Vigyan Pratibha Learning Unit Bringing back shine to copper

LU 8.8 Bringing back shine to copper
Tell, ATSATH TH I 30T AT

Introduction

MNeT

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)
AT 1: Golalerdiel, fagR A ATTselel Jetire FiT (STdiehs); gl AsTacld elfdeledl diearedT 9T (357dihs)

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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Image 2: Household copper vessels

Task 1: Recollecting what we know

Fell 1: HTIATAT AR AT e ISTasoft FHIor
Materials required

FelaTS) O W

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).
ATSATAT oTgTel HTHRTAT HlBaSIedT fohdl THE AeledT & (dreel fhar qedl), fgater, dferer |rsr, fofarar @,
e, R T, gawT 9o, f3csic, R fohar amhsTel T@, GEr A0 HSUW (AIEHHEIG / TrEHrelg, By
33).

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

R 1. THEAT BRI fhal HTS[ETSTelT ciedTeal ShIUTehIUTeAT a&c] 56! TeedT 3ec?

Q 2. What are the colours of their surface?

RET 2. T TETAT YSSHTIT LT HI0T gl 3187

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.

HRATIREAT ¢2rid, Waﬁaﬂtmmqw HEST HIBaASAld, SAHD T S[AIC 0T elTehteh
feHaTd. gacier Wi T oY Sldasdld. 37 - FTdseeT qvo*amnﬂaﬁ AT T AT AT
mﬁaﬁmﬂﬁmdwm E’IT-T FEULST 3feleh © Wﬁm(wﬁw%ﬂﬂﬁ)mm
O, TRST IS, T AT T, wmmmwﬁwmﬁmﬁmmmw
HIOATT TeeT & AT JOT AT GishAATTer farirer Rrepar !

Take a small copper object or strip.

Q 3. What is the colour of its surface?
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e 3. IT TETAT YSSHIIITET 3T 0Tl g7

Rub the surface using sand paper (zero grade).
HSUR (FBRT I3) aTawet AT JSSHTIT ©IT.

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?

URET 4. UG AT GEIT YSSHETT T IO SeAT? IR UHAHS ITd H1e el SATel  H1?
WWWWW&HW?

Q 5. Is any copper lost in this process?

2T 5. AT JfhAd, dTedT JHTUT haAT STel HI7?

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.

3T ATeAT & THSGR I S fetordes fahal THRIMTEATAT ARG S T WIodell SiidTd, 37eM el
&, 2-3 feadmeier &l 2 H‘Ib"f@?—‘g?rcuiul I & AT,

Q 6. What substances have you seen being used for the cleaning of copper objects/utensils?

R 6. TTSATEAT a] fahaT $17SY Faees HUATHTST ATuelel HIVTHIUTT TeTd ol urfgel 3ed?

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)?

92T 7. mlmﬁmwﬁzﬁmmsﬁ FIoTdIET ol oA, AT T YT disarear
IEALIST STT A AT Aciel 0T T HIaT Acllel, I STl STE (HROT AR e et faverasel
mﬁ/maﬁxwmm/m&ﬁmmm/mmﬂiwml /3R IO FHIROT).

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

REARY THS TN Taes @S 2 | TS IV TS S, 31 JFeTell T dree?
(€% / =TEY)

Vinegar
fegaak
Baking soda
Sfehar AYaT

Lemon juice
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foarar @

Common salt

o

Tamarind juice

IEEELES:]

Liquid detergent
FERERIICHY

Detergent powder

f3eaic urasT

Coal or wood ash

FIBSATA fohar
TRt I

Curd
aer

Table 1: Predicting the action of different substances on copper

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, 3TYOT Shelol JHeTol SRISR 3R 1 o U1g. 3-4 faeref veha A3t IerHEd el Fcll (Fcfh 2 T 3) FHE AehelTd.
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Task 2: The action of solid cleaning substances on tarnished copper
Fall 2: FIGASASAT ATeATaR FATYRT FeaHTd! fHar
Materials required

FAATSY FATTO |ifge:

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.

AT FHIBdsIeAT ATCEAT/IETAT, T IAAIS, araelel cUsier, Adaror a2, daeredr 3nfor ergret e, qrof.
qéreTdeT FHIVTAIET 3 O 4 Taeoeh (cleaning agents) - Eloshd UIasy, Sfehar AisT, f3esie, areg fhar T dthe

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

9T 1. Ele-cliel fadieieR, el 1 ALY TITG SheledT diedTedl TETEdT JSSHIET HIg! Seol JoTell HTGageT el
H1?

Safety Measures!

TN 3!

DO’S

& 3797 !

1. Use hand gloves to cover hands when performing the task.
Felr (frar arerof) FAT 3T 8T STHVITATS FTAATST JToRT.

2. Use the cleaning substances carefully and in the amount mentioned in the instruction.
fEeIeaT FAAvATOY, Faeoe YaTd Hiadaiqden 0T F7Hg SoledT AU aToT.

3. Use only toothbrushes (or similar scrubbing tool) for rubbing.
YSGHTAT ETHUATHIS! Shdes UL (fahaT camaReer Smramre |reie) aren.

4. Make sure to wash hands properly with water and soap after performing the activities.
Fcll oAl gl AU 0T qToAT =T &[T THI.

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

SR SIVTCATET TACITLATEAT GITell WieT AT 3o, o Gl ofard GTudTe] &aT.
DON'TS
g HE oAhT!

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

A 3797, FHYS FhaT ST AR Fa<os JaTd WISUIR AN, AT FHicsoll T

2. Do not touch any part of your eyes, lips, mouth or nose, when using the cleaning agents.
TaTed gerdiar aTul #d T JHY S, dis fhaT afTeh ATAT BT ofTe sTeh.

Procedure

bl
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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.

Tehl Igld  THTATEAT Teh-JcIART @A (3ieTsi 0.5 ) awé’r fAasoel Towoe 9 U3 aisg=ar
m/mmmwmawﬁlﬁﬁtmw

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.

A9: UHT IS Uhd TaTod TG Hddseled! diedredl TEal ordl. SN PV deol fGHsT 3Tel AT a¥ a&d,
feeg U= / wugAA . Wm—mwwaﬁwﬁmmaﬁqmﬁwwm
T, GO OIS ATRT. SR TSSHITER e Feel el 3, TR G ArviendT gely aeq kT @
TETT o AT $TT AT A3 Ahcll. Tehel A0 STell T CUSA AUGTT ST SaTl 0T ST el Jogl
AT, ATHS &l Tqeoeh Yerda [T erear A,

Observations  (Cleaned/Not  cleaned/Scratches

Solid cleaning agent formed/Other)
TAYFT TTessh qard TIeToT (TaTo el /| TOTo ARl Sel [ 3IRWES
3HACH / ST HIEN)

Table 2: Results of using (dry) solid cleaning agents on copper surface
Tl 2: FAIET Faeoe Jeriar dieardr qeaHmmalier TRoms
Q 2. Which of the solid cleaning agents removed the tarnish?

TR 2. VAT TATYEYT TS TeTAHb diedre HIGUCHOT AeT?

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?

92T 3. %ﬂ—m TIeoed Yerditeh! TEIedr YerdiHe JHglell Hloddsdedl JSSHTNa HRES 3AC fGael H17 ar
INTTHD TTeoh qarefi ot ETUTme?—DJTIT TEITT 3Tol?

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

IR 4. TSI SSHIIER TUYEY Taeseh qerd arqol, € sitfcen fohar &1 aamrafaen fohar 3me?
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Task 3: The action of liquid cleaning agents on tarnished copper
Fell 3: GaTT TaTOH IGTUTH Frasdedr dreara?
Materials required

Eﬁﬁm@f CICIES H’I%?q':

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.

Fcll 2 HIET ATl TARERY Faeeeh, aralelell TUser, fadaror ol frar amelr g 3nfor qdrerdshr sorchgy 2
f&aT et Taoos - ReeiR, foiemar 1, adY, FRiar .

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.

Tcdeh TC el 2 HRAT AR el FAYERT TS G U3 el 0T AT 1S 910 {AFeseT A 9% dar
HE eI, T TIToh TSN AT érer 3-4 Terdiem aror or: feg=er, fefaren &, &g, e .

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 fAeTor Fefieed fohar grear gfeed A2 grof ear. gde 9T IS GavT TaTod Uerd BT, AT
FITO® GERITALY diedredl Hiddseedl T g5qa &ar 31or 2-3 fAfAe faeTor . SR dlsITedT JSSHTHE
IVTATET Scel HTabell FATE!, R CUSIAT AT el dEcaT JSSIHTIT FRIRYOT ETHT (Fcdeh ATRIAR USRI IT0ATA
3l HIB ). AR GTel el JHe ATET0Y (S TNl derel / arg A / sviorarér ar) forer.

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.

A9: SR diearel aE] HISY e, T HAHTS! cATEAT JSSHAL T olgTal HEIET UL shell SIS Aehcll. 3720T dbt
TS 0.2 fAe. ﬁmsﬂamwmﬁmwm SR FIUTATET d&el ATel SATell, a dr
WWWWWWWMWWW g1 gEY aEq fohar care awcEn o
TR ST TTONATSY AT A,

Observations
fordraTor
Cleaning agent | after dipping the surface in the | after rubbing the surface with liquid /
TTeoF qary liquid/solid-water paste paste and toothbrush
diedral  YSSHTET  Ga®d [ FUYRY | Jedrl YSSHET GawT [ FAGEY gerdiear
vereftear deeaeR CEECH WWWQWQQWW
fHesTeralr foraToT fAdraor
Water
qrofr
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Table 3: Results of using cleansing agents (with water) on copper sulface
derdlT 3: Fa<oeh Yerd 31or aoft Frr diear=ar qeasmEnay aRomA
Q 1. From your observations, which of the cleaning agents cleaned your plates/wire strips?

et 1. AT ANETUT R, 0TIl Taeoeh JerdiHa Jod dicel / eél Taes Sirell?

Q 2. To clean the copper surfaces, was it necessary to rub the surface in all cases?
URET 2. ISATAT JSSHTIT TATS HIUITHISN & dbl JSSHIIT T0T 31T eh Bl hl?

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

e 3. FerdehT HIUTAT FhATHER ATedTaT JSS3TeT FaT6 el AR deel Tge 3HTel?

Task 4: The acidity/basicity of the cleaning agents

Fell 4: Taeos Tardta smFaH fhar smraresdt aort
Materials required

?ﬁw TR0 qﬂ%?q':

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.

HAHTS ARGz (Fell 2 MMOT 3 [T AT elell) Tedehl 3-4 TAYEY 0T Gadd Taeoeh, ey Hare (el JTor
foreT), Bbe TTGER fhaT ciRe JuX, FveTor a2t Rbar arelt aefY, Saied 3NTOT ofgTet T f3haT FaTe 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.

Taese qardiar JmFarer#T fhar sneen{resf aporerATar aRume disarear aEqadiel HiBdsdd ST FTE HIUATATS!
BIcl T, d UTg AT, § TSl OIS, ST Taeseh ardiell HIvrcarer sifde FhARIGrr disarar gessT Faes
STl 30T ST Taesshidesd Tes STell AT6T, 3T YSTdT T8 AEId Sl HU IR 3778, 3907 d AT
G Al TS ITg .

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

CC-BY-SA 4.0 license, HBCSE. May, 2022 8
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the indicator in an observation table.

TATGET Faessh Gerdiars!, Adetor aefmed foar amear sefieed Taearn Ush-qgaiaier T fehar snsesheear
JHASIHT (3icTst 0.5 3.) TaTos eI & 30T ard 2 f&el. aoft fAwer. gavy Tacos geraiardy, fadetor
FNFLY (fohrar grear 2fH ) 5-6 I9 TaTos I 1. IT Tawos Yerdid Ul dadl Tehd, 37T e oot 31for
a1 foreas Fere gsar. faead HEEHAed Sl o fGeiedr dacard fogl. S ga®q gefeh 3ucietr 3, o
AT 2-3 U9 Sefcliel Taeoeh Terdiaed et JTT0T GeiehTedT WAL Slelel siel JéleT dehedld foigl.

Note: Wash your hands thoroughly with water before and after using each indicator
AY: e 2o AR el BTl AT Faee .

Turmeric Conclusion: Nature of
paper /other | cleaning agent (acidic/
Cleaning agent Red litmus Blue litmus indicator basic/ neutral)
TITTH eI et foreaa e foreaa THR® O/ | frea:  Tocos  gera
g &dih e (mEawdt
JTFARIETHT / 3ereieT)
Lemon juice
foramaT &

Table 4: Acidic/basic nature of cleaning agents
TR 4: TTessh YeTdTe oreralt / Jreendrerst aorerst

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?

9RaT 1. el 2, 3 30T 4 HPST T holedT ANETUNTES, FHiddseell dedr $T8 / TRT-TCSAT 1T T&] TITo
BT Taeseh Yardier et / JFemiers / Serdie JOTers HIgr JATON HRONST 3rAdTd, 318 T
FEU] ATl 17

Yes No

R AT,

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

U 2. TG Fcllade] TaTosh TerdTedl Taesel ohala®el JFe! HIvTdT Tshy Hhiarel?

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.

9ReT 3. gl ArIUATa®e, ceaTdT HiBasavT HFEErAT / AEARIEe] / erdiel 3Hdl, 31 T FEUL Aehell hI?
JFd TR HRUMHE TISC .
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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?

U 4. Al Faes HIUITATS! TR eIodT Teseh YTdiHos HI0TAT YehRaT el AT gial? camdiehT Taner qere
JHTIROTETST gk 318 I?

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

9% 5: el cliel HATHALT JFeTel AeHIIET HIET daTes fovsehy fohar fadaror fewger Jmmelt whr?

Q 6. Which of the following food substances cannot be stored in copper utensils? Why?
TRET 6. YEToTdehT 10T TeTATe HIGAOT ATeATedT HISTId FI AGIA? HI?

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

drer, s, shor, Rl geoll, diges ...

Add a few more food items to this list.

JTOTET FIET Tere AT AT SIS
Can be stored Cannot be stored Not sure
ATddel Sl3 Achdld qTSdel ST QAehdl ATer QAT =TT
Buttermilk
KIED
Pickles
ShoTlT
Rice grains
digg

Table 5:
REGIE]

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

CC-BY-SA 4.0 license, HBCSE. May, 2022 10
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years?

TR 7. AT HIET aicl ERTERTCATS! eI $sTTaT aTa’ Hal T STell 314, I gl drea?

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.

STl 31aeh UfAETAS THARS: 0T TRl ATl &l FBdseITHS WIS feF ARTeT 3Ted. i Flddseard
T AHAGR 3ETENTT FEUTS w Al (3Ne) Aefier Falc-adadar el (Statue of Liberty). aT qcwarear
amyaATdT EXae ST el e T} ATITET Teed 3Méd. 1886 @T & qABT hledel AT
ARG HE FEU el 3GeT S TATATY THRD M. IT IeiedTa Hel disdrar T ATERAT STell 38 3for
HTIMNT HIEY GRIBT IABATT FolR foIRTe 3T I SHTer 3R HTAT cATedT TSSHTITT 1T Rare-fover 3.

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.

AN YAATS TETETET TG &1 Feie ATSATITHST FeTdelell 3T, AT 3ETST ATUOCETT Tl STdcdalde JRAFT deTcl
3T|% TATA=gedaedl Ydward] AT e 3T T FATRRIA Fleelel AT S =T gregT ATfgdrardr q¢ Uh
o feorel 3R, ?—ﬁ'EI'I%T https://vigyanpratibha.in/index.php/bringing- back shine-to-copper.
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