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Bringing back the shine to Copper
STlpsSH er Qumedenel L QL (H& 56V
Overview

F(HSHSHLD

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.

@psll Ufla, 2 Cums GULMUILILIGEMET &FEHESD QFUIS 616N  @LO6M6V
LWeTURSESH  QUMHeTS6fledr  LeoTL&HemeT  SHMIGCSTETET 2 &HaHmal.
LTSS JBIGET, [BITe0oTUBIG6T, FlemneuseT, SLlgGeT CuUmeTmeummMlsy QLIMSIeUTS
LweTUMSSILUMGWL 2 Geumsslomer TGS (Q&FLD6L)  LOMEoTeUTSHEhE G5
QB MHEGLD. @Ueor(h CNeTD BTL&EBHSG STHI WO FILUUSHDEG
@&CuUmeTm QuUMeTEHefler CLMUILILIGET QeueflliL®SSILGWLELTS, 3j6me6l
LUl S@LUL, LUFemgd GUmeTm BmmisersE mmliel(hld 260608 LOMIG6VMTS
AHBID. @bs aflemerenel “BIMD OHBISLIGLITE6V/GLO6VHILOMETIN” (tarnish) 6T60TM
QFMeLEMEL LILIGTLI(NES efleufleSRCMITLD. Q16U mIQLO6DT 860016001 16V &(LD6) eSS TEeVIT
SleooflWmey &lemLLILSTGIIT @H& HIMLDLOMBIGHIUISSHETEN (60608 GLOVIfILMeTLD
GuTIILTE, 96evg Qumellemar WLOLBMSGS  (PIWTS  6TeTLIeNS
Q& HHSIC&TATCAMD. 9,8, WRIGILCUMES MeUGHEGID CQIUMBETSHET GLMUTLILI6
FLHGSD STRLICUTETMD QUIMTIHETHET @)6vemey, GOSN jemel GLMUTLIL|L 60T
QeNemMUITES @I hHH((HHEGLD  aTLmMSS  SGSOIGEHDmS. @S CLTeTm
GLOUTLIL&EMET &HHESDQFUW, GUILILLL &EHSFLLL QUMTIHETHET HLOGHGS
CHemallIL(GIME. QUMEITS LUMTEHIHMNS &HEFHHeHs LwarUhSSLILGID
LisuGauml QuUmpeTHeflesr llev/sMrs SHeotemnenul @bl Lifle) SLrmiSma.
STOISSI6HGE 2 5bH5 &HEBEGHLILL QUTIHTEHMET SeMLMETIAL QFWUSMmS!.
Gald, &HHH&FILLIL  FohsUUl (Beter  @QumLilwey wommid  CeuHuilulev
QFWIWemm&s6rfledT Likliemss Ll SIQ8MeTeT 256 Hma.

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 sand paper 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.

@Qbss HHMe Lflalley, Brerg LFlGEHMTEHemeT GIEFWIEVE6T 2 6Temeor. GIFWIE) 16V,
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LOMEOOTEUTS6T LIMISSI6TeT 6Vevdl LweTUmSHulerer STllgll QUMHETSHem6rT
BlemeoTadn (WWOHF QFWeuryseT. Lleteory, @ STOTL  QUITHem6T
6T(H S5 HHGSMeooT(h G60T BIMLDLOBISGILIGUITET (h&emE LDEDOTMHSTENET (sand paper)
LWeTLU(BSS CHUISH ASHDHMIGITISE6T. @560 eLpeulD, S&SLInmeT STLilgsEHeor
BIN&HME  UTSHET  SHMeooTUMISHET.  Weoor(hld  HIMWWAISILIGUTEUSM TS,
STHMTLEMEULILITTEHET. @bBSL LGH (WEHWSISIaID aUTlUbBEHS.  QeoTermimey,
@) S60TELNEVID S-S SL0M6T SIS SISHEGID BIMWDWBISLIGLITeT CLMUIFLILIE @ LT
GeumILImL_6mL U T&H6T QS SIC\ & METET(LOLY. ULD. @) SHEB)L_60T,
BIOLLARISILCUTS 6rerlg STIT CmUTLILGefley Bleslh @ ulmemdsumet
LLTOHMD  eeormid  GuouUlililey Uqguld  STHLCUMETM  euerlnesorL_ev
LOM&QLIMTHETE6T )6L6MEVQUIGT MILD Q&IflH &IOS METeUTIE56T.

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.
QFWEL 260 Hlevorld Blemevwilaviemer QeueuGaum S&HHHSHILILL  QLUITIHETEEm6T
LwetU(M&S sy Cumuplienu CasWssUINeTL ghuU(ID  LDTMHMHISEN6T
2 MHMIGHTEHGEAMD. GIFUIEL 36V, SevoreoolJl6oT 2 SNl 6T QeueuGeum evorn
LMoL Hgel BlemevwllaweTeT &S SHILILL QUTHeTEHemeT LUWwWeTUhSS STy
GLPUTLemU &&S5D &g Lerery GumUTLILiey MUl (R6TeT mmmkisenerT
2 MHMIGHTEEGEEUMLD. GIFUIGV 46V 6VIL_LD6N STeT&H6T (EleUliL] LMD [Hev BIMMmIGET)
3J6V6VGI LDEHEFET SL AN SITET (S{6V6VEI LDEHEF6T ST LWeTLBHSSF) &S sIf1LILL
QIUMBETSHET60T HL6V/&HMTTS SHETEmLNEMWI LOMTE0T U6 &, T MUIeIMIE6T. STl
QUMmETSHETIL FHHSHILILL QUITIHTHT gMUBSSID alemesH @G0, 3eummledr
ILA6V/EH TS HETeMLNEGLD QHTLTL] 2 6vor(h).

Minimum time: Four sessions of 40 minutes each

GBS LILEF GBHITLD: 40 BILAL_HIGH6meTd: Q8 MeToTL [BIT6TE S{LOI6Y &6
Type of Learning Unit: Classroom and laboratory based

&HHmev Liflefleir euemss: eugLiLienm wmmih Sy liielssh FTHESS!
Unit-specific objectives

Lifley FTIHS S6V5HE&SH6T

For students of Class 8, cleaning of metal surfaces can be a good context to understand the following

chemistry-relevant aspects:

80 eI@GLIL LomeooTeuiseT  Lletau@pld  GeuSHwilwiey &FMibs SIDFHIS6T

L h&IQ&TeToUSMETrT  FIMbHES  @Goevnd:s 2. CGeums GMmUTLIL|ISEM6TE

55T HH60 @) (HSHGD:

*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)

-Gumurliyseflerr &&P&HLIL aublWemmenl QTmiIg6), MHMID &&HHEFILIL]
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allemeor  eTLIGUTE  CauPuilwey  FMiHSS  (QUITIHTSEN6T  LMMHMEHENS
o GTeTLS&EHWG), 6TlIGUME @QWMLIWE Fribhss (C85UIS60/CHUILDTETE M6V
allemeTaldl, 2 Jmuile @ UG EG6US]) 6TeTLIens LflHSIQ 8 MeTEngev.

* To differentiate between the cleaning action of substances that are acidic and basic in nature

c9iblev MmN &HMJEH SHTenls  G&MooTL  &ERHSFILILL  QuTheTsserfler
allemeotemul CoumILIMGSHILI LIMTES560.

*To identify the acid/base nature of cleaning substances used in our households and the relevance of
this with respect to copper surfaces

‘BlwenLw  aihsefley LweTLU®MSSID  &HHEFSFLLL QuTmeTsserfleor
I6V/BMIS HTENLNEMU SeMLIMTOTD QFUISH. STOlT CLMUTLIL&SEHSGLD
@) 5 560T6MLNG G LD 2 66T Q&ML FemL L& G 85 MeTErh&56v.

* To decide what kind of food can be stored in containers made of copper

ST UTSESTHIGl)  61hE  eUeMSUITET 2 6ore]d6eT  CaFL&HSLILIL6VITLD
6T6OTLIENG (LNLY6) QI FUISH6V.

Links to curriculum

LUMLSSIL L SHSIL 60T 2_6TeT QML [TL|&6T

Relates to Chapters on “Metals and Non-metals” and “Friction” in Class 8 NCERT text book. The unit also
connects to concepts of “Acids, Bases, and Salts” and “Physical and Chemical Changes” in Class 7 NCERT
textbooks. Tarnishing of material surfaces is also related to atmospheric gases and the chapter on Air
Pollution.

81D QUGLIL] NCERT LUML_LLSSHHEHH 60 2 6T6T “Metals and Non-metals” [OMMILD “Friction”
6T6OTD S56MEVLILISHEBL6T QST TLI6TENS!. 7 1D 6UEGLIL] NCERT LML LIS 555560 2_6/T6rT
“Acids, Bases, and Salts” LOMMILD “Physical and Chemical Changes” 6T60TD &H(HHSHIHEBHLERILD
@psll Uflnall QsTLIUUUMGSSEVMD. STHM Mg WwmmID  elerflnetor_ev
QUTUWSHSHET GMGHH HeneVLILITHEBLET GILIMIHeTSH6 6T GLMUILIL] BIMLDLOMKIES60
QSMTLJL6ML WIS

Introduction

SN W&

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.

neoflsE  FepssHer alemidAWlsy ST W WwsSHWwmer @f 2 GeumssL.
VMM Breu&serfley, 2 GeumsmgemeTl! LNflEQ&5H 6560 LommD LiuledTL(H & SI60

HOHHETVGHNS (PI6E5G&HEH G&HTE(helbsHE 6rerml LI SHmUICUTD. M ST
QUIT.SL.(LD. 5000 (LPHV STAITEHV QGTLMBIG 2 Geurmd Smadlsertler Liulerum()
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QEHTLAGWG. eTRUSHW, Feor, QUEFUCLMTWIW, HOWwflEs QFHTLGN, WHMID
@BH U LieoTemL L [B&HIHBIGETIL 2 6Tem GILIHLOLIMeVTeT @)L misserfley SmilFLd
LWeTURSSIUL LTS sFRmg. @bHwmeiley, LGaM Q& MeoTemLOU 60T
STOlgs SmHeG6T, HITeooTBIS6T, MHMID SUSBIGET FHeooT(HLILG 88 LILIH6T6TeT.
@&, UuUemeLWw @bpHwmeller @FWlliumer STl QSMPleney  BLOSE
QaFlalsR gl SRICHFIWT SHITnSSHa6TeT (DSH W LITCsHELD) GLIMIHETS I6Ts6T,
FVSMETHEHTV (LISMT) (500 (LP&6V 700 QUIT.SL. 6Tedrml  &5600(1858LILIL (heTerg))
SETOUISESLIULL sTUISSTMOT QUL USST  Hene,  SHeum@sH]
ITFAUDFSH6T (1210 BIOMTeoor( QuUT.Q) SIS SLOH&E6T  GUITeTmene6l
SOUIINLE555 ahSIGEHETLHSHET. QBFW  ATFTHRISSHETT 1967 6V
QBTLMAIGLILL L amlbaervgmer sl Bl mieleTsFHer eLeuld, @ BTl &MEsmev
sTUr Qsmdlevgienm QSTLREGWS. @bHwmailey LevCeum UGS &erflsyerer
sy seofln Ligeukiserfledmbs @& Csmevorlq. sT(h&H&LILMGI DS

Image 1 - Household copper vessels
ULLD 1- &) 2 @IS &midlTL) Lim&S) T seT

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, LAGTFTT @) 6metorL L], QLTS @GH6UTESS!, LIMSHTHRIGET,
SL_(p\Lomeord GumedTmeumMlev @ et ST LIweTUMSSILGSH MS!. HLOLNEML UL
ai(hserflev, &LDLNS6T, Sevoreoor ) CaFLAl&HE LMHMILD FTLILIL L LweTUR & SID

LTSS JTBIG6T 6T60T LIGVEUMMITE STLAITLI QLITIH6TE6T LI LI &S LILIHN S 60T MEoT.
6T60r1 60D, STLNTESH eVI6TeT 62(H GHMILILIL L G6mMLITL_LJ60TIT6V {85607 LIUIedTLIM(h)
B aumLpelley GenmbSiel(HHMS!. STLATE S 60T LILIGOTLITL 6L
GODWFQFUIS @QHS5 GemmUTL el @LiLfley aleuflammgl.
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Image 2 - Statue of Buddha discovered in Sultanganj, Bihar (left), Copper plates of Kalachuri dynasty (right)

LILLD 2 - &6U&T60T&6h &, LIS TIfI6) Hevor(P)IING SHSBLILIL L LSS T FlemreV (@)L ), HTevmdsil/&He0&s ]
QITFCULDFES6ME (kalachuri dynasty) CFIT15& HTLONTS &L (H&ET (6U6V)

Materials

QUITIHETSH6T

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).

QFWeEL 11 FIm SemellevieTer BHIMMBISGIIGLITET 3606V LOMBIGHEVTET STLAITL
QUMBETSHET (HL_(HN&6T/HEHMH\86T), Leflaasmy @leflasr), CuesRm GamLm (GFMQUILD
MUSMTITLIGETL. - Baking Soda), 6TeILAGF&FLD Fmmy, o LiL, LieflFamm, el 19GIL[TGIe2600TL,
19 GIL_TG600TL_ ST, BHlev&s&Hl Qevevg! LDTEFSFMIDLIEY, SWIT, LDMMILD 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.

QFwev 2: MM LRGLGUTET &TITES &L (H&6T/SHH\G&ET, M&HULEDMEET,
LWeTUMSHIW LILGIvEE), CFMEemers Ho(M)/aIL 1960, QFTLIL&HT WHmID Fo
60T G6T/SHI(HLIL| &S T600TIA.GH6T  (spatula), S5600T600IT. @EUMMIEL CLOETM V6V
BITeT& S&HHSHILILIL QUIMTIHETSHET: LTV (talc), GLISTMI GFITLIT, QG [TGIE3600TL SIT6T,
LOGOOT6L (2]6V6V&I G&HITELLDMTEY), 2_6V[JHG LG0T, 2_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 (/mli) juice.

QFWEL 3: QFW6e 260 LWeTUMSSLILULL Heoorld &S SFILLL  QIUMIHETSHET,
LweTUMSSLILLL  LUSInss), GFmsemers SHH()/6IL 160 Wmmid  Lilereumld
LIL IQUIedlaeTeT er&meug @ resor(h eVevdl epeTm SEHHSHILLL QUITIHETSH6T:
Lierfl& Ly, etadlgaFLd ammy, Ui, Lerflgamm.

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.

QI&FULI6Y 4: GlevorLD LOMHMILD Fe FEHSHILILL QIIMT(HETSHET
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R6UGUMHEUMSWIBHSID  CLPOTM 36UV BITETE (QFWEY 2 WMmMID 36V
LiwedTL(h &S ILemel), 601060 SMeTdeT (FeuliL] mmid [Hev BIMLD), LDEhs6T SLallul
SHTAT 6V6VE LDERFET &MelT, CHFMEH6TEH HH(H/ULIQ6V, QFTLIY&HET, LOMMILD
&M1& T600TL H6T/SI(HLIL| 85 T600TL FH6T.

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.

4 (PS6V 5 QF.LS el Lpemer 12 A STITES SL(H&ET 6V6VSE 300-400 HTTLD
STHIWL 100 W&HL 150 empUMl elemruley allmasliL@b. Uempwl  LolerssLl
SlooT(H&H6T, Uenowl ST [BreoormgseT  GuUmerm Flml  QUITIHeTHemeT
G a5 SILD LDMEtOTEU TS 6T GIEFULIGVE6HE L1 LILI6TLI(H & &6VITLD.

Note: If buying copper items from the market, 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 plates 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.)

GOIUY: Fhenswiledmbasl sTUIL QUTIHETHM6T aIMhIS6TT, 3jemal &g
FHSOMHAID LISTUSTILTHAD @6V6VTney HIMIDWBISILIGLTEISTES 2606V
LITI&:8 LOMIGEVITEH 2 _6TeS M8 (S(IRBHIM 3i606VS! LIFend BIm S (H&H6T @)[H&E6VITLD)
@QMLILUMNS 2 MIGFQFUIWBIFGET. @)6VeMEVRAUITMIMN &FHSID QFUIL  660TMIN
@eveurrney UMD GTOTES SL (86T LeTUeTLILTS @) (HHS6&H60T M6V,
Slamemnm FIUUSOTSES Wmmid GFMQWILD STFOUGTL. 6vevgl GFmIgUID
OUSTIOUGTLemML 0&56flig BIm WBISICUTSEFGEFUILGVTD. FFLILIGLOMET
@ QLSS @l BT HEHEHE SeUDeND DU hISHET.)

Task 1. Recollecting what we know

QFWe6L 1: BLO&HS QS eMenMm Hl606TeY T lf&H60

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

G5.1. 2_MIGET SHMILILIMESH 6V LDMHMILD 6L 196V 6TedTQ6vte0Te0r SHTLATLI QLITIHEITEHEM6T
LTS l6Tef Tas6iT?

Q2. What are the colours of their surface?
G55.2. eummedr GLMUTLILNGIT BIMMISET 6T6dTCl60TE0T60T?

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.

@BHWM GUTTH QEULILIDMET WMmMID  FILLSIOMET &L LGeILILIHI6eme6v6mL &
Q&mesor BT &6rfley, STATL QUMTBETHET 6Terflgsme BIMWWBISIGLITU SL&HMM
LOMBIGEVMET  CHTMHMSHNSH GG (FHGWD.  STHMISVETET  LOM&HSHEHIL  BImLD
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LOBISLICUIMTeUNS B\ & fleELD. GmuUFLILedr BImLD OIS IGLIMS6Y,
auenollsIsefler QM MM QUTBETISTISSH QLB  @LOLIL|G6em6T
JOHLUOSSID. 5606y, LIeuGauml Qs mbleusserfley smdly (nmmith LM o Geursshigser)
GMUILL BIMLLBISLCUMHmMeV &FEH&HILIL QFUIag AUFWLTHDMS!. @\bHS5
somev  flalley, @&GuUmeTm  LmGeme/bimn wrSILCUmer Sl
LTSSITmIGmeT  Gumgieumer e QUGUMHeTESaeT  UWeTU(BSSH &S0
QFWICHT(H), @b aULOl(LPEn MG L LY\ eoTemyeiTerT gnlellwemeuu]Ld
HMHMIHC&HTATGGUITLD.

Take a small copper object or strip.

(@ F o HTAITL QUTHENETEWT S&HL_ 6L GCUIT 6T(N &SI H61 5 METEIBMHISET.

Q3. What is the colour of its surface?

B8.3. 915607 CLMHUITLILI6GT BIMm@LD6oTET?

Rub the surface using sand paper (zero grade).

LO6DOT MG TEMEITL (zero grade) LILIGTLI(HSS) GLumLITLIenL CHUISSH (hmIs6T

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?

Gm:4. QUGBUIME iHeT  CLMUILILIET  BIMGLDETET?  LDE0TTMHSTEM6T 606U S
G WILILIGTEL BIMLD MU EITETSST? LO60T M &S TErT60T 6THS5L I LIGOoTL| @& M & SMTevoTLD?

The colour changes because the rough surface of sand paper removes small particles of surface
material. If the tarnish layer is thin, then the underlying metal is soon exposed.
LoeooT & MerfledT QEFTIQETTLUmeT GmuUTLIL, Qummerfler GumuTLiLlsyeTer S mi
SIHETEHEET [HEE6USTEV HIMLD LOMTMIHMS.

Q5. Is any copper lost in this process?

G5.5. @65 aUWemmMUiley HTLOTSMS GLEHCMITLOT?

Answer: Yes, it is scraped away by the sand paper. One can observe it in the scraping dust.

afleml: @b, Weormsmemmey  CaHUWLILSTY STl Fnla  slbsiell(lL.

G5 ULILISITeV 6T(QLILD STHIWIN6L @60 BITLD &6160fl&H&H6eVITLD.
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.
@QUGUTE, UaTUeTHEGLD @Qbss STTL  QUTmeneT &HWeldlL&HIEE  (sink)
B CLT  CauFHlwluey YulaussHe CauFUMBETEHeT CoLilgssLILIL (heTer
QLESIHG AMHPCVT eUSH(HHIFG6T. @ Tetor(h eLNeTml BT &HEHeHGL! LeoTeor,
@605 GIFWLIGL 2 6V LILIGTLI(H & SI6N 56T
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Q 6. What substances have you seen being used for the cleaning of copper objects/utensils?

B5.6. HTLATLI QIUMTIHETEHET/LTSFTHRIFGHENET G850 QI 6T60TGl60T6dTe0T QILIMIHETE6T
LiweTU(M &S LILMB6Uem S BhIgGeT LUMTSE[HE S M) IH6iT?

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)?

Gs:7. SILLeUeeoT 160 Flev  QUMBETHET UL Iguedl UL (heTermer.  6ThH&L
LIl G& Mg emeoTemLIUL|LD Q&TLHIGLD (LDGOT6OTTT, 6THOSHHSHL] QUITHEITSHEIT
BIOWBISNECUTeT STTL GILITIHETEHEN6T S&HEHIN QEFUIWLD 6T6dTMILD 6J60T 6T60TMILD
FoMIBIFGET (LOMFL QUMHETHET LIGVEUMENM G608 EHLID/H600TID FHIG6T LIGVEaUMemMm
Q& IMEOITIY (HEHGLD/CEFMLeML  QSMLelgE GUMeT @ (HSEGLWD/Blenmul  HemTenul
allemeall s @ LD/GeuBGMmSILD STTesoTLD).

Table 1 Predicting the action of different substances on copper

Il _Leuemeotr 1 HriolngGleor GLosy 666 @elny GIITIBETHET e7MLI(BGSBILD eil60eoTetil
26T55) 5 56

Will it clean? (Yes/No) Why do you think it will clean copper?
FHSHLD G FUIUJLOMT? SMOTHNS 565D GIFUIWILD 6T60T M) 6J60T
(QLD/@)6LEMIBV) BlemeoTd: R T SH6T?

Substance
QUITH6IT

Vinegar

Ljerfls &g

Baking soda
CUEHHM
GamLm

Lemon juice

TN EFFLD FITm)

Common salt
o UL

Tamarind juice

Ljerflggmmi

Liquid detergent

So!
19O L_JE\&g600TL_

Detergent powder
19O L_TG1&g600TL_
grei

Coal or wood ash
Blevs s
{6V6VG)
FITLOLIGV
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Curd
suily

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.
LIflGFME a6 Q&I QGTLMIGLD wosrery Goetall 75@& LS everlsS) [heas
Geuetor(HD. @)S5CHaTaUIeL, (H QUTIHEMET &HESD QFLW FIMHSSTEH 6
&FESHSHHGSD QUTHET QBLULDS AHHET THFOSHESL LTS L6y
QFWILLD 6T6TLIENS LOMeoTeUTS6T FHhSH&HeH Geueor(hD. 6T(N&SIGHHTL LTS, L6V
QUGG  6TeooT@Qeoorll L& /U&x&HEG  Wmmild  STHS SS6TH6T
QOL TGN &6T  HeNIHHQULIEME.  @)S60TTe 606l  Hl6ooi FHeneUsHas
LweTU(M&BMSI. Sevoteooly LIeuGaum GUIMIHETEH6T LISHSEFQFUILD {6VeVS!
BEDEOTE G LD. QLGHEVITEV, 3{606) LIV QLIMIHETHEMET Srd 5510 Q&I LWeTLORSHmS!.
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 265 HIGEN6T FIfIWITEoTen6UWIT 6T60T M1 FIlLIMTE&HEVTLD. eLOGOT M)
(LPS56V  [BITEOTE LDITED0TEU 6068 QI&BTE00TL. (GFH(LD&HEHETTEH LI6TeU(hD GFWIGVE6M6T
(QFUI6L 2 LOMMILD 3) QFUIUIGVITLD.

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

QFwey 2z LESUGUTT SMUITSHe Heorld FSEHSHILIL
QUM 6rfledT aflemeor

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_SEHSHGLI Leoteor, BhisGeT QFWe 160 &HHHD CFUIS
Tl Qummerfledr GLMUTLILI 6T&MaUG! LDMTMMEHENS F61601 5SS TaH6ITT?

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 (/m/j) 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, use an
old tooth brush that has been discarded.

QFWe 2483 G  abflhenm: &S QFUW QUTSIeNTS
LweTUMSSLILRILD QUIMT(H6TE 6T 60T LIL_ 19 UI63Y6V @G [BITMHIG6T
LflibgienpsgieTCermid:  Lefleasmy, eeudlsaFd sFmmy, CUSHIBI  CFMLIT/&TET,
FITLDLIGV, F1600f15HEH&H BT Q6L [TGI8600rL SmeiT, 2 L1, SWili/Leflgs Gomy Lmmild
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Leflgammi/efleaCamngl. FSHEALILL QIUIM(HETSHEMEIT UGS F o
L1960/ &H6T/CFMHM6THGLLMUIST/CFTHMe0EH  HH{H  CUIMeTmeUMEemM
LIWeT L& &60MD. ey, &My LmmID BH\Blemnevs Seotemnuiley L IQLIMIHETS 6T
@) HSHEHEVITLD. @@LIOL QUTMISS Seumenm UAFIWTHT (085 66U TH6TLD.
GOMBSLL_FLOME BTTeNSHHE CQUMTIHOTHET (GMMbBSLIL FLOMS &Iy, Aley,
LOHMID  BHDBIEMVS  SHeTenld QUIMIHETHET  R6TQMTETm)  QFUILS6rI6L
LWeTURSSLILLLTE  Beormme: @&, GG @MU uLl (GeTer
QIUIM(BETE: I 60T QUITSI6UT60T 9 L FnMIGH6T (@) 60)600T 1L 3|'-6V
Q&BTH&HHLILIL(HeTemer. GLMUTLILIGMeT CHUILILSME, T6oormeor e@h LU
LIGUSI6V8Sen U LILIETLI(H) & SIMIG6T.

Planning the task distribution (if less time is available)
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.

GBISHF 60T 26T MMBEITMTN QFUIVGEe6TL LIST S L L]

30 LOMEDOTEUTSHEMETE  QISMeooTL @@ mialley eIl LD @)mbBHCSHETMTE, 15
LOITEOOTEUTE6T  Q\&MTeooTL. @ J600T(h)  (H(LDEHHEMET 2 _(HEUTSHGHIFG6T. FHHSHILILL
QUMmETS6TleT &TI/Slevs Hetemln CoFMEHemeTenll G 10, &FHH&HLLE
CHFMEHEMEITEHEMET GH(LD 21D QFUIL &IESHMD. R6IQEIMH GH(LD6SHEG6TEHID, Flm)l
GWEHSHET  evevgl  omeootely  GomgseT  UflésluLeurd.  s&&SsHlL L
QUIMmETS6T6T &MY, lev LMHMILD BHBHIEOEVS HTenNeNUL CFMEHeM6eoTE Q&I
GW 16 ePTm PGV BTG SFEHEHSFILILL QUITIHETHEMNET 6ULOMIGHEVTLD.
2CHBUMev, LmSICUMer STAFL QUMBeTHerfler allemnemenl CFmgeneoTs
QFUWIW (D 26V 2 6T6T FIMI GLDESHET 6VeVE LOmeooTel GIMIY &6l LD eLnedT M)
3VeVgl BTeTE &FHERSHFILILLT QUITIHETEEMET GULDMHBIGEVTLD. G&ME60)60T8:60)6ITE
&I, @eu(asurr@ F GHLD VeV CGRTIQUILD &MY, W6y, LMD BHIBleMeLS
SHEOTMNG  QSMeooTL  &FHHSHTLILL  QUITIHETSHET  60TQIMITETemm  3eumnmledr
QLU QUITMISS QLM Gelevor(hLD.
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rSafety Measures!
| Lmaismiy pLeuly &g a6

| DO'S

I QeuiwGeiesrig wWeme

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

: v QFWemey QEWIWLCUMS esWemmEemeT  LiWeTUBISTH  6m8:8606lT
: LMSISTLILITUL 60615 SI86\ 5 METEHMBISH6T.

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

: v OB (H5060 QEHETHSHSLILL L eTallevld LIMSISTUUMSED &H&HHSHILILL
I QUITHETEHEMEIT LILIGOTLI(h & SIMISH6IT.

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

I v CHUILILSMHEG L SIVEHEHM6T (36060g UHCUMeTm GHUISHEGW el
: LOL_(HGLD LIWI6oTLI(H & SIMISH6T.

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

| v QFWEVS6T QFUIS Lilerery, &HeoorlqliLmegs GoFmiL WMmMILD 556001600160
: EUS S 60 &E60)6T HETMTEH & (LDEYMBIGHET.

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

v eabs  meelomeaGasTaug &S  Bowssm  (SiflssTe),
| 2 L 6OTIQ WIS S5600T600160T 60615 T & (L6 HBIGET.

: DON'TS

| QEFWUIWSFLTHD6

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

: x(ngrréU, gjaﬂsﬂa}m 36VEVG (SL[.:)G(DB.:uj]G'EST G6L &HHHSHFILILL  QUITIHETSHET
I SPHSMTN @LILNS 2 MIH Q&I HBISET

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

1 x&SFSHLILL QUMBETSHem6T LWeTUMSSHIDCUMTSI, 2 _HBIGH6T G606, 2 85(H 86T
: 3|6VEVS! PLNEGR60T 6THS LI LIGHemUIWLD QST THTE6T

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.

CHIBHASMHSSHLLL L &EHSHILLL QUTIHeneT (h Fm CHaHEHT6e0orq U6 (teaspoon)
eLNETMIEL R LUMIEG FMSSTL 05 SITD) fh&SI6H685mmr®H), S (h/&8L 16T
GLoaleTem A M LGHUWlev Commiser. Lerer), e@h LevglensHend LulearUhSS)
ILIQUITHem6T G LIS T (H hIG6T.

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.

CC-BY-SA 4.0 license, HBCSE 11
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SOILL: em FLWsSH, Cr &SIl Qummemner WLLEGHECWL Sy
GmUrlILeT SHmennulmeor/WmISIGCLTer S (hssefler Gey CHUIsHs Galeor(hD.
6ThG  LOMOHMULD @ EVEMVGIWETDM, QhsHE SL(B/SSHLIGEN6ETeT  (PHENSU
FESH S QUTHem6T e, GUILILIT/Sleoflemid Q&meoor(h) SlemL &S F\n56rme
ST MeUSE  Hwallw ety AhHE CHMHMETEHGLD  3emsCW
LIWeTU(HSEH6VITLD. LDTMMLD @ HHH6&H60TMTe, Cau@MT(H SL(h/HH( j6V6VS CSH
&L (/&S _19.60T LWeTUR&SSTS LE&H e EQ:: CHMBHEMETTEG L
LILedTLI(D 8 86VITLD. 62(1H CFMEHEMEoTeMUIE QLS LN60T6oTTT, LIGVEI6VESemULI 860016001 [f16V
EPLDGWMN  emeUBIGeT. Leteory, emd 2 euisHall(h LU (b &S eormey
FSHSALILL QUIMT(HETSHET 66T GMITGLIT6OT M) HeVbHSIILTLO6V
LM & SI&HG&HTEITEMEVITLO.

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

L Leuemenr 2 &rolgsGleor CmMUTLILID &Hevorin F&HEFHBHILILILT CUITIBETHNET
LILLIGBTLI(H GGG 60T CLDGVLD G605 (LDLY.6)FH6IT

Solid cleaning agent Observations (Cleaned/Not cleaned/Scratches formed/Other)
GlevorLD 2_MMIGHMTEHHEVSHET (FrHHLNCFUIHSH/FHSHLD
FS5HSHILILL QFWIWLINEVEMEV/BMEVEET 2_(THEUTE60T/CEUGMIT(H S5TI600TLD)
QUIT(H6IT

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

G52, THQBHEH S FHevorLd &S5 HFILILLT QUIMT[HETEH6T GL6VIfILnmeTsemss He:eor?

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. Ih&HEF SHEHEFHSHILLL QUTIHemeT LWeTURSSINCUTSHToS, LOmIGILIGLITeT
GOUILILL BmevdEeT al(DbHemnEH/2_(HEUTEIMSES SHEUSHIHETT? @) &HHMmevs6T
F5H SHLIL HeoTemnLnemnl LM 6T60T60T 2_600T TSI HMESI?

Q 4. Is rubbing of a solid substance on a copper surface a physical or a chemical action?
Gm;4. AT GLMUTLILIL Hlevorld QUTHeT GSUILILIG @QUIMLIWE ellemeoTulm
GauH UWIwI6L eflemeoTLT?
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Task 3: The action of liquid cleaning agents on tarnished copper

QFWe 3: WmRIRUCUTT STUITSFHer Gev Hreu SHEHEHHHILILL
QUM 6rfledT 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 (imli) juice.

REUCAMH GUWeID QFWe 260 UWaTUGHSHU  Heoorld  QUIMTIHETHEm6T
T(h5HH0SHToT(h), Fm  Seaflsar Heoeoty CoIsSaE UMMl  LIHFHEm6T
o (FEUMEEEVITLD. @SB 60T, @bHSL1 LIL 1QWedaeTeT @ Tevor(h eLnedTmi && 3 &iflLILL
QUMBETHEMET  6T(NSHSBIHQHTATEBMRIGET:  Llefleasmy, eaedlgsn sFmm,  Sulm,
Ljerflgam 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.
FIM 566 SHevoreool ) LDMHMILD LIsuGaum Hgel &HHSFILILL QUIMTHETEH6m6T 6L 196016V
3vevgl BFMEHMeTs HH(H &6V 6T(N5 SIS TTEBMRIGET. LMRIGILIGLITeT STLOlFL]
QUIMBEET  &HHHSFILILL  QuUm@pefleeT (pp&HF QFulg, @rueor(h LT
BILOIL_MBI5%H 655G o MMICHITE G MHIGHET. GmuUrLiLiley 6THS LOTMHMLOLD
Q& FlwellevemneuaeTmmey, AUSSTT GuOHUTLlenU LEIueERemUS 6 &meor(h
QDTS CHUISTH(HIMSET (RUCEUTIH (Wemm LweTUbhSH Ul LieTerHLd
LIGUSI608:5)60)ULI &600T6001 (HEEET (LNETH) 85(LDEMIGET). BRIGET 2 MMICHTHSUISUMENM
(BIM WTHMLD/eUTL QelaflGuUMmIaIS/6ETHTaIg aUmgFener) G Q&TH&HELILL (HeTer
L alemeoorilev GMISH () hIgH6T.

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.

GolLY: sTEIL QuUT@meT QUIflsTe: @MbBST, S (H FMILIEGH e
GFMEH6TEH G LWeTLI(HES6VMLD. @b& Hlemeuulev, 0.2 L1608 »jevevgl 5 Q&TL(H&6T
F5HEALYL QumeneT STT CGMmUliiley CsHUISE GFMEHemeT GIEFWILIGITLD.
6Th%  WMMHMWLD  Q&SFuILEmEVRUIGTMITEY, &H600T6o06eMIeH  G&Meoor(h S (el
Nedteory 21Cs STATL QUMmeneT &S &FSHSFILLL QUTHeneT CFmeEHemeot
QEFWWeLD LIWw6oT LI(h & &H6VITLD. 3)6LEMELEILIEOTMITEV, 918% QUIM(Berleor
LWeTUMSSLILLITS LGS {60608 GaumMITIH QLIMTIHEMET LILLTLI(N&&S6VITLD.

Table 3 Results of using cleaning agents (with water) on copper surface
I Lauemevor 3 STOT CLOHUTLILIN &HHEHSHLILIL QUITIHETHENET (5600T600! (HL_60T)
LIeaTLI(D &S UIS60T eLN6VLD FeDL_55 (LNLY.6) 6T
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Cleaning agent Observations

FSH S o MHMIGHTESHEVT6T

QUITHEIT Dipping the surface in the liquid/solid- | Rubbing the surface with liquid/paste
water paste and toothbrush
B\ 61 /55 600T LD - 8560016001 [ GLMUTLIEOL LILSIVEHS
GS6MLPEFFENLELMLITLIETLI Q&MeooT(h), HTEULD/(GEMLLEFF6V
ELNLNEG QFUIG6D LIWeTU(hISS) G55 560

Water

& 600T6001 [

&SI

QIUIM(BETS:6rTl 60T

Typical observations obtained for the action of cleaning substances are shown below.
606015 (&
2 MMICHTHHVHET B G&M(HESLILIL L 6TETEOT.

FemnL_&HGSLD QILIMSI6UT6oT

Cleaning agent

Observations

CC-BY-SA 4.0 license, HBCSE

FSHSALILL o MHMICHITEHEVGHET
QI_IIT@GiT Dipping the surface in the liquid/solid- | Rubbing the surface with liquid/paste and
water paste toothbrush
G\ T6)/5)600T LD - 5560016001 17 GmHUTLIenL LIeuSI608 5
GemPFFeilev CLMUTLIEML  |Q&Tesor(h), HI6ULD/(GH60ILDEFEN6V
ELOLDSE QIFULIG6D LweTUbh &S CHUISH
Water No effect No effect
60016001 [J 116066 @)6VEM6V 116066 @)6VEm6V
Vinegar Cleaned Cleaned
Lerflgssmiq FHHLD QFUISHS) FHHLD QFUISHS)
Baking soda No effect No effect
CLIGHFIMI allemere @)6Leney allemerey ©)6Vetev
@amLT
Lemon juice Cleaned Cleaned
TV FFLD FHHID QFULISHS) FHHID QFUISHS)
FITml
Common salt No effect No effect
o L] 116066 @)6VEM6V allemere] @e6Vene6y
Tamarind juice Cleaned Cleaned
Leflgamm FHHLD QFUISHS) FHHLD QFUISHS)
Ash Partly cleaned Partly cleaned
FITLDLIGY RJ6T6)| &:HHLD QFUISH S R6T6)| &HHLD QFUISH S
Curd Slightly cleaned Slightly cleaned
uln F 5616, &g F 616, &g
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[No effect
allemerre] @)6vLemey

Detergent powder [No effect
QG JGR6worL |aflemere] @)6vemey
Al

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.

8T @ OFHTGLIL CFTHMETHMETHTET @QHS L 6Ue060oT Gl Teoor(he6Terngl
eTeTLIENS  Blemeoralley QS MeTEbmIgeT. QUTHerflayeTer STTEHer Srulenln,
BIoLLRISILCUTET HISGHT Seotenld MmN &EHSFILILL  QUImHertleor
ELOGULIQLIT(H6T 2 FWeIMemnm QUITMIGH S o _MIFH6T LOTevoTeU J 8561l 60T
2 MHMICHTHEHEVGHET LOMMEVTLD. 6T(HNSSIGSHTL LTS, AUH&ELD Leflsesns L sulld,
BeormTl Lefl&&H me @D Lismipuwl &ullifler ellemeremey SIma.

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

G5.1. BRIGET 2 MMICHTEHERLSH, 6THOSHEHEF FHHSHILILLI QUITIHETHET D _HIG6T
S &6T/8LG S1600T(NFEM6T S50 QFUISE0T?

Q 2. To clean the copper surfaces, was it necessary to rub the surface in all cases?
G52, STATL QUTIHETHEMET SHHID QFUIW, 6T6V6VIT FLoumIseflewd GmUrLiemL
G55 L1585 C66toT LIS SeUSIWILDTUL @) (HHSHSST?

Q 3. Which of these cases of cleaning the copper surface involved a chemical change?
BG5.3. @B6V 6THOGHHSHEF FLOUIMIGETIGI6VEVEVITID STAITL GILMTIHENET S&H5D QF IS
&(H CouH) alleneoTUME: @) (BHSSHI?

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.

CHULILSHGTTEY VeVE 6TSlalld WSS SIMN6Y (STeUS, GleUMIGILN6DT
GuouUrlley QsTLIULL(BWL Q&M GLLUg)  &HHEPSFLLL  QUIMTBeT
GLOUTLIL &F&HESID QFUISHBHST, emd GeuSH LOMMMLD 6T60TMEMLOEHHEVITLD.
QLEEVIM, 6THGE FLOWMIGETI6V CGLMUILIL CHUISHTINN FHSD QEFUIWLILIL L )
6T60T M) LOITEO0TEUT856IT 856601188 Geustor(hLD.
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Task 4: The acidity/basicity of the cleaning agents
QEFWL 4 &HHH &L QuUTHeTs6rler Lilev/& 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 LI QUTHerfledr L6V 6VEVEI SITIE SN LOBIHIU HTLOITHMS Sr&H LD
QFWIWLD QFWEemeV LIMHEGSLOT 6T6drml @\miE LIMI&86MD. @ensLl LflbaQsmerer,
FEHEAUYL  QuUTheTsafledr Setemnent BID  Q&5HbhEQ & meTerGaletor(hLD.
GMUrLemL GaUILILIGSMETT GHemauulleveuTned @& eelalTm &FHEHEFSHHS
6TeoTLI6mS BTN LS00 & meTemGeustor(hD. LNeoTeory, jeuelmm &H&HEIN QFUIUNS
QUMBETHEBLET  @eaumenm UL Galeor(hd. BIMmISTL Q&6 6T 2 galluLeor
@60 BITLD FH60oT(H LI E86VITLD.
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.
lev/&EMIS  SHeotemlnenl  &HeooT(HLIgES @@  FLWSH G
FEHSHLILL QuUTmeneT WL (MG OmeoTeU&HeT 6T(h&SI&E&HTaTem Gauetor(hLD.
QIUMHETHET  ReTCMTALMOTM HVLLemE SHalieHsH, AHE5S &HHHEHILL L
QUITHED6T  LIWTLMSSID  (LDEOTEOTT  6M&HEH6N6T  JQUTHET BTN &H(LD6)
Geusoor(h\LD.
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.
FleullL| BIM 69IL_LD6NV SITET @)6VEMEVGEILLIGITMITE, GHEMNMIHSE LA6VEEH6E0T6MLOU|60L LI
emaml GrmeCaTmifle bflevsHev Hev BIM Sl LD6N STemeT (LN&E & 600600t [f16V
Gausloms:  sWellalllLmy 9g Feulll mm el wen smemms  mlefi(plL.
9I8HCUMe, GaFmquIld &SMIUGETL.  3jevevgl  GCFMQUID DL JTMTEHENEFL
HIFFleL Fleulil] BIm S neny  Smemem  (PSHH  Sevotevorflev  GeUSLOMS:
Spallalll_Lmev 9i&! Hev BIM 6L Lo &mermas Lmmlel(hLb.
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 &HHHSHLILL QUITHETHEMET QUTMISS alenTuiley, GFMEamens &H&()
36VeVg!l AL 1960160 FlMI CHEHEHTEOTIY {66V 6VSIfID S5I600Tlq U6V eLNedTMI6L 6(H
LIMBIG (FM&SSTLD 0.5 KTTLD) &EBSHILILL QUITHen6T 6T(Hh & SI80 & mesor(h), 560 L_60T
2 101.60 Hevoretotens CEFISH(HMIGET. Hal FHHSHILILIL QUTIHETEHEM6T QUITMISS
auemIWley, CFMEHeMaTs SHEHL GV (36060 QUL 19606V) 5-6 QFTL(N&E6T HIesdems
6T(N & SIFHC S TaTEBMmIGET. [Hev LDMMILD FleuliL] BIM 691060 HTeTsHem6T eedTmleor LileoT
RTINS Hgad &HHEFSHILILL QUTHEHSGT (&S 6T(hMGET. 2 MmICHTEHE60
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I Lalemeoorwiley &Sl nely  HmeTsertledt BmLTHmEmMES GMOISHHIHIGET. FHTe
BIDBIGTL Q56T  @)(BHSHOTRITMT, CFMHMeTsH SHHL Q6T &HEFSHHILILIGS
FHIFFeNl6V 6TEMaG @(h HIMMSTL I @ Teoor(h QFML(H&H6eT CFI&HSH (hHISET.
2 MHMICHTEHSHN UL alemeoriley BlmmigsTL QU6 BMmWmHMESens GmlS S (HhIGeT.
Note: Wash your hands thoroughly with water before and after using each indicator

SMILIL: @6UQeUTIH BIMMBISTL g6 LIWeTUMESSID (LNdTeoT(HLD LIl6dTeor(HLD ©_MmigseT
NEHG60)6IT 556001600160 T8 GG 60T (h) [HEOTMIMTE 55(LD6YMBISHET.

Table 4. Acidic/basic nature of cleaning agents
I L6UemenT 4. F:5HEIILILILI QUITIH6TSs6rledr oiL8l6v/8MrE & 60TenLn

Turmeric . .
Jother Conclusion: Nature of cleaning
. . , !oaPer agent (acidic/ basic/ neutral)
Cleaning agent Red litmus Blue litmus indicator ' 55 @ESDC]LI Ol
esBaflonn |Bacy fpbo  dpjlwesd Qo T G,
QUIMTBET 69IL_Lnen 69IL_Loen sLaluwl 9 .
srer,  Lm| ! 6V/& /B (H HlEN6VE
BIOBIGTL Q. Seore0ln)
Lemon juice
eTVILAEFFLD
FTml

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 MHMICHTHERLUMMIGT iLq L1LenL_ul6v,
LRISILIGUMeT STATL UMsSH /&L gletor(h&sertler &S a6, &&F s HILILL
QuUmerleor ollev/sMI/BH\BlENeVE SHeoTenlng: @ LIGIE 2 6TeNgl 6T60TmI  RIGHETTeV

Q& MELEV(LOLY ULOIT?
Yes No
AT ©)6V6EmI6L

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

G2,  IMETES  QFWLSGETUD  BEIGET QFWUSSHT 3 LliLenludlev,
QUMpeTHeTleT &HEPGHLILGF QFUWHDMMUIS GMISS 2 MIGETTEY  6T6dTe0r
Q&MEV6L (LOLQ.ULD?

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
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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.

jLdlevL] QILIM(HETEH S EHEGLD GmurliLsyeTerT
LIS LGS 8918 @ LD/ fl 06T S S8 G LD @6 L_Guiulmeor Goud)
allemerWileoTmeLEsMedT  &HHEFHGHILIL BLERMS 6160rm  (PEISHE  LOMTeooTeUTE6T
QFTLESHSFH6V  6UIEUIMLD.  elevfleputd, 2 L] o OleuSEeTemn  Gl& 6oL
@)VEEVEILIETMMEVILD, gl ger ST CLMUTLILIET Flov LGH&Hm6T &S50
QFWHRIME ereorm UHAAWTSHET Ijeuiseflld CoHLgeuMD. @&Mamer alleol,
o ILer Hilgemey Sevoreooteny GFrisg ST CumuTLlieml G Ul EGILEUTS
o I} &HHHD QFUUD eTenild 2 cooremlnufleusmeT 2 6Tengl. CHUISHEGD CUMS),
Fleoorld  &HHFHSHLILL QUTBeTler &saT1HeT, GHUlssLl LwerUmSSILUMLWD
QUMBERSGL Aflss STy CLOUILILSGL  @eLCuumear 2 Jmule)
LOBISILICUIMET D (H&HT V6T FHIGETHM6T HHPNHID. @ 60Tmev, ST 2 CeuTs
SIFGETHEB  BEHSLLLITD. @&l e, STIISHSIL6T 2 LILS5HE 2 6Ter Geud)
aflemer GLDHUITLIenL GOSN &HEHESD QFUIL 2 Gald. FITDLE) {606V LDEDITEV
GumeTm LIm QUTIHETHMET MesSE SWHFH GHUISHGILEUMEID GumurLiL
F55D QFWIWLLIGLD. @&, QUBLLUMeLD GHULIS @D QFUIEVTE HlELDeIS).

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.

G5.3. sTATL LTSS ISHSH eveTer Geviflnmerld iblev/smr/BHiBlemsy &eoTenLngsertleu
6TH& QUMSBNW FMIHSS? @&euemnT &g UFlGFTsHamersserfledr o liLiemLuiley
9 MRIGEITITEV S M(LOLYULOT? 2 _MRIG6T LIS VIEETEOT SITIT600ThIFH606T Ha MIMISET.

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. DBRGET UWOTLOSHUW  QUMHTSH6eTES  a&smear(h STlTSHensaF
F5HEHEGLCUMGE 6T eoTereT  eUemsWITeT  &Lle ke GleueflGummUILIL L eor?
@eumMI6L 6TgIa|LD @UINeNEEE HHIEG allememalllILIEne6UUIT?

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?

F55&flE@GICUMS 2 [HalM@GLD &HLle|&HmeTs GHMls S Lomeorelissefler LngS ullev
aNLAILIL|6o0T Tem6 gHUBSSID GBTEH&HSHTH6V ObH&HS GseTal
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QEBTRHGHHLILIL (N6TENG.  Q&6VMey, eTaumenm SHLPOIGHRCOHMD/EMEHEH  afsHEmMLD
TTLIONS S GHMHSE FHSH 6D LOMTeooTeUHeM6T 2618 @6 U] HBI6T. &600T6001 60T
ST &6 6 GLTUISEET CeaUGMETer GlF6LVE6TMET? C&ULGEGLCUMS HIS6TEH6MT
6TEOTEOT S FNe0T? Bjemed 6TmICH Q&F6TMeT? BTN FSHSFILILL QUITIHETS 6T
LiwedTLI(h &5 GeorTLD. 2|606 @ BHS LIT&HG&L_(h&EHLD SE5)
eTMWILILIL L6oteu/as L0l &85 L ILIL_L_60TeUIT?

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

G55, GSYETET  epeTm QFWELSETIL eT@HemID @UIEVLEE  LDIMMITeoT
ST LILS6T 2160608 2 MMICHTESHV8HEM6T [BRIGET GILIMMITHETT?

Here students may write new observations which differ from their current knowledge of the subject.
QMBI FHISHEHHGS LIMTLSH (FHmeuliLllev) @ma@& b HHCLMmSW nleNedmHs!
GoumILIL L LS 2 mmIGHITE:85608560)61T LOME00TEUTE6IT 6T(LOGHEVITLD.

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

Gom:6. HWETET 6MHOHHSE 2 6ote] QUMBETHemeT  STATL  UTSSHImiseflev

GFLAESI06UE S (LPLGULIMTSI? 6J60T?

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

Lo, 2 LU, 26 mismUlss6T, LierfldaL eofl, ofl&...

Add a few more food items to this list.

@B LIL 19 U696 GLosyild &lev 2 600T6) QIUIMIHETEHEM6T CFTEHS (hhISH6T.

Not
Can be stored Cannot be stored &o Sléeu_“_ras
G&FLA& & 6VITLD GFLA&H&HWIQ WIS o3 :
Q&EFMELEV (LPLY WL 6VEm 6V
Buttermilk
@Loriy
Pickles
26T MIGITU
Rice grains
216

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

BG5.7. HLIHS Flov 600N S6TMS, STITL LTSS ImHIGemeT LILTL(HE&SI6US 66dT
B LW 6\ &H6rfleL @GemnmibSI6Tena 6T60T M [Blemeotd: SN TEH6T?
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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.

QR STUIISEHET  allmevemld AHT I FIDMETSFH0TTeV  6T6UaIEM S
2 cOOTEGHEMET CFLAIGSEVITID 6TEITLIFHIEV 2 66 eUTLDemUIWD GMISS! LOMeooTeU T 6T
GuFeMD. IfllomersHermer 2 Geunmsld  Gauslons:  @WESSLILL(H  UMSSHTID
G UIBSICUMGEID HISGWLW. WLTMHN GUTHETHMETE: Q&meoor(h Q& wIwlLr L,
Gonbsallemeuiley FPeMLEHEGD UTHSHIHISG6TESH GMISGSIN  OMeoTelT&H6T
GUFLMLD. 6T(NSSBIGHTL LTS, 6@ (Steel) LOMMID LIGTMEVIGEH. @)en6l 2 600T6)
QUMmHETEHEBLET T allemeoryflwmg,  yfllomerpld  BISWLMS  (BIMWD
LOMBIS U LDCLIMTEMTS).

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.

9 VEHSTVIGTET LIGV aUIeVITMMI Blem6oTe & T 6oTeoT RIS 6D G566V 1GILIMHETH6rT LD
GLoeviflLomerTEFHleoTTev BIMLMMMLD BISLDHSEIETENS. BIULWIMTTS HEHTEH 6T (USA)
AOsHemevdF HFlemey (Statue of Liberty) STAT  FlDTOTEHMEHTOT  LISBLLGLIHM
T(HSHHETL(H. @) HLOLITEVITET MO ML Q&ML @\HSHE Flemneulileor
Guourlly &TUrs SL(H&HETTEVMETE. 1886 D heoor(h  SLITmeTery BT
SoflEsmasE  eoruallliumeg  apmSw @8  allhgemeouler &leTerLonss
QOHSUGHDE. L AETOHTVSSIES WTTC HFe) SMAIT BINGHSE
@QFfemev @WhE FULSHW  eor(hEefled  QeusuGeum  BIMMISEHL6T
G mmmLeflgglaTensl. HHEUMGI, GLMUTLIL] LFenFF-Hev BIM&SH 60 2 _6Terns.

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

@ FFemeuulletr CHTMHMEHMS M6eUS S NG STLOTE STV 0TS TTLIENS 61T ILIS!
QUBHLLLIMeYLD FMEHWELOUNsv6m6L.
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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)
LIL_LD 3 - &i(B&606VE &Fletrsl) 2/&60T CLOGVIBleneVIIIEINIBIBS 2/60L_15S LDTMMLD (1886 6V 3)S/ 6T63161T.LY
SHITL GNLIeTI5G)15&ELD 6T60TLIENS 6215 FHEDICVEDT LOGT 2_(B6UTEHESLD CIFIUIKIGTATITL, @)L hl), (& 60T
LD B0V (1B, 2/&60T FLOLIGGNL LIL_LD (6)6VS])

Post-task discussion

QFWSHEHEGL LNHens W &6VIHEHI6em W TL 6V

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 positive 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.

QFWIVEHEMET  (LPIS5ES  LIeTery, Lomeotelf&seT  SmUULILUMTSSIQ & MeTEHLD
QUEMBWIIEL 6TEVEVIT (GFH(LDEEGHETIET (LPI6SEHLD S(HLOLIEVEMEHUN6V 6T LILIL6VITLD.
&S&MUY  aflpampows Giss WPAWT @G SHHSIOTWITLE
WOEH LMD, SHVHEHOMIWTLEM QSMTLBEIS @&HCUTarm  CoHemallsemer
GomLseumd - “eTeoreor  aUdlpemmuiledt  eevld  &HEFSHILLL  QUTIHETSHET
&5 5\ &1f18:5) 60T m60T?”, Flev QIIMT(BETSHET Sl GLMUTLIL|&HEm6TT
F5RHEAGHICUMG g6t Flev QUMBETHET QFlwallsvemev?, "S&SHsHILILL
QIUIM(BEITE:6rT 60T LI600T L|&6IT Q6UEIGEMITEOTE0EU ULIT?". QUIMTSIGUTS,
A6V E S560TEMLOULL6TET  QLIMIBETSHETSTer  GauSHuilluley (Q&WeVTeL)  allemereurey,
GBHIEMM LDTMHMHEIGHNET GelefllILmSSID. 6eflepd, (L0l6vE560TemLOU|6mL L
Qum@eTmeor sWIT wmISIGUTeT STITES S (hsemeT &HEH&HHHTS. 5ullfley
GHNMIHS I LOVESETENCUT HELOMeT QSBMWLIL] F5T5EGWM @ BHEHTL @)
BL_&&HEVITLD.

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
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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).

FTOUMeY QUTMISS elemFulley, GeUMIGINET Q&STLILIENT  @)6V6VTLO6
CxUliLsme WLLGCL &HESHSHFILL BLLULUG Seleflesliul L gl  SFmbLediev
FITTUGLITIHETSHETTS (abrasives) @) (HEELD F1GUST, aLdleorT, LDMMID Flev 2 Geurss
o Iysser, 2 gmile] ellemsullermey SHenmLUiUl L H&HGHHM6T  [HE &S 60Tm6oT.
LOIT TS, Gouda)leneoTs & G555 G6U600TL L ST wLdleveme. )
Gaugallemeoruilev, SHRIGWIMHSGSLD SHOMEHEBHLEOT  &HHEFSHLLL  QUITIHET
allemeorflhg Sjeumenm GLDELEVALNEY SenTSSINMIWD. Lieflea Ty /eradldaFn
grm sTOT CUOUILILIeETET L&Fe& BN SHenmEeneT BHEIOID (6UTU]SHEH6T
SILNEH6TTE QeuaflGWmmMUILIBILD. Salhg F6U6085M60 @em&LI LIMTE86VTLD).

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.

sTrsemns Cauemuiluey FRWTE &HEFHSHEGD  CQUMIHTESET QLIBLOLITEILN
VG HETENNG  QSTeooTLemel. @&, AFmerll  QUITIHeT  SMIS&60TemnLn
QUTUIBSS 6TeoTLIeNS &L 195STLHSBME. AFlmerll QUM Flev CrImigsertley
IS HIL 6T allemeoTwimmM), eUmjemel GeueflGummid. @&, &TILGeTL. 2 L]
@OLULUMSCW QUBLUMSID &HLUIGGESTLHSmE. oflenn, Hev Crrmigertley
Lierfl& &ML /eTevldlEFLD STm GFI&H@GICUTSE LIFNE BIM &HeMME6T SHLIL| BIMLOMS
LTI HEGLD 24,60TTeV [HEHGLILIL I ([HESMS.

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 CuCOs3 (green coloured deposits) get dissolved in
acidic substances. This dissolution process is not just an acid-base reaction but also involves
complexation of Cu(ll) 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(l) 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.

Sdlevl] QUIMHETEHEBHHGD 2 CeumssHer LRIGILIGUTET (H&E&GHGH0D @emnL_Gul
BleWWD GCaud alleneordHemer  LOMeoorelJ&eTTey 610G  (LPLQUIMDEY  GUITEH6VITLD,
JeeTedTmmev & L& ereflgmer @@ Goud enliL] @)6Vemev. eTerflemWTE:E
Fa.Ml60TITEV, Cuo (B@LIL| BIM ABISHES) LDMHMILD STIE SHeTenLNU]6mL L CuCOs (LIFen&
BlIm L6 856T) ALeull QUIMIHETSH 660 S6mTULD 6T6dT M [BITLD 6T(H & &I E6 S TETETEVITLD.
@QbBSHS SIS ULPen QaumQweT M IAlev-&Tr  ellemer LWL (HILD
L WMg. QoL er, vl QuUTeTseflevsTer TS IwieoflsEBLer  Cu(l)
IWeoflgmefledr Fnl () MWLM (complexation) 2 6TETLRIGIWLG. NaCl (2_LL])
2 | 6T HHHD QFUISHTEV Cu(l) UI6dllE6T 2 ([HeUM@GLD 6T6TLISTEV, SIS SIH& LILIedT
SHHeUS! 6T60TMI Flev Y UIESET FonMIT6TMET (GLMBSHTET 1). @B&HEF GIFWedey, LM
&FEHSHULUL  QUMHETHEEHLET 2 Leml  BImISG6T  UwerUbhSsellsuemev.
FGEOTEOTMITEV, @) S GLOSYILD &Lq.60TLOME0T CaUD) e)l6m6oT LTS @)(HEEGLD.

However, even without going into these details, this activity is very useful to develop skills of qualitative
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observations, and of differentiating between changes due to chemical and physical phenomena.
eTeoflemild, @) 6UlEUTBISGEHEGET GIFGVEVITLNE, LietoTL] FTIHS 2 MMICHTEHEGLD
FmersmemneT  CLUMBSSaWL,  Caduilwey wommid Quouluey  FTbHS
BIEBLDEEHETTEY FLEHEGWD WMTMHMHEISEHSEHLCW  CaumLQSSHLILTTLILSMHELD
@BSHF QFWeLLIT(H L&D LILISDIGTOTS TS @)(HEE5LD.

Further extensions/discussions about this unit

GLald Qs MLFeusmasmer Lifley GM&HS 860HS60TWITL6V86T

If time permits, the following questions may be used for further discussion:

GBI  eInHGHTen, Lletaumn  Cometalldemeartt  UwerUbhSSH  Gsin

FH6VHSI6NTUIITL_6VITLD:

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

1) &SHSFILLD siblelsemeT allemeralls@ld. Qe TOImEFTemeauseTlev QLIHLO6TaN6Y
o Goumss  GUMHUTLILEET &HEFSFEsLILGL  CUTE 2 (heuT@GWL  Sidledler
&H60T60ILD 6T6OT6OT?

2) 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?

2) Gau® &5HsHUL eudlwpemmuilerGLima, Gosviflnmeord gmUL L /Sl SIGLImeoT
2 Geumssd GLMHUTLILIeNmBS BHsLILGSDST (SMeUG, BTN 2 CeumssHms
@LLEHCMITLOM? @)6M& 6TeU6UT M &HeooT(MLILG LILII?

3) Which method of cleaning the metal is more effective (chemical or physical)?

3) hSE FHPHSHLIL aublpenm GauHulwley FmibBs jevevg @UIMLIWLIE
FIHS) SMeoTols & gi?

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

4)  6THS HEPGHILILL QUITIHET/SHET (2I6V6Vg! S+&FHSHILILIL QUITIHET 6UemE86T)
35S HETUTLHSS!?

5) 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?

5  QUTEHETEH Flnss UWeaTU(RQSSULUGL  urgbuflwmer sl
LTSSHImEefley  Afllomarsans sHaliss, @f Ah&EGE Qeudtafwld (tin)
LFUULL gL  "epeuMDLLE&HD”  6TedTml FamlUBWL @Qbs  eublpenm &
HEMEVWIMTEH @ BHSHSE. @bHSHS QST FHLUL L HESGD em86llemneorehigCerT
QUIMSIEUME @)&H6m60T AMBR(BHSTISHET. LOTEoTeUT&H6T WTIHEEGWD @6ms LM
QLS EHSST?  Geraubflpammen UMTSEHEHESTE NS  SHeUTEHETTE
Bl60)6076) T TG [HSBIT?

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

explored.

LmISILCUMeT STLATL QuUTeTaserfley 2 1CUM(h S&H S FILILIL QLIMTIHETaHEmETULD

@)60600TS ST LIWLETLI(H &S 60TV [BL_GELD l6m6memaul]LD &I TUIGVITLD.
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copper coins (pennies in the USA) with various cleaning substances.

sTUIl  QUTmETEmET &HEHEFSFLLEG GMSE Cuaild sHlhg  G&merer,

LetTeuneemeumenm  UMHRSHTL  LIUISI6TNSTEH  QIhEHGD. @emel  LevGCelm!

F5HSHLLL QUITIHETHEMET 606U S SITLAT [HITE0oT UIMIS6M6T &8 SID Gl&F U160t 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.

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

Image sources

u|_g>®6m ELOGVIBIGS 6T (@) 60)600T UL S5\ 601 (H 5 &)
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Appendix A: Composition of cleaning substances
@ emetorlIL & FSHSIILILILI QUITIHETE 6|6 2 L g M8 6iT

Cleaning
Substance Main Components Other Components
GHHSHIUL | WNEHIW 2 Lo MIG6T LNm 2 L g migser
L1 QUIT[HeT
. >8 %cyoggpgousgsetic.acid Can vary according to the source and use
V'gﬁf‘]};&n S_L%]GOU 52@9;@&85 eLPGULIQILIMHAT LOMHMILD LILIeSTLIML 6mL
H 4| J QUITMISS! LDTMEVITLD
Baking
soda/powder Mainly Sodium bicarbonate Monocalcium phosphate and sodium aluminum sulfate
GLISHSMI QUBLO6TaN6L GEMIqUILD |GLOMGEOTIT &MeVEIUILD &LIMENVGLIL LDMMILD
gL LS TTLIG60TL G&mQuID yadleoflwih Feu&GLIL
/SITelT
Carbohydrates, sugars, fibres, fat, protein, other vitamins,
minerals like calcium, iron magnesium, manganese,
Vitamin C (ascorbic acid), citric phosphorous and zinc
Lemon juice acid asrrU(Surrema_ml_(Sm_asaT aEUasassml;rasm
eTeOOIFEFD  |6m6uL L LOl6dT C BITEET, Q&TPLIL, LITSHMmISET, LM
FTml (VS MILIS 9jblevd),  |emeul L LA6T&H6rT, LDMHMILD SMeVGIUILD,
FILfls 9lflevld @) (HLDL, GILD&EOTEIWLILD, LITEIVLIT6M, g]rmas

GLIMedT M 8560f1LOMBIG6T.

Common salt
o L

Sodium chlorid.e )
GHFIMQUILD SCETTen T

May also have alumina, silicates, magnesium carbonates,
and potassium iodide

VILAl6oTT, FOICEHL_G56T, QILnG6oflF LD
STILGETL_&6T, LoMmILD QUITLLIT&HIWLD
OGUIMEmL_L_

Vitamin C (ascorbic acid), tartaric
acid

Carbohydrates, sugars, fibres, fat, protein, minerals like
sodium, potassium, calcium, iron magnesium, copper,
selenium, phosphorous and zinc
asrrUCSurrema_ml_(Sm_asaT aEUasassml;rasm
BITI&H6T, Q&BMLDLIL, L|TSHMHISET, LDMmILD

Tamarind juice . .
Ljerflgam ggul_als_nﬁgéscgﬂwm) C&MQUILD, QLML L TEIWILD, STELGILILD,
LmiLmile ojuwleuld ' @@Ly, QUSTEILLD, 5md]ggo :
QF6eSeoflulLD, LimeruLIFen, sdlmids GLImedTm
& 60T LOMIGH6T.
Oxides of sulphur, calcium, magnesium, sodium, and
Coal ash %glé&tes alumina, OX|dest§1;|ron potassium
FITLDLIGV @@Sﬁjgmﬂ%ﬂasaim” FLLIT, STLFILID, QD& 60TEILID, GFTIQUILD,
LOMMILD QUITL_LMEIWILOI6T &6 &FL_SH6T
Wood ash Calcium oxide / carbonate, Oxides of potassium manganese, copper, and zinc
FITLOLIGY phosphates, oxides of iron QUUITL_LITSIWILD, LOMMBIGH60T6N, STLAlT, LoMoLD

ETQEWD
FHNFL/HTTUG6TL,

ORI 60T B, FH6MTFL_G61T
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SLIMENVGLIL_&6IT, @ (BLOL
S EHMFLH6T

Lactic acid, proteins, calcium

Fats, carbohydrates, vitamins, and salts of sodium,
potassium, and magnesium

Curd S : Q&MIOLIL|S6T, &rrlj(Surremm)l_CSm_asm
sWiliy CUMT&LL& -9“'6]61)-% : em6UL_L_LAl6OT&6IT, LOMMID G&TIQUILD,

HUSMISET, SMVSILD a7 | m@wih nmmith Quseat AW &S et

9 _LIL|&6T

Surfactants, phosphates, sodium

Detergent silicates, sodium carbonate Bleaching agents, sodium hydroxide, sand, and anti-caking
4 LFLIL @ wellens agents

po&/;v“_er. a GeOMLUILIGET, B BHENGET, GFTIGUILD QDL TTEHmEL,
Gmgm_%% LIMeNVGLIL&6iT, G&TIQUILD | LD6TOT6V, LOMMILD &L WIMGHE06V SH1&HESLD

FleOlCaHL 6T, GFITIQUILD
STIQLGTL
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Appendix B:

©)60600TLIL| B:

Sample results of various substances 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 may vary significantly depending on the pressure with which scrubbing is done.

LRISUGUIMeT SMETL UTSSImgeneT CHUSSLTLOE, CleuelGalml QLIMBHETEHNET
(SEFIJ'SS@LD@UITQI QuMILD (LDLQ.6)|B>6TT. E%QS@EHﬂUI_lI_I QI.II'I’@QTESGI‘HGUI’
@@u@un@m&%@m QUITMISS! LOMeoTeUJ&6rTledT (LPLY6)|&56iT gﬁ]g)meu LDI'I'QJI_II_GUITLD

UMSEIImIGemeT  CHUISHHIGCUMS, CHUISHN0T WHSHH0S LTINS
F&5H LI W6 56T GMILILIL G558 |66 8560011 L0MS LOMMEVITLD.

Action of dish scouring bar Action of wood ash

Before Beo re After

Action of lemon juice Action of vinegar

Before After Before After

Action of curd Action of tamarind paste

Before After Before

Action of baking soda Action of liquid Soap

Before | Before
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urs&irw GHWEEWw &L lguilsor allsmesor Fbusdler ailsmeur

(LD 6OT6TTIT Wedrevtiy (Lp6uT6TTIT IevTeuTiy
eTeVILOIF&FLD Fmmmler aileneor yefl&smguilss eilsmsor

(LD T8I esteutiy (LpsdTenty etTeuriy

Yeflggmmmlen ellemesor

(LpsaTery Getrevtty (LP6OT6DTT) Uledrenry

Cuadiny GamLmedlsor sllsmeor &lgey Gamulen edlsnsor
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