration of a substance (3) using stoichiometric principles (4)
and both relationships n=m/M (5) and c=n/V.

To reach Achieved, the student should describe how significant variables were
controlled. For example, describing what the different glassware was rinsed with,
and how the use of white paper behind the glassware (burette) along with taking
the reading while being at eye level and from the bottom of the meniscus. The
statements used to describe the control of the significant variables need to be
specific to the investigation rather than generic statements (6).
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Student 6: High Not Achieved

Results (Of trials): Intended for teacher use only

In my trial of finding out how many mL of NaOH | needed to dilute the commercial vinegar. | needed
10 mLs of NaOH to turn the vinegar pink. | also added an indicator named phenolphthalein and put a
few drops of that in before | started to add the NaOH. This was my rough ftrial.

PROPOSED PROCEDURE:
The original solution of commercial vinegar needs to be diluted | & _ x times and a _{ & mL sample of
this diluted solution will be titrated .

The required dilution can be achieved by pipetting { ©  mL of the original solution and adding distilled
water to make it uptothe mark ona { (0 ¢ mL volumetric flask.

In the actual titration with the sodium hydroxide | willuse a _{ ¢« mL pipette to deliver an aligquot of
the diluted vinegar into a titration flask, add a few drops of phenoclphthalein indicator and titrate with the

standardised sodium hydroxide until a colour change from f ol oW to_ iZinlc occurs.
less

Using this procedure, | would predict an average titre volume of approximately mL.

Preparation of the oxalic acid solution —

This oxalic acid solution was made by adding 1.36 g of hydrated oxalic acid crystals (C2H.04.2HzQ) into
a 250 mL volumetric flask and making up to the mark with distilled water.

M my\ —
M(C2zH.04.2H-0) = 126.1 g mol” n=mM and c=n/V
Use this information to calculate the number of moles of oxalic acid added and the concentration of
the final solution. =) L 26 9
. V= Z2%5camlL
1. Nioxalic acidy =0-010714¢ M= 12L| Aol
- SO |
nz ™Mo L ® N=GGloTes
1.3¢ « 12612 g-0t1¢5 C-0 . .oumzy

2. Cioxalic acid) = O L2y

C = M =

06107785 - 6-295 =10-04314 @
i 250 = a0 = 6-2%

3. Calculate the average volume of the concordant titres (to 3 sig figs and including units)
V(NaoH)= 2. G . 4

20.4 Cyv-2 v
t20.4 - 2 AV‘EVG‘T)C = 206
*20 .5 .

I a n- Ubdn(ﬂ 2,3 and Y

+teo j = 4 v :_) e (2}_-4.. .

4. Use the known volume and concentration of the oxalic acid solution calculated in Q2 above to calculate
the amount, in moles, of oxalic acid used in the standardisation. (c = n/V) CeVenr
nloxalicacid) = ¢ HOVO T € S
v’ 25.0 T 106G = 60225
N  o0.0435i4 ' x 0-67_54'- G-00ICTES
La)

e x ¥ ='n
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5. The balanced equation for the titration can be summarised as:
C:H:04 + 2NaOH —_— Na.C:04 + 2H0

Use the mole ratio in this equation and your answer to Q4 to determine the amount, in moles,
of sodium hydroxide present in each titration at the endpoint.

n(NaOH)= G » < 2. 15

O . coje1esS ¢ 2 = ®l cvoss e PPt i
G-DOZ2ZI1ST <= | = @ 1o et flee O
hOHe 2SS el NP

6. Use the volume of sodium hydroxide solution reacted in this titration and your answer to Q5 to
calculate the concentration of the sodium hydroxide (to 3 sig figs and including units).

)
¢(NaOH)= < - (G S 135 2
n*V=C_C V3 EAN ®
TOx

e D.QOAULT = 0.0 20y =
© 16377252

RESULTS
Titration 1 2 _ 3 4 5 QM_;}
- o —
Final Reading /mL || & "?I—E"‘lt'gq,qs 6 SH [2¢q.716])7.20 H—[_G.
B gt = " [| s
| Initial reading / mL 0-00mdje.q8m| 6.0 b . s4|lo0.c0 [ o 0o
* #* & L E S " of

Report Summary:

Controlled variables — In my investigation | tried to make everything controlled and | did this by rinsing
all the equipment with the solution | was going to put in it.

When | was doing my readings | made sure | put a paper behind it and read from the bottom of the
meniscus.

Conclusion — from my results the concentration of the of the vinegar sample was 0.078. @
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