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Exploring science and mathematics

8.8. Bringing back the shine to copper

Introduction

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. �e 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 �ourishing 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). �e 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.

Image 1: Household copper vessels

Today copper �nds 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. �is unit relates to the 
problem of copper that has caused the decline in use.

Image 2: Statue of Buddha discovered in Sultanganj, Bihar (le�). 
Copper plates of Kalachuri dynasty (right)
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fzpjk; kw;Wk; mwptpay; Njly;

8.8 jhkpuj;jpd; nghypit kPl;nlLj;jy;

kdpjr; r%fj;jpd; tsu;r;rpapy; jhkpuk; kpf Kf;fpakhd Xu; cNyhfk;. tuyhw;W E}y;fspy;> cNyhfq;fisg; 
gpupj;njLj;jy; kw;Wk; gad;gLj;Jjy; fw;fhyj;ij KbTf;Ff; nfhz;Lte;jJ vd;W gbj;jpUg;Nghk;. Vwj;jho 
ngh.M.K. 5000 Kjy; jhkpuj;jpy; njhlq;fp cNyhf fUtpfspd; gad;ghL njhlq;fpaJ. vfpg;j;jpa> rPd> 
nkrgNlhkpa> mnkupf;f njhy;Fb> kw;Wk; ,e;jpa gz;ila ehfuPfq;fspy; cs;s ngUk;ghyhd ,lq;fspy; jhkpuk; 
gad;gLj;jg;gl;ljhf njupfpwJ. 

,e;jpahtpy;> gy;NtW njhd;ikahd jhkpuf; fUtpfs;> ehzaq;fs;> kw;Wk; MAjq;fs; fz;Lgpbf;fg;gl;Ls;sd. 
,J> gz;ila ,e;jpahtpd; nropg;ghd jhkpu njhopiy ekf;F njuptpf;fpwJ. fq;Nfupah fpuhkj;jpYs;s (kj;jpa 
gpuNjrk;) nghUs;jpus;fs;> Ry;jhd;fQ;rpy; (gPfhu;) (500 Kjy; 700 ngh.M. vd;W fzpf;fg;gl;Ls;sJ) 
fz;Lgpbf;fg;gl;l jhkpuj;jhyhd ngUk; Gj;ju; rpiy> fyhR+up murtk;rj;jpd; (12-k; E}w;whz;L ngh.M.) jhkpuj; 
jl;Lfs; Nghd;wit Fwpg;gplj;jf;f vLj;Jf;fhl;Lfs;. ,e;jpa murhq;fj;jpdhy; 1967-y; njhlq;fg;gl;l 
`pe;J];jhd; jhkpu epWtdj;jpd; %yk;> ,e;jpahtpd; jw;fhy jhkpu njhopy;Jiw njhlq;fpaJ. ,e;jpahtpy; 
gy;NtW gFjpfspYs;s jhkpu fdpk gbtq;fspypUe;J  jhkpuk; Njhz;b vLf;fg;gLfpwJ.

mwpKfk;

tPl;L cgNahf jhkpug; ghj;jpuq;fs;glk; 1: 

njhiyj;njhlu;G> kpd;rhu ,izg;G> Nghf;Ftuj;J> ghj;jpuq;fs;> fl;Lkhdk; Nghd;wtw;wpy; ,d;W jhkpuk; 
gad;gLj;jg;gLfpwJ. ek;Kila tPLfspy;> fk;gpfs;> jz;zPu; Nrkpf;f kw;Wk; rhg;gplg; gad;gLj;Jk; ghj;jpuq;fs; 
vd gythwhf jhkpug; nghUs;fs; gad;gLj;jg;gLfpd;wd. vdpDk;> jhkpuj;jpYs;s xU Fwpg;gpl;l Fiwghl;bdhy; 
mjd; gad;ghL ek;Kila tho;tpy; Fiwe;JtUfpwJ. jhkpuj;jpd; gad;ghl;il Fiwar;nra;j ,e;jf; Fiwghl;il 
,g;gpupT tptupf;fpwJ.

glk; 2: Ry;jhd;fQ;r;> gPfhupy; fz;Lgpbf;fg;gl;l Gj;ju; rpiy (,lJ)> fhyhR+up/fy;R+up murtk;rj;ij 
(kalachuri dynasty) Nru;e;j jhkpuj; jl;Lfs; (tyJ)
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8.8. Bringing back the shine to copper

Materials: 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).

Task 1: Recollecting what we know

Q1. What copper objects have you seen in your home and your surroundings?

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Q2.What are the colours of their surface?
 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

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. �erefore, 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.

Take a small copper object or strip.

Q3. What is the colour of its surface? 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Rub the surface using  sand paper (zero grade).

Q4. What is the colour of its surface now? Has it changed on rubbing with sand paper? What property of 
sand paper is responsible for it?

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Q5. Is any copper lost in this process?

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

8.8 jhkpuj;jpd; nghypit kPl;nlLj;jy;

Nf.1. cq;fs; Rw;Wg;Gwj;jpy; kw;Wk; tPl;by; vd;ndd;d jhkpug; nghUs;fis ghu;j;Js;sPu;fs;?

nray; 1: ekf;F njupe;jtw;iw epidT$u;jy;

nghUs;fs;: rpW mstpYs;s epwk;kq;fpg;Nghd my;yJ kq;fyhd jhkpug; nghUs;fs; (jl;Lfs;/jfLfs;)> 
Gspf;fhb (tpdpfu;)> Ngf;fpq; Nrhlh (Nrhbak; igfhu;gNdl; -  Baking Soda)> vypkpr;rk; rhW> cg;G> Gspr;rhW> 
jput bnlu;n[z;l;> bnlu;n[z;l; J}s;> epyf;fup my;yJ kur;rhk;gy;> japu;> kw;Wk; kzw;jhs; (zero grade).

Nf.2. mtw;wpd; Nkw;gug;gpd; epwq;fs; vd;ndd;d?

,e;jpah Nghd;w ntg;gkhd kw;Wk; <ug;gjkhd jl;gntg;gepiyiaf; nfhz;l ehLfspy;> jhkpug; nghUs;fs; 
vspjhf epwk;kq;fpg;Ngha; mofw;w kq;fyhd Njhw;wj;ij nfhz;bUf;Fk;. fhw;wpYs;s khRfSk; epwk; 
kq;fpg;Nghtij mjpfupf;Fk;. Nkw;gug;gpd; epwk; kq;fpg;Nghjy;> tzpfu;fspd; njhopy; kw;Wk; nghUshjhuj;jpy; 
ngUk; ,og;Gfis Vw;gLj;Jk;. Mjyhy;> gy;NtW njhopy;fspy; jhkpu (kw;Wk; gpw cNyhfq;fs;) Nkw;gug;G 
epwk;kq;fpg;Nghjiy Rj;jpfupg;G nra;tJ mtrpakhfpwJ. ,e;jf; fw;wy; gpuptpy;> ,JNghd;w kq;fyhd/epwk; 
kq;fpg;Nghd jhkpug; ghj;jpuq;fis nghJthd tPl;Lg;nghUs;fis gad;gLj;jp Rj;jk; nra;tNjhL> ,e;j 
topKiwf;Fg; gpd;Ds;s mwptpaiyAk; fw;Wf;nfhs;Nthk;. 

xU rpW jhkpug; nghUisNah jfl;ilNah vLj;Jf;nfhs;Sq;fs;. 

Nf.3. mjd; Nkw;gug;gpd; epwnkd;d?

kzw;jhisg; (zero grade) gad;gLj;jp Nkw;gug;ig Nja;j;jpLq;fs;.

Nf.4. ,g;NghJ mjd; Nkw;gug;gpd; epwnkd;d? kzw;jhis itj;J Nja;g;gjhy; epwk; khwpAs;sjh? kzw;jhspd; 
ve;jg; gz;G ,jw;F fhuzk;? 

Nf.5. ,e;j topKiwapy; jhkpuj;ij ,of;fpNwhkh?
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Now, keep this shining copper object near a sink or in a chemistry laboratory near where chemicals are 
stored. A�er two-three days,  you will use this in task 2.

Q6. What substances have you seen being used for the cleaning of copper objects/utensils?

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

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)?

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

Vinegar

Baking soda

Lemon juice

Common salt

Tamarind juice

Liquid detergent

Detergent powder

Coal or wood ash

Curd

Table 1 Predicting the action of di�erent substances on copper

Now, let us �nd out whether our guesses are correct. �e following tasks (Tasks 2 and 3) can be performed 
in groups of 3-4 students. 

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

Q1. A�er two-three days, did you observe any change in the surface of the copper object you cleaned in 
task 1?

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Materials: Tarnished copper plates/strips, hand gloves, used toothbrush, watch glass/ saucer, 
droppers and small spoons/spatulas, water. �ree or four of these cleaning agents: Talcum powder, 
baking soda, detergent powder, sand (or white rangoli powder), dry soil, common salt, ash.
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_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

fzpjk; kw;Wk; mwptpay; Njly;

,g;NghJ> gsgsf;Fk; ,e;jj; jhkpug; nghUis fOTkplj;Jf;F (sink) mUfpNyh Ntjpapay; Ma;tfj;jpy; 
Ntjpg;nghUs;fs; Nrkpf;fg;gl;Ls;s ,lj;Jf;F mUfpNyh itj;jpLq;fs;. ,uz;L %d;W ehl;fSf;Fg; gpd;du;> 
,ij nray; 2-y; gad;gLj;JtPu;fs;.
Nf.6. jhkpug; nghUs;fs;/ghj;jpuq;fis Rj;jk; nra;a vd;ndd;d nghUs;fs; gad;gLj;jg;gLtij ePq;fs; 
ghu;j;jpUf;fpwPu;fs;? 

Nf.7. ml;ltiz 1-y; rpy nghUs;fs; gl;bayplg;gl;Ls;sd. ve;jg; gupNrhjidiaAk; njhlq;Fk; Kd;du;> 
ve;nje;jg; nghUs;fs; epwk;kq;fpg;Nghd jhkpug; nghUs;fis Rj;jk; nra;Ak; vd;Wk; Vd; vd;Wk; $Wq;fs; (khRg; 
nghUs;fs; gytw;iw fiuf;Fk;/jpz;k Jfs; gytw;iw nfhz;bUf;Fk;/Nrhg;ig njhLtJ Nghd;W 
,Uf;Fk;/epiwa Eiuia tpistpf;Fk;/NtNwJk; fhuzk;)?

nghUs; Rj;jk; nra;Akh? (Mk;/,y;iy)
jhkpuj;ij Rj;jk; nra;Ak; vd;W Vd; 

epidf;fpwPu;fs;?

Gspf;fhb

Ngf;fpq; Nrhlh�

vYkpr;rk; rhW�

cg;G

Gspr;rhW

jput bnlu;n[z;l;

bnlu;n[z;l; J}s;

epyf;fup my;yJ rhk;gy;

japu;

ml;ltiz 1  jhkpuj;jpd; Nky; ntt;NtW nghUs;fs; Vw;gLj;Jk; tpidia Cfpj;jy;

,g;NghJ> ek;Kila Cfq;fis rupahditah vd;W rupghu;f;fyhk;. %d;W Kjy; ehd;F khztu;fisf; nfhz;l 
FOf;fshf gpd;tUk; nray;fis (nray; 2 kw;Wk; 3) nra;ayhk;. 

nray; 2: kq;fpg;Nghd jhkpuj;jpy; jpz;k Rj;jpfupg;G nghUs;fspd; tpid

Nf.1. ,uz;L-%d;W ehl;fSf;Fg; gpd;du;> ePq;fs; nray; 1-y; Rj;jk; nra;j jhkpug; nghUspd; Nkw;gug;gpy; vjhtJ 
khw;wj;ij ftdpj;jPu;fsh?

nghUs;fs;: epwk; kq;fpg;Nghd jhkpuj; jl;Lfs;/jfLfs;> ifAiwfs;> gad;gLj;jpa gy;Jyf;fp> Nrhjidj; 
jfL/tl;by;> nrhl;bfs; kw;Wk; rpW fuz;bfs;/JLg;Gf;fuz;bfs; (spatula)> jz;zPu;. ,tw;wpy; %d;W my;yJ 
ehd;F Rj;jpfupg;Gg; nghUs;fs;: lhy;f; (talc)> Ngf;fpq; Nrhlh> bnlu;n[z;l; J}s;> kzy; (my;yJ NfhykhT)> 
cyu;e;j kz;> cg;G> rhk;gy;.
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8.8. Bringing back the shine to copper

Procedure

Add 1/3 of a small teaspoon (approx. 0.5 g) of substance to a small area on the plate/strip and rub the 
substance gently using a toothbrush for a minute.

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. A�er 
performing a test, the tooth brush should be kept dipped in water and then dried before using it again, 
to prevent cross contamination.

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

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

 
Q2. Which of the solid cleaning agents removed the tarnish? 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Safety Measures!

DOS

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

✓ Use the cleaning substances carefully and in the amount mentioned in the instruction.

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

✓ Make sure to wash hands properly with water and soap a�er performing the activities.

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

DON’TS

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

× Do not touch any part of your  eyes, lips, mouth or nose, when using the cleaning agents.
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_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

8.8 jhkpuj;jpd; nghypit kPl;nlLj;jy;

� 

� 

� 

� 

�

nra;af;$lhjit

×

×

nraiy nra;Ak;NghJ ifAiwfis gad;gLj;jp iffis ghJfhg;gha; itj;Jf;nfhs;Sq;fs;.
topfhl;Ljypy; nfhLf;fg;gl;l mstpYk; ghJfhg;ghfTk; Rj;jpfupg;Gg; nghUs;fis gad;gLj;Jq;fs;.
Nja;g;gjw;F gy; Jyf;fpfis (my;yJ mJNghd;w Nja;f;Fk; fUtp) kl;LNk gad;gLj;Jq;fs;.

nray;fis nra;j gpd;du;> fz;bg;ghf Nrhg;G kw;Wk; jz;zPiu itj;J iffis ed;whf fOTq;fs;. 
ve;j khztpkhztUf;fhtJ iffs; eikj;jhy; (mupj;jhy;)> cldbahf jz;zPiu itj;J fOTq;fs;.

Njhy;> Jzpfs; my;yJ Nkirapd; Nky; Rj;jpfupg;Gg; nghUs;fs; rpe;jhky; ,Ug;gij cWjpnra;Aq;fs;. 
Rj;jpfupg;Gg; nghUs;fis gad;gLj;Jk;NghJ> cq;fs; fz;fs;> cjLfs; my;yJ %f;fpd; ve;jg; gFjpiaAk; 
njhlhjPu;fs;.

ghJfhg;G eltbf;iffs;

nra;aNtz;bait

topKiw
Nju;e;njLf;fg;gl;l Rj;jpfupg;Gg; nghUis xU rpW Njf;fuz;bapy; (teaspoon) %d;wpy; xU gq;F (Vwj;jho 0.5 fpuhk;) 
vLj;Jf;nfhz;L> jl;L/jfl;bd; NkYs;s rpW gFjpapy; NrUq;fs;. gpd;du;> xU gy;Jyf;fpia gad;gLj;jp 
mg;nghUis Nja;j;jpLq;fs;. 

Fwpg;G: xU rkaj;jpy;> xU Rj;jpfupg;Gg; nghUis kl;LNk jhkpu Nkw;gug;gpd; fUikahd/kq;fpg;Nghd jpl;Lfspd; 
Nky; Nja;f;f Ntz;Lk;. ve;j khw;wKk; ,y;iynad;why;> ,e;jj; jl;L/jfl;bYs;s Ke;ija Rj;jpfupg;Gg; nghUis 
b\;A+ Ngg;gu;/Jzpiaf; nfhz;L Jilj;J rpwpjsT jz;zPiu itj;J fOtpa gpd;du; mLj;j Nrhjidf;Fk; 
mijNa gad;gLj;jyhk;. khw;wk; ,Ue;jnjd;why;> NtnwhU jl;L/jfL my;yJ mNj jl;L/jfl;bd; gad;gLj;jhj 
gFjpia mLj;j Nrhjidf;Fg; gad;gLj;jyhk;. xU Nrhjidiar; nra;j gpd;du;> gy;Jyf;fpia jz;zPupy; 
%o;FkhW itAq;fs;. gpd;du;> mij cyu;j;jptpl;L gad;gLj;jpdhy; Rj;jpfupg;Gg; nghUs;fs; xd;Nwhnlhd;W 
fye;Jtplhky; ghu;j;Jf;nfhs;syhk;. 

jpz;k Rj;jpfupg;Gg; nghUs;� cw;WNehf;fy;fs; (Rj;jk;nra;jJ/Rj;jk; nra;atpy;iy/fPwy;fs; cUthfpd/
NtnwhU fhuzk;)

ml;ltiz 2 jhkpuj;jpd; Nkw;gug;gpy; jpz;k Rj;jpfupg;Gg; nghUs;fis gad;gLj;jpajd; %yk; fpilj;j KbTfs;

Nf.2. ve;nje;jj; jpz;k Rj;jpfupg;Gg; nghUs;fs; Nkyupkhdj;ij ePf;fpd?
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Q3. 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?

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Q4. Is rubbing of a solid substance on a copper surface a physical or a chemical action?

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

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

Materials: 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.

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.

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 a�er every 
use). Note down your observations (colour change/evolution of gas/any smell) in the table given below. 

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 a�er cleaning the area with 
water, else another object or an unused area of the object may be used.

Cleaning agent

Observations

Dipping the surface in the liquid/

solid-water paste

Rubbing the surface with  liquid/

paste and toothbrush

Water

Table 3 Results of using cleaning agents (with water) on copper surface
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_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

 

fzpjk; kw;Wk; mwptpay; Njly;

Nf.3. ve;jr; Rj;jpfupg ;Gg ; nghUis gad;gLj;Jk;NghjhtJ> kq;fpg ;Nghd Nkw;gug ;gpy ; f Pwy;fs; 
tpOe;jij/cUthtij ftdpj;jPu;fsh? ,f;fPwy;fs; Rj;jpfupg;G jd;ikia gw;wp vd;d czu;j;JfpwJ?

Nf.4. jhkpu Nkw;gug;gpy; jpz;k nghUis Nja;g;gJ ,aw;gpay; tpidah Ntjpapay; tpidah?

nray; 3: kq;fpg;Nghd jhkpuj;jpd; Nky; jput  Rj;jpfupg;Gg; nghUs;fspd; tpid

nghUs;fs;: nray; 2-y; gad;gLj;jg;gl;l jpz;k Rj;jpfupg;Gg; nghUs;fs;> gad;gLj;jg;gl;l gy;Jyf;fp> 
Nrhjidj; jfL/tl;by; kw;Wk; gpd;tUk; gl;baypYs;s vjhtJ ,uz;L my;yJ %d;W Rj;jpfupg;Gg; 
nghUs;fs;: Gspf;fhb> vYkpr;rk; rhW> japu;> Gspr;rhW. 

xt;nthU FOTk; nray; 2-y; gad;gLj;jpa jpz;k nghUs;fis vLj;Jf;nfhz;L> rpW Jspfs; jz;zPu; Nru;j;J 
mtw;wpd; girfis cUthf;fyhk;. ,jDld;> ,e;jg; gl;baypYs;s ,uz;L %d;W Rj;jpfupg;Gg; nghUs;fis 
vLj;Jf;nfhs;Sq;fs;: Gspf;fhb> vYkpr;rk; rhW> japu;> Gspr;rhW.

rpwpjsT jz;zPu; kw;Wk; gy;NtW jput Rj;jpfupg;Gg; nghUs;fis tl;bypy; my;yJ Nrhjidj; jfLfspy; 
vLj;Jf;nfhs;Sq;fs;. kq;fpg;Nghd jhkpug; nghUis Rj;jpfupg;Gg; nghUspDs; Ko;fr; nra;J> ,uz;L %d;W 
epkplq;fSf;F cw;WNehf;Fq;fs;. Nkw;gug;gpy; ve;j khw;wKk; njupatpy;iynad;why;> mj;jhkpu Nkw;gug;ig 
gy;Jyf;fpiaf; nfhz;L nkd;ikahf Nja;j;jpLq;fs; (xt;nthU Kiw gad;gLj;jpa gpd;dUk; gy;Jyf;fpia 
jz;zPUf;Fs; Kf;fp fOTq;fs;). ePq;fs; cw;WNehf;fpatw;iw (epw khw;wk;/thA ntspNaWtJ/vjhtJ thrid) 
fPNo nfhLf;fg;gl;Ls;s ml;ltizapy; Fwpj;jpLq;fs;.

Fwpg;G: jhkpug; nghUs; ngupjhf ,Ue;jhy;> mjDila xU rpWgFjpia Nrhjidf;Fg; gad;gLj;jyhk;. ,e;j 
epiyapy;> 0.2 kp.yp my;yJ 5 nrhl;Lfs; Rj;jpfupg;Gg; nghUis jhkpu Nkw;gug;gpy; Nja;j;J Nrhjid nra;ayhk;. ve;j 
khw;wKk; njupatpy;iynad;why;> jz;zPiuf; nfhz;L fOtpa gpd;du; mNj jhkpug; nghUis mLj;j Rj;jpfupg;Gg; 
nghUis Nrhjid nra;aTk; gad;gLj;jyhk;. ,y;iynad;why;> mNj nghUspd; gad;gLj;jg;glhj gFjp my;yJ 
NtnwhU nghUis gad;gLj;jyhk;. 

Rj;jpfupg;Gg; nghUs;

cw;WNehf;fy;fs;

jput/jpz;k-jz;zPu; Fior;rypy; 
Nkw;gug;ig %o;fr; nra;jy;

Nkw;gug;ig gy;Jyf;fp nfhz;L> 
jputk;/Fior;riy gad;gLj;jp 
Nja;j;jy;

jz;zPu;�

ml;ltiz 3 jhkpu Nkw;gug;gpy; Rj;jpfupg;Gg; nghUs;fis (jz;zPUld;) gad;gLj;jpajd; %yk; fpilj;j KbTfs;
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8.8. Bringing back the shine to copper

Q1. From your observations, which of the cleaning agents cleaned your plates/wire strips?

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Q2. To clean the copper surfaces, was it necessary to rub the surface in all cases? 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Q3. Which of these cases of cleaning the copper surface involved a chemical change? 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Task 4: The acidity/basicity of the cleaning agents

Materials: �ree 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.

Let us see if the acidic or basic nature of a cleaning agent a�ects 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. 

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 a�er 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.

Note: Wash your hands thoroughly with water before and a�er using each indicator. 
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_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

8.8 jhkpuj;jpd; nghypit kPl;nlLj;jy;

Nf.1. ePq;fs; cw;WNehf;fpajpy;> ve;nje;jr; Rj;jpfupg;Gg; nghUs;fs; cq;fs; jl;Lfs;/fk;gpj; Jz;Lfis Rj;jk; 
nra;jd?

Nf.2. jhkpug; nghUs;fis Rj;jk; nra;a> vy;yh rkaq;fspYk; Nkw;gug;ig Nja;f;fNtz;ba mtrpak; ,Ue;jjh?

Nf.3. ,jpy; ve;nje;jr; rkaq;fspnyy;yhk; jhkpug; nghUis Rj;jk; nra;tJ xU Ntjp tpidahf ,Ue;jJ?

nray; 4: Rj;jpfupg;Gg; nghUs;fspd; mkpy/fhuj;jd;ik

nghUs;fs;: jpz;k kw;Wk; jput Rj;jpfupg;Gg; nghUs;fs; xt;nthU tifapypUe;Jk; %d;W my;yJ ehd;F 
(nray; 2 kw;Wk; 3-y; gad;gLj;jpait)> ypl;k]; jhs;fs; (rptg;G kw;Wk; ePy epwk;)> kQ;rs; jltpa jhs; my;yJ 
kQ;rs; J}s;> Nrhjidj; jfL/tl;by;> nrhl;bfs;> kw;Wk; rpWfuz;bfs;/JLg;Gf;fuz;bfs;. 

Rj;jpfupg;Gg; nghUspd; mkpy my;yJ fhuj;jd;ik kq;fpa jhkpuj;ij Rj;jk; nra;Ak; nraiy ghjpf;Fkh vd;W 
,q;F ghu;f;fyhk;. ,ijg; Gupe;Jnfhs;s> Rj;jpfupg;Gg; nghUs;fspd; jd;ikia ehk; njupe;Jnfhs;sNtz;Lk;. 
Nkw;gug;ig Nja;g;gjw;fhd Njitapy;yhky; ,J vt;thW Rj;jpfupj;jJ vd;gij ehk; Gupe;Jnfhs;sNtz;Lk;. 
gpd;du;> mt;thW Rj;Jk; nra;ahj nghUs;fSld; ,tw;iw xg;gplNtz;Lk;. epwq;fhl;bfspd; cjtpAld; ,ij 
ehk; fz;Lgpbf;fyhk;. 

jpz;k Rj;jpfupg;Gg; nghUs;fis nghWj;j tiuapy;> Nrhjidj; jfL my;yJ tl;bypy; rpW Njf;fuz;b my;yJ 
I];f;uPk; fuz;bapy; %d;wpy; xU gq;F (Vwj;jho 0.5 fpuhk;) Rj;jpfupg;Gg; nghUis vLj;Jf;nfhz;L> mjDld; 2 
kp.yp jz;zPiur; Nru;j;jpLq;fs;. jput Rj;jpfupg;Gg; nghUs;fis nghWj;j tiuapy;> Nrhjidj; jfl;by; (my;yJ 
tl;bypy;) 5-6 nrhl;Lfs; jputj;ij vLj;Jf;nfhs;Sq;fs;. ePy kw;Wk; rptg;G epw ypl;k]; jhs;fis xd;wpd; gpd; 
xd;whf jput Rj;jpfupg;Gg; nghUSf;Fs; Kf;fp vLq;fs;. cw;WNehf;fy; ml;ltizapy; ypl;k]; jhs;fspd; 
epwkhw;wj;ij Fwpj;jpLq;fs;. jput epwq;fhl;bfs; ,Ue;jdntd;why;> Nrhjidj; jfl;bYs;s Rj;jpfupg;Gf; 
fiurypy; vjhtJ xU epwq;fhl;bia ,uz;L nrhl;Lfs; Nru;j;jpLq;fs;. cw;WNehf;fy; ml;ltizapy; 
epwq;fhl;bapd; epwkhw;wj;ij Fwpj;jpLq;fs;. 

Fwpg;G: xt;nthU epwq;fhl;bia gad;gLj;Jk; Kd;dUk; gpd;dUk; cq;fs; iffis jz;zPiuf; nfhz;L ed;whf fOTq;fs;. 
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Cleaning 

agent
Red litmus Blue litmus

Turmeric 

paper/other 

indicator

Conclusion: Nature of cleaning 

agent (acidic/ basic/ neutral)

Lemon juice

Table 4 Acidic/basic nature of cleaning agents

Q1. 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?

 Yes  ☐ No  ☐

Q2. What can you conclude about the cleaning mechanism of the agents based on all the tasks? 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Q3. 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.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Q4. What kind of waste is produced in cleaning copper by the agents you used? Is any of this harmful to 
nature?

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

fzpjk; kw;Wk; mwptpay; Njly;

Rj;jpfupg;Gg; 
nghUs;

rptg;G epw ypl;k];�ePy epw ypl;k];
kQ;rs; jltpa 

jhs;/ 
gpw epwq;fhl;b

KbT: Rj;jpfupg;Gg; nghUspd; jd;ik 
(mkpy/fhu/eLepiyj; jd;ik)

vYkpr;rk; rhW

ml;ltiz 4 Rj;jpfupg;Gg; nghUs;fspd; mkpy/fhuj;jd;ik

Nf.1. nray;fs; 2> 3 kw;Wk; 4-y; ePq;fs; cw;WNehf;fpatw;wpd; mbg;gilapy;> kq;fpg;Nghd jhkpug; ghj;jpuk;/fk;gp 
Jz;Lfspd; Rj;jpfupg;gpy;> Rj;jpfupg;Gg; nghUspd; mkpy/fhu/eLepiyj; jd;ikf;F gq;F cs;sJ vd;W cq;fshy; 
nrhy;yKbAkh?

Mk;  � ,y;iy �

Nf.2. midj;J nray;fisAk; ePq;fs; nra;jjd; mbg;gilapy;> nghUs;fspd; Rj;jpfupg;Gr; nray;Kiwiaf; 
Fwpj;J cq;fshy; vd;d nrhy;y KbAk;?

Nf.3. jhkpug; ghj;jpuj;jpYs;s Nkyupkhdk; mkpy/fhu/eLepiy jd;ikfspy; ve;j tifia rhu;e;jJ? ,Jtiu 
nra;j gupNrhjidfspd; mbg;gilapy; cq;fshy; $wKbAkh? cq;fs; gjpYf;fhd fhuzq;fis $Wq;fs;. 

Nf.4. ePq;fs; gad;gLj;jpa nghUs;fisf; nfhz;L jhkpuj;ijr; Rj;jpfupf;Fk;NghJ vd;ndd;d tifahd 
fopTfs; ntspNaw;wg;gl;ld? ,tw;wpy; vJTk; ,aw;iff;F jPq;F tpistpg;gitah?
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8.8. Bringing back the shine to copper

Q5. Did you have any unusual �ndings or observations in the above three tasks ?

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Q6. Which of the following food substances cannot be stored in copper utensils? Why?

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

Add a few more food items to this list.

Can be stored Cannot be stored Not sure

Buttermilk

Pickles

Rice grains

Table 5 

Q7. Why do you think the use of copper utensils in households has decreased in our households over the 
years ? 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

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). �is statue has a core 
structure of iron, with copper sheets on the surface. It was gi�ed by France to USA in the year 1886 and 
has been an icon of freedom. �e statue has long lost its original copper colour and has gained di�erent 
colours over the decades, presently having a greenish blue colouration on the surface.
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_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

8.8 jhkpuj;jpd; nghypit kPl;nlLj;jy;

Nf.5. NkYs;s %d;W nray;fspy; vNjDk; ,ay;Gf;F khwhd fz;Lgpbg;Gfs; my;yJ cw;WNehf;fy;fis ePq;fs; 
ngw;wPu;fsh?

Nkhu;> cg;G> CWfha;fs;> Gspr;rl;dp> muprp,........

,e;jg; gl;baypy; NkYk; rpy czT nghUs;fis Nru;j;jpLq;fs;. 

Nf.6. fPOs;s ve;nje;j czT nghUs;fis jhkpug; ghj;jpuq;fspy; Nrkpj;Jitf;f  Vd;?KbahJ?

Nrkpf;fyhk; Nrkpf;fKbahJ cWjpahf nrhy;yKbatpy;iy

Nkhu;

Cwfha;

muprp

ml;ltiz 5

Nf.7. fle;j rpy Mz;Lfshf> jhkpug; ghj;jpuq;fis gad;gLj;JtJ Vd; ek;Kila tPLfspy; Fiwe;Js;sJ 
vd;W epidf;fpwPu;fs;? 

cyfj;jpYs;s gy tuyhw;W epidTr;rpd;dq;fspYk; fiyg;nghUs;fspYk; Nkyupkhdj;jpdhy; epwkhw;wk; 
epfo;e;Js;sJ. epA+ahu;f; efuj;jpYs;s (USA) tpLjiyr; rpiy (Statue of Liberty) jhkpu mupkhdj;jpw;fhd 
Gfo;ngw;w vLj;Jf;fhl;L. ,Uk;ghyhd ika mikg;ig nfhz;l ,e;jr; rpiyapd; Nkw;gug;G jhkpuj; 
jl;LfshyhdJ. 1886 Mk; Mz;L /‡gpuhz;]; ehL mnkupf;fhTf;F md;gspg;ghf toq;fpa ,J tpLjiyapd; 
rpd;dkhf ,Ue;JtUfpwJ. gy Mz;Lfhyj;Jf;F Kd;dNu mry; jhkpu epwj;ij ,r;rpiy ,oe;J rkPgj;jpa 
Mz;Lfspy; ntt;NtW epwq;fSld; Njhw;wkspj;Js;sJ. jw;NghJ> Nkw;gug;G gr;ir-ePy epwj;jpy; cs;sJ. 
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Exploring science and mathematics

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

References

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

• Rosenhein, L. D. (2001). �e 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: Pro�le Books Ltd. 

• Information about historical uses of copper taken from IACS Institutional Repository.

Image sources 
• Image 1: (Le�) pixabay.com/en/utensils-copper-utensils-cooking1457356/, (Right)- Chitra Joshi 

(HBCSE) (Creative Commons license).

• Image 2: (Le�) https://commons.wikimedia.org/wiki/File:Sultanganj-budda.jpg temple-copper-
plates, (Right) www.archaeology.org/news/591-130220-india-karnataka-temple-copper-plates 

• Image 3: Adapted from https://pixabay.com/photos/queen-of-liberty-statue-of-liberty-202218/ 
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fzpjk; kw;Wk; mwptpay; Njly;

glj;jpd; %yq;fs; (,izaj;jpypUe;J)
 

� glk; 1: ,lJ (tyJ)( ) pixabay.com/en/utensils-copper-utensils-cooking1457356/, - Chitra Joshi (HBCSE) (Creative 
Commons license).

� 

� 

glk; 2: (,lJ) (tyJ) https://commons.wikimedia.org/wiki/File:Sultanganj-budda.jpg temple-copper-plates,  
www.archaeology.org/news/591-130220-india-karnataka-temple-copper-plates 

glk; 3: (,lJ) Adapted from https://pixabay.com/photos/queen-of-liberty-statue-of-liberty-202218/ 

Nkw;Nfhs;fs;

� Rosenhein, L. D. (2001). �e 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: Pro�le Books Ltd. 

� Information about historical uses of copper taken from IACS Institutional Repository.

jhkpug; nghUs;fis Rj;jpfupg;gJ Fwpj;J NkYk; njupe;J nfhs;s> gpd;tUtdtw;iw thrpj;jhy; gaDs;sjhf 
,Uf;Fk;. ,it gy;NtW Rj;jpfupg;Gg; nghUs;fis itj;J jhkpu ehzaq;fis Rj;Jk; nra;fpd;wd.

,e;jr; rpiyapd; Njhw;wj;ij itj;J mJ jhkpuj;jhy; MdJ vd;gij Cfpg;gJ ngUk;ghYk; rhj;jpaNkapy;iy. 
tpLjiyr; rpiyapd; jw;Nghija Njhw;wk; kw;Wk; fiyQHfs; fw;gidahf kW cUthf;fk; nra;Js;s Ke;ija 
Njhw;wq;fis ,e;j ,izag;gf;fj;jpy; fhzyhk;:


