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

Introduction

Mg

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.
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Image 1: Statue of Buddha discovered in Sultanganj, Bihar (left); Copper plates of Kalachuri dynasty (right)
FIHET 1: ST, [H81% 42 Ar9seses] §egial ol (STdlehs); Bergy] RIS gidesedl disdred] yees (Sordids)

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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3T AT TR RY AR, EEREIEEANINA qIeqd, Wis!, dierhd SATE] &FHR B3l STdl. ATl BRI
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Iage 2: Household copper vessels

HIGHT 2: RT3 diegreaT 4is}t fdbar aeq

Task 1: Recollecting what we know

Focil 1: JTICATHT AT ST TME T ISABUI HON

Materials required
FHATS! SRR A

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).

dieATed] S8l ATHRTA] Dlddscsed] fhdl TH® Nosedl 9% (ATeail fhar 4g)), f@ R, dfdbr drst, fosarar
9, Hio, e 39, say 990 |, f$esic, dlemdl fhar Sreerdl I, I8! 3 HSUwR (A3HITE /
DTS, SR US).

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

U3 1. JHRAT ORI fhaT JATSETS[eT STeTed] DIV IUIed a¥ Jrel UTieedT 3T ?

Q 2. What are the colours of their surface?

T2 2. T RAT JSHIT T IV AT 3178 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.

WRATAREA] Q2T IW[ 3110 THS FAMTHS TTeATed] G ASS DladdSdld, S T AT AT AATHYD
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fEdTd. BaIe TGUHaEIe a8 J9[Td BB SId. AT Bl S A3l JSHNITHS AT IR a] RTIR HRUM]
AT 307 JAfeaee™ YU JhA B, B A AR A (AT SR G1fa) JSHH <
RN, TROTD 3. AT LI TCH, IV BRI Plel AT YSTATIG 3RAT Brodsce! diegrdl wis!

TS HRUITIT T H@ AT 31T IT WfehATiies ERIBAE D3 !

Take a small copper object or strip.
T Ueb 38T O] feharl Ul &l

Q 3. What is the colour of its surface?

3 3. IT R[N GEHFITET 7 DIOTT TS ?

Rub the surface using sand paper (zero grade).

IR (R IS aTue ATaT YSHIT 97T,

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?

U3 4. HESATAR T IIe] YSHETET I BT 1?7 HSUIRT SRIcdMe T Blel 966 STAT 617

HSYURT HIUI OTeH TS BRI 3fTed ?

Q 5. Is any copper lost in this process?

U3 5. T Ufohrd, TiedTe YHTT HHY 31105 1?2

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 AT B THDHER I dIToTdes el SARITITET] TR S I ASacs! ST, 3130 ST
341 2-3 FEaAIaR Pell 2 AIST Tl T ITUR Ha ADBAL.

Q 6. What substances have you seen being used for the cleaning of copper objects/utensils?
3 6. AieTed 9] fhdT WiS! Wew HRUATATS] dTuReses bITh T yaTed Jwel ulides fed ?

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)?

U3 7. I 1 9 BTel UeTiEl Arel fToio! 3. BIordia! araft eruaranedt, Qi eivrcr ggreri- diearr
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Bringing back shine to copper

IRGARI3 ST {ATH DT AciTes ATOT BT DT Uciles, AT TSI iGN (BRI ATGR R 33! faR w0

S/ T aE WYY U IR / RIS AEUTARE A / s WU B4 g9l /AR DI

HIRON).

Substance

gaTef

Will it clean? (Yes/No)

IS T4 W BRS B
GRIAIED

Why do you think it will clean copper?

AT e WD 8IS, 3 BT Bl dICes?

Vinegar

feT R

Baking soda

Lemon juice

IGEIEIESS]

Common salt

BIE]

Tamarind juice

EEEIRSS]

Liquid detergent
EEASERSIER]

Detergent powder

feesie urasx

Coal or wood ash

BB fehan
RICSSICIREE]

Curd
o

Table 1: Predicting the action of different substances on copper

a7 1: e geTeIfges aieqra g1Um=T fhian siqrot

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.

3ITAT, STV heses IGTST aRIER 3MTed Bl o UTg. 3-4 [qenefl veha I%9 IeMed 4eias $al (Pl 2 d 3) Hd

QAchdTd.
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Task 2: The action of solid cleaning substances on tarnished copper

Pl 2: PIBASS T AATAR LAY I D! [T

Materials required

HATATS! SO ATfed:

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.

deTed] BlddSoedl dIeedl/Tcedl, Ya¥] BIaHIol, diiRoyes cus3l, e 93fl, gt for Sgr <+,

. e o o\ [d .
qTofl. gSIGUD! PIVITET 3 d 4 Wedh (cleaning agents) - Cledd UMdSR, I Arel, f$esie, amg fdar
IS A yTaex, BIRe! AT, H15, Y9,

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

T2 1. G- [Qa9iaR, el 1 AL oo hoyed] diered] IRl USHITAR $Ie! 960 Jrla] e 315
P17

Safety Measures!

N\
SMENRERSEIRE

DO’'S
2 37T T |
1. Use hand gloves to cover hands when performing the task.

Sl (fdar graolt) B ST BT SITHUATATS] BITAIS ITURT.

2. Use the cleaning substances carefully and in the amount mentioned in the instruction.
Irac')c'ﬂl SLATHHIYL, o d Wﬁ Cbloo\ﬂ(\lliéqv aTfor "H& byl HHIVITA dTUXT.

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

USHNT STAUITETST s U3l (fdhan RIREd STdre A TR,

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

il PeITHTR BT AU ATOT YU T G SIehl.

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

SR DIVATE! e BTdre] WISl Id 3T, R 81d 3 YT gl

DON'TS
EeashEall

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

qH 377, DU bl Cqes AR wrewd yaTed WieUIR ATeld, ATl Blesi] &l
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2. Do not touch any part of your eyes, lips, mouth or nose, when using the cleaning agents.
WeHd YT aTIR B AT T Sled, i hdT ATeh I BT ST, Tl

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.

U] BB IHITT Th-gaidizl 9Ed  (3igTe 0.5 W) TRl NSl Weed yard o diern
dTC e e/ Ig el 38T ST S31dT S1foT gersrz 1 i gdaryul =T,

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.

S U1 I8 Uobdl W@egdh YT PlodScsed] Jieredl a¥klar STal. SR BIVATE! 966 [agH 3T ATe! aR a%]
fe3g YR / BUSI Y1, ATARIS dTIR e e W G BT g STUTTd] a¥e TodT |1t b1 1107
9%, JoIes AIUIIST gTRT. SR J8HHTR HTe! 9803 [l e, Ok Jeles ATeuira] gul a¥q fhdl
g 7 ATIR I W TR IS 3ehell. Uehal Arvil STl Bl S 0T g8 ST M0 DIRST Hya Ja]
qTIRT. T &I W28 Ugrife {8 TTesdr Isa.

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

qeq‘re:g@qqamqa‘rgﬁ FRleor (aes 9oy / TEew AR 9y [/ JAIRES
SECICNASNEIE )

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

THIT 2: RYTGRAY W2 YT qiedre] YSHIaR|es GRumH

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

T2 2. PIVICT R Wedh TSI TieATdl HIoucyUl e ?
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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. feor e Wea s i THTEN Ui Jwle] Pladsoiedl JSHITER ARES SHC oo [ades H172 1
ARESH b Feddh YT DIV JUIEH T el 35 ?

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

U3 4. AT YEHIITER ATy Wewd gaT1ef Jrvl, 81 HifTe fohan &1 i fhar e ?

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

Pell 3: SICY WV USRI Hlsdeced! dierar fear

Materials required
FAATS! BTV Al

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.

Pl 2 AIST ARG o1 WY WBdh, AR Ceral, e 93i1 fbar wrelt q=ft a1for getestas! siorhiat 1|
fohaT I waeB & - fe R, foaaran <, T8, fommar 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.

IR I Pl 2 BRI IR 505 WATIAY Feod U1 U ABAT MO AT ATS qrof e il Ue TR

DA ABN . T TSP U] AT YoIes 3-4 YT dT9R H1: fea=1 v, foxamen <4, <81, e 7.

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.

AT fAleror F2iiHey fohar T1edT Teiged o Ul =1, U 921 Tl Savay <od garef &1, a7
TeHdh YIAHE] ATl Dlodscied] 9% §8g- adl AT 2-3 e FRIeor &1, SR dierean gsHrmHel
DHIVATE TG ASHAT 8], TR AT IR Hae] I&al ISHFT THARYY TN (TS ATIRTHAR CIeT

U0 T A6 BRT). AR Y& Ies e G FRIET0r (ST 107 9 es / arg (Mt / prordret 9r) fosar.

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.

<Y SR =T ¥ HIS! 3145, TR HeildIc! ATl YEHNITERIe eI HHIET ST Bhes] SIS, Adhl. 70T Aol
FrTe! 0.2 TS, fdhar 5 99 Sawy Weod ygre qieTedl YSHRTST B1al. SR HIVATe! 956 ATel SITel, a% o
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I, U0 8 e Yol W s yariedl arauiiard] arardl Ises. A=l §as! 9w fdhar e g =

JIRS AT WRT ATIONATST aTaR T I563.

Observations
Frteror
Cleaning agent after dipping the surface in the | after rubbing the surface with liquid /
liquid/solid-water paste paste and toothbrush
Al Y8HIET qdk/y / AT Y | AT U8HIT qd=y / T%Iliihq SR
l—IC&I%ITTJ?«II UcHed  dedd odoyldy | UXC odldd gAdRIA Y edldY EFIREL
AT FFieror Fleror
Water

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

T 3: W< yaTel STO7 grofl Jr= dierear YSHIIER ko

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

T2 1. TR FRIAVIIER, BIv] Weed UeTIige JAdl dice! / Ug! W8 o1 ?

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

U3 2. T YSHIT We8 HRUITIATS! &% dasl JSHRT ETRA0T JATa3qD Bl Bl172

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

T3 3. RIS UD! BT fhaTHE] e JSHNT e BRI AR D TG0 Tg 315 ?

Task 4: The acidity/basicity of the cleaning agents
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Pell 4: TWTOD ISTATA AL fohdl STFATRIERT T[uTer

Materials required
FHARITS! BITUMR 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.

PITST IS (Peil 2 3T 3 AT ARG S Tb! 3-4 WYY AT Gy Wead, [Gcad e (A1
amfor &), g@e urasy fhar TR UuR, Fleror a2it fdhar @l 93ft, a=1dt anfor S8 =+ = fdhar Jure
I

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.

wWegd Yl ATl fhal AFSRIEH! uremier gRuM Ji-rdl aR]aks dlodsaie SN Weo
PROATATST B BT, I UIg AT & FHGT HUATAS], ST I<dh TIi1 PIorre! wifad AR dier
IS WS ST AT ST e e T8 Fes] A8, 32T UTid WRaT AT I PRa-] HU] TRoid 3778, 30l o
RIETITeh S3lep el Had i UL uTg 1.

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.

WIRRY Wewd qriard], e gaiae fhar aren si|el ss=arEn Gar-qaidiz Wi fhdl smgshae
THATSADT (JfaTol 0.5 31.) Taead uarel &1 AT 1 2 !, urofl e, oy awed g, e
g (fdhar |redn RIHL) 5-6 499 W Ua1 &1, I1 Wewd Ugriid Yhl dal Yo, 3711 I &1 M
o1 forewd BT ged1. fo5eHE BT SITohe) 986 [Gosed] TaRANd 58], SR Sa%U G3idh IUSE IS,
TR T 2-3 I RIS T D YSTAHL] STH] M GBI WIHE $Me5es dae Yol daald [3al.

Note: Wash your hands thoroughly with water before and after using each indicator
S IR T3 IR U3 BTl UTUT T gdT.

Turmeric Conclusion: Nature of
paper /other | cleaning agent (acidic/
Cleaning agent Red litmus Blue litmus indicator basic/ neutral)
SRR E] a1 foem | e foeas ciRed R/ | fepd:  wwod ot
ERRECEIEY ey (megE
ISR / ISTHI)
Lemon juice
IREICIRSS]
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Table 4: Acidic/basic nature of cleaning agents

TRIT 4: TTeed YT SITFFEHT / SITFSTRIETHT Jorerd

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. el 2, 3 AT 4 A ! boryed] FRIETOTaRe, Pldscios! dierdl Hie! / ART-USSHT 33T I e
BIVITHR] X2 YT SATFSeHT / SFARIEH! / SETA JOTerd hre! TN DRUNY ST, 3% Il
U] 3D DI ?

Yes No

EE RISl

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

T2 2. qd Pl e UGS Wee (shaiasa gral BIurdl Fehy BIale ?

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.

T34 3. RIS AT TIRa, T BIddS AU SFSLHT / SR / SSRI 3RAdT, 3 1 TU] Iehdl DI?
gAY STR BRUMIE TE PRI,

Q 4. What kind of waste is produced in cleaning copper by the agents you used? Is any of this harmful to
nature?

T2 4. e Wee BRUATAIS] IR Wead T 1gos IVl YRl dalRl {107 Il ? Qite] yerar uaref

TITARUTATS! EIfBRG 318 B17?

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

U3 5: RIS T PAHYT JRBTAT TSH U BIal diTes by fdpar fFRTeror fag 3medt &7
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Q 6. Which of the following food substances cannot be stored in copper utensils? Why?
T3 6. GRIAUD! BT ST AISTUT AT Higd BRI el ? &I7?

Add a few more food items to this list.
JMUTE BTe! uerel AT AT STrsT.

Can be stored Cannot be stored Not sure
ATSd el S Abdld TS TS SIS, 3dhd AATal CIEIEIE]
Buttermilk
SIED
Pickles
St
Rice grains
qige
Table 5:
THIT 5

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

Y3 7. AR BIE] guid BRTERRIIS dieared] Hisdien daTuR S BT ST U, 3 Jrele] dred ?

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,

CC-BY-SA 4.0 license, HBCSE. May, 2022 11
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presently having a greenish blue colouration on the surface.

SIS 3 RIS SRS ST HSHdl Aidie 8 PIddss WRE g SNl ed. did
PIFTSTI U THIGR I&T8RV TS =T (3FRDT) IS Wii=aaaad el (Statue of Liberty). 3T
Yoo TMRTE] AT SRISIUG dfdre] g TR diedre] YT 3fed. 1886 AT &1 el B~
RGN ANTRBIAT W U (ST 3RIA o W RS 3ATe. AT aodTdl o1 Tl I ATE 1 ST
31T 3TN AN BIe! G2Tdhid JaedTa] FRIRTeS I UG $1Tes 3R I el ISHRTHET 37 fZRae - 3118,

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 YoodTd IRy T 81 Y1 qeAURE Sdcies] Mg, ATAT TS JIEvQedles T Saodside AN

05 3ME. WIS ac=al YdoTdl TTdTal R MM Yol FABRT Bleeses ATa I fF Ji= Arfeind!
E?Q_CB b feyed! 3mg, oY UTeT: https://vigyanpratibha.in/index.php/bringing -back -shine-to-copper.
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