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Bringing back the shine to Copper
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Introduction

EN i) [(hF: 30

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.

eflEE FenssSHer alaTiFAuley STATD We WHESHWWDmT F 2 GeurmssLD.
aIIeITMHMI Breussefley, 2 Ceumasmigemearl! Lfls0sHhi&EH0 IHMID LIL6TLH S SIS0
HOHETVGHNS (PI6E5GEH ST (helbsHE 6rerml LUSHmUCUTD. ML
QIUIT.Y,.(LD. 5000 (N&H6L STHATEHL QSHTLHEG 2 Geurmd: Smellserfler LiwerLm()
QSMLBIRWG. aHLSTHIW, Feor, QFLCLTOW, SOWLHlHES STV, LDMMILD
@QBH U LievoremL L BrsIEHmIG6T L 2 6Tem GILBLOLITVTeT @)L misseflsy Sy
LweTUMSSIULLSTE sF&Ema. @bHumaley, LeGam Q& MeTemLOUlTeoT
SMATE SHeNEET, BToTLMISET, WMHMID U |SMHIGET 85600T(H LI EELILI(H6TET6oT.
@&, UuUemeLWw @bHwrmeller QFwWlliumer STy QSTLemey  HLOSHES
Qs flaleammal. smIGHKIWT HFTSEFHa6TET (IDSHIW LNTCHFLD) GQIUMIHETH T6TSHE6T,
FLHTOTEHERFL  (LTEMT) (500 PGV 700 GILIT.DY,. 6T60rml  &e0oS&LILL (HeTers))
SETOUINSESLILLL  STOISSTVMET QUL USST Hleoen, &Heum@GH]
SIFDFSH60T (1210 BIMMITeoT(h QUT.L) STOIS SLO\&6T  GLITETmen6
SGSOLUILES5E585  ThSSEHTLHSET.  @QBHU  ATFTHIGSTHOTTD 1967 6V
QBTLMAISLILLL amibaervgmer ST Bl mIeeTs S e eLeuld, @ BSHWImelledT &MsEsmey
SO QsTHLEmm QSTLBISWS. @bHumale LGam LUGHsertlaearer
ST seofln Lilgaumisefledmba @& Comeoorly ef(MN&SLILGS M.
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Image 1 - Household copper vessels
LULLD 1- & (B 2 LGuITSE STLolTL LIMTS&) T hISG6T

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.

QBTG ASTLTL, LNGITFTT @) 6meorLiL], QLTS G6UTSS!, LIMSEH T HISET,

&L (p\omeord GuUmeTmeumMleL @ et M ST LIWeTUMSSILMGS mS!. HLOLPEmL UL
i sserflev, &1L G561, Hevoreoot 7 C&FLAlEE MM FmULILL LweTUM &S SID

LITSS JBIG6T 6T60T LIGVEUTMTS STLAITLI QLIT[H6TE6T LILeTLI(H & SLILIH 8 60T meoT.
eTeoflsnILD, STTSTVIETET 62(H GMILILIL L G6MMLITL L] 60TV 2i&60T LIUI6TLIM(H)
BLOLNEM LWL eUTL&Il6L GHemBSIaUBHMS!. HTLOTSH60T LILLIGOTLITL 60
GODWFQFUIS @QbHFHE GemmUTL enL @LiLifley alleufl&ammg..

Image 2 - Statue of Buddha discovered in Sultanganj, Bihar (left), Copper plates of Kalachuri dynasty (right)

LILLD 2 - &6V T60THEh &, LIS TIfI6) Hevor(PIING SHSBLILIL L LSS T FlemreV (@)L ), Hmevmds i l/&He0& ]
QITFCULDFGH6M (kalachuri dynasty) CF[T16& HITLONTS &L (HFET (6U6VH)

Materials
QUIT[HETH 6T
Task 1: Small-sized tarnished or dull copper items (plates/strips), vinegar, baking soda, lemon juice,

common salt, tamarind (/im/j) juice, liquid detergent, detergent powder, coal or wood ash, curd, and sand
paper (zero grade).
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QFWe 1. F1m semellevieTer  BHIMWBISIIGLITET 3606VEl LOMIGEVTeT STAFLI
QUMBETSHET (HL_(N&6T/585M\86T), Leflaasmy @leflar), CuesRm GamLm (G&MQUID
MUGSITITLGEOTL. - Baking Soda), 6TeNAIEFELD &Fmmi, @ UL, LieflgFammi, Sreu 196 FQeevorL,
19GILJTG82600TL. S&IT6T, Blev&&Hl 2eveug! LDTEFSFMIDLIEY, SWIT, LDMHMILD LDETOTMSTET (zero
grade)

Task 2: Tarnished copper plates/strips, hand gloves, 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.

QFwey 20 M LHRESLCUTET STUTES SL(H&HT/SHHHISGET, MM MSEET,
LweTU(MSHIW LILSIESH), CGFMEemerd $H&HB)/6IL 1960, QFTLIL&HT MM Fom
& T600T1q.&6T/SI (D LIL| 88 J600TIQ.E6T  (spatula), &600T600N . @6UMNIEL  ELNETN  2{6V6VS
BIT60T& S&HHSHILILLI QUITHETHET: LIT6LE (talc), QUSSR GFTLIT, I{GIL[JEE600TL_ HIT6T,
LDGOOT6V (216V6V&I G&TELLDMEY), 2 6V 5 LD6OOT, ©_LIL|, FITLOLIGV.

Task 3: 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 (/ml/i) juice.

QFWEY 31 QFWE 260 LWeTLUMSSLIULL Heoorld S&HEFSHILILL  QUITIHETSET,
LweTUMSSLILLL  LeVGInsEs), GFnseamers &HoH(M)/6aIL g6y wmmid  LlereupLd
LIL I WIeOaIETeT 6T&Meugl @ Uevor(h eVevdl eeTml &EFHSGHILILL QLITIHETEET:
Lieflesssmig, etaudlgan smoy, sully, Yeflgammy.

Task 4: 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.

QFWI6L 4: GlevorLD LDMHMILD Frel FSHSHIILL QUIMTHETEET
R6UGUTHEUMSWI(BHSID  eLNOTM VeSS BITETE (QFWEY 2 MM 36V
LiweTU(RQ&HWeme), 69 1060 SmeTseT @ eullL] Mo Hev BImLD), LDEh&F6eT SLallll
ST VLSl  LDERFET ST, CFMHMTEH HH(H/EULIGED, QFTLIQSHET, LOMHMILD
&) 0157600719 &6/ (H)LIL| &S J600TLq. &61T.

Task 1. Recollecting what we know
QFW6L 1: HLO&G QS FlHSHeuDNM Hl6tr6oTeon 56V
Q1. What copper objects have you seen in your home and your surroundings?

G5.1. 2_MIGET SHMILILIMESH6V LDMHMILD 6L 196V 6T6oTQ6vTe0Tenr SHTLATLI QLITIHEITS:EM6T
LTS gl6Tef as6iT?

Q2. What are the colours of their surface?
G55.2. eummedr GLMUTLILNGIT BIMMISET 6T60TQl60TEOT60T?

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
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copper utensils using some common household materials, and learn the science behind this process.
@QBHWIT CUTETM QeULILLWMeT MM FIUUSLOMeT  SLLQGILILIBIEm6vemUIs
Q& mesorL BT &6rfley, STATL QUMTHETHET 6Terflsme BHIMmWWBISICLITU SILp&HMM
LOMBIGEVTET  CHTMMEHMS QMY (BSHEGLWD.  SHTHMISVETET  OM&FE&HEHWL  HIMLD
LOBISLICUITEUEN S B & HEL0D. GmuriiLesr BImLD LOMBISLIGLIMTS6Y,
aueooflarsafler QMmN WMMID  QUITHETTSTISSH 6  GILIBLD  @LOLILS6m6T
JOLUOSSILD. 5606y, LIeuCaum G5 mdleussefley srdly (nmmith LM 2 Geurssbigser)
GmHUTLIL BIMDLBISLICUMSEmM &EHEREFILIL QFUIaS SeUFIWLTHRMSE. @\HSHE
somev  Uiflalley, @&CUmeTm  LmIGeme/bimn wmSLCUmer Sl
LTSS IHIGemer  Qumgleumer oIl QUGUTHeTSHemeT  LweTUBISSH  &F&HSD
QFWeUCsHTH), @b UL (LeM &G LN eoTememer IMlellwemevuLd
HMHMIHC&HTATGGUTLD.

Take a small copper object or strip.

@@ F o TAITL QUTHENeTCWT H&L 6L CUWIT 6T(N &SI 5615 MeTEHMHIS6T.

Q3. What is the colour of its surface?

G55.3. 15607 GLMUITLILIET BIMGILDE0TEOT?

Rub the surface using sand paper (zero grade).

LOGDOT S TEMEITL (zero grade) LILIGOTLI(H &S GLmLITLIenU CHUISH (Hhg6T

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?

Cm:4. QUGUIME oseT  GCmUTLILIeT BIMOLDETET?  LDEDTTMHSTEN6T  606US S
G5 UILILISTV [BIMLD LOM MU 66T m? L06oor M MerfledT 6THEsL 1 LI6ooTL| @85 M & &5ITI600TLD?

Q5. Is any copper lost in this process?

G5.5. @65 aULlWpemmUWiley SIS GLESHICMITLON?

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.

QUGCUME, UaTUeTHGWL @Qbss STITL  QUMTmeneT SHWLILESHEHS  (sink)
BRCT CausHuilwey YUlaussH0 CauSLIQUMBETHET GFLl&HELILL (HeTer
QLSFHEG AMBRCVT USSR (Hms6T. @Teor(h eLneTm BTl s56HeHGL LT,
@6en& QFWIL 2 6V LWeTU(h S &eTT&6T.

Q 6. What substances have you seen being used for the cleaning of copper objects/utensils?
B5.6. HITLATLI GILMTHETEET/LITSF T HRIFGHEN6T S0 QUL 6T60TGl60T6dT60T GILIMIHETE6T
LweTU(hSSLILMB U6 BT LUMISE (HE S MIH6iT?
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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)?

Gm:7. SILLelemetT 160 Flev  QUITIHETSHET UL Lq S Ll (HeTemeor.  6Th&L]
LIfl @& 860760760 LI LD Q&ITLIBIGLD (LDEOT6OTTJ, 6THOGHHSLI QUIMH6ITEH6IT
BIoBAISILGCUTeT STLATL QUIMTIHETEEM6T &SI QEFUIWLD 6T60TmILD 6J60T 6T60T mILD
FoMIBIGET (LML QIUMIBHETHET LIGVeUMeNM FHenIe @G0/ 600TD &IS6T LIeveumemm
Q&MEoTIL(HEHG/CFTLIML  QFHTLAIG GUTETM @ (HSGLD/Blemmul  HlenTemUl
aflememall s & Lh/GeuBGmSILD SITIT6oTLD).

Table 1 Predicting the action of different substances on copper

I|L_Leuemeoor 1 STLolish&leor GLoey 666 @aumi GIUITIBETHET TMLI(B&HILD eletncoreoiLs
2615)5 %60

Will it clean? (Yes/No) Why do you think it will clean copper?
FHSHID QIFUIULLOMT? STOIGHMS S-H5LD QEFUIWLLD 6T60T M) 6760
(b, LD/@)6V6DI6V) Blem6oT SR M T &H6T?

Substance
QUITH6T

Vinegar

Lierflasmiq

Baking soda
CUEHHM
GamLm

Lemon juice

TN FFLD FTm)

Common salt
o UL

Tamarind juice

Lieflgamm

Liquid detergent

Slrel
QG TG\8g600TL_

Detergent powder
19O L_JE\&g600TL_
SreiT

Coal or wood ash
Blev& &Il
VAV
FITLOLIGV

Curd
suily
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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.

@LIGUITE), BLO(LNEML_LLI 655 MHIG6M6T FIfIWITEoTen6ULIT 6T60T M1 FIILIMTEEHEVTLD. eLOGOT M)
(LPS56V  [BITEOTE LOIMEDOTEUE6006MTE Q&ME0oTL.  (FHLD&HE6TTEH LITaU(hD GI&FUIEVS:Em6T
(QFUI6L 2 LOMMILD 3) QFUIUIGVITLD.

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

QFwev 2: WLEIGLGUTT STWIISHe Heorld &HFSHSHILIL
QUITHeTSH6rfledr el emeor

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

BG5.1. @ Tevor(h-eLNedTMI BITL_SEHSGL! LNeoteor, BhIGeT QFWe 160 &FHHID GFUIS
STl Qumerfledr GLMUTLILI 6T&HMaUG! LDMTMMEHENS F56160115HHTEH6ITT?

rSafety Measures!
| Lmsismiy L6y &g aeT!

I DO'S

I Q&uIwGaesrg Wene

I v Use hand gloves to cover hands when performing the task.

: v QFWemey QEWIWLCUMS enSWemmEGemeT  LWeTUBISSH  60&HEH606T
: LMSISTLIUITUL 606US5 SI60 8 METEHMRIGHET.

| v Use the cleaning substances carefully and in the amount mentioned in the instruction.

: v aPO&TL (56060 QEMTHGHELILL L eTalleld LUMSISTUIUTSD &6 81| L
I QUITHETEHENET LILI6TLI(H & SIMIGH6T.

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

I v CHULILSMEG LIV SHVEREHMET (26V6Vg ASICLTETN CHUISGD Smal)
: LOL_(HGLD LIWI6TLI(H &S SIS ET.

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

| v QFWeseT QFUIsS Leteor, SeoorlqlILimg: G&FmLUL WMHMILD  &600T600 60T
: 0EUSH ! 60)FGH60)6T [HEOTMTHH &H(LD6YMIGH6T.

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

v 6bg  LomerelomemeuGoHsmeus  @&HET  BanssT  (SflSsme)
| 2 L 6TIqUIMS S5600T600160T 606U S & (L6 BIGHET.

| DONTs

: QFULIWEFa L MTHemal

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

: x@g?rre'u, gjaﬂsﬂa_sm 3|6VEVS @Lpemgtuﬁ]gér Gy &HSEHSFILLL  QUITIHETSHET
I SHSTN0 @BLLINS 2 IS GG I HBIF6T

: xDo not touch any part of your eyes, lips, mouth or nose, when using the cleaning agents.

I x&SHGHLILL QUTHETSHm6T LIWaTUMHSSIDCUTSI, ©_MHIS6T He00T86iT, 2 5 (H 856iT
: 3|6VEVE ELNEERI60T 6THG LT LIGH MWD QST THISH6IT
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Procedure

el penm

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.

CHIBHASMHSHLLL L &FEHSHILILL QUTmHeneT (h Fm CHaHET60orq W6y (teaspoon)
eLNETMIEL &R LUMEG @MSSTL 05 SJTD) fh&SI6H608&Te(h), SHL(h/&8L 1960
GLoaeTem Fm LGHWlev Commissear. Lerer), @b LivglesHend LuearUbhSS)
ILIQLITHem6T CHULISH (D BIGET.

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.

SOILY: M FuWSH, Cr &HHEH&FILLL QummemneT WLLEGHEGL STy
GmUlILNeT S&mennulmeor/WmISLIGCLTeT S (h&serfler Gey CHulIss Geuesor(hlD.
TbS  LOMOHOULD  GeVenEUITDM, QBESS SL(B/SHLGQI6TET  (PHENS
FESHSHILILL QUTHem6T e, GUILILIT/Sleoflemd G&smeoor(h) SlemL_ &S F\M56rme
SOOI meUSHE  Hwallul  Lleterd  AhHS GIFMHMETHEG eSS CU
LWeTU(HMSEH6VTLD. DTMMLD @ HHESH6&H60TMTeV, Cau@MT(H SL(h/HH( 6V6VS CH
&L (/S8 19607 LWeTUBSSTS L&H e ENQ:¥: CHMBHEMETEG L
LILedTLI(H & 86VITLD. 62(1H GFMEHEMETenUIE QUG LN60T6oTTT, LIGVEI608T6emUL 860016001 {16V
EPLDGWMN e BIgGeT. Leteory, emd 2. euiSHall(h  LiwerUh &S ey
FSHSHILILL QIUIM(BETSHET Q60T GMITGLIT6OT M) FHVHSIONLITLO6
LM & SIS &HTETEMEVITL.

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

S Leuemeoor 2 STdlgs5Gleor GComuriiile) Glevorin F&HGIBHLILLT GUITIBETSHEmET
LILIGOTLI(D GBI 60T eLO6VLD G6tdl_&& (LPLQ.6)FH6IT

Solid cleaning agent Observations (Cleaned/Not cleaned/Scratches formed/Other)
FlevorLD 9 MMIGHTHHVEHET (FHHINOFUISS/EHHLD
FS5H &AL QEFWLIWaNEVEMEV/BMEVEET 2_(HEUTE6T/GEUGMIT(H S5TI600TLD)
QUITIHAET

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

G52, THQBHEH S FHevorld F&5FH&HFLILLT QUIMTHETEH6T GL6VIflLnmeTsemnss Hes S eor?
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Q 3. Did you observe any scratches on the tarnished surface for any of the cleaning agents? What do the
scratches tell you about the nature of the cleaning agent?

G::.3. 6ThSHEF HEFSGHILLL QUITHemeT LWeTURSSIDCUTSHTOIS, LOmIGILIGLITeoT
GOHUTLIL BmevseT all(pbhsemnss/2 (HeUTeUend &HeUeflGHIHETT? @85S MmeVss6T
FS5HEHILIL SeoTemLlnemul LiMHN)| 6T6dTe0r 2_600T I8 SIFN MG ?

Q 4. Is rubbing of a solid substance on a copper surface a physical or a chemical action?
G4, AT GMUILILIEL Hevorld GQUTHemeT CHUILILIgG @uMLIwe) ellemeorum
GouH IV eflemeoTLIT?

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

QFWe6 3: LRKIGUTer STUFSHer Gev Hreu &EHHSHILILL
QUITHeTSH6rfledr aflemeor

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 (/mli) juice.

REUGAIMH GUWelD QFWe 260 UWaTUGHSHU  Heoorld  QLIMTIHETEEm6T
T(h5HHSHTTH), Fm  Seflsar SHeoenty CoFisSdE UMMl LHFSHem6T
2 (HEUME:EEVITLD. @)L 60T, @B LIL1qWedaeTeT @ Tevor(h enedTml &8 &L L
QUMBETHEMET  6T(NSSIGQHTATEBMRIGET:  Llafleasmy, eaedlgsn  smm,  sullmb,
Lierflgam my.

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.
FIMSermey SHevoreoory LMMILD LisvCaum Hged &&HSHILILL GQIUMIHETEH6m6T 6UL 19606V
VeVl BFMEHMenTsS & (H&6rfley a@g’;gés@asrre’rr@rmasm LOMBIS L IGLIT6oT 5rru51|ju
QUIMBEM6T  &HSHSFILILL  QUT@pefleeT (WWp&HEF GFuIg), @mm@ eLN6OT M)
BILOIL_ 615 6H 5 o MMIGHITE GBI Gmuriiley 6T LOITMHMLOLD
Q& FflwallevemneuaweTmmey, AHSSTIIT GuMUTLlenU LIEIev&ERemULS G &meoor(h
QIDETEMOWLTE:  CHUISTHHIMSGET (RUGAUTIH (Wemm LweTUmSH U LieTer(HLd
LIGUSI608F6nUL &600T6001 ((HEEHET (LNETH) 85(LD6YMRIGEM). [(BaIG6T 2 MmICHITH S UI6UDHEmM
(B LTMMLD/EIML] CeueflGLMICIS/eTEMaIG aUTEFameT) HC QsMH&&HLILIL (heTer
L Lauemeoorwilev Gml&S () hIgs6T.

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.

SOl sTAIL QUTmET QUIfISTS @ MBS, AFHL U H FMLIGH e
BFME6Te: L LWeTLI(HES6VMLD. @)bs Blemeuuiley, 0.2 .60 &jeveval 5 Q& TL(H&6T
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FSHE&ALYL QummeneT STIT CmuUIliiley CHUISSE GFMEHemeT GIEFUILIGVTLD.
6THS MMM  Q&5FluelLEmEVQUIGTMITEY, &60oT6o0l6eMIeH  G&Meor(h  Spaill
LNedteory 21Cs STATL QUMmeneT AH&SH FSHSFILLL QUTHemET CFmEHemeot
QEFWWeLD LWweoTLI(h & &H6VITLD. 3)6VEMELEILIEOTMITEL, 918 QIUM(mertleor
LIWeTUMSSLILLTS LGS {60608 GauGmITIH QLITIHEMET LILLIGTLI(HN&&H6VTLD.

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

Il Leuemenor 3 ST CMHUTLILI S&H&SEHSHFILILIL QLITIHETEEMET (8560016001 (HL_6IT)
L6t (H & HUIS60T eLN6VLD HeDL_55 (LNLY.6) 6T

Cleaning agent Observations

FSHSHILILL 2 MMICHTESHGHET

Qurr@eﬁ Dipping the surface in the liquid/solid- | Rubbing the surface with liquid/paste
water paste and toothbrush
&\ [J611/5) 600T LD -5 6506001 [ GLMUILIEnL LIVEI6ES

GHNLPFFILELMHLITLIEOL
ELOLDSHF QFUISHEV

Q\&MeooT(h), HIEULD/(GHENLDEFE 606V
LiweTL(h &5 Co IS SH60

Water
G5600T6001 [

Q 1. From your observations, which of the cleaning agents cleaned your plates/wire strips?
BG5.1. PRIGET 2 MHMIGHTEHERLSH, 6THOSHSHEF FHHSHILILLI QUITIHETHET _HIG6T
S &6T/81DLG S1600T(HNFHEM6T S50 QFUISE0T?

Q 2. To clean the copper surfaces, was it necessary to rub the surface in all cases?
G52 SMATL QUITIHETHEMET S&HHID QEFUIW, 6T6V6VIT FLoUulmIgeflewd GmUTLIemL
G518 C6U6toT QUG SeUSFILILDTUL @) (HHSST?

Q 3. Which of these cases of cleaning the copper surface involved a chemical change?
G5.3. TV 6THOHHSHE FLOUIMGNQev6veVTD STAITL GQUITHEMET &H&HEHI0D Q&S
(hH Caud) allemeTWING: @ HHSHSI?
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Task 4: The acidity/basicity of the cleaning agents
QEFW6L 4: &HHHSIILILL QUTHETS 66T Lil6v/& TS S 60TemnLn

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.

FS5H S QuUTHerfledr 6L 6VEVEI BITIEGE0TEMLN LOMBISGIU STLATHENS FEH 51D
QFWIWLD QFWemeV LIMHEGSLOT 6160l @M@ LIMI&86TD. @ensLl Lflbassmerer,
FEHEALIYL  QuUTheTsafledr  Seotemenwt BID  Q&5HbhEQ & meTerGauesor(hLD.
GmuUrleml CaUILILIGMETT CHemaUUeueVT @& 6elalTm FEHEHEHHHS
6TeoTLIem& BTN LB SI0 & mememGeustor(hd. LNedTeory, jeualmn) &H&HSIN Q&FUWIULNS
QUMBETHEBLET  @eaumenm UL Galeor(hd. BIMBISTL G &Hefler 2 gaflu|Leor
@605 BITLD FH600T(H LI EEEVITLD.

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.

Fleoorld &HHHSHFILILL QUTHETHMET QUTMISS alenTuiley, GFMEamens &0
36Vl GUL 1960160 FlMI CHEHHTEOOTI) {606V VSN SI6eoorlg UiV eLnedTmIey 6(H
LIBIG (FM&STLO 0.5 KTTLD) &EBSHLILL QUITHenET 6T(Hh & SI86\&Hmeoor(h), 18 60IL_60T
2 101.60 sevoretotens CFISH(HMIGET. Hal &FHHSHILILL QUTHETEHM6T QUITMISHS
alemIWley, CFMEHEMETES SHEHL LIV (3]6VeVG QUL 19606D) 5-6 QFTL(N&E6T HIeusdems
6T(D & SIHC S MeTEBMmIGET. [Hev LDMMILD FlauliL] BIM 6511060 HTeTsem6T e6dTmleor Lil6oT
R6OTOMEH Hgal &HHEFSFILILL QUTMHEHSGEGT (&S 6T(hmG6T. 2 MmICHTESH 60
I Lealemeoorwilley 60l nely  HmeTsetledt BmLmTHmEmE GMISHHIHISGET. FHTe
BIDBIGTL Q56T  @)(HHSHTRRIETMT, CFMHMNETH HoHL I eveTaT  SHHFHSHHLILIG
FHIEFFl6V aTEHMaIg @@h BIMRSTL QW @ Teor(h QFML(h&6eT CFI&HSH (hHISET.
2 HMICHTEHSH L Lalemeoorwiley BImmIsSTL QU6 BIMmWTHMESens GmIS S (HHIGeT.
Note: Wash your hands thoroughly with water before and after using each indicator

SMILIL: @6UQ6UT(H BIMMBISTLIemW LIWeTUMHSSID (LN6TeT(HLD LIl6oTeor(hLd ©_MmigseT
NEH 60T 556001600160 T8 GG 60T (h) [HEOTMIMTE &5(LDEYMHISEIT.

Table 4. Acidic/basic nature of cleaning agents
L LGUEMETT 4. F-5HSFILILL QUITIHeTs6r6r 2iLilev/&mIE 8 60TemLn
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Turmeric ) .
Jother Conclusion: Nature of cleaning
. . . PaPer agent (acidic/ basic/ neutral)
Cleaning agent Red litmus Blue litmus indicator ' 5 .@BSDC]I.J Ol
ssBefo (Paly Bpfe  dpjoess Qo T TG
QUIMTBET 6OIL_LD6M 6OIL_LD6M sLaluwl 9 :
smer | LIeSTI/BGBlmaS
BIMBISTL LY Se0renLn)
Lemon juice
TN FFLD
o)l

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?

BG5.1. QFWEVSET 2, 3 LDMMID 46V BHIGET 2 MHMICHTHERULGUMMIGT 31q LiLlemnL_ulev,
LomISILGUMeT SMATL UMsS TD/sWL sietor(hssefler 65 sHULN6, & &Lyl
QuUMperledr oiLblev/smI/BHIBIENVS S60TeMNGE LIBIE 2 6TeNgl 6TeoTMl 2 MHBISETT6V

Q& MELEV(LOLY ULLOIT?
Yes No
YA ©)6VEmI6L

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

G2, IMETEHS  QFWLSGmETUD  BHEIGET QFULSSHT g LiLenLuev,
QUMBeTHETT &HEPSGHALILSF QFUWMDMMUIS GMISHS 2 MIGETT6Y  6T60T60r
Q&MEL6L (LOLQULD?

Q 3. Based on the above tests, can you say whether the nature of the tarnish in the copper utensil s
acidic/basic/neutral? Give reasons for your answer.

Q5.3 MUITL LTSS TSE eveTer Geuiflinmetd HLlev/&ETT/BH BNV HeTenLng6rlev
6THS UGN FTIHSSH? @SeUenT QFUIES LFICFTHemersartleor 2iqLliliemLuiley
O _MBIGETITEV S ML U|LOIT? 2_MISET LIS 6VIEET60T SITJ600ThIFHEM6T Fo MIMISEIT.

Q 4. What kind of waste is produced in cleaning copper by the agents you used? Is any of this harmful to
nature?
Gm:4.  BRIGET LUWTLUGSHW  QUMTHETHMETS Q&Moo STOlI&Smnsa

CC-BY-SA 4.0 license, HBCSE 11



Vigyan Pratibha Learning Unit Bringing back the shine to Copper

F5REHEGICUMS  6TeTQeoTeTeT  eUemnsWImeT  &Lle k6T GleueflGummUILIL L eor?
@eumMI6L 6TgIaLD @UIMeNEEE HHIEG allemeTalllILIeneuUuT?

Q 5. Did you have any unusual findings or observations in the above three tasks?
Gs:.5. GeveTer  eeTml QFWELSEETL CHEID @UIVLEE  LDMMITeoT
&H60oT(HLINLY LIL|S6T 2{6V6V&l 2 MMIGHITE: 86085 6M6IT [HiIS6T GILIMNITEHETT?

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

GZ:6. BUDETET 6HOFHSE 2 6016 GUMBETSHmeT STl  UTSS IHIsserfley
GG ZIe6UEH S (LI UIMSI? 6J60T?

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

GOy, 2_LIL|, 26T mISTUISET, Ljefl&sL eof], oflF...

Add a few more food items to this list.

@bHSLI LIL 19 U656y GLoaID &lev 2 6oote) QIUIMHETHEM6T GFIEHH (HHIGHET.

Not
Can be stored Cannot be stored 9_0 s‘éeu_”_ras
CaLll&&6VITLD CFLAGH P WIS il .
QFMLEVLPLY WIETVemey
Buttermilk
Gy
Pickles
o6m MISTU
Rice grains
2 f1&

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

G5.7. BB Flov 60T (h&6TME, STOITL LTSS JHIGen6T LILGTLH S SI60US! 6760t
BLOem LW 6i(h G660 GHenmbSI6TenS! 6T60T M [Hl60eoTE: SN TEH6T?

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.

CC-BY-SA 4.0 license, HBCSE 12




Vigyan Pratibha Learning Unit Bringing back the shine to Copper

2 VGEHHHEVETET LIV 6UTEVTMHMI BlemeuTe)FF eoTeormiIg6rlenin &HemeulIGILIMBeTSH6laD
GLoevflILDmeTEH6e0TTeL BIMLDMMMLD [BISLDHSEIETENS. BIWLUIMTES SIS EW6TET (USA)
AOBmevs HFlemey (Statue of Liberty) STAT  flDTOTEHMEHTEOT  LISHLLGLIMHM
TOSSIGETL(H. @IBLOUMEVTET 60Ul Ijemlnllemnll Q&TeoTL. @bSHE Flemevuiledt
Guourlly &TUIS &L(H&E6TTVMergl. 1886 D eooT(R  SLIgmeoterv BT
Iefl&EmsE  seruallliumg  apmPw @& lbhsameoulledr FeorerLnns
QGHSUGHRDS. L UETHSHTVHEES T oiFe ST BIDSms
@QFFemev @QUha FULSHW  eoor(hsefley  QeuslGeum  BIMMISEHL6OT
GsmmmLneflg gleTens!. &HEUMS!, GLMmUTLIL| LIFen&-Hev BIM&EH6L 2 _6Ters.

It is almost impossible to guess that this statue might be made of copper from its appearance/look.

@ FF LUt CHTMHMHENS MEUSFH NG STNTHHTEV 60T 6T60TLIENS 2eTTHIL LIS
QIUBLLLIMeYILD FTEHSHWLGCLUNsvemev.

STATUE OF LERERTY
=

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)
LILLD 3 - &i(B&6006VE &Fle0r6V) 2/ 60T CLOGVIBlensVILIIENIBIBSI 2j6mL_1& LOTMIMLD (1886 6L @) 6T61I6MT.LLY
SHITL GGG 5% E LD 6T60TLIENG 62(I5 HEMICVEBT LOGT 2_(B6UTSHSLD GCIFUISIGTETITL, @)L ), 2(&60T
LD Ble6V (1B, (& 60T FLOLIGGNL LIL_LD (6)6VS5])

References

GLOM @S TETES 6T

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.

sTHIL  QUTmETESBmET &H&HESSFLLG GSMSs Cuauld sHhg  G&merer,

LNetTeupeuemaumenm  UMTHRSHHTL  LIUISIETNSTEH Q) (hSHEGLD. @emel  LevGelm!

F5HSHLILL QUITIHETHEMET 606U S SITLAIT [HITE00TUIRISEM6T &6 SN Gl&F U6t M6oT.

* Rosenhein, L. D. (2001). The household chemistry of cleaning pennies. Journal of Chemical Education,
Volume 78, No. 4, p. 513.

« 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. Profile Books Ltd.
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* Information about historical uses of copper taken from IACS Institutional Repository.

Image sources

ul_g,@m ELOGVIBIG 6T (@) 6076007 UL G569 (HIHS!)
LLLD 1: (@L_&l)- pixabay.com/en/utensils-copper-utensils-cooking1457356/, (6U6u&l)- Chitra Joshi (HBCSE)

(Creative Commons license).

s ULLD 2 (@ L&) https://commons.wikimedia.org/wiki/File:Sultanganj-budda.jpg temple-copper-plates, (u6vg))
www.archaeology.org/news/591-130220-india-karnataka-temple-copper-plates

s LILLD 3: (@ L &I izmodo.com/what-the-statue-of-liberty-looked-like-in-1886-5800568 ); (I5(h) LDMMILD 6U6VS)
www.iflscience.com/chemistry/the-true-color-of-the-statue-of-liberty-and-it-isnt-bluegreen/

CC-BY-SA 4.0 license, HBCSE 14


https://pixabay.com/en/utensils-copper-utensils-cooking1457356/
https://www.iflscience.com/chemistry/the-true-color-of-the-statue-of-liberty-and-it-isnt-bluegreen/
https://gizmodo.com/what-the-statue-of-liberty-looked-like-in-1886-5800568
https://gizmodo.com/what-the-statue-of-liberty-looked-like-in-1886-5800568
https://www.archaeology.org/news/591-130220-india-karnataka-temple-copper-plates
http://www.archaeology.org/news/591-130220-india-karnataka-
http://www.archaeology.org/news/591-130220-india-karnataka-
http://www.archaeology.org/news/591-130220-india-karnataka-
https://www.archaeology.org/news/591-130220-india-karnataka-temple-copper-plates
https://commons.wikimedia.org/wiki/File:Sultanganj-budda.jpg
https://pixabay.com/en/utensils-copper-utensils-cooking1457356/
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