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LU 8.8. Bringing back the shine to copper
AT ShT TIHeh I T

Introduction

ITop)

Copper has been a very important metal in the evolution of human civilisation. In history books, we have
read that extraction and use of metals led to the end of Stone Age. Use of metal tools started with copper
from roughly 5000 BC. The use of copper was known in almost all sites of ancient civilizations like the
Egyptian, Chinese, Mesopotamian, Native American, and Indian. In India, several ancient copper tools,
coins, and weapons have been found, which tell us about the flourishing copper industry in ancient India.
Some notable examples are the hoards found in the Gungeria village (Madhya Pradesh), the huge copper
statue of Buddha discovered in Sultanganj (Bihar) (dated between 500 and 700 CE) and the copper plates
of Kalachuri dynasty (12th century CE, Karnataka). The modern era of copper industry in India started in
1967 with the formation of Hindustan Copper Limited by the Government of India. Many regions of India
have deposits of copper minerals, from where it is mined.

TS WA o forehre § Qe Toh Heeaqul 91q &1 2| 3{qeTd i q&dehi § gH TeT & foh eTqatt oh fahuor ST 3ok SRINT & oTemoT
I 26T FHTTH T AT T91Ed 31| Al oh W1 9T o6 YT o TN 3hi IEATA AAG: 5000 3.9, H TS| Afsl b1 THNT TT=h
YATSA! o T Al T S o, <, HEdeTE, ARG quT ST o e HaTfe S I ofT| WA | 3 ST qr
STeREOT, Torerh T STSIR ATe 7Y § R 86 ST WG # i AT SeT o o H TR e 21 5 S SeTetel § e
i (e TRT) H U1 T HEW, Foarris (rew) # a8 78 94 1 (500 T 700 §. 6 sfi=r) A foremrer dfel b1 Hfdl qoim sheredt
ST (12701 IATedY 3. h1eeh) o disl shl Tl MU 8| WA H el ST 6 STk I hl T a9 1967 H WA TR GRT
Tégeam o TS il ToTat o |Ter g5) I o s &R H diel o @il fierd € STel 8 et T foram Sirar &

Image 1: Statue of Buddha discovered in Sultanganj, Bihar (left); Copper plates of Kalachuri dynasty (right)
R 1: gearTra (RER) 4 urd 7 35 #1 g @rd), Fag] 39 & did #1 e (@70

Today copper finds its uses in telecommunication, electrical wiring, transport, utensils, construction, etc. In
our homes, copper objects are used as wires, utensils for storing water and for eating, etc. However, due
to a particular problem with copper, its use has been decreasing in our lives. This unit relates to the
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problem of copper that has caused the decline in use.

AT T H AT T I A, forsteft % aw, witeed, wd, Fwtor s gente 5§ frm smar 31 s ek § e o aget w
STINT TR, T o HSROT qAT HISH AT o [TT ST ST aTet (a1 o &9 § foRaT ST 81 &Teifer dist o @rer (gt e oy
THEIT 3 TN TN S T 36T SUFTT 51 T&T 81 I8 SIRRTH 318 diel il SeT THe & weiterd 2 fordeh T 36k J=m & st
TS 2

Image 2: Household copper vessels

R 2: g a1 & a7

Materials

T

Task 1: Small-sized tarnished or dull copper items (plates/strips), vinegar, baking soda, lemon juice,
common salt, tamarind (imli) juice, liquid detergent, detergent powder, coal or wood ash, curd, and
sandpaper (zero grade).

T 1: BIE HTHR o it ST Hleh disl o FHM (ie/gehs/atga), Tt sifsr @rer, s =i T, Jramor 364, $aeft 1 @,
T feesie, feesie UISey, A HUaT e i T, 8 T2 THT (I Ue)|

Task 2: Tarnished copper plates/strips, rubber/latex gloves, used toothbrush, watch glass/saucer, droppers
and small spoons/spatulas, water. Three or four of these cleaning agents: Talcum powder, baking soda,
detergent powder, sand (or white rangoli powder), dry soil, common salt, ash.

T 2: WA dfel o <Ie/Iohe/aTgal, T o &, TEATe fohaT T 2SR, Sie-TelTe/ e, S04 qeT BieT =mel /AU,
qTl| FATTRET ThTS sk TaTell | § IS i AT = : STohA TISER, sl |iet, feesic Traey, ae] (31eraT athe Tt a18ey),
Tt g, |ramer 1w, Tl

Task 3: Solid cleaning agents used in Task 2, used toothbrush, watch glass/saucer and any two or three
cleaning agents from this list: vinegar, lemon juice, curd, tamarind (imli) juice.

1 3: FR 2 H T AHTS o6 T (1), TEAAIS TR T TS, Sie-Terre /et et e = § @ ohig 2 Ao i 4w
e qare: fotent, s 1 @, 22, 3Hel %1 )
Task 4: Three to four of each of the solid and liquid cleaning agents (as used in tasks 2 and 3), litmus

papers (red and blue), turmeric powder or turmeric paper, watch glass/saucer), droppers, and small
spoons/spatula.

F 4: R 2 qAT 3 T TN R 7T S 3-4 THTE FHHek UeTd (319 R ae), forend v (arer g e, st ursesvecal &
TS, ATa-TATE/AE, STOE T BT =H = /E=eT]
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Task 1: Recollecting what we know
HT 1: T FH T &, 39 W Fem &

Note: Students must take only one cleaning substance at a time to determine the (acidic/basic) nature.
They must wash hands properly before using the next cleaning agent to prevent cross contamination.

e < foremeff steefiayarie wehfa gar T o fofT T IR Shaet U € 9TS sk Tare S ST il 3 ST 9IS
ek TSl oh SN § UEet Sh-HeNT (hTd-hefrerT) Tefh oh o 3o grel 2! 3= qte & €T =1fey
Q1. What copper objects have you seen in your home and your surroundings?

ST 379 B AT ITE-USIE | hH-97 disl T HHH @7 27

Q2. What are the colours of their surface?

I TR & TTHE 87

In countries like India, with a hot and humid climate, copper objects get easily tarnished, making them look
dull and unattractive. Pollutants in the air also increase the tarnishing. Surface tarnish leads to large losses
in business for the traders and the economy. Therefore, cleaning of the surface tarnish of copper (and
other metals) is a need in many professions. In this Learning Unit, we will try to clean such dull/tarnished
copper utensils using some common household materials, and learn the science behind this process.

TR S R0 H T T 37T STed ] o R AT 1 | ST § A 8 ST 2, 36 R a e ue SR s
TS 2| BT H ST g T gHehl AT 1 SgI &) Wag ol Al R T SHefezea & g 5g =1e 1 oy
ST 8 ARCTE Tl (AT 3= TAT) o WIoH Hag ol WIS hl STATIHAT s AGERT § 2| 38 RN 1 § oH F© A=
ST THT T ST A §U UH Whieh/HTeT el o ST ol |1 ot T STTE shidl oI 39 SITshaT o Wies o for aht el
Take a small copper object or strip.

Tl T RIS FTHH ST TS Tl

Q3. What is the colour of its surface?

ST Hg T TT hi4-97 27

Rub the surface using sandpaper (zero grade).

T (ST ) T TART Fd 5T T I TS|
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Q4. What is the colour of its surface now? Has it changed on rubbing with sandpaper? What property of
sandpaper is responsible for it?

S FHH! TAE T TT HHT &2 FT IS UTHIA § TTS T IRl gAT 82 THICA T SHIH-8T 707 580eh foIg ITamdt 82

Q5. Is any copper lost in this process?

T 39 WishaT H 89 % el @i g ?

Now, keep this shining copper object near a sink or in a chemistry laboratory near where chemicals are
stored. After two-three days, you will use this in task 2.

S 36 FHeRA GU el o FH i [RET BIST (Sink) o HHIT STeaT TR SRTTRITEAT § THTaf-eh FaTef 3h T@ shi S8 o UTd TGl
1A Ta o a1a 2179 ST SR R 2 o fore i
Q6. What substances have you seen being used for the cleaning of copper objects/utensils?

il % |/ shl AT T H TG TR ST STed shid-ahl= | TaTelf shi 3ATI <@ 82

Q7. Table 1 lists some substances. Before performing any trial, guess which of these substances can clean
the tarnished copper objects and why (because it dissolves many impurities/has lot of solid particles/is
soapy to touch/produces a lot of foam/any other reason)?

AT 1 F 5 TaTelt ahl Feiterg, foharm T 21 Torelt Tietor l 1 ot & Tect 3119 I8 ST @, foh S & iy - waref
T TS % | 1 AT FH G &, T 1 (11 T8 3 ST I TeH F T &/36H ST 319 0T 81 /A8 T
T HTS SIET ST &/3F8 STk AT Ieh~ shidl 2/h1s 3= HTT)?
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Substance Will it clean? (Yes/No) Why do you think it will clean copper?
TaTet T TEY AT BT (B1/AT) AT foe W 98 i SRl AT ST hiTT?

Vinegar

T

Baking soda
EIERIRIE

Lemon juice
is 1

Common salt
GTIT HHh

Tamarind juice

AT BT

Liquid detergent
A TS

Detergent powder

Coal or wood ash

HIIAT 7T Ahe! hl T

Curd
3

Table 1: Predicting the action of different substances on copper

AIRIDT 1: 776 T¥ 2/ UgTel] 7 ST BT S7H7
Now, let us find out whether our guesses are correct. The following tasks (Tasks 2 and 3) can be performed
in groups of 3-4 students.

S TS W & Toh AT AN ST T 87 THATTord St (2 I 3) T 3-4 Torenfela o wae # &ue foram ST wehelt 2

Task 2: The action of solid cleaning substances on tarnished copper
T 2: AfTT qid UT ARTS i Tl 31 uTedt sy arferfsha

Q1. After two-three days, did you observe any change in the surface of the copper object you cleaned in

task 1?
1 T o are, for el 3h1 %] i 3AT9 1l | H T foRam o R S6h! Ede H i3 aiadd a@r?

Procedure: Add 1/3 of a small teaspoon (approx. 0.5 g) of the selected cleaning substance to a small area
on the plate/strip and rub the substance gently using a toothbrush for a minute.

SHIATSTA: T DI = T 1/3 (T 0.5 TTH) < TTC TS 6 TS hl Teie/gohe/Tg! o Tk DI W T T q9T Th U 1
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TRINT #hAd §C U e aeh TaTel hf efit-efit Tr

Note: At a time, apply only a single cleaning substance on dark/tarnished spots of the copper surface. If
there is no change, the same plate/strip can be cleaned with a tissue paper/cloth and then washed with a
little water to remove the previous cleaning agent before performing the next test. If there is a change,
then another plate/strip or unused area of the same plate should be used to perform the next test. After
performing a test, the tooth brush should be kept dipped in water and then dried before using it again, to
prevent cross contamination.

T T2: T THY H hacl U THIS HHh Gard i TN el hl T8 o Lercl/afer geai W il AfS s aiads T8 arar 2 ar
ST et/ gt I Tk F] US| HI ek TIHT H &1 o, 508 STTed TEior § Ueed dfel shl e T T Teell HWbTS shoieh qaref
T2 STRATI| fE 1S Tt BraT @ T 37Tt wiieror o forg foret gt wie/agt stora 36t <ie 1 SR STTe 1 SeqwTet fohart
ST =) e 3 o1 2o A A e T S T T A S SR ) e et s i gwme

ST T T ST T T B (Cross-contamination) s ST S &1 ST

Solid cleaning agent Observations (Cleaned/Not cleaned/Scratches formed/Other)

3T AHTE e uaTed STV (TTH/ATH L/ T/

Table 2: Results of using (dry) solid cleaning agents on copper surface

WRIABT 2: 75 P71 T T% (q&) 31 TPTE & GTl & FaIT & gRUTT

Q2. Which of the solid cleaning agents removed the tarnish?

-G 3 GHTS hHh TSI 1 AT gerg?

Q3. Did you observe any scratches on the tarnished surface for any of the cleaning agents? If yes, What do
the scratches tell you about the nature of the cleaning agent?
7 0ie Hag W et TEHTS SHHeh TaTel o YANT § Wi 3732 AT BT, A1 A @i ATTeR! TEHTS FHHeh TaTef 3h1 Tehid o o
T ST &7
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Q4. Is rubbing of a solid substance on a copper surface a physical or a chemical action?

FIT T T Tag I 319 gared ot TreT Uk iferes foram @ A e qamafes fsram 22

Task 3: The action of liquid cleaning agents on tarnished copper
T 3: ATAT AT U a4t AWRTS ok el sht feora

Each group may take the solid agents used in task 2 and prepare their pastes by adding a few drops of
water to each. In addition, take two to three cleaning agents from this list: vinegar, lemon juice, curd,
tamarind (imli) juice.

ST TE AT 2 7 e ST WTS o ared & T e § qT B e S T STt ST 1S o | e SATTh e
Tl | W S AT o Ewrs ok varel of: e, e o @, <2, sHel )

Take some water, and the various liquid cleaning agents in watch glasses or in saucers. Dip the tarnished
copper object in the cleaning substance and observe for 2-3 minutes. If no change is observed on the
surface, then use the toothbrush to gently rub the copper surface (clean the brush under water after every
use). Note down your observations (colour change/evolution of gas/any smell) in the table given below.

S-S F-TATH AT A H T AT Ferfre et HwbTs sk warel of| it disl sht S bl TS shwih TaTel # gallg e 2-3
ToeTe HeRT STereieh | Afe Hae T IS TREd 7 fowe e Zusre | efit-efit dist sht &g sl TTS (Tedeh SR IHANT o oI1g 577
T & | )| ST SR (T THEH/19 T FHehe1/ehTs 718 =l = 4 71 atforeht § fora|

Note: If the copper item is big, then a small area can be used for testing. In that case, about 0.2 mL or 5
drops of the cleaning agent can be applied on the copper surface for the testing. If no change is observed,

then the same copper object can be used for trying the next cleaning agent after cleaning the area with
water, else another object or an unused area of the object may be used.

T T8 AT el T AT SIST &, ol 38eh [ohlT T SIS feedl R TiTeav il UE HIFet H @hrs heh wared &7 amt 0.2 firedt 2
4-5 (& T TN il sh Tefe T e oh foTq foham ST @kl 21 Jfe ohig Titer feems et <t 8, ool disl ol ST o sh1 ST
3 o 1 I | | A o W18 STt AHTS ek Tarel o oAU foram Sim wehelt &, St=reim foreft 7= il i areq 37ora 3t o
o TSI Te T SRINT foram ST 6t 21
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Observations

TATRA
Cleaning agent After dipping the surface in the After rubbing the surface with
AT HHE uaTe liquid/solid-water paste liquid/solid-water paste and toothbrush
TAE Y /S E-UTH AT 48 H AT F | Hqg Rl ACA/SIH-UTHT hT T TAT ZASTI T T
EIC FHAG
Water
art

Table 3: Results of using cleaning agents (with water) on copper surface

AIADT 3: T3 BT Gog T Tp7s HHE garel (a1 & Tre)) & gaiT & gRore

Q1. From your observations, which of the cleaning agents cleaned your plates/wire strips?

HTTeh ST H, FohT FHTS Fvieh YT H STTUHT <IS/TR T THST AT T2

Q2. To clean the copper surfaces, was it necessary to rub the surface in all cases?

qisl hY FdE sl G1% i & fore s/ gt uftfeurfaa o wag st arear steawaes o

Q3. Which of these cases of cleaning the copper surface involved a chemical change?

T ¥ fope aftferfa # i i Hag sl TS | T TERIT-e Tie g3

CC-BY-SA 4.0 license, HBCSE. January, 2026 8



fagm ufaun siftnm o1 qid &I THS Aoy AT

If a cleaning agent cleaned the surface without any physical effort (i.e., just by keeping it in contact with the
surface), then it can be called a chemical change. Thus, students should check—in which cases the surface
was cleaned without any effort.

I IS TS sk yered ag i foret sfifass some & fomm (S 91 dag & 9vaeh § W §) 9% T 2, a9 38 TERiS
TitEr 3eT ST EehdT 8| ST forneflt 1 1 STier o=t =nTfew fof for At o form forelt s o e @ g3

Task 4: The acidity /basicity of the cleaning agents
T 4: AWTS ok USTAT Shl TFc I/t

Let us see if the acidic or basic nature of a cleaning agent affects its cleaning action for copper tarnish. To
understand this, we need to know the nature of the cleaning agents that cleaned the surface without need
for a physical action and compare it to substances that did not. We will check this with the help of
indicators.

TS, 3G f3h o THTE ik waTelf i STl U T Tehfer el <Y wferraT il Tt R T el 1 38 wHeH o fore g
TS e TaTHT ol 3 ThI Rl ST Sl ST BRTT S8 ToRet Hifcren SATTsRaT i STTareaeha o foT g |1 BIdl &
AT 3T T 3 aTef & i ST |1 Tl 2T 8| 37 Foih (3feehet) ol JemidT § 36 |wsil|

Students must take only one cleaning substance at a time to determine the (acidic/basic) nature. They
must wash hands properly before using the next cleaning agent to prevent cross contamination.

Torenfeiat o1 T OH | hacl Ueh HIS hHeh TaTY ohl ST T/&RT Jahid ol STeHT ATfeT| 3wa 3TTcT §TS shueh Jarel o ST
H UEA ShIE-HETUT (ShTH-she T Tkl oh FoTT ST BTl bl 37w AL | &7 =i

For solid cleaning agents, take 1/3rd of a small teaspoon or ice cream spoon (approx. 0.5 g) of the cleaning
agent in a watch glass or in a saucer, and add 2 mL of water to it. For liquid cleaning agents, take about 5-6
drops of the liquid on a watch glass (or in a saucer). Dip the blue and red litmus papers one after another
in the liquid cleaning agent. Note the colour change of litmus papers in the observation table. If liquid
indicators are available, then add 2 drops of one of these in the cleaning solution in the watch glass. Note
the colour change of the indicator in an observation table.

31 AHTS Hiieh UeTd o foTu, SHHT Uk BT A 1 w0 AAT STSH-5HT hT =0T T 1/3 (AT 0.5 UT.) AT Sre-TA
YT Tie H T a1 364 ot firefl, ot foretTd) oeet |wbTs ek aarelt o forg, SHeh! emwT 5-6 38 df-ielie ST90el Wie | S|
T TEHTS e Tare § I q et foTene YIX Tk o 918 Tah Slel| STaaiehd diicterl H fofend Ut o T aftadH i forel| afq
T T I & Al et Tk e Y a1 o eIt § et qwrS o uare H | Uk StaeiieR ittt § gee o o1
it s ferd|

Note: Wash your hands thoroughly with water before and after using each indicator

T T - Wedsh o o AT o U6 Uel Tl 370 BTl ol 37=a! 0t & 41y
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Conclusion: Nature of

Turmeric cleaning agent
Cleaning agent Red litmus Blue litmus paper/other (acidic/basic/neutral)
qHTE FHEH UGS | o fetenw et feremar indicator foreard; TETS Fier aaTd Y
TR YU/ o o
TR (Frrefta/ g araT)
Lemon juice
EIEEaRC]

Table 4: Acidic/basic nature of cleaning agents

AIADBT 4: TH7E FHE gary] &1 sacqy/emria gt

Q1. Based on your observations in tasks 2, 3, and 4, can you say if the acidic/basic/neutral nature of the
cleaning agent has some role in the cleaning of the tarnished copper utensil/wire strips?
R 2, 3, TAT 4 o TI STTATHA oh AT T T HTT FE TR @ 1oh THIS FHh TATT ol STRAT/ERI/HTHIRT Fahid ht
TR It 35 ST/ 36zt o T e A e wfe A
Yes & || No =& ||

Q2. What can you conclude about the cleaning mechanism of the agents based on all the tasks?

Goft ST o STTUT 9T YT hY GHTS shl ITshaT o o H AT 7 frsehs Tt Hehd 22

Q3. Based on the above tests, can you say whether the nature of the tarnish in the copper utensil is
acidic/basic/neutral? Give reasons for your answer.

ST TIETUTT o HATER T &1 SATT 9T Hohdl & 19 ol o ST H HICTAT shl Sehicl STrei1a)/&TR /3T 82 310 3T |
T T Jeeid FHi?

Q4. What kind of waste is produced in cleaning copper by the agents you used? Is any of this harmful to

nature?

Tk G il shT AWHTS § Tk (T 1T AWHTS heh Terell o SR fohd TehR o1 SHer 3caT BidT 8?2 41 300 § & el
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ST o foTT TS B wehaT 22

Q5. Did you have any unusual findings or observations in the above three tasks?

AT IR I HTT H YT hIg STETHI FeTeleh] AT [y JTH §311?

Q6. Which of the following food substances cannot be stored in copper utensils? Why?
Buttermilk, common salt, pickles, tamarind chutney, rice,........
FfTa o1 & @Te 9Tt ol diel o A1 § 2] W@ ST Hehdl &2 FT?
DTS, ATLROT THeh, IR, IHAT hl =T, Iae ...

Add a few more food items to this list.

F© 3TN WTE veTe 39 g ° S
Can be stored Cannot be stored Not sure
TET T ThalT & T2 T AT FehaT B Rt TET
Buttermilk
BIE]
Pickles
Rice grains
SIEREXAC
Table 5
qrfereT 5

Q7. Why do you think the use of copper utensils in households has decreased in our households over the
years?

forrar ot & gHR =R’ | qie 3 STd=1 ST ST Tl ST T 2, 36 1 H 19T 1 fomm 22
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Tarnishing has led to discolouration in many historical monuments and artifacts in the world. One of the
classic examples of copper tarnishing is of the Statue of Liberty, New York (USA). This statue has a core
structure of iron, with copper sheets on the surface. It was gifted by France to USA in the year 1886 and
has been an icon of freedom. The statue has long lost its original copper colour and has gained different
colours over the decades, presently having a greenish blue colouration on the surface.

Al % et forg o8 AfreTiies Te STR qaTfae Hermepiaar 1 41 TS T 31 diel Y AfeHT T Th Her Heeaqul
IR0 =2qATen (STfERT) | Reerd w22 311 foreidf (Statue of Liberty) 81 38 ¥2= st 9%d €=M Ale I @, fSrshl e ®
el 3h 3fe Tl AL T8 T STHREHT 1 1886 T ITER o &9 H TG oh1 15 off S A€ AT T TdTeh T 8l T A FH1ehl Taet &
ST AT 3T A T @ fT 8 T SR1eRT o S0 56 8 1 961 &, AT 5 S8eh! Ae X al-Aiet {711 3h1 1 <@ i firerdt
2

It is almost impossible to guess that this statue might be made of copper from its appearance/look.
TE U1 ST &9 § I8 ITIH THHT THTHIT FTE9E & fof 7 afel & =1 3|

STATUE OF LIBERTY

IRCA 1886

to its transition state (middle) to the latest image (right)
o 3: @7 315 gt aor g7 @y & §9HT GRTT (T BAIBR &1 FIag1a 15 T8 1559 T 1886 T 13@TE ar o], a10), &g & aur
7 50T GRTTT ST (T8 ToT T TR HT 97 (@T9)

Post-task discussion

T o IUXE Tt

After performing the tasks, the results of all groups can be written on the blackboard for all the students to
refer to. The teacher can initiate a discussion regarding the process of cleaning. Questions like- “What is
the process through which these cleaning substances clean?”, “Why did some substances clean the copper
surfaces while some did not?”, “Are the properties of the cleaning substances different?” can be asked to
start the discussion. In general, only the substances that are acidic show positive changes due to chemical
action. However, curd, an acidic substance, may not clean the tarnished copper plates. This may happen if
that curd has low acidity or high fat content in it.

CC-BY-SA 4.0 license, HBCSE. January, 2026 12
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e T e 3 e aelt Rref B g w0 R a aet w5 ot s o R S g 31 R w6
e 5 wefer i e et Y o, S o - e & R 5w i vt ww e £, <t e ety
el shl HeTe okl W1 Rl ST e arell = e fohar?, oo TebTs shfeh TaTeli oh 10T f3=1 BTt €27 STl Shaf =feif shi & i o
T & ST Wkl €| FHTRT TR T At of TeTe S STRAT BId 8, TETIeh STTRAT o 10T Fehiensh aiaa YaRid oid o
Tl et Ueh T gaTef & Tifoh a1 diel i At wie shY | T ot Tehell &1 WHT Tl BIT & ST Gt § o STFcAardT U oo
EEI

For ash, the cleaning in general is observed only during scrubbing and not merely on contact. Silica,
alumina, and some of the metal salts present in ash are abrasives and remove the stain layers by frictional
force. Chemical action, on the other hand, does not require the use of physical force. In a chemical action,
the cleaning substance reacts with the stain deposits and dissolves them away slowly. Vinegar/lemon juice

removes the green stains on the copper surface (with the evolution of gas as bubbles, which can be seen if
observed very carefully).

@ % 7T, HTE =T AR T shael U1 o R <@l STl @ 7 fof 71 |vaes | o1 o) T | fafersnn, eafee, den o
st 35 TTege AR 2 8 S Rt B 8 e erdor et & e e ¥ freer 33 8 gt i e s i A
e I o TEANT o STTEIhal T8 eIl 8| Tk TETE AR H, JHTS FHHeh TaTe THid ge ARSI (stain) & |19
AT e @ T ofi-offt 372 Sitereht QU od &) Fart/1e] o T qfel 3l & o B¢ AT 1 geram & (3 & e 4 <
i il 3 afirfea i qeraet 35 v i A T R 2

The agents that are able to chemically clean copper are mostly acidic in nature, which indicates that the
tarnish substance is basic in nature. Tarnish substance sometimes reacts with acid, liberating a gas, which

mostly indicates the presence of carbonate salt. However, in some cases the green stains turn black on
adding vinegar/lemon juice and do not get removed.
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Note that students may not be able to write the chemical reactions taking place between the acidic
substances and the tarnished layer on metal, because it is not a very simple system. In simplistic terms, we
can assume that CuO (black coloured layer) or basic CuCOs; (green coloured deposits) get dissolved in acidic
substances. This dissolution process is not just an acid-base reaction but also involves complexation of
Cu(ll) ions with anions present in the acidic substances. Some studies have also shown that cleaning is
more effective with NaCl (common salt) because it facilitates formation of Cu(l) ions (Ref. 1). In this task, we
have not used common salt in combination with other cleaning substances, because this becomes a more
complicated chemical reaction.

T T ob feremeff strefier warel qerm emq o Ao wa & sfter afed et sl i forem & wnef 76 off & werd € wifw
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HIR Cu (I1) 3 = a1 Stfeet Afrew (complex compounds) i 3Tt 8id 21 %@ 37eaes I8 +ft gxid & foh NaCl (|rEmer
) T AT Tt THTS BT & AR T Cu(l) AT (Fe 1) 3 T4 T Hed T LT 81 38 1 § o 31T THTS hHh YTt
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However, even without going into these details, this activity is very useful to develop skills of qualitative
observations, and of differentiating between changes due to chemical and physical phenomena.
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