SECTION O Laboratory Safety and Precautions

Muitiple-Cholce Questions
CE88_39
Which of the following hazard warning labels should be attached to a bottle of liquid bromine?
1y 2
3) ) @)
A, (Dand (2)only B. (i)and (4)only
C. (1), (3)and (4) only D. {2),(3)end (4) only
CES$9 27
‘Which of the following combinations would cause “striking back” in 2 Bunsen flame?
Airhole Gas supply
A, Fully closed Too weak
B. Tully closed Too strong
e Fully open Too weak
D. Tully open Too strong
CE91_05

Tetrachloromethane is a comsmon solvent in the chemistry laboratory. Which of the foliowing hazard
warning labels should be displayed on a boitle of tetrachlorometlanc?

(13 : @ 3

==
&7
A. (Donly B. (2)only
C. (L) and (3)only D. (2)yand (3) only
CE94_32
Which of the following label(s) should be placed on a bottle containing tetrachioromethane
O : @ €)) =
==
b )
A. (Lyonly B. (2)only
C. (Dand Ronby .. o s D (2)and (3) only.

CE97 10
Which of the following combinations is INCORRECT?
Chentical Method of storage

A, Calcium Under water
B. Potassium Under paraffin oil
G Ethanol In a cool place
D. Solution 1n a brown boltle

CE99 35

The label below is displayed on a container for chemical X:

Which of the following chemicals may X be?
(1) Bromochlorodiflitoromethane

(2} Ethanol

(3} Potassium

A, (lyonly B, (@)only
C. (1)and (3} only D. (2)and (3} only
CRO1_02

The hazard warning label shown below is found on a compressed gas cylinder.

Which of the following gases may be contained in the cylinder?
A. hydrogen B. oxygen
C. chlorine D. argon
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CE02_38
Whictt of the following set-ups can be used to dry meist sulphur dioxide gas?
1 2) —_ —
i anhydrous calcium ¢ gas
chloride
o R
calciun
oxide
3
£A5 — —
concentrated
sulphuric acid
A, (1)and (2) only B. (1)and (3)only
C. (2)and (3) only B, (1), (2)and (3)
CE04_05
Which of the following statements concerning nitric acid is correct?
A. Nitric acid can be used as fertilizer.
B. Nitrogen monoxide is & raw materiad in the manufacture of nitric acid. /~
C. Inthe laboratory, concentrated nifric acid is commonly stored in brown 4 270
Bottles. \"v'
D. The following hazard waring label should be displayed on a bottle of \

concentrated nitic acid.

CE05_i8
The following hazard warning labels are displayed on the reagent bottle of an acid.

8

What information about this acid can be obtained from the labels?
A. ltis very concentrated and flammable.

B. Itis very concentrated and oxidizing.

C. Itis flammable and comosive,

D, ltiscorrosive and oxidizing.

.
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CE06_11

Which of the following siatements about acids is correct?

A. Nitric acid is used in car batteries.

B. Hydrochloric acid is produced in human stomach.

C. Bthanoic acid is sfrong oxidizing agent.

D. The following hazard warning Jabe!l should be displayed on a bottle of .
concentrated sulphuric acid.

CE08_26
Consider the following pieces of apparatus:
Which of the following process can be performed by normal use of sone or alf of the above apparatus?

{1) Refluxing a reacting mixture
(2) Separating two immiscible liquids
{3) Performing a simple distillation

A, (Dand (2) only B. (I)and(3)only
C. (2yand (3) only D. (1), () and (3)
CE09 25

Which of the following hazard warning labels shoutd be displayed on the reagent bottle of methanol?

B TETE

(1) (2}
A, (1)and (2) only B. (I)and (3) only
C. (2yand (3) only D. (D), (2)and (3)

|
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CEL0 05
Which of the following set-ups can be used to dry hydrogen chioride gas?

A HCIg) - B. HClg)-»- =

i

concentrated sulphuric acid

b

calcium oxide

HCl(g) — -
sl -+ g -
anhydrous caleium chiloride

calcinm carbonate

CE10_26

Which of the following safety measures should be taken when investigating the reaction between
sodivm and water?

(1) Use forceps to pick sodium,

(2) Useasmall picce of sodium,

(3) Usc asmall amount of water.

A. (1) and (2) only B. (1) and (3) onty
C. (2)and (3) only D. (1), @) and 3)
CE10 42

Which of the following hazard warning labels should be displayed on = bottle of concentrated

s}

hydrochioric acid?

) 2) 6))
A. (1}only B. (@) only
C. (l)and (3) only D. (2)and (3) only

CEl1_10

225 —prm— L — gas

,

p-—u water

The set-up shown in the above diagram can be used to collect

A, cthene, B. ammmonis,
C. sulphur dioxide, D. hydrogen chloride.
CEI1_19

What is / are the potenitia! hazard(s) of mixing an acidic toilet cleaner with chlorine bleach?

(1)} Atoxic gas is liberated.
(2) Alarge amount of heat is given.
(3) A flammable substance is produced.

A, (Donly B. (2)only
C. (1)and (3) only D. (2)and (3) only
CEll_20

‘Which of the foliowing gases can be dried by using concentrated sulphuric acid?
(I} Ammonia

(2} Sulphur dioxide

(3) Hydrogen chloride

A. (Bonly B. (2)only
C. (1) end (3) only D. (2)and (3) only
DSE11SP_08

The following hazard warning fabels are displayed on the reagent bottle of an acid.

£ o)

What information about this acid can be obtained from the labels?
A. Ttis very concentrated and flamumable.
B. Itis very concentrated and oxidizing,
C. Tt is flatnmable and corrosive,
D, Iiiscotrosive aud oxidizing.
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DSEj4_15
Which of the following hazard warning labels should be displayed on both the reagent bottle storing
concentrated sulphutic acid and the reagent bottle storing concentrated hydrochloric acid?

) @ 3
)
<> Qé @

A, (Donly B. (2)only
C. (1)and (3) only D, (2)and (3) only
DSEL5_01

Which of the following statements is correct?

A. Al aqueous solutions contain H'(aq) ions,

B. The pH of all acid solutions is greater than zero.

C. All acidic compounds contain hydrogen as their constituent elements.

D.  A’corrosive' hazard warning label must be displayed on all reagent bottles containing acid
solution.

DSEL6_19
The hazard warning label below is displayed on a bottle containing chemical Z:

==
o

Which of the following chemicals may Z be?
(1) Sodium

(2) ‘Trichloromethane

(3) Concentrated aqueous ammonia

A, (I)only B. (2)only
C. (1) and (3) only D. (2)and (3)only
DSE18_20
Which of the following hazard warning labels should be displayed on a botile containing propan-2-
of?
==
s €
() @) 3}
A. (1) only B, (2)only

C. (1) and (3) only D. (2)and{(3) only

/1
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Structural Questions
AL99(D)_08a(ii)
Suggest how to extinguish
() Bumning cyclohexane in a conical flask, and
(I mark)
(1) Buming sodium
(1 mark)

ALOO()_07c(ii)
What hazard warning label should be displayed on a bottle of ammonium nitrate(V) solid?

{1 mark)
ALO3(I) 08b
The following compounds can be used as drying agents:
NaxSQu(s), NaOH(s), CaClys) and P20s(s)
Choose, from the above, one compound which is most suitable and effective
(i) for drying a solution of C¢HsCO,H in CHCls,
(1 mark)

(i)  for drying a moist solid sample of CsHsCOAH,
{1 mark)

ALO4(D)_07
A student proposed a method to determine the concentration of citric acid in a sample of lemon
juice by titration with standard sodium hydroxide solution. The method proposed consists of the
following experimental procedures:

1. Prepare a standard sodium hydroxide solution by dissolving & known mass of sodium
hydroxide pellets in defonized water and then make it up to 250.0 eny®,

2, Transfer a known volume of the sample of lemon juice to a clean conical flask.

3. Fillaburette, which has been well rinsed with deionized water beforehand, with the standard
sodiunt hydroxide solution.

4. Titrate the lemon juice in the flask with the sodium hydroxide solution using methy! orange
as the indicator.

S, Using this titration result, calculate the concentrate of citric acid in the sample,

Point out four inappropriate practices in the method. Explain why they are inappropriate and

suggest corrections for them,
(6 marks)

10
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ALOG4{D)_08¢
‘The following passage about an explosion invelving hydrogen-oxygen balloons was adapted from
a chemical journal.

Hydrogen-Oxygen Balloon Hazards
An accident occurred prior to the performance of a hydrogen-oxygen balloon
demonstration, seriously injuring a demonstrator, who suffered painful second-degree burns.

To prepare for the demonstration, 15 bailoons (pre-filled with a hydrogen-oxygen gas
mixture) in a large, black polyethene garbage bag were transported to the site and kept there for
a fow hours. While setting up the demonsiration, the demonstrator opened the bag and removed
a single balloon for stringing and floating. Suddenty, the entire bag of balloons exploded
violently...

(Source: Journal of Chemical Education, July 2003)
Using your knowledge of science, suggest why the explosion occurred.

(3 tmarks)

ALO4()_08d
()  Bxplain why carbon dioxide extinguishers must not be used fo put out a piece of burning
sodium,
{1 mark)
(iiy Suggest & proper way to put out a piece of burning sodium in the laboratory.
{1 matk)

ALO4(]) 07a
(i)  Suggest onc hazard warning label which should be displayed on a bottle of propan-2-ol,
{1 mark)

ALO4(T) 07b
(i)  Astudent suggested to use the set-up shown below to prepare a dry sample of sulphur dixodee
from sodium sulphate(VI) solid.

H:804(rq)

heat

KOH(ag) conc. HySOy

Point out two mistakes in the above set-up, and suggest the corresponding rectifications,

e (4‘_ n‘ml‘ks)

11

ALOS(I)_08
The photograph below shows a person conducting & test in a laboratory to detect the presence of
ammonium fons in a solid sample. He is holding a test tube containing a hot mixture of the sample
and sodium hydroxide solution, and is trylng to smell,

A

State three inappropriate laboratory practices of the person and suggest (he proper actions that
should be taken.
(3 marks)

ALOG(Iy_07b
()  Circle the hazard warning label(s) below that should be displayed on a bottle of liquid
bromine.

=i
-
it €51

(1 mark)

(i) A few drops of liquid bromine are spilt on a laboratory bench. Suggest a chemical methed to
freat the splite liquid bromine,

(1 mark)

ALOG(T)_08b
State a possible consequence from each of the following paor laboratory techniques:
(1}  Draining the lower fayer from a separating funnel without removing the stopper.
(ii) Determining the melting point of a compound without completely removing the solvent afler
recrystaltization. '

ALOTD)_07
In a chemistry laboratory, students are required to wear laboratory coat, plastic gloves and safety
speciacles, Which of these safety measures do you consider the most important? Explain.
{2 marks)

12
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ALOS(I)_07b
(i)  Suggest why the following hazard warning [abels should be displayed on a bottle of
LiAlH(s).

EXPLOSIVE fB2Ff& CORROSIVE Kit{4

ALOS(ID)_04
Suggest ONE safety precaution when shaking the liquid mixture in the separating funnel,

(1 mark)
ALOY(D_07c
Explain why water should NOT be added to concentrated H2804 in order to dilute the acid.
(1 mark)

AL09())_07d
Suggest the most appropriate hazard warning label that should be displayed on a boitle of
NaClOy(s).
(1 mark)

ALI10()_07b
State under what circumstances each of the following practices would be adopted and explain your
answer.
(i)  The use of an air condenser instead of a water condenser in reflux,
(2 marks)
(iiy  The use of concentrated HaPO4 instead of concentrated H280x in the preparation of hydrogen

halides from the corresponding sodium halides.
{2 marks)

DSE12PP_08
(b) A concentrated aqueous methanol solution is used as the fuel in DMFC.
(iiy Circle TWO of the following hazard waming labels that should be displayed on the
coniainer of a concenfrated aqueous methano! solution.

s )
i ¥
in O
CORROSIVE MMt TONG T B FLAWMABLE B # OXIDISING Rt
(1 mark)
13
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DSE12_07

A fertilizer only contains ammonium nitrate (NHsNO3) and potassitm chloride (KCI). An
experiment was performed to determine the percentage by mass of NH¢NO; in this fertilizer.
The KOH(aq) was added stowly to the fertilizer and the mixture formed was heated gently. The
ammonia liberated from the reaction between NHsNO; and KOH was firsl cooled in a condenser,
and then passed through an inverted funnel to a solutien containing 0.0485 mol of HCL. The sofution
was finally made up to 100.00 ¢m® and fabelfed as *S°.
(b) Suggest the potential hazard of one of the chemicals used.

{1 mark)

DSEI3_04
(c) Solid sodium hydroxide is available in school laboratories, However, a standard NaOH(aq)
CANNOT be direetly prepared by weighing NaOH(s) and then dissolving it in water, Explain
why.
(1 mark)
{e) The following were considered as INAPPROPRIATE practices when carrying out the
titration experiment, For each of them, explain why it would lead to inaccurate titration
results:
(i} Rinsing the conical flask with the standard H2C,04(aq) before transferring 25.00 em?
of the acid solution to it.
(I mark)
(i) Carrying out the titration with the filter fannel remained on top of the burette afier using
it to fill the burette with the NaOH(aq).
(1 mark)

DSEI3_10
(a)  An oxygen cylinder can be used to provided oxygen for the fuel cell. From the hazard
wariing labels shown below, circle the label that should be displayed on the oxygen cylinder.

SOPe

Concentrated acids are common reagents found in laboratories.
(a) State a safety measure in handing concenirated acids in laboratories.
{1 mark)

DSE14_07 (modified)
(c)  Suggest a possible reason why the concentration of the concentrated hydrochloric acid in the

bottle obtained from volumetric analysis would be simaller than that actual value.
(! mark)

14
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DSELS 03
(b) A compound contains iron and oxygen only. In an experiment for determining the empirical
formula of this compound, 2.31 g of the compound was heated with carbon monoxide. Upon
complete reaction, carbon dioxide and 1.67 g of iron were formed,
(i)  Ascarbon monoxide s poisonous, suggest one necessary safety precaution in carcying
out the experiment.

(I mark)
DSEIS_04
() A student diluted a sample of concentrated sulphuric acid for making a lead-acid
accumulator,

()  Describe how concentrated sulphuric acid can be diluted in a faboratory. State a safety
precaution needed during the dilution process.
(3 marks)

DSEI6_03
The diagram below shows an expetimental set-up in which the glass wool soaked with octane is
heated occasionally and the broken unglazed porcelain is heated strongly. Some gases are collected
in the test tube over water.

broken unglazed porcelain

boiling tube
ofing delivery tube
gases
glass wool sonked [ -5 ————— f{est tube
with octane ? : 5.
heat aceasionally  heat strongly o Water

(d) When no morc gas can be collected, what should be done to end the experintent for safety
consideration? Explain your answer,
(2 marks)

15

DSE17 01
Bartum (Ba) is an element in Group II of the Periodic Table. Its chemical properties are similar to
those of calcium.

(b) A gas with a pungent smell is formed when Ba(OH)a(s) is heated with NHCl(s). State the
reason why the gas CANNOT be collected by each of the following methods.
@ (L) R

water =4 {—':{

Reason: {1 mark) Reason: (1 mark)

DSE17_06
Concentrated sulphuric acid is a reagent commonly found in laboratories.
() Circle TWO hazard warning labels that should be displayed on a bottle of concentrated
sulphuric acid:

®OSY

b} (i)  Explain why concentrated sulphuric acid should NOT be titrated directly with
NaOH(aq).
{1 mark)

DSE18 08
Refer to the experimental set-up as shown below:

filter paper moistened dropper with concentrated HCl(ag)
with Kl{aq)
KMnOq(s)
{d) In consideration of laboratory safety, explain where the experiment should be performed.
{1 mark)
16
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17:

Refer to the following set-up :

anti-bumping
granules

iced water

Which of the following processes can be performed by using the above set-up ?

(1) obtaining pure water from sea water
(2) obtaining propane from diesel oil
(3) obtaining oxygen from liquefied air

A. (1) only
B. (2) only
C. (1) and (3) only
D (2) and (3) only

The .diagram. below shows an experimental set-up in which a metal oxide X,O(s) is decomposed upon strong
heating. A silvery metal X and a colourless gas Z are formed.

X20(s)
heat
(a) State what Z is and suggest a test for it.
(2 marks)
(1 mark)
6 From the hazard warning labels shown below, circle a label that should be displayed on a gas

cylinder containing methane.

RO

(1 mark)
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Marking Scheme AL04(f) 08¢
Mca The garbage bag was filled with a hydrogen-oxygen mixture because Ox(g) and Ha(g) diffused m
CES88 39 C CEB9_27 C CE91_65 B CE9%4_32 A out of the balloons.
CE97_i0 A CE9%_35 D CE01_02 A CE02_38 B The frictional force between balloons produces static electricity and hence sparks. in
CE04_05 C CE05_18 D CEO6 11 B CED8_26 B The electric spark cavse the Ha(g) and Oa(g) mixture to explode. 1] !
CE09_25 A CE{0_05 D CE{0_26 A CEID_42 A {Accept other reasonable answers) i
CELI_10 A CEl1_19 A CEI1_20 D DSE1ISP 08 D
DSBI4_IS  B(70%) DSEIi5_01 A(6%) DSEI6_I9 C(27%) DSEIZ 20  A(63%) AL04(1) 08d
() The high temperature of the piece of buming sodium may cause decomposition of CO,. [f
Structural Questions The sodinm will continue to bum.
AL99()_08a(ii) (i) Covering the piece of buming Na with sand / use dry powder extinguisher to put out the  [1]
(I)  Cover the flask wilh wet towel / fire blanket [n fire.
OR, use foam / carbon dioxide / BCF / BTM type extinguisher
(1) Use powder tyupe extinguisher / sand [n AL4(I)_07a
(i} Flammable 8]
ALOO(T)_07c(ii)
Oxidizing / explosive [l ALO4(1) 07b
(i) KOH(zq) should not be used as SOx{g) reacts vigorously with KOH(aq). An empty {1}
ALO3(T)_08b conical flask (as a trap) should be used instead. / It is not necessary to include the flask [}
() NaxSOq(s) 9 containing KOH(aq) in the set-up,
(i) Nax80u(s) / CaCl(s) / P20s(s) 1 80:(g) should not be collected over water as it is very soluble. Collect the SOx(g) [I]
produced by download delivery / upward displacement of air / using a syringe. mn
ALO4(D)_07
Step 1: A standard NaOH(aq) shoutd not be prepared using the method as described. [%4] ALOS(1)_08
Explanation: NaOH(s) is ot a primary standard / is hygroscopic / NaOH(s) reacts with ] The person did not wear laboratory coat. Should wear a Inboratory coat. [11
CO2(g) in air. [%} The person did not have eye protection. Should weak safety speclacles / goggles. [
Correction: i is necessary to standardize the NaOH(aq) before use. Should not detect NHi{g) by sinclling while heating the reaction mixture. The mixture may  [[]
Step 3: The burette should not be rinsed with water only. [KA] shoot his face. Should detect NHs(g) by the use of a picce of wet red litmus paper that can
Explanation: Water that remains in the burette will cause a dilution of the NaOH(aq). [} change it from red to blue
Correction: The buretie needs to be rinsed with deionized water and then with the NaOH(aq)  [%4] OR, by HCl(aq) that can form a white fumcs with HCl(aq).
prepared, OR, should smell NHi(g) after tuming off the Bunsen burner.
Step 4: Methyl orange is not a suitable indicator. (Y8}
Explanation: The experiment involves a titration of a weak acid with a strong alkali, pH at the [} ALOG(l)_07b
end point is about 8 o 9. (i) Toxic; corrosive 1}
Correction: Plienolphthalein should be used, %] (i) Treat the spilt bromine with NaOH(aq), (13
Step 5: Caleulation should not be based on the result of one titration only, [¥2}
Explanation: There may be errors in the titration [2) ALOG(I)_08b
Correction: Repeat the titration at feast 3 (imes. Use the mean titre for the calculation, (Ignore  [%] (i}  Withot releasing the pressure, the liquid in thie separating fannel with not drin out of the [
the result of the trial tilration, if necessary). funnel,
(i) The melting point determined wil be lowered than the expected value, i
17 i8
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ALO7(I)_07
Safety spectacles
Eyes are the most delicate organs. Any harm on eyes cannot easily be recoved

ALOS(D)_07b

(i) LiAlH4(s) reacts with water moisture in air to give Ha(g).
The reaction is highly exothermic, When Ha(g) is mixed with air under this condition, an
explosion may ecour.
The reaction gives LiOH of high concentration. Presence of high [OH™] is corrosive,

ALOS(IT)_04
Release pressure in the separating fimne! from time to time by inverting it and opening the tap.

ALOS()_07c
Dilution of conc. HzS Oy is highly exothermic process. The heat evelved can vaporize the water
and cause splashing out of the acid.

ALOS(H_0Nd
Oxidizing

ALI0()_07b

(1)  Ifthe reactani(s) / solvent used in the experiment has a high boiling point (>130 °C), the
large temperature difference outside and inside the water jacket imay cause cracking of
the water condenser,

(ify HBr and HI are reducing agents. They react with concentrated HaSOy to give the
corresponding halogens. In such cases, the non-exidizing and non-volatile acid H1POu
should be used.

Concentrated H2804 can only be used to prepare HCl and HF.

DSE12PP_08
() (i) Toxicand flammable

DSEI12 07
(b) The XOH is (very) corrosive. / NH4NO; s oxplosive / NIGNO; is flammable / HCl is
corrosive.

DSEI3_04

(¢) NaOH(aq) is deliguescent / hygroscopie / absorbs water from the atmosplere.
OR, NrOH(s) rencts with CO2(g) in the atmosphere,
* The mass of NaOH(s) cannot be accurately determined by weighing.

{1
{1

i

n

11

tn

t

t

i

(

{1

{11

f1

1

{1
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ey Rinsing the conical flask with HaCoOus(aq): Some H¥aq) ifons / acid /
H:C:04{aq) remain in the flask, and more alkali (as revealed from the burctte
reading) than actually required is used to reach the titration end-point.
(Do not accept the cancentration of H*(aq) increase.)
(i)  NaOH(aq) clinging onio the stem of funnel may fall into the burette. The
volume of alkali used (as revealed from the burette reading) is smaller than what
is expected.

DSEI3_10

G

DSE14_05

(a) Wearing protective gloves or plastic gloves or gown or safety googles or any suitable
PPE
OR, Adding concentrated acids into water when diluting the concentrated acids

OR, Use a fume cupboard.
Not accepted: maintain a good ventilation.

DSEH4_07 (modified)
(¢} Some HC! escaped / vaporized from the concentrated acid as HCl{g) / Concentrated
hydrochloric acid is volatile.

DSEL5_03
(b) (i}  Perform the experiment in a fume cupbonrd.

DSE15_04

) @ Pour a small amount of the concentrated sulphuric acid fo a large amount of
water,
Accept answers like “add concentrated sulphuric acid to a large amount of water.”
Consiant stirring is required (if the amounts of water and acid are not mentioned)
Wear goggle / face shicld / safety spectacles / safety glasses

DSEL6_03
{d) The delivery tube should be taken out of the water level before removing the heating
source, otherwise sucking back will happen / the boiling tube will be cracked.

(]

[

(1

(1

{1

2]

{1

{1
(1

20
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DSE17 01
(b) (i) The gas {ammonia) is less dense than air,
{Should be answered in terms of density. Not accept: The gas is lighter than air.)
(ii) The gas (ammonia) is soluble (in water).
Accept: the gas will be absorbed by waler / The gas will react with water.
{Not accept: The gas is slightly soluble in water.}

DSE17_06
(a) Oxidizing and corrosive
(O] The reaction between concentrated sulphuric acid and NaOH(aq) is highly

cexothermic.

OR, Concentrated NaOH / H2S04 is corrosive.
OR, Avoid to fill the buretle more than once.
OR, Usc fess chemicals.

(Do not accept answer like “splashed out” without mentioning of “highly
exothermic.’?)

DSE18_08
{dy Theexperiment should be performed in a fume cupborrd as chlorine gas is toxic/ toxic
gas is released,
(Do not accept well-ventilated benches, ete.)

-1

€t

m

{1
{11

]

21

-

- T

.

= T/ T/ /3y 71

Provided by dse.life






