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Bringing back shine to copper
ST, TATH TP U=d 31191 7!

Introduction

MNxq

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 (12" 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.

AT AP ShiIAe Tid 81 U Hedral 81 IATe. SiIsred] YRidbid, didiesd] el
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Image 1: Statue of Buddha discovered in Sultanganj, Bihar (left); Copper plates of Kalachuri dynasty (right)
FirT 1: ST, [81] 92 Aras ] §gidl gol (STdias); BN IIGacid idesed] diredT yeesT (Iodids,)

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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3ATST AT a19R SREAR, [qe[dared qR1, areqd, Wis!, SiHdHM STl aHed Bl Sl. ATIe]
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lmag 2: Household copper vessels

HIGHT 2: RT3 diegreaT 4is}t fdbar aeq

Task 1: Recollecting what we know

Foell 1: STICATHT ATRI AT TME T ISABUI HION

Materials required
HATATS! BRI AT

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 sand paper
(zero grade).

AT GET DRI Blddscsed] fhdl THd Toedl 9% (Ace! fdhar gg)), @R, Jfdb drsT,
fosaman <9, Wi, R 9, gavay 99 |, fSesic, B! fhal sreel IRg, I8! A FsuuR
GIEEINEYAIREINCAE NS

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

T3 1. JHRAT BRI fhaT JATSETS[eT TTeTed] DIvTehIUIeT ¥ el UTie el 38 ?

Q 2. What are the colours of their surface?

TR 2. T a1 YEHIT I DI AT 378 2

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.
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WRATAREIT Q2AT<l, SWT 30 THS TAHMMH TTedTed] I A8 hladdSdld, SATHo T SIS o1
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g |

Take a small copper object or strip.

Tl e oheT ave fdhar ug! =T

Q 3. What is the colour of its surface?

3 3. AT LT YSHNTET 1T BIVIT 3778 2

Rub the surface using sand paper (zero grade).

IR (3R IS) AU a1 YSHRT 1R

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

92 4. IMNFITHAN T A=l PIELINIE AT DIUTT SATeHT? %iIJSLN%"I I cdTHoo ATd P é dqo Sl
H1? HSUIR DO TUTEH JTATST HROTHT AT ?

Q 5. Is any copper lost in this process?

U3 5. IT Ufehd, TieATe THTT HHY 31105 BT 72

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.

AT ATl & IHBER I RIS fdhal IATITRTHTT TR S AR AISdaes! ST,
3F3M ST ST, 2-3 faaTaR il 2 AT Tre! T a1uR & b,

Q 6. What substances have you seen being used for the cleaning of copper objects/utensils?
3 6. AT 9] fhdT WiS! Wew HRUITATS] dTuR s DITDIUd yaTed vl ulfges fTed ?

Q 7. 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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U3 7. dadT 1 4D Blel TSI ATe) faa! 3e. HIvia! aravil Bruarame), it Bioredr ugreri
deTed] IR(aRIes ST AT Bl AciTes AT BT B Acies, ATAT AT Giel (HRU ATgR a_Id
& RIDBS! S / T I WIRIRRY BT IR / TRATST AGUIRIR A / T GU B

IICT /SN BTV BIROT).

Substance Will it clean? (Yes/No) Why do you think it will clean copper?

garef IS TN WD S I AT did TS BIS S, A TBIG] Bl AIC?
(&R / )

Vinegar

feT R

Baking soda

Lemon juice

IGEIEIESS]

Common salt

LK)

Tamarind juice

EEEIRSS]

Liquid detergent
EEASERSIER]

Detergent powder

fEesie yrasx

Coal or wood ash

o o~
DhldATd] [ d]

SIESIEIREE]

Curd
Tl

Table 1: Predicting the action of different substances on copper

a7 1: 1313 UeTeIfges aiera SIV=AT fhian SiaToT
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.
3T, JATYUT Bohes QTSI aRIER AT Bl o UTg. 3-4 fenmefl gast I TeHed Yeiss Sl (Pl 2 9 3)
hXa Achdld.
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Task 2: The action of solid cleaning substances on tarnished copper

el 2: HIFASHT TATAY RIRFY WS hid! foha

Materials required

HAATS! SR A1feed:

Tarnished copper plates/strips, hand gloves (rubber/latex), 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.

dieTed] BlddScredl dIeedl/Tcedl, a- BTN, dTuReses <!, FARierr 93il, dqa! JMfor e
=T, gToll, Y tian! BIvrial 3 o 4 T8 (cleaning agents) - Tledd Tdsy, I |rel, feesie,
13 febdT Il Hha UTagey, DIRS] AN, Hio, V.

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

TR 1. SF-AN QiR Fedl 1 AR Wew dhosed] diedred] aRT YSHNIER $lel 966 Jralol
TG 37Te5 1?2

Safety Measures!

N\
grRIgadd Uy |

DO’S
T 37q3Y hT!

1. Use hand gloves to cover hands when performing the task.

Sl (fdar graolt) BT ST BT SITHUATATST BITAIS ITIRT

2. Use the cleaning substances carefully and in the amount mentioned in the instruction.
I(Eic')oill SERERINMRSEIT L{Cil%g[ q)lob\rlnlﬂ‘q(q> affo Ha eyl HHTUI dT4xT.

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

USHIT SIS e a3l (fdhan RIREd ST A1) IR,

4. Make sure to wash hands properly with water and soap after performing the activities.

Pl BITHTR BT AU AT Y0 T g STehl.

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

SR DIUTE! [T =T SIS WISl Id 3RS, TR B 9 UTvIT gl

DON'TS
ECashEall

1. Make sure you do not spill the cleaning agents on the skin, clothes, or on the table.

9 3T, BU a1 a3 TR Tawod yare] HiSUIR ATeId, AT Hlooll &l
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2. Do not touch any part of your eyes, lips, mouth or nose, when using the cleaning agents.
o d YTl aTUR HRd ST JHd Sl dre fdar ATeh AT BT A1 bl

Procedure

El

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.

UehT GBI I Y-l Iaial AR (&7l 0.5 39) TRl Masoial Wwod yared ue diern
ATC o e/ Tg =T 8T ST STaT 3107 gre3r 1 e s@aRyvr g,

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.

319 U1 dob] Uohd TWeod Jared hlodscsed] Jieiredl axk(ar BTdl. SR BIVRTe! 96 [Gg 3T ATl
TR Y 3y UuRA / ST YT TR ARG W5 YSTATd BT (e STvarird] g T
ATt B AT G&] Y Ies AraviiAre! aruRT. SR GEHHTER Dlal 966 [aHe] 3¥e, IR Yale arauiidre]
gl 9] fohar QM IRET 7 TR HI A1URAT IS 2Ahl. Yebal A0 SITos! Dl AN 0T
S 1 ATV BIRST HRa Y78 aTuRT. TS QI Feadh UG 8707 STl IS es.

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

'{WWWQE fRleor (s 9oy / Taes ARl 9oy / JAIRES
JHC / SR BIaN)

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

TIT 2: RYTIRAY Weh YT qiedre] YSHTasies GRumH

Q 2. Which of the solid cleaning agents removed the tarnish?

2 2. DIV AR W UG08 ATl Bloycyul el ?
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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?

u3 3. faoiedn Tese yeiite! vEre yeidifs JRIal dlodscied] JSUNER RS SHCH
fares 17 AT ARSI Hoo e dh T DI IUTeRT JHZIT GETTd 3Tes ?

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

U3 4. AT YSHIITER AR W< d Ualel grul, Bl |l a1 &l i~ fohar amg ?

Task 3: The action of liquid cleaning agents on tarnished copper
el 3: SIRT WS USRI BisdScsed! diera fohar
Materials required

HIATS! BRIV ATfeed:

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.

Sl 2 APl ARGS| WYRY Wewd, ARG s, Fleror qaft fdhar |l 93i sfor gt
PITITE! &1 fhdr dF weB e - f@TR, faera w9, g2, fiear 3.
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.

TP TTE Pell 2 BRI ATUReSe) WIYRY Ieead Ul 8, DB 01 i Ars urofl By i
URC dYIX pXa A chdld. dHd XdToh LJCQI?‘ITT&II LIIC{an"I ‘iG':\I(Y) 3-4 anQTT%lT CIENSC Nk IrC\S"l‘N, SEIEL XY,

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.

T Feror =fiMed fovan et 92iaedl offs uTol 1. Ul a2 dNaiTe] Saad ¥eed garef
=1, T Weod JSIIHE Jirl dladsoed] a%] 897 odl AT 2-3 e e &1, SR
JieaTeaT YSHITHE] BIVTE! 9803 ASBAT ATel, TR TASIET dTIR BT g al ISHRT ERIRYYT HTAT
(ISP IIURTCR AT IO G&H ATH BRT). IR Joies deedd JAad FRIE (S [0 9963 /
aryg Al / erorarel ar) feser.

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
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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.

319 SR diedme] a¥<] HIS! 3T, IR HANTS! TN YSHRTRIS SBT HETET SUANT B3 ST, 2Ahdl.
373 a1 elTaT 0.2 Hest. b 5 A9 sy Taead uare diedred] YSHNIST STal. SR HIUITE] 9563
TTET SIS, TR < a] U0 o8 e Yoo W UGIA =T arauiirc! aruRd Is. 3Tl Gl
g3 fpaT QATd gRRLT 1 ATIR O A3T AT AT oIS arRa I es.

Observations
o

Cleaning agent after dipping the surface in the | after rubbing the surface with liquid /
liquid/solid-water paste paste and toothbrush

ETH D T _ _ ‘
Al YEHIT  gdxy / ITIA_Y | AT Y8HIT s day / AR ASERREIRIE]
eIl REHE g8gd  SdedleR | IR $IgT CUSIM HTaR Harere!
[ECICISIRE RN fAeror

Water

Table 3: Results of using cleansing agents (with water) on copper sulface

T 3: ¥Ted qaref STTOT groft Jr= qier=ar Y8 HIEN IR o

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

T2 1. T FRIEVIEAR,, BV Wead UaTiges JAd] dice! / IS W8 ol ?

Q 2. To clean the copper surfaces, was it necessary to rub the surface in all cases?

2 2. eI YW Wee HRUITATS] G dob! JEHTT €101 JAT93Ih Bl 172

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

o o~ - . ~
21 3. AXTAUD] PIVIT [eh YTHEY ATITHT YEHT I TS P AT RTHIY[T D dqch g 3 (%57

Task 4: The acidity/basicity of the cleaning agents
el 4: IS D TSTAT SFGUH] fohaT STFARIERIT JoTeRi
Materials required

HATATS! FRTUR AT

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.

SHAATST AT (il 2 37T 3 AIST AT ) T 3-4 RATIRAY 30 Gy W dh, [5eHE BITg
(ST AT (&), TG TS fohdl THR® YU, F1eror 9=l fdhar el 9=, Aa=ias! JMfoT S =Han

[N
[ dT qUTC dHIT.

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.

gD ATl AFGFHT fhdl AFSRIgHT Jurersier qRUmT Jiedmed] aaies Blodscic) S &
PHROGTATST BI BT, < UTg I1. & FHO HUATAIST, ST ¥We0dh YaTdiHl HIvare! Hifie fhARary
T ISHI 3626 ST AT ST I B Wee SITST T8l M3 Ja1ie Ty ATEId He oo
TR 3T JTYVT < AT 1eh G2iebidT Ha<I< UG UTg 2.

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.

WY Weod yaigiardl, FRIer ime fhar arean geive) ssearer Yah-garaien Wi fdal
JMMETH AT IHATSADT (MQTT 0.5 3.) Weed yared =41 371 a1 2 ST, arolt firdeer. Say wawed
geTAaTet, ety gaiFey (fdvar e s=iived) 5-6 A9 W Ul &1, I W<ed Ya1did Yol dodl
Thd, 37T KA ST AT el f3eHd HrTe gedr. fo5eHad el Sieses 996 [Soed] dadTd
f&58T. SR SaRY T3P SUSLT S, A% AT 2-3 o9 TIMies Weod UaTITHeY TThT SO Saidea

Note: Wash your hands thoroughly with water before and after using each indicator
39 gD S3lh ATURSITR A3 BT UT0GT ¥ ¢l
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Turmeric Conclusion: Nature of
paper  /other | cleaning agent (acidic/
Cleaning agent Red litmus Blue litmus indicator basic/ neutral)
IS e 16 foer | el focr |[TiRe W/ | Aspd:  W<od USRI
ESRGEIED wey eyt /
JAFBRIGHT / ISTA)
Lemon juice
fosamen 39

Table 4: Acidic/basic nature of cleaning agents

TR 4: ¥T=5P GGTId SIFFEHT / ST Jorer

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?

T3 1. Pl 2, 3 AT 4 A TR DhosedT FRIEVIERS, Bladscre! diegrdl Hiel / TRI-IScT 3731
IR WS BIVIMR Weod USRIE AFGEHl / JFSRIEH / IS ued Bral JHomd
BRI STATC, 3 J¥e| ] ADBIS B17?

Yes No

B _ T

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

U2 2. 4 el aa e YT e [ohaiaa qrel BIvrdl Fshy Hrale ?

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.

U3 3. IRIh ATAvgigead, TiedTdl HIdS Ul AFGEHT / JFARIGHT / ST 1al, 31/ Wl 787
2Dl 17 THI TR DRIMIE WE BN
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Q 4. What kind of waste is produced in cleaning copper by the agents you used? Is any of this harmful

to nature?

U2 4. A4 IS HRUATATS] RG] Wewd Jardigos HIucd] bRl Haxl 0T sld? Qita!

TTeT UeTef TTaR RIS BT dh R 318 P17

Bringing back shine to copper

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

U3 5: IRIS3 I AL JFBTAT TBH U Ble! diTos fhy fdhar FAeror fag ammedt 172

Q 6. Which of the following food substances cannot be stored in copper utensils? Why?

U2 6. YIB! BIUCT USTHTH ATV A=l Hiew d Brid ATeid ? Bl?

Buttermilk, common salt, pickles, tamarind chutney, rice,

qreh, Hio, SIorE, et g, qige ...
Add a few more food items to this list.
MUY} HTel uared AT T ST,

Can be stored Cannot be stored Not sure
Hqlod o) VG —Adhdld Aqlod o) Yldh quvcl:lg @ﬂ?ﬁ:lé
Buttermilk

dih
Pickles

Rice grains

qige
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Q 7. Why do you think the use of copper utensils in households has decreased in our households over
the years?

U3 7. AN HIel auid SRTERIe JiegT=T HiSATe aTuR B! Dl ST 3R, 3T JFBTe] a1 ?

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.

SIS 3T UTgTRIS TR MMM 3Tl i) 81 Blddscd s WRIY &g BT Ted. did
PIFIST Uh THIGR IaBRY FBUS] =Alh (JARDT) Iqe Wigadadl Jael (Statue of
Liberty). IT YeTooaredl MR AR BRISIUG qfdoses] 3G TR Jiegrdl uceHl 3fed. 1886
HTe! BT Yeied] I ARG TIRBIAT He U &1 3R < Wiy TR 3778, AT Yeloodre
Hood1 AT T TSI $ITe3T AT AT AN blel G3Nehicl JaedTes] (ARIMRTes 3 TS 9Tl 3R 37Tl

T YSHRTTET ¥ fevae - e a1re.

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 past appearance of the statue of

Liberty: https://vigyanpratibha.in/index.php/bringing-back-shine-to-copper.
T Yoo T FTeIaY Ulg &l Yd ol disqll{l%jﬂ gId Al 3TI%, 1T 3Tl JIveETe 3Tl STasSIdes

3T qTc5 3T, XTI ad=dT YdedTd! aTdl R 1T Ut FSTHRM HTecses ard I ford
BRI 11%?‘65 fosp faosedt o1e, <ft UTRT: https ://vigyanpratibha.in/index.php/bringing -back-

shine-to-copper.
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