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Exploring science and mathematics

8.8. I, disTelt THh TR JHTULT!

Bringing back shine to copper

3N

Introduction

AT WP ShicHed Aid 81 Ueb Hewardl 8Tq 318, SiaTared] YAbid, dIaTed] areaT Fshyumges AT araRrw
SFFHYI (ATSTOT YT HUT JTYVT A5 ATe. FAATIROUIY $.37. 9. 5000 UG ATATARIT dacsed] ATEaT dTuR Y33 ST,
ST SISt JT I SRl ST ST - ST ST R APl AT e, HRATAIC T TPl , b STHN b APt AT0T
AR APl - 33N T YIS ARpHE] TATT IR BT BRIAT, AT Al ST G 311es e, WRAdSEh
AT ST ST TP TTAABTG I FIe, A0 TR 29 A0S o1 NS, ATaRad U= R diedrar SeRT RERTET
AT, AT BT AT, T D! SHET ISR B UTol AL HS3IM YOTRAT AT ATIS 53T T AHATe], [NeRAds
GAATIS YT 3. 9.500 < 700 AT ST ST esos! il Aiearel /1St il SO heiic e ISUTedT hesgR] RISTac < qIRTel
3BT TTder e T TSN, 1967 HE WK WRDBR SiegT fEgRel BIux fB3HCS AT U=l RATIT Bedl cTesT IR
ieaeaT ST 3NY T YT G FT0s. HRATT AT W TTeTedl WIS Al e 01 A i fasdes S

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.

R 1 YIS, MR I Args el §gidl ol (STdlae); dFgR] RIS g9dcsed] diered] ygee (SdIdhs)
Image 1 Statue of Buddha discovered in Sultanganj, Bihar (left); Copper plates of Kalachuri dynasty (right)

3T TG aTIR SRR, fAefaregd kT, areqd, HIS], e SeaTa] &aHe bel Skl AT BRidTe fdefaargd dikT,
7o ATSGUYTET HIST, ST HIST 3130 TR STIUITATS! el ATqRes SN, AT, AT Ueh] [A131E FHRAes JTIed] Qi
ST T TR HHIGH! 81l 3113, & STETAT T diedTed] T THRIZN G 318, ST dieral IR Sl S5 o] 3178,
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 problem of copper that has caused the decline in use.
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ferd T 2 gxTdler drere! 91e] fdhar avg

Image 2 Household copper vessels

°¢eﬁ1:aamnrgﬁaamﬁmrﬁéﬁﬁmmﬁm

Task 1: Recollecting what we know

6 Materials

T B8 IMHRTHT HT3d S 3 e fddl aHd esed] a?q(aﬁ?ﬁmqur) f@R (Rreer), afdbar et (@roaran
Are), fosarar v, Wis, faera uoft, gavey areur, fesie, dloamd fhar sraerd W, S8 i TSUw (FNaIS,
IENESHN

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).

T2 1. JHT BRI BT TSI i< DU v a%] Jrel UTie e 31Ted ?

Q 1. What copper objects have you seen in your home and your surroundings?

T3 2. T IR YSHIIT 337 DIUT TR ?
Q 2. What are the colours of their surface?

WRARIRRAT G311, ST AT SHE BATATR AIedTe] A%< e Sl PIBaSdId , ST T TS 0T TR [T, e
TP WIes g AS[Td BIBESIT. 3T Bl Sesed] JSHN T [T ATIR HRUMIT FTIT=AT 10T fefeygwed
QU JHA B, T 31 FTAIME] AT (3T SaR &) YEHNT TG0 BRI, TR . IT ALIIT HEShId, JATI0T
ERTITE3 BTe! AT YSTATUTRL 37l dradecso ATl His! ¥ee BRUITT U dHad] 30T AT UihAHTes s R |
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.

T Ueb 3el g% fbdT Ugt =T,

Take a small copper object or strip.
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T2 3. AT IR AT ISHITET T DI T2 ?
Q 3. What is the colour of its surface?

FSUR (3R I aTaas T YSHIT =171,

Rub the surface using sandpaper (zero grade).

U= 4. IR AT AT GBHNTHT BT BT STSHT? HSYIRA YN cgTHoo ATd P! IG5 ST B1? TSUIRY BIVI
TUTER ATATS] HTRONYT e ?

Q 4. What is the colour of its surface now? Has it changed on rubbing with sandpaper? What properties of sandpaper is
responsible for it?

U3 5. T UfshAd, AT THTOT BHT STTes BT 72
Q 5. Is any copper lost in this process?

3T ATl B THhaR <] IR fhaT IR JARRIMS SiY FARI A3de! ST, 331 S SdT. 2-3
feaaricR ol 2 ATdl Gt i a1uR B 3Dl

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.

2 6. AT IR [T WSt <6 HRUATATS] dTuRehes DIUTHIVI JaTef Je! UTiges ree ?
Q 6. What substances have you seen being used for the cleaning of copper objects/utensils?

T2 7. T 1 AL BTSSRIl A1e o5 MR, BIvIiE! ATo HRUATSTE, i SOt TSI qiereT dRanich
ST AP BT U163 ST BT BT ciles, T QTS qiET (BRI TGN X 3R] [AREDBe ] ST / AT G STy BT
AT / F3ITe5T ATGUIRIR AT / RATHos YU B Il /FAR. BIRON).

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)?
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gerel

Substance

AT T =0 5 B2 (- /1R )

Will it clean? (Yes/No)

IS Tid T TS, 3 RIS Bl aIces?
Why do you think it will clean copper?

feTr

Vinegar

Baking soda

IGEIEIRSS]

Lemon juice

LI

Common salt

ooy grofy

Tamarind juice

SaEy AT
Liquid detergent

fEesic urasy

Detergent powder

IR fhar
BTHSl IRG

Coal or wood ash

5]
Curd

AT 1 [T ygTIfges TiTaR IV bt saTer

Table 1 Predicting the action of different substances on copper

ST, JATIVT eses TS aRIER TS B < UTg. 3-4 fqenefl Ueal IS Termed Yeias dell (Peil 2 9 3) @ ABN.
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.

Fell 2: FIBdSAT ATATAR TATYFY TS ehidl fohdT

|> Task 2: The action of solid cleaning substances on tarnished copper

[
Materials

AT BTGSeI ATC T/ TS, IR/ 5T BT, ATUR o3 TS, [FRIeTor 927, daias!, e =+, A1for
707, gD BIVIIE! 3 < 4 Ted (cleaning agents) - CobH UTaeR, dfdh T Arel, feesie, are fdhar whe I,
PRSI A, 7S, V.

Tarnished copper plates/strips, rubber/latex gloves, used toothbrush, watch glass/ saucer, droppers small spoons/
spatulas, and water. Three or four of these cleaning agents: Talcum powder, baking soda, detergent powder, sand (or

white rangoli powder), dry soil, common salt, ash.
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72 1. G- feaai=aR, il 1 78 oo Sored] qieAred] aRiel JSHRTEGR $Ie] dae JRlal TSR 315 Bl ?

Q 1. After two-three days, did you observe any change in the surface of the copper object you cleaned in task 1?

©Waﬁ?}m!

Safety Measures!

31T !

DO’S

\/ﬁ HRd AT BT SITHUATATS! -1/ B aad BIaHIoT TR,
Use Rubber /latex gloves to cover hands when performing the task.

v oy EmyH), W d qared dIsigdd ST & doyedl JHTUI aTuwl.
Use the cleaning substances carefully and in the amount mentioned in the instruction.

v YEHTT HIUIRITS] $haw el (fhdl ITRE ST A1e) aroR.

Use only toothbrushes (or similar scrubbing tool) for rubbing.

v ﬁ HITIR BT AT SATIOT T IS gq- CThl.
Make sure to wash hands properly with water and soap after performing the activities.

v SR BT etz s1dTaT Wel Id 3T, TR 81 B UrodT g

If any student’s hand is itching, wash it with water immediately.

oSk call
DON’TS

x T 3, HUS [Har <ae AR Wewd Ua1ef AR AT Id, ATl Blsll &l
Make sure you do not spill the cleaning agents on the skin, clothes, or on the table.

x TIeHD GSTATET qTIR DR AT JAd 1oy, TA1S [T ATeh AT BT BT Tl
Do not touch any part of your eyes, lips, mouth or nose, when using the cleaning agents.

Procedure

U] S gHZITT dh-Jeidial {ITTd (3iSTo 0.5 3F) Tl Fasoe! Wead ugre 88 disural dice =1/ U =l Be
S STa 31foT grsrz 1 ffie saaraul T

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.

<Y : U1 dd! Uohdl <5 a1 Hladscsed] diedTedl aar BTdl. SR HIUIE! 980 (G e A8l R a5 feay qur+/
BUSAT YT, TN dTIR 5ol I UaTITd BT e SITUATRITS] av<] UTudT AT T AT A< YeIes ArvfATS! aTusy.
TR YSHRTIAR el 9863 [Gde], TR Jeie Iraviiare! gavi a¥< fhal QI a¥f@n 71 ariR o3 o] W aTuRdl A9, Adhdl. YhaT
TTI0T ST BT CATIT UT0ATT JEI ST MM PIRST B3 Jo8T ITRT. AT S We6d qariie [0 el I8 .

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.
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RIYRY WS Tt Frileror (Fae8 911e5 / <8 ATE! 916 / 3IRES ST / SR dhIel)

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

TR 2 VYT (PINS) W& YTellaT qieqred] YSHIIas|cs GRUTH
Table 2 Results of using (dry) solid cleaning agents on copper surface

TR 2. HIVT WYY WD USTA o qiedTa] HIBISIUN A3 ?
Q 2. Which of the solid cleaning agents removed the tarnish?

T2 3. [y aead Ui TATE ST H@ JFB1a] Blodss o] JEHNTER JRES JHC O [a¥ies 317 AT JARESA D
e ST DI JUTEH JHeAT BeTd 3ATes ?

Q 3. Did you observe any scratches on the tarnished surface for any of the cleaning agents? What do the scratches tell you
about the nature of the cleaning agent?

T2 4. AT YHNTTER WYY Wewd Uarel g, 8 Hifre fohar o e fhar aie ?

Q 4. Is rubbing of a solid substance on a copper surface a physical or a chemical action?

el 3: gAY WS USIATHl wIsdsaear disarar forar

|> Task 3: The action of liquid cleaning agents on tarnished copper

o
Materials

il 2 FIST ARG RIYEY WP, IR AT cAF3T, [FR1eror fhar |relt 931 SMfor gl et PIvRiiel g1 fohar <=
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.
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T I Pell 2 BRAT ATIR 505 WR[RAT W2 qared ¥ Frdbard MM 1d Ais arofl fRyes il IRe TR 6@ AT,
g Weed IS ARG Jéle 2-3 gareii=n aruR &1 : f@ R, fosaran <4, g2, i arof,

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.

AITTeT FHR1ETOT FRTHEY feharT ATt q21aed ATS UTof) 1. Yedieh 921id dIdiTa] sy ¥qesd et el a1 Weod yareiqed
e BIedScsed] a%] S oaT MM 2-3 e FRieror 1. SR dier=ar gSHRTHE] BIVTE! 98 B! ATel, a)
CAFIT ITIR B [T YSHNT BRIRYYT ETRAT (D ATIRTCIR ST YTU0AT G35 ATH BRT). IR Joies dacdred gad]
FRYegor (ST 19 de /Ry I/ wrorare! ar) foer.

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.

&g : SR JATE IR AT 3RS, TR FAAIS! AT JEHNITERIG G AT STIRT HAT ST ADBI. 37T dob! Peiraro!
0.2 Y. fdhar 5 99 Gad weo e yaTf dieT=al YSUITGT SIA1. SR BIVATE] 986 ATe! SITAT, AR <l g% 0T W55 B
J&Tes TWewd YSTH =T ArvATS! aTuRdl A e. 3T G ax] [hal ITel aR<laT 1 aTuR s3] WA AT UIATS! aTuRel IS .
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.

foréteror
Observations
T E gt ) i’ T YEURT Say/ R
e Rewed gegA é‘cmﬁ/'\;\r 1o Frdlemr bl W& Wﬁ X m

After dipping the surface in the

Renid e —— After rubbing the surface with liquid/

solid-water paste and toothbrush

Water

AT 3 ¥ g7l STI07 GTuf} =l diereaT YSHIRIER GRUmH
Table 3 Results of using cleansing agents (with water) on copper surface

T3 1. gHAT FRIGVIIAR, BV W26 UTAges JAd] dIce! / Ug! W& Sio!?

Q 1. From your observations, which of the cleaning agents cleaned your plates/wire strips?



8.8. T3, 1T TTHD GV 17!

T2 2. AT ISHIT T8 HRUITATS! &R Jas] JSHIT HTA0] TGP Bl P17
Q 2. To clean the copper surfaces, was it necessary to rub the surface in all cases?

W2 3. aRIc3 U] DI fehaied qiedTer Y8 X2 R RIS T80 TgH 3115 ?

Q 3. Which of these cases of cleaning the copper surface involved a chemical change?

S Fell 4: T=Sh gerdfa syt fohar semResHT worent
Task 4: The acidity/basicity of the cleaning agents

@mﬁa

Materials

il 2 3TMOT 3 HEY ATIR OS] T DT 3-4 AT AT S0 Feedh, BT AT e foseas BITe, 8oe rasy fdha
THR® YR, fYeror 93 fohar wrelt 93, Q9T 3nfor Se= T = fdhar Jure =+ =r.

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.

TeEd USTATET AFGEH! fehal ATFSTREHT (STeherdl) Jurerdi=r aRumd Jiedred] aavics Blodscies SIT s HRUATATS]
BII BT, < UIEAT. & FHH HIITAIS!, ST Weod TSI PIocare! Hife AR dierer gsvi e ST ifor St
ITH Db T ST AT, 37T UGT T WA ATE I dha Hol RO JATR. IV I RIS T3l iedl Aaei g TgaT.
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.

WY WD T Te!, FRleror aiHed fohdT Area qaiiaed TreardT Geb-al1aial AT fohdT SIS ¥sh e aHaTgdl (3Tl
0.5%.) Tewd uarel &1 10T 1 2 AT, uroll fHas!. sy weed uariardt, e sxfimed (fdhar wren s=ime)) 5-6
9 <o d UgT W1, AT Weod YSIAd Ghl do! UHd, 37 I @16 M (a7 fosewd arie ged1. foeas sremel
Tovey 980F [QovedT TaUTd 38T, SR Sy T3l IUG 3, d) AT 2-3 9 TN Weod USTATHEY ST JAToT
SRl HE $Te3es dae oI daedld [oral.

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.

&9 : TP T30 ATRTR A5 B UT0AT < gl
Note: Wash your hands thoroughly with water before and after using each indicator



Exploring science and mathematics

RS Juv/ e : waem® gt ey
WTed gard &1 forews a1 fosews IR F3D (WEAT / IFARERAT / Ieri)
Cleaning agent Red litmus Blue litmus Turmeric paper/ Conclusion: Nature of cleaning
other indicator agent (acidic/ basic/ neutral)
fesaman v
Lemon juice

AR 4 FGT2BP YT STFFGHI/ TS TRETH] JoTerH

Table 4 Acidic/basic nature of cleaning agents

T2 1. Pl 2, 3 A 4 Al Tl FoT FRIGUITE, Biodscsal dieard! Wisl/TRI-IeeHT 331 9] W BIVIHN
TeSd T ATFHEH1/AFSTREHT/ IS TUIeH DBIEl FHTM BRI 3T, 31 Jwe! %] BT P17

Q 1. 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?

B0 AREIO
Yes (J No (O

T3 2. 94 Peliaed W dh Y11 W26 [haiawad Jral BIvrdl ey Here ?

Q 2. What can you conclude about the cleaning mechanism of the agents based on all the tasks?

TR 3. AR ArIvATaRa, AT HIddS U ARG/ ATFSTREH/ISTHIT 31, 3 Jrel Y a1 $I7 Jad IR
BRUTE T BN

Q 3. 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.

T3 4. T T8 HRUATATS! ARG T8 6 TSI BV ThRAT Hax] A0 8ld1 ? ! gEraT uaref qafaRomare!
BIBR® 31 B17?

Q 4. What kind of waste is produced in cleaning copper by the agents you used? Is any of this harmful to nature?
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W2 5: aR1e3 A1 Pl AY JFRT] TeH el Bral diTe frshy febar fFilerl fag aires! 17

Q 5. Did you have any unusual findings or observations in the above three tasks?

T2 6. GRS UD! DI UGTe Tl Wiedid ATSdes SIS, b A8l ? BI?
Q 6. Which of the following food substances cannot be stored in copper utensils? Why?

T, WS, B, e g, g® ........
Buttermilk, common salt, pickles, tamarind chutney, rice, ........

MUY BT ygTef AT AT SIS,
Add a few more food items to this list.
ATSdS SIS BT ATSaS SIS, b ATe! G e
Can be stored Cannot be stored Not sure
dlh
Buttermilk
Pickles
. g;
Rice grains
GESLES)
Table 5

T2 7. HINE3 T8l quic BRTERIS qeared] Wi e a1aR BH! Bl ST e ?
Q 7. Why do you think the use of copper utensils in has decreased in our households over the years?

11
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SIS 31T YRTBTRIS RS ST APl i O] Plodscars TR1E g SR 3gd. did dradecrd Uh
SETERYT TS =gITdh (FARDT) Jfies Wri=gaacrdl Yo (Statue of Liberty). 1 Yefered] MR WA SIS
TAII ST I TR AT IS T M. 1886 ATGH BT T WhTT RIS e T AT 3 I W= TR 3778,

T YJ oo TdT ‘j\OOdl diegTaT 7 TSI ST 3T I AN Hlel GIABId YcdodT el FRIRTS me(ﬁﬂf{mw
PIERIRIE] 31 feRae - e ae.

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.

T Yoo JTEI Y UTg 81 Yo A& TIT_I e cses] 3ATe, AT ST Gier0 ST STaasiges AT gc IATe. W Ia ac el
YcTeog T AT R 3111 <A1 YeTesl JATelt b1 e 31ies ATl Uobl PAThRT dlsoredl aTedl Hiigd o] e faoiel fosd
TET : https://vigyanpratibha.in/index.php/bringing-back-shine-to-copper.

It is almost impossible to guess that this statue might be made of copper from its appearance/look. Visit the link to see the
present appearance and an artists’s reproduction of the past appearance of the statue of Liberty: https://vigyanpratibha.in/
index.php/bringing-back-shine-to-copper.

deof
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