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Exploring science and mathematics

8.8. T, disgTit THch Ud JHATULAT!

Bringing back shine to copper

STeldT
Overview

T LI TSHI, Gl YSHN I8 HRUITAT Ui TSI ored SIv Hudral 9 ha3l A8, did 8T 81
AR FRIRTST 9T, Fofl, Iae, TRT SRS THE MRS STl JiedTeal 9% &1 o A a4 THT gd<1 Hdhid
RIS T Zeg T YSHIT STl Uy, BTl fERar febar fFReist TSdl. ATHT JATI0T “Pledesul” (Tarnish) H3M T
qTORA. 3T AT AFHT A Dl e YA G 1 DUSAT GG & ST febal FRRISTIUI §R bRl A 18!, Td
TP IR AT A ATEN. A & ST A<l Dl TTATAT FHRRTSTIUT SATOTUR T ob RIRREAT BUTAIRIY JEHRTER H5 03
TGA I ISHATTAT T fehecies ST, 4T USHN W8 HRUINC!, AT <o BRI AR geri wored
Tegdidl (cleaning agent) TRST 3T, AT TCHI, AHIYY Wil A HRUATATS! ST [Ifder SFerert / smaTRend
(3T ) FTS D TR ST, AT ATV 318 BT AT0T TIATATST AT IG5 b DIV o UTall. T %] We
BRI D! HIcTeh 0T IR HfshdT TSI T AHSAS] T ALY TCHIGR AT Hd B9 .

This unit uses the context of cleaning of metal surfaces to learn about the properties of materials. One of the common
metals that students come across in utensils, currency coins, statues, wires, etc., is copper. The pure copper surfaces of
such objects often turn brown, black, green, or dull on exposure to air and humidity for two to three days. We use the
word “tarnish” to describe this effect. We also experience that simply washing with water or wiping with cloth does not
remove the tarnish or dullness, or bring back the shine. This indicates that the dullness-causing substances are strongly
attached to the surface and are not dust-like particles sitting on the surface. For cleaning such surfaces, we require
specific cleaning agents. This unit explores the acidic/basic nature of various commonly used utensil-cleaning agents,
and identifies the cleaning agents appropriate for copper. It further helps us understand the role of some physical and
chemical processes in cleaning.

7 T W@Wﬁ 3med. il 1 7, faenelt i urfeesedn fhar aTuRoyea disamea avq faddiies. # d
SIRE] kﬂﬁIIQI a?i[bldl("ﬁ aﬁﬂ@'dlwldl LT IR IS BIBIS 3] 2R BTG TSUTRA (UN‘IChI‘IQ)WbIN‘ICIIO)
PIOTSTHAT 2R BT THUATAIS T TS T I¥] B TS SacfTes. B Pefl HewaTell e HIRVT Mo femeiv w@w
i JATOT AT BIBAS AT JEHIT Tl BRD BEId A5, T Blod SVl & d1edTe _IATD WUIR 3G o qiedred]
ISHRTTR GOIARE] STH3 o SRIG 18], d THOIe.

This Learning Unit has four experimental tasks. In task 1, students try to recollect copper objects they have seen or
used. Then they take a copper item and use a sandpaper to scrub off the tarnish layer to see the colour of pure copper.
They re-expose it to air to allow the tarnish to develop again. This part is important as it helps them to differentiate the
tarnished surface from that of clean copper, and to know that tarnishing is a natural transformation of copper surfaces
and not some dust-like impurities that deposit on the surface from the atmosphere.

Pl 2 ALY, TTATaT GEHRT I TTed] RIYET FHh | SISO STl dacid FRIE BRIgdr 318, Bl 3
e, K] AT B RIRTAT Savay AT RIRRRY Wil HishdT (HRHIUN) hedar qiedred] JSHRTERIS
e PRI BT Ufard 3ffe. eil 4 e, Tt fosewd S (@16 ot e fhar <R wrre (fdhar
834 ) TR WD G / AFSTREH T I TS, FeShTd ATFHEHT / JTFATREHT Urerd dqiearea
AR TS IV TSI TR,

Task 2 involves observing the changes on the copper surface after rubbing it with different solid cleaning agents. Task
3 involves observing the changes on the copper surface after treatment with different liquid and solid cleaning agents
in presence of water. In task 4, students explore the acidic/basic nature of the cleaning agents using litmus papers (red
and blue) or turmeric paper (or turmeric powder). The acidic/basic properties of the agents are correlated with their
cleaning action on the copper items.
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T T a® A% ST YChIHl HhIR
Minimum time required Type of learning unit
40 faferdt T~ v T ATOT TR
4 sessions of 40 minutes each. Classroom and laboratory

3T geahrdl I

Unit-specific objectives
ST 8 AT (e TS Tl YSHIT HhTs 61 Pell THTITRATHTAT Y165 J1d A HUITATS] SUART 34 3Nahd] -

For students of Class 8, cleaning of metal surfaces can be a good context to understand the following chemistry-
relevant aspects:
« YEYITRAT AhIsl HishdT ST Y, 10T FhTs el UihdT Bhegl I 3R (ST T ®|yiaR &)
3ATFOT gt HifcTep 3l (TTHUT / WRASIY), o YA ©of
To explore the process of cleaning of surfaces, and understand when a cleaning action is chemical in nature
(involving transformation of substances), and when it is physical (caused by rubbing/abrasion, driven by friction)

*  IITFHEHT AT FTFATREHT RIS ST AHTS T sl B ATBE]
To differentiate between the cleaning action of substances that are acidic and basic in nature

BRI ARG JUTAT TS <] UGTATD e / JFBTRGH! Ty A0l T JerdT YEHIT s
BT Fid Ha<wd 3]
To identify the acid/base nature of cleaning substances used in our households and the relevance of this with
respect to copper surfaces

. JieITT WiSHId BIVAT FHTR 3 AIGA) SIS 3!, & BRIV
To decide what kind of food can be stored in containers made of copper

STATHRATRAT gar
Links to curriculum

NCERT Class 7 Science NCERT Class 8 Science

Chapter 4 : Materials; metals and non metals (Jan 2008)
Chapter 8 : Pollution of air and water (Jan 2008)
Chapter 9 : Friction (Nov 2022)

Chapter 13 : Acids, Bases and salts (Nov 2022)
Chapter 17 : Physical and chemical changes (Nov 2022)
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Introduction

AT BT Shid e T BT Ueb He<dTal €1 3118, SIIgrred] JRidbid, diTdieodT e FEpyUIHes 10T aTuRTes
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AR APl - 3N Fd YIS AP A AT IR BT HRIAT, AT Al e GG 1o 8. WRATSEIs
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STATAT, AT HedT . T BTe! ST ISTER0] FU[o] HEY Y3 YorRT AT AU ST dieardT raare], fdgrRade
FosaTol FAies $.9.500 I 700 T SR Iac3 o1 gg ot dreardy Hﬁa"fﬂ‘cﬁeﬂfﬁr FHATCD TSATA HHYI] ASTdT I TRIAT
3BT g AT IS, 1967 HE HRA ARBRA oIcg] |sgw|r| HIIR fSfICS IT B RTYAT Febl T&T YR

a@wmﬁmw@gﬁm. WRTTAT 3T WA ATedTed] WiFSTre Al AT AT 2 did Aesdes 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.

TR 1 YSAI, MR 42 wras ] §gidl gol (STdlas); dFgR] RIS §9dced] diereaT yg e (S9dIds)
Image 1 Statue of Buddha discovered in Sultanganj, Bihar (left); Copper plates of Kalachuri dynasty (right)

ST AT dT0R GRATR,, fAgdars e qRT, aieq®, W], JEdh geara] &= T9ed bl SIdl. ATl BRidie [egadrgd a,
ST ATT AToR HHIRHI B1 MR, B SETT T Tt rd FHwa efiId ae, SaTes diedra aTaR &l SiehesT iR,
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.

afer1 2 gVrdies diedreit 4iel fdar avg

Image 2 Household copper vessels
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AT ST el (JMMDR : 4-5 WA, A1) fohr w12 geean fdhar ufy 300-400 THATS FAR X 100-150 3]
3], AT Heirara] fereneil dierear =1 dRT, ueedT, dier S A10f ST BEFHe de]aw e SHI $He 3.
Small copper plates (size: 4-5 cm diameter) cost around Rs. 100-150 per 12 plates or per 300-400 g. Students can also
collect small items like strips of old wire, old copper coins and so on for the tasks.

&9 : SR I AT HAATS] AT v faehdl B TS5 TR T I3 T8, THDHaR A6 MM [SHAIS T Brasdscsed
febarr TSt aAclles, 31 UBT. Tes fdhdl favae ST 3ficies! Wil QWles dTehkiies. AT I HRIAA] Blela]
ﬁaﬂﬂ??nﬁl (SR di=grean IR TAPER IS, a‘\f‘g’@wwwl P AR AT AIFSTH Prai-e fhar AIfsaH
JRIGET IQILI\":""I BT TS (‘Hﬁw WWW Hﬁ f&a HC ST Sara C')I‘ICIIO'))

Note : If you are buying copper items for this activity, ensure that the items are not very clean and shiny but are
tarnished or dull looking, perhaps with dark or greenish spots, or else there will be nothing to clean! (If the copper
items are shiny, you can tarnish them by moistening them and sprinkling some sodium carbonate or bicarbonate on
them. Leave them in a humid place for a day or two.)

el 1: STIITT ATgld FTaear Mt
P mm @ Materials

Task 1: Recollecting what we know

dr=AT - G8M 3ThRIAI

fe : wes i sree / smreTRed Ty MR Bruard] faeneai—i ger det Pladeocdl  Iddl — ddP

hal Uhd GBS Ul ATqRIS 3Me. W6 THHBIA (A ER1d B0 To_ oY (TS foba
. =) 1 (e o faN

RIGUITATS] IR W< qIIR AT (e 8T wW&es gaTdd. ug), @R (RRD), dfd

SISINCEIRDICIRSISIDR IGEIE]
™, #Wie, faea qrofl, savey

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

o id o
cleaning agent to prevent cross contamination. e, Tecvic,  PlosiTdl
. . &al BThSrdl I, Sal AU

U3 1. TS BRT [T MTETS[AT TIeITeT BHIOTh 0T qTie ey 31%%7 =
d RS T e FSUW (FThrTe, BRI ).

. . 2
Q 1. What copper objects have you seen in your home and your surroundings? Small-sized  tarnished  or

dull copper items (plates/
strips), vinegar, baking soda,
—————————————————————————————————————— lemon juice, common salt,
tamarind (imli) juice, liquid
detergent, detergent powder,
T3 2. T AT G AT T BV SR ? coal or wood ash, curd, and
Q 2. What are the colours of their surface? sandpaper (zero grade).

HINATIIRE] C{QIICI IWT 3T SHE SCH“II"II‘::LOO RIS EASEN ‘bIOOCISCIICI \T\’-H‘j,oo_?:ﬂ SIS 3T 3T Y IQHCHCI LRI
H%qﬁbl‘j’oéci@ll(’i B SUE! BHIBASId. I3 BIBAS ] USHITHG AT CN‘\‘CL'CH TR HROMT AT AT Srferaved
0 T BIK. UL 371 AT 1T (mﬁrsﬂ?ulqﬂ) qRHTI e BRI, TIROTD 3. T JLIT TSDId, AT
ERTTe3 BIeT AT YT 37l Prasdscro ATl HiS! ¥es BRUgTH] U dHad] 307 AT UihAATes 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.

Tl U el 9% fdhdT Ul &l
Take a small copper object or strip.
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T2 3. T IR AT GSHITET T DI AT ?
Q 3. What is the colour of its surface?

HSUWR (3R1 IS aTI=e T YSHRT 7T

Rub the surface using sandpaper (zero grade).

U3 4. UNIAR T AT YBHITTHT 7 DI STAT? TSUIRA T edTHod UTd PTel 95 SATAHT D72 ASUTRT B0
e ATATST HIROMYT 312 ?

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?

qdl T IS A3dl BRU Fegsld TSUTR (HN‘IC’DI‘IC{) A liBHI‘IICNr\I("i Al DU Dlg Clhdl. CAGSIG I
qTcod 3T AT, AT RTETH A HIT S ﬁ?ﬁ[ [ZIRISIE

The colour changes because the rough surface of sandpaper removes small particles of surface material. If the tarnish
layer is thin, then the underlying metal is soon exposed.

U3 5. T UfshAd, AT THTOT HHT STTes BT 72

Q 5. Is any copper lost in this process?

IR : B, FSUTRA (TRIBRTET) ] WRS ! ST VRS Ybidl HTed BT g ABNed.
Answer: Yes, it is scraped away by the sandpaper. One can observe it in the scraping dust.

3T Tl & THhaR ¥ IRFSIde fhaT IR JARRMS Y TR A13de! SN, 331 S odT. 2-3
feavaTaR il 2 TSt Gl A= TR Ba el

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.

U3 6. Tl I fdhar Wi T8 HRUGRITS! aTIR 33 BIOTHIVIT TgTed f]_‘% qTfees 3med?

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

T2 7. T 1 AL B! Sl A1E) S5 MR, BIvIiE! AT<o HRUATSTE, T HIoTT UST e daxics
ST AT PR iTes ST BT HRAT Il Tes, AT IAGTST G (HROT TGN T G [ARED 0! ST / AT I RAR[RAY BT
TS / 3TTe5T ATGORIRY 3 / TATHos YU B Il /FaR. BIRUN).
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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)?

el IS Tid W6 TS5 BI? (B /=) M i TS TS, 3R RIS Bl qIees?
Substance Will it clean? (Yes/No) Why do you think it will clean copper?

feT R
Vinegar
Baking soda
[REIEINES]
Lemon juice
His
Common salt
[EEERIL

Tamarind juice

EEASEASICE
Liquid detergent
Detergent powder
GlEaSIEINIEe]

Coal or wood ash

|
Curd

e 1 [313er geTeIfges aieqra SIVI=AT AT SigTST
Table 1 Predicting the action of different substances on copper

PIUTATE! ATATAT HRUIINET T2 7 o IR <01 33T A2, AT Y31 (el Yamern ugrdie HIvrd Joreri 1
TS Tl a¥q] fhaT |ifec W SIvaTdIc! aie] Weed aadid, Iral faem Bl STufrd ofe. IaTevond,
BUS YUATAT UTGSRAT (JAUATSIDIAT) U0 3idh YR deTd TN Hebrd HUl faRe bl 30T B o
GUITHTS] ATYR ey ST, YTUYT 3Teh TaTel 3fTes BIKT fdhar TR g 2ADIlel. T YU aTuR 3Tehal I WIee
BYUYTATST EIal.

The question 7 above must be answered before performing any trials. This question requires students to think of what
properties of a substance can make it a good cleaning material for an object or material. For example, detergents can
solubilise many kinds of grease and dirt particles, and hence are used for washing. Water can wet or suspend many
substances and hence is used to clean many objects.

3T, JATIVT ool ST IRIER 3MSd 1 <f UTg. 3-4 faenefl Uedt I Tered) YEias Pl (Pl 2 9 3) B ABI.

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.
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el 2: FIGAdSAT dATeATaR AR
wesehidl! fohar

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

T2 1. SF-AH faiFaR, $dl 1 HE) W26 dhosed] diedred] <] JSHITER
PIE! Ia 0 JFBTA] AT ATes D172

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

@Gﬁ?ﬂ

Materials

AT BB ST e/
qe T, Yo}/ o5 aad BIHISl,
qroReses gsRl, fFRlerr 931,
qrofl. g PIvRAEr 3 o
4 W<Sdh (cleaning agents)
- CodhH Ulgsx, dfd drsr,
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.

Peit 2-4 AIST Y : JY 3! FHISAIST AHRIYY JTURVITT JUIT=AT Ul Al f&osedt a1mg « fe R (RRa),
fosaTen ¥4, 9fhT ST, Bioardl I, STdhsral I, Wis! guard! yrde), Hio, Ta! 07 fHere rofl. Jhsd gared
SAVITS e §3f1 / ATeest / aRieniodt /f1err 92t ST araR el ST, 2Aehal. YTa HE STFSeHT, STFATREHT
3T ST ygTIiaT FH193 3fTe. Rierd qsri=l SUSEIIaR el GHI3] B Ahdrd. A1 HAHed fHHe IR o
urg gared (fFHT U Mol Tah ST TR M1 Ueh ISTHIH gaTel) aToRedd o SUYHR ove. 9R I hosed]
agTIiel JHTOT URRTE of 7Y faeies JiTe. JEHHT STAvITATS] S+ USRI aTaRes TRl Ao,

Approach for Tasks 2-4: Here we recommend a list of substances that are commonly used for cleaning: vinegar, lemon
juice, baking soda/powder, coal ash, wood ash, detergent powder for utensils, common salt, curd and tamarind (imli)
juice. Small saucers/plates/test tubes/watch glass can be used to hold the cleaning substances. The list includes acidic,
basic and neutral substances. Teachers may arrange the substances as per their availability. It will be helpful if at least
four to five substances (containing at least one acidic, basic, and neutral substance) are used in the tasks. The typical
composition of the substances mentioned above is given in Appendix A. For rubbing the surfaces, used tooth brushes
can be used.

el FAuTTUiE o fhan s fRurmiE fFem (9 9@ D)

Planning the task distribution (if less time is available)

SR =i 3719y TTeTd 30 fqereli srdies, ax faeneatd S e &R, e 1 wewd e Sl B AFSTREH] e
d AR A, TR I 2 AHTS T ArI0] Ha 3], T T U] S8 TS Had T A -IR W h @l
TR TTC B H ATFSHHT, MFATREHT fhar SeRi 3mg, It Iraoll dres. IATAYHTY 7€ 2 ALY, BB T Ha
T TN BIBdS AT TRIAR WeBHId] [HAT TEVIMTS! HHITHH] I d IR Feddh ol AT, TAD Bl
T, WO dhid] ATA0 HRUATATS! {HH Udh FSHHT, Udh IFSRIEHT AT U IS e dh SUgTT T B,
In a Science circle of, say, 30 students, make two groups of fifteen students each. Group 1 can be assigned the acidity/
basicity test of the cleaning substances whereas group 2 can perform the cleaning tests. Within each group, smaller
groups or pairs of students can be given three to four cleaning substances to test for their acidic, basic, or neutral
nature. Similarly for group 2, small groups or pairs can be given at least three to four cleaning substances to test for
their action on the tarnished copper items. Ideally, each small group or pair should get an acidic, a basic, and a neutral
cleaning substance for performing the tests as per their availability.
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@W@mﬁ%{m!

Safety Measures!
< 313y 1!
DO’S
v gf‘ﬂ HR ST BT HATHUATATS! IR/ o5 aTdl BITHIST ATaRT.
Use Rubber /latex gloves to cover hands when performing the task.

v &5 GaauHl, Wewd yaTe dHlIosigdd A0 TH hesed] ATV aTus].
Use the cleaning substances carefully and in the amount mentioned in the instruction.

v UEHI THUGTATS | hac QSR (m?ql 2 ISINSCERSISIR ] {‘II\’»I"I) qTyxI.
Use only toothbrushes (or similar scrubbing tool) for rubbing.

v Pl bedTHaR BT AU 3107 GT0GT FTe3 gg Tehl.
Make sure to wash hands properly with water and soap after performing the activities.

v SR DIUATE! feneaiea gTdie! WrsT A 31, TR BT o331 UTodT gl

If any student’s hand is itching, wash it with water immediately.
T B D!
DON’TS

x A 3T, U a1 Cde iR weod qared AR TR, ATl Blosoll w4l
Make sure you do not spill the cleaning agents on the skin, clothes, or on the table.

x TIeHD GSTATET dTIR PR AT JHd 1o, <A1 [T AATeh AT BT BT T
Do not touch any part of your eyes, lips, mouth or nose, when using the cleaning agents.

el

Procedure

U1 BB FH=IT] U - gzl {ITd (Jf&To1 0.5 3IF) Tl Masoe] Wead Uarel 98 diedred] diee=dl/ g =l Ge
ST STa 31foT gors 1 ffse sgaraur arHr.

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 : YT I U T TP TETe] BIdSered] AT IRIAR BIAL. SR DIV 9803 fag o] 18! - W%ﬂﬁﬂ?ﬁ/
DUSAT YT ATRIS AR ST TS D LJC{MII'CI DUl I"1‘fi"| SITUGTATS! ERNEILLIE! WWWW%C&I(’) EICUIRISICICNA
SR UBHNIAR Plel 980 ICH‘I(*)I X} gcélcé CIENINIG] C\éﬁﬂl EAS| fhar = IEIET T dTIR AT HIT dTURd] IS Fhl. Uhal
T ST DI ST YT IS SdT 0T HIRST b =81 dTuR]. ATos &I T Tl 870 erasd .

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.

RIYET WS h TS FrlerT (=0 3o / @0 TRl 316 / 3IRES SHCo) / SR dle)

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

qHIT 2 RITGRAY (BIRS) T YTl =T A1eT=T YSHIIIERIe RO
Table 2 Results of using (dry) solid cleaning agents on copper surface
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T2 2. HIVT WITGEY WD TSI qTedTal HIBYSTu Al ?
Q 2. Which of the solid cleaning agents removed the tarnish?

72 3. feesedn wea s Ui TETe USrie JRTa HIad ool JSHRTER JRES SHC O [A¥e) 317 I1 JIRESIHs
Ieed qaTAe IV JOTeR JHIT efTd 31Te5 ?

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?

2 4. iRl YEHNTER IRy Weod qaref g, €1 Hifiad fhar o rarafie fhar sme?

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

el 3: gAY WSS eIAidl wrsdsaearn
diarer forar

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

Materials

Pl 2 AT ARG ATIRAY
Hh, dURGA] U,
fteror febar et &=l amfor
YIB! HIURie! & fdbdr

TR TTE Pl 2 BRAT ATIR 503 RATGRY Wead qared B, ABI AT T AT

qrof} R il R AR @ bl dHd Weod TSIl JTaiqT Jais

2-3 geTITaT IroR BT : fe= R, foseman <=1, 221, R aroft,

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.

Ao FHNETOT qRTHed febert wrea qR1Hed AT urofl ear. gies a3fie drd e
SR Weod yald ©l. Il Weod YSIAiFel Tl dlodsaed] ax] §Sg-

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.

a1 3777 2-3 FfIe Fleor 71, SR diearean qEUITHEl BIvdTe! 986 ATEBH]
:|-|_E*pf, TR QUSRI ITUR DT IR AT AN Tog JIRYUT TTH] (HCUCI" GIENERN SRER
U0 T ATH BRT). AR Yeles dadred g FRIE0r (SR A 98 e3/arg,
TR/ proTaret am) fosst.

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 T IR A1 3RS, TR HAAIS! AT YSHEITERIG G AT STIRT HAT ST, DBl 37T dobt PelTaro!
0.2 T4, foharr 5 909 gavey Weod YaT TIeTd] JSHITTAT STal. SR $IVTe] dae A6l ST, TR < a%] Tl e HIa
IS T Wewd YT =T ArvaIe! aTuRdl A5 e, ST GART ax] [hal e a1 aTuR s3] W AT v TS aruRel IS,
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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.
ferdteror
Observations
Tod gard ST JETT R s AT YSUTT S/ RIgRY
Gz eqsd g %‘cmna/'\r freTesel frfteror hililiil Wﬁ ?""T'? X m

After dipping the surface in the
liquid/solid-water paste

After rubbing the surface with liquid/
solid-water paste and toothbrush

Water

AT 2 ¥ YT 7TI07 qTUft e diegr=aT YSHRIER R

Table 2 Results of using cleansing agents (with water) on copper surface

B dhidl AT FeTaR Sff FRIE sfew el 3ifed, 1 g facie! afmed.

Typical observations obtained for the action of cleaning substances are shown below.

e
Observations
e aRd JieITaT EHIT g/ veTIfe | ieETa ST S/ IRy e e v
Cleaning agent | yragesy ST TR Rzt Flterl | a1 gureee gricameR fiarose! e
After dipping the surface in the After rubbing the surface with liquid/
liquid/solid-water paste solid-water paste and toothbrush
qroft qfRoTre ATet qRoTT ATET
Water No effect No effect
IEREN TS M TS A5
Vinegar Cleaned Cleaned
GrogTe el afRorre ATet qRoT ATET
Baking soda No effect No effect
ISEIEINS] EEEZEIC] TS 1oy
Lemon juice Cleaned Cleaned
#s R Tl TS AT o3
Common salt No effect Slightly cleaned
[EEERIN] afRoTre ATEr SIS
Tamarind juice No effect Slightly cleaned

11
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R AR Tl TS AT 703
Ash No effect Slightly cleaned
<8l aRorH ATEl TS T $MTes
Curd No effect Slightly cleaned
fEesic yrasy R Tl TS AT o3
Detergent powde No effect Slightly cleaned
dadT T2
Table T2

PUI] B BT DI TRIML A0 TARRIG hosed] Ul Fardl FRI ed. dRdies dieard! g,
PIBIS I ART WY 3TV T b AR fAeni by gag 3hard. ST, Ao gdeies a8 BIRY AT
T el YR Jiae SRS TH.

Please note that the table contains results of one set of trials. Your students’ findings may vary depending on the purity
of copper in the object, nature of tarnish layer, and also the source of cleaning agent. For example, freshly prepared curd
is not too sour and may not show the same effect as some old curd which may be very sour.

T2 1. JAT FRIEVIER, SV Wead UG e qHdl dice! / 2! W8 31 ?

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

Y3 2. AeTal YSHRT W8 HRUITAIS! R dool JSHIT BTHYI ATd3H Bl P17
Q 2. To clean the copper surfaces, was it necessary to rub the surface in all cases?

T2 3. ARG UD] DI e TeATe USHNT TWee BRATT AR T80 TG 31705 ?
Q 3. Which of these cases of cleaning the copper surface involved a chemical change?

SR QTR Weodh BIvTe! i fFARE q8viT Wee SIaT (I 37, had JEHRIT=AT AUdid I87), )
AT I IG5 70T U6 ST UBR, BT ATAUIT BIVITE! 3haT 1 Hdl JSHIT a8 ST, & faemeaf
JURICS UTES.

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.

12
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el 4: WwSh gerAia srererdt famar
JmATReendt roren @ e

Materials

I> Task 4: The acidity/basicity of the cleaning T 2 STr 3 T AR
agents TRABI 3-4 AGEY 30T
Sqay WD, Ble 0T el
TIeHd YA AFSTH! [haTl AFSTREFT (TeheH) T TRUTH e fScma are, gog dIasy
RIS PIBTEI ST XIS HRUGTATS BTl T, T UTEAT. ¥ FHST HUATST, fdhar <iR® TR, Friterr g
ST ¥qewd qer il Blorcrel Hifiad AT qieardn qgHrT w@es e Al febar el <=, efqwedt amfor

ST TS DHHos WTe HAHT 18], 3 YSTe WY ATEId B H0] TRl AR, e T fdbar |ure =H =
SATUT T IR S 21eb el Ha< I ARG UTgaT. Three to four of each of the
Let us see if the acidic or basic nature of a cleaning agent affects its cleaning action solid and liquid cleaning
for copper tarnish. To understand this, we need to know the nature of the cleaning agents (as used in tasks 2 and
agents that cleaned the surface without need for a physical action and compare it 3), litmus papers (red and
to substances that did not. We will check this with the help of indicators. blue), turmeric powder or

turmeric paper, watch glass/
saucer), droppers, and small
spoons/spatula.

TESDID ATFAGH! / SFATREH] ey i3 Brogrard] faeneaf+l st deb! hax Uehd wesd Hul 3azded 37Te.
IH D UHHBI RI@T WG BIUATIRIT IRIUITAIS! T Fead arqRuanyd] fqeneaf g wee gardd.
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.

1 freHd UG T, (M@l f5ead TR fIRe SRIgIaaIR® SAFSTHE §S g 31107 ™I UTvdT g T B1ed
fo5eTa BRTETd /UTAR BT AT, ATAYHU, STeh fSSHT BTG FIFSTH BEHe fhal AIfSTH SRISIFRITgS STaud
g MM AR g v g AT FeodT freHAAE] [UiaR S Ud.

If red litmus is not available, then blue litmus paper can be converted to red by dipping in dilute hydrochloric acid and
then quickly rinsing with water. Similarly a red litmus can be converted to blue litmus by dipping in sodium carbonate
or sodium hydroxide solution and then quickly rinsing with water.

R W d USrAaTc!, Fleror qaiHe favdT wren q2i9e a=ard Qo 1121 9T T TS h =] gHaTs T (3Tl
0.53.) Wewd uarel &1 1T 1d 2 AT, uroll fidast. sawd e ugraiardt, e sxfmed (fdhar wrean s=ime) 5-6
Y e d Uare 1. U1 Weod YaTdidd Gl ol Uhd, 371 i @1e AT (e feHd Brre gedl. faeay dreme
5 98 el TaRITT 381, SR Ga%ay §3ldh SUGE NS, IR T 2-3 499 e Weod TaTAHed eTdhT T
SRl THE S35 dae oI daedTd foral.

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 : AP T2 ATIRSATIR 3ATTe5 BT YTUAT IS gal.
Note: Wash your hands thoroughly with water before and after using each indicator
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iR Jur/ frpy : Weo® YT Wy

o H yeret a1 foeT et fseaw ECRCEIC (STERT / IFATREFT / ISR
Cleaning agent Red litmus Blue litmus Turmeric paper/ Conclusion: Nature of cleaning
other indicator agent (acidic/ basic/ neutral)
IGEIEIRSS!

Lemon juice

AR 4 TGTeD YT STFFGTHI/STFATREH] JorerH
Table 4 Acidic/basic nature of cleaning agents
T2 1. Pl 2, 3 AT 4 A J! ST FRIGUITE, Bloddscss] dierdl Wisl/TRI-IeeT 330 9] W sIVIMN
D UQTATD G/ ATFSTRE /IS UTeR BIe] 10T SRV SN, 3 Jo! 7Y AP Bl 7

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?

O ARIO
Yes OJ No O

T2 2. |4 eliavad] Wead TSI Wew [shaiavad gl HIurd ey H1ale ?
Q 2. What can you conclude about the cleaning mechanism of the agents based on all the tasks?

fereneil Goariiest 31T fF1sh s Tg FTehalTd &1 AP e g1 AT e USHRITERT e ST AT AR AT shees
T IR 3 3Te B dfATeR ol S[Pp HIS TSI ATl JSHI W6 Bldl. IY W BRI, HUEIe
TR I I faemeaf+ faaR SRar. g, RURRY Weed, ATsid (scrubber) AT TTATT HloddScsed]
IEHRTERIS HUT JTeATcles TYUMHS HIBdScsed] 2RTd BV T4 T B! HUKHEIS [T SIS, AbhId. ATRE,
HIS 3T i Ji<dTe Ueh SIfces A A THAT Tg Id ST diedral JSHIT IG5 BIVITRT Had B, o Uaref
SR ]G fpar d1es AT+ SR HTAe5 )1 ISHI W&es Bl S R HilTd fhaife s

Students are initially likely to conclude that cleaning is due to a chemical reaction between acidic substances and the
tarnish on the surface. However, teachers may ask why some parts of the copper seem clean due to salt, although salt is
not acidic. The answer lies in the fact that the rubbing action with salt in the presence of some water cleans the copper
surface. It follows that students should think about the role of rubbing in cleaning. During rubbing, friction between
the particles of the solid cleaning agent, scrubber and the tarnished copper surface might result in removal of particles
of tarnish layer, and even some particles of copper metal itself. In addition, salt has a complex chemical reaction with
copper which further helps in cleaning of surface. Other substances such as ash or sand when scrubbed hard will also
clean the surface, which will be largely due to physical process.

T2 3. AN AU, AT PHIBISH UV JFGEHI/SFATREFT/ IS 3al, 3R wel Y] Al Bl1? JAd IR
PRI WE B,

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.

T2 4. Tid T8 BRUITAIS] ATIR G o] Teod YT H0s 07T ThRaT Ha=T (A0 BId1? —id! gErar ugre qafaromard
BITHRD 3L B1?

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



8.8. T3, TAIeGTell THP gl ST !

TSl B Gell HRAMT ATV B0 Hea=Tde e [Aenedie] STiRaddl RHi0T @ Tdl, A1 2 81 W3 [AaReT 3R,

, 3T BT B < TR, AT fIaR HRIISAT femeai=T Hicarfad 1. UrvareRIeR ATedTd B ST 2 ST
DT T3 AT T BN PS o3 ? YV T eh ATIR e MTee AT Wesh ] T aedles A0 hep fes! e 17 317
T3 faam.

This question is intended to raise consciousness among students about the waste we produce while cleaning! So,
encourage students to think about what is being thrown away. What goes into the drain besides water? What happened
during scrubbing and where did the particles go? We used cleaning agents. Are there packets of cleaning substances
also that we threw away/discarded?

T2 5: AR A PaiAY JFeTST TeH el BIal diTe rspy fehar el fag aires! 17

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

2 feremeft 741 fFleror fesg 2repard Sft QT e eI,

Here students may write new observations which differ from their current knowledge of the subject.

T2 6. JaI5 U] DIUKT UgTe ATl Wi ATSdes SIS, b 18I ? Bl?
Q 6. Which of the following food substances cannot be stored in copper utensils? Why?

a1, i, B, e g, g ...
Buttermilk, common salt, pickles, tamarind chutney, rice, ........

MUY HreT gared AT AT SIS,
Add a few more food items to this list.
ATSTS ST ABATd ATSas SITe, 3B ATal QT el
Can be stored Cannot be stored Not sure
dlh
Buttermilk
Pickles
BES
Rice grains
GESLES]
Table 5

U3 7. AT BIE] guid BRTERI G diedTed] Hieda aTuR Bl DI ST 31RIc ?
Q 7. Why do you think the use of copper utensils in has decreased in our households over the years?
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Ay, et aieare fhwa anfoT dieaTe TST0 JTaE e dieg ABI, AT T FeAT dHTaTes TR ATSTUAT HATET .
&1 ST LTl SISl By Bl AT ST UTIed BIIK. AT Fles M IR D AR WK G SIS
AT, 31 faremeli | 2rehaTel. TIRIT g el d] BleaSd AT I T0T AT Jos-Id Tl ASTEIRIER Taa!
SIRIENIRINSIEIN

Here, students may talk about the price of copper, and its corrosion, which limits the kind of food that can be stored
in it. Corrosion also leads to faster loss of metal and thinning of utensil. They may also talk about the availability of

cheaper alternative materials for utensils such as steel and plastic, which do not tarnish and also do not react as much
with food materials.

SIS 31T URTBTRIS RS 30T HATdhd] Wiies 8T Plodscigo EWRME 4y SN 3ed. did dlodecard Ud
TJETERYT WS YAl (MRBT) AT W@ii=gadadar Jael (Statue of Liberty). IT JeodTdT MRATT WA & RESTAR
FIACse G TR AT TS TS, 1886 AT 8T Yelad] I+ SR bes] We T [T g < T =crd TR 3ATe.
T YT Yo qiedTeT I TSR ST T2 AT ARAIS BIEl S2rebid YdoodTeasl FRIRTS [T U $iTes S AT el
qEHRTET 7 fevae - e arme.

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 YT Tl ATEIRAY UTE 81 YT eI dTac3 o3 3118, 31RAT SETS 10l AT STaasSTae ST d-c3 38, Wk =addal
YeredTdl AT R 311foT AT YT MTefl T favad 3 ies AT Ul BATHRT Dlaesedl e At e faosad foad
UZT : 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.

afr1 3 =i Jefler T ddar YamT o1 &1 He YdodedT (@ dveld (Has Yoal 1886 Hed el fawd
3T T8 BAIBIRT bescs (A0, SIDs), T RIRITRT=IT BIDId (Fe), T TR =115 953

Image 3 Statue of Liberty and its transition from the original (an artist’s reproduction of how it would
have looked like in 1886, left) to its transition state (middle) to the latest image (right)
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T4t

Post-task discussion

Pl gl TR, I Tt fAehy e fqeneg =T qeevarard! hedrar fosfedr Acdies. Fax Riers anrge
AfehAdE S Tl Ba ABI. T DIEl U2 [AdRes ST ABT SR T DIAT TGN I Wed BRI ?”,
“PTE! YT Hos AT Y8 W6 ST AR BIeiHo 6! SN 3 B17?7, “ T YorgH e AT BI7?”
TS T Bl Scsed] UgcHl HHihdl Tee Ba ADhd ATel. SR STl RGBT BHI A fohdT Terd! e
SRR 3RIe3, TR 314 8IS, 3.

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 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.

RIS qIE I, AR Weed] Had TR Bl I Hae HUDId AT Feadl BId !, IRIHL] A5
Raforep, AT MO HTET AT &R ATEYH SR ATV AU o SFI 2R BT SThald. GANIDS, A
HTATHAATST [T 03 ATIRVYTT TRST T AT A IHAT, Tqeh SRIERIGR Heb AL I HAT BT AT
AT ST B8 ARy, fegvR féhar fesaran 39 qiered YSHNTRIe f8Rd ST H1g STl (Plasigdd
FARETT e el AT AMATHAT gSgs UTg 2Ah).

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).

STl T T Teh AT e <id s BReN, o A0 AFGEH AN AT & GaId Bl B DIBaS 3]
garel STFATREH SN, BloddScred] YaTEl BIe! T TFATERIER SANfBIT BIdl. AT MBI a1y ST Bl
AT T HTAT: BIAHC HR SRIVITHT R . ATH Beipel, @R fdhar fesara 79 Srhedrer 23d ST HTos
I ST o Freret ATl

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.

e & Bl St TaTed fdr aTqaies Pradsar AR Arednd S S s faendi earf fog
FBUIR TR, PRI &1 AATHAT FHSTIAT fFs 3ATe. AT AT, SITIVT 3 1Y 2Dl bl T HiSATIRI S5 DBIUR
W(Cuo)wmmamﬁuﬁwaﬂaﬁw (mcog%m%wmﬁwaﬁﬁww Bl
faRersuaTdl Ufhar Paw 1Ts-MATR AFTiles AATHAT A, TR e ya1fd sRIcsedT 3mIiaRIEaR Cu(ll)
T S YT 0T AHHIT 3. PBrel ST S g sﬁmaﬁﬁaﬂ% (NaCl) %<& BIogTa!
fopam 31feres gwTd 3T RO T Cu (1) 3T (HCU-I 1) TIR HRUART A& DR, AT HelHed, 3! o WD HIaRIIR
HIS qIR o3 ATET, BRI T e [aes AT A AshaT Trg U3, 3.

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 CuCO, (green coloured deposits) get dissolved in acidic substances. This dissolution
process is not just an acid-base reaction but also involves complexation of Cu(II) 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(I) 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.
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A, AT AURNBHR T S, B 37eadT g [qeneaidl i FRIE HiRied [THRid SRuarEme! aid arRifie
ST AT TS BIOMT T& 0 HEd B AHG HUYTATS! SUYT OR.

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.

gl ALY YZehlaeel Yold [aedr/=at

Further extensions/discussions about this unit

I BT, Io¥TS] JaIes U3 araRes SiTe, AHBATd
If time permits, the following questions may be used for further discussion:

1. AIhABISHoE! Bax] A0 SIdT. STNTHE €11 ISHITE! IS TR ATHAHTS BRAT (<1107 S 07=T
HIIT TIEY BT A3 ?

Cleaning also produces waste. What is the nature of waste produced during large scale cleaning of metal surfaces
in industries?

2. RIS %‘II%‘HWI{EWI Hi?huci‘{*ql"l, CAERIGIV) ] YSHITIET dlg CTh el STl F IS, 39T €T THId
JTETT, B B AN ISH ?
During the chemical cleaning process, is the tarnished metal removed from the surface (i.e., are we losing
metal)? How can this be found out?

3. o1 A% HRUATH! BV TGl 3Ter THTdT 3T (IATIh Bl Hifereh) 2
Which method of cleaning the metal is more effective (chemical or physical)?

4. DIV WBEH (FTBH AT ThR) e THTET MTe/3MM8d ?

Which cleaning agent(s) (or class of cleaning agents) is/are more effective?

5. URUYIRGYY AGTIRGT TIe5esl HiS!, Sl AHIIYU] WiUTeh BRUITATS! TR ST, T BHIASTET 2R
BTIST ST SAUBRA <l Blddsd Aeld. IT UhART ‘Begs HRU, FUI. Bl UhAT HRUITT By Hlard
PIRTARToTda IR, 21 freidEes Rremeate ATl e 1?2 @ Hfe et Bl ot areTeaTer TR
ARG T UfshASE S Ii1 BIel MSacd HI?

Traditionally copper vessels, commonly used for cooking, were coated with a layer of tin to prevent tarnishing.
This process known as “Kalai’ was an art with skills known to a few craftsmen. Are any of the students aware of
this? Can they recall the process used by the artisans if they have seen it?

PIBdS 3] TIeaTed] axd” Tel HIS AT AHHBTS =T Tareien Ui URUHE e SRITHST ST, e,

Combined effect of common salt and cleaning substances on tarnished copper objects can also be explored.

deof
References

For further reading on cleaning of copper surfaces, the following readings may be helpful. These use copper coins (pennies in
the USA) with various cleaning substances.

o Rosenhein, L. D. (2001). The household chemistry of cleaning pennies. Journal of Chemical Education, 78(4), p513.
« Cynthia L. B. (2008). Amazing kitchen chemistry projects: You can build yourself. Nomad Press.

« O’Hare, M. (2007). How to fossilise your hamster: And other amazing experiments for the armchair scientists. Great
Britain: Profile Books Ltd.

« Information about historical uses of copper taken from IACS Institutional Repository.
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Image sources
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o Image 1: (Left) https://commons.wikimedia.org/wiki/File:Sultanganj-budda.jpg, (Right) www.archaeology.org/

news/591-130220-india-karnataka-temple-copper-plates

o Image 2: (Left) https://pixabay.com/photos/utensils-copper-utensils-cooking-1457356, (Right)- Chitra Joshi
(HBCSE) (Creative Commons license).
« Image 3: Adapted from https://pixabay.com/photos/queen-of-liberty-statue-of-liberty-202218/

uRfre o1 g geraf=h =T

Appendix A: Composition of cleaning substances

Lemon juice

Vitamin C (ascorbic
acid), citric acid

T h &I °gch SAY HUCh
Cleaning Substance Main Components Other Components
[ERCAVAEREN 5-8 % STos1Y AT 3ATFe) I SATTOT ATORTIAR Gy AT
Vinegar 5-8 % of aqueous acetic acid Can vary according to the source and use
é E.i { g o e N~ =l 2
( ) TR AITSTH IRIBIEC AIIB IR BIhe AT AISITH AGH I AAhT
HTU0YTT Hls . . . . ; n
) Mainly Sodium bicarbonate Monocalcium phosphate and sodium aluminum sulfate
Baking soda/powder
S g (DI BRI, B1E (Iron), HREH, HIHI,
IGEIEIRSS] 3, AT s HIHRH AT ST (Zine) R @i+l

Carbohydrates, sugars, fibres, fat, protein, other
vitamins, minerals like calcium, iron, magnesium,
manganese, phosphorous, and zinc

e

Common salt

QifeTH FBRIES (H19)

Sodium chloride

g, fafosere, {=ifdrs Sraie oy
GICRRE ATATSTSS SwWles 3] ADT
May also have alumina, silicates, magnesium
carbonates, and potassium iodide

Helad, AB, dq, A, TR, AIfsyH, dIckem,

Calcium oxide / carbonate,
phosphates, oxides of iron

_ & Sfiaeed (ApIaD S, B8 (Iron), HERRM, T4, o5t aH,
e aroft 3IT+5), TICR® 33 IR ST ST (Zine) ITARE! Wl
Tamarind juice Vitamin C (ascorbic Carbohydrates, sugars, fibres, fat, protein, minerals
acid), tartaric acid like sodium, potassium, calcium, iron magnesium,
copper, selenium, phosphorous, and zinc
Rifosre, STegA=T, Brerl I, I, , SIS
PIBATAN IRG N ’ 3T areRrm Al sifarss
SRS (1 .
Coal ash . < ron ox ) . Oxides of sulphur, calcium, magnesium,
Silicates, alumina, oxides of iron . .
sodium, and potassium
= "
DIRIH ATRATg S /
Ad ~ o
dId[HC, bR, oleld] 9 < - - >
STHSTI G e (o ’,ds GICRrH, HIST, A9 101 ST (Zine) I ifaRITgS
Wood ash (Iron oxides) Oxides of potassium, manganese, copper, and zinc
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Tg, palqd, Sid-Ta<d AT FIfsaH,
Curd Lactic acid, proteins, calcium Fats, carbohydrates, vitamins, and salts of

sodium, potassium, and magnesium

Ahaccd, BIehed, AIfead I vote, Aifeud sRgiaTss,
Detergent powder | Surfactants, phosphates, sodium Bleaching agents, sodium hydroxide,
silicates, sodium carbonate sand, and anti-caking agents
GESIRE
Table T3

gRfrE ¥
Appendix B

PIBIScsed] ATl AR PIUATe! GyuNiary fafde gereri=ar aRumie 794, Fedhien Al MHRTER
forenmeafa frrsmd ATden oS IS o1 AHAT. IS AHAHIST TRUMFHE] BRI 946 BIVTT ST HIRI0h
ST ATER A5 3! G STETFAR SeToIRIed] FEcsd.

Sample results of various substance on tarnished copper vessels without any scrubbing. Students results may slightly
vary from these depending on the source of cleaning agents. The change in cleaning results with scrubbing will vary
significantly depending on the pressure with which scrubbing is done.

Action of dish washing bar Action of dish washing bar Action of baking soda

3MefT / Before N / After 3MMEfT / Before X / After 3MEfT / Before X / After
IGEIRIRSCIERSE @R g EGRICICIEEE |
Action of lemon juice Action of vinegar Action of liquid soap

3MMeft / Before ¥ / After 3MER / Before X / After afeft / Before ) / After
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8.8. T3, TAIeGTell THP gl ST !

=2 aroed
Action of curd

3Meft / Before

¥ / After

e goft arae

Action of tamarind paste

‘e

3Meft / Before

Ha¥ / After
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