Acid spill shuts down busy road in Hastings for five hours

In 2024 an acid spill shut down part of a busy road in Hastings for just over five hours.
The Hastings senior station officer said it was a 5 litre container of muriatic acid.
Firefighters wore “level 3” protective suits to protect against chemicals and used large
amounts of soda ash to react with the acid before they absorbed it, packaged it and
disposed of it.

Information:
The chemical name for soda ash is sodium carbonate, NaxCOg(s)
Muriatic acid is also known as hydrochloric acid, HCl(aq)

Acid spills can be made safe by reaction with soda ash.

The student modelled this process in the laboratory using some dilute hydrochloric
acid solution and some sodium carbonate crystals.

sodium carbonate + hydrochloric acid 2 sodium chloride + water + carbon dioxide

Na,COs(s) + 2HCl(aq)=> 2NaCl(aq) + H2O(l) + CO2(g)

Experiment 1

(a) The student put some white sodium carbonate crystals in a test
tube with some hydrochloric acid solution, quickly attached a -
delivery tube and placed the end of the delivery tube into some —‘

limewater.

(b) They added Universal Indicator solution to a sample of the
hydrochloric acid solution in a beaker.

(c) They added a spatula measure of sodium carbonate crystals to this
beaker.

(d) They observed until no further changes were seen.



Observations:

(a) The mixture fizzed steadily and the colourless gas turned the
limewater milky. _

(b) The Universal Indicator solution turned red.

(c) There was a steady stream of bubbles (fizzing) coming from the sodium carbonate
crystals. The white crystals got smaller and smaller until none could be seen.

(d) The Universal indicator solution turned green.

Experiment 2

The student repeated Experiment 1(c) and (d) using the same amount of hydrochloric
acid, but this time added 5 spatulas measures of sodium carbonate crystals.

Observations:
(@) The mixture fizzed and the Universal indicator turned blue.
(b) No crystals remained on the bottom of the beaker.




REFORT
Reaction
The reaction i$ a nevtraligation veaction ag it fits the %ncml o@/aﬁon of:

acid + base (metal carbonate or hydrogen carbonate) - ionic salt + water + carbon dioxide

Hl?olro&hlori(/ acid 1€ an acid and ¢odivm carbonate 1§ a metal carbonate.
The limewater turned from clear to olovdb] Qhowing that one of the ProolmeQ
formed i carbon dioxide . (seen a¢ ﬁzzmg. when the hydrochloric acid and

sodivm carbonate werve mixed.

[t ig a nevtralication veaction becavse when the niversal indicator was added o
the hydrochloric caid Solvtion, it twned red but after the white <olid Sodivm
carbonate wag added, the olvtion turned green Qhowing_ a nevtval Solvtion of ionic
Salt, Sodivm chloride, NaCA(aq) had been produced.

ln experiment 1, the acid 1§ completely nevtralised ag hown by the green colovr of

the wniversal indicator.

Conéevvation of masg

When hydrochloric acid i§ nevtralised by Sodivm carbonate crystals, the acid
containg hv}olro%n and chlorine and the sodivm carbonate containg sodium, carbon and
omgen. After the reaction, all these elements are shill present in the products, but
in a new combination. Ag no elements have been lost or 53“’\601/ the mass remaing
vnohanggol.

In the balanced equation, NaxCOs(<) + ZH(/l(at{)9 ZNa(/l(a@ + H0(I) + (/02(5)
the total # of atomg before veaction are: Nax 2 C x1, O x 3, Hx 2 and Cl x 2,
which are still there affer the reaction is complete, So matter/mass is conserved.
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In experiment 1, the hydrochloric acid tumed the indicator ved becavse the
solvtion contained more H" iong than OH™ iong, VCQUI’HVlg_ in an acidic olvtion. Ag the
Sodivm carbonate crystals were added the pHt increased a¢ the added bace
reacted with the H™ tong to form nevtral water. When cnov5b base was added and
the Ul indicator turned green, 3 ‘nevtral’ ¢olvtion was made wheve the amount of
H" and OH™ long became equal, and the ptt is 7.

In experiment 2, excess base wag added fo ensure that all of the hydrochloric acid
had been reacted. Thi¢ fime the PH was > F a¢ Shown bv} the blve colovr of the
indicator <ince the <olvtion now contained more OH™ tong than H™ iong. Theve

were no ow}dak visible becavse Sodivm carbonate 16 ¢oluble in water:

mplication:
When aololinga bage like “Soda ash’ fo an acid <pill, it is necessary fo add more

then cnoxgh bace (an excess) to make swre that all the acid has reacted o that
the opill can be cleaned vp safely. Otherwise it covld be olanggrovg for the
ﬁroﬁgkﬁcrg fo remove and dispose of the ‘acid <pill” ag it would shill contain some
vnnevtralised acid.



