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Ca?* Mg?* Cu?* Fe?* Fe3* Co?* Ni2* Mn?* Cr3* Ag* Zn2* Pb2* AP+

Cu(OH), Fe(OH); NiH)2 Cr(OH); Zn(l-n)2 Al(OH);
Mg(OH), Fe(OH), Co(OH), Mn(OH), AgOH Pb(OH), J
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lfonem 6poj Ha KaTjoOHU N aHjOHU Ce HeoNnXoaHU 3a
npaBuUAHO PYHKLUMOHUPaAHe Ha KneTkute (K+ Na+ Cl-)

-NpeKy KOHUeHTpauujaTta ronem 6poj Ha KaTjoHu

N aHjOHM MOXKe aa ce YTBpAaT NaToNoWKU cocTojou-npeky Ca2+, Na+, K+...
-fonem 6poj og oBUE KAaTjOHN M AaHjOHU UMAAT NPUMEHA BO CUHTE3A HA /IEKOBM,
lfonem pgen KatjoHM U ce NPUMEHYBaaT KaKo cynsiiemeHTun...Joa, keneso, 6akap..

-ronem 6poj Baerysaat BO COCTaB Ha €H3UMMUTE U KaKO
MuKpoenemeHTH ce HeoNXoAHU Aa rm npumame
(»xene3o0, 6akap, joa, monnbaeH, )

-HeKowu ce co aHTUbaKTepuuMAHM CBOjCTBA
-HEKOM Ce OKCUAALMCKN CBOjcTBA NOTpebHu Bo papmaumja
MaHraH, jop,

...HO NMOTPEBHA E AHAJIU3A 1 Ha KaTjoHu 1 aHjoHn sBo BOAA
Bo 6pomatonowwkute aHanm3u Bo ceKoja naboparopumja
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3A 10 noeHn...KOJ CAKA, HeKa ce npujaBu Aa Hanpasu oA nNpeTxoaHaTa C/IMKa
CUCTEMATU3ALUMIA HA KATIOHUTE BO BU HA LLEMA Ha MK/ 3a
KBAJIMTATUBHU AHAJTIUTUYHKU METOAU 3A CENMAPALUUIA U ONPEAENYBAIGE,
CNOPEA LLUEMATA WUTO E NPUKAXKAHA

...LLlemaTta e Ha aHIMKUCKK, a NTOMOLL UMaTe BO C/IegHUTe CNajaosu
LUTO Ce BO OBa Npeaasatbe.....



HEKOU AEPUHULIMN BO KBAIUTATUBHA AHAJTUTUYKA XEMUIA

----AHAJINT---e cynctaHuaTta uam JOH wTo ce aHanunsupa

----- ’PYNEH PEATEHC-----e CYTNICTAHUA CO KOJA WUTO PEATUPAAT CUTE KATJOHMU op,
AapeHa AHAJTUTUYKA TPYNA n dopmupaat Tanosum co gageHa 6oja

------ CneundunuHun peakumum-----ce XEMUCKU PEAKUUN NPEKY KOWU pgapeH KaTjoH
Pearnpa CNMELUNPUYHO u moxke Aa ce pa3IMKyBa oA ApPYrute KaTjoHu BO
Taa aHaAUTUYUKA rpyna



| AHaantuuka rpyna KATJIOHU
'PYNEH PEATEHC-HCI-xnopoBoaopoaHa KucesnamHa

KaTjoHu BO oBaa rpyna ce
Ag+ Pb2+ Hg22+

Conute Ha XnopoBoaopoaHaTta KucenmHa HCl ce HapekyBaat XJIOPUAU

OBUE KATJOHU ce EAMHCTBEHU KATJOHU LLUTO FrPAAAT TELLKO
PACTBOP/TIUBU XNOPUAOHWU TANO3U CUTE CO BEJIA BOJA
co rpynHuoTt peareHc HCI
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Cpebpo o4 famHellHN BpeMUHba KaKo aHTUBUOTUK ---Cly4ajHO OTKPUEH
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In ancient times. food and drink Spoiled food would turn silver Silver powders and tinctures were
- was stored in containers lined with black due 1o high sulfur content, applied to wounds to prevent sepsi
~silver to keep them fresh. due to its which is why silverware is still used 3
- antimicrobial properties. Ship for eating in many cultures.

- captains dropped silver coins in ;
~ water buckets to keep them fresh. WS o ST Jewellery «\ > .
B A -
Photography j/ / 4 24
$ " .'.’5
-

Today silver is used mostly in
electronics, for coins, and medals.

TODAY

re many other uses of silver. S LU
USE OF SILVER

as for medicinal uses. solar
panels. phot phy. and jewelry.




NMUEHETO BOAA O[] CPEBPEHU CAAOBU HOCE/IO
3AJAKHAT UMYHUTET KAJ CTAPUTE HAPOAM



A Free Radicals

Damaged Cell Membrane
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Antibiotic e o >
Harmful bacteria Gut bacteria Mammalian Cells

Synergetic narrow spectrum effect at low dosage of Nano antibiotic
sustained release can be expected without Resistance and toxicity
Interaction of NP and antibiotic with peptidoglycan

Stabilized Green
synthesized NP -
Non toxic

Stabilized NP with
Antibiotic




dapmaueBTCKa
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How lonic Colloidal
Silver Works

The silver particles in lonic Colloidal Silver work to
inhibit the energy production and stop replication
of microbes.

What is a microbe?
A microbeis a
microorganism that
causes disease.

Other names for
microbes are virus,
germ, and bacterium.

So .. -
how does it work?

First, the silver ions
break through the 6
cell wall. E

B o =
SN erren e warce |0

Once penetrated, thi
interrupt the ener¢
production of ti

And finally, microb

the silver ions &

attach to the

DNA of the

microbe and stop - -

cell replication. This is wh)

lonic Colloidal Silve
is so effective
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20nm 30nm 40nm 50nm 60nm 70nm 80nm 100nm

HAHO-KO/TOMOHO CPEBPO-TPEH BO PAMPALMIA n UHOYCTPUIA
3a CMHTE3A HA JIEKOBU



...MEFYTOA, Bo nocneaHo Bpeme ce noronem e 6pojoT Ha
Pedepupann TOKCUHHU EPEKTU Ha KOTOUAHOTO CPEBPO
ARGYRIA-6onect og KononaHo cpebpo...eH3nMCKa geaKkTtuBauuja

Normal Hand Color




PacTtBOop WITO coapKu

NOCTMNAKATPU

CUCTEMATCKA KBAJTIUTATUBHA

Heno3sHaT meTaneH KaTtjoH AHAJIN3A HA KATIOHH
| Add 6 M HCI
[ ovciniein Deca ntate\
lpyna | KaTjoHM MpeocraHatu

dopmurpaaT HepacTBOPANBHU
xnopuan

| AgCl,PbCl, Hg,Cl,

KaTjoHu Bo pacTBop

)

Add H,S and 0.2 M HCl

Fpyna Il KaTjoHU
dopmupaat HepacTBOpP/INBU
CYZIPUU BO Kncena cpeamHa

Cus, CdS, Bi2S3, Pbs,

Hgs, As,S;, Sb,ss, SnS,
\_

Deca ntate]

MpeocTaHaTtu
KaTtjoHu Bo pacTBOp

J

Add (NH,),S
atpH=28

Fpyna lll KaTjoHu
FpapgaTt HepacTBOPAUBU
CYZI®UOMU Bo 6a3Ha cpeamnHa
U xuppokcnamn

Al(OH);, Fe(OH)s, Cr(OH);,
ZnS, NiS, MnS, CoS

Deca ntate}

MpeocTaHaTtn
{ KaTjoHu BO pacTBOp

W

Add (NH,),HPO,
and NH;

rr‘l_ﬁ,—‘....:l.na.ﬁ
Fpyna IV KaTjoHu
F'papat HepacTBOpPAUBU
S®OCPATHU u KpaboHaTH

Ca3(POL);, Sr3(PO,),,
MgNH,PO,

Deca ntate]

rPYMNAV
KATJOHU HA
ANKAZTHU METAJZIU n NH,*
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Knacudukaumnja Ha KaTjoHUTe npu

KBAJIUTATUBHA CUCTEMATCKA AHAJIU3A

[PYMEH PEATEHC | Tanor Ha KaTjoH co aHjoH oz

rpyneH peareHc

I Ag*, Hg,?*,Pb?* AgCl, Hg,Cl,, PbCl,

I-A [ Hg*, Pb*, Bi** H,S in Hg$, PbS, Bi,S;,

Cu*2, Cd*2 0.25M HcCl | CuS, CdS,

II-B | AsO,*, Sb3*, Sn* As,S;, Sb,yS;, SnS,

M | Crs*, Al Fed Dl Cr(OH),, AI(OH);, Fe(OH),

\Y; Mn2*, Zn2*, Ni2*, Co?* MnS, ZnS§, NiS, CoS

Vv Ba?*, Sr 2*, Caz*, Mg?* Ba,(PO,), Sr;(PO,),
Ca,(PO,), MgNH,PO,

\V/ Na*, K*, NH,* [pyna Ha pactBopsansm KATJIOHU




_ LLEMA 3A PA3/IBOJYBAHSE HA kaTjonuTe
' KBAIMTATUBHA CUCTEMATCKA AHANU3A ™

Aodaay Hopagn
» Ha/NH,*  soluble Soluble

ffer(pH 8) cations(NH4)2HPOfations

suble| OA3AN
tons| HCl u H2S

—_——— =

HCI I lon Gi
on G G lon Group 5
—_— 3, — 1o QrOUPS—— Alkali metal
! ions and NH ;*
Na*, K*, NH *
) (<)) ) 0] d
o) (@)} o) (@)} :
- - - =
p — p - p - p -
- -— -— —
o { | = [
) ) () )
@) O @) O
lon Group 4
Insoluble phosphates
chlorides — Mg3(PO4)2,
AgCl, HgzCl, Ca3(POq)2,
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Peakuuu co rpyneH peareHc
_ Ce pactBopa
Ag+ +HCl = AgCl AgCl + NH40H = [Ag(NH2) EeMOT TANOr

e Now weheae Mo { gt

Pb2+ + 2HCI = PbCI2 6en tanor "~ Cneumbuina peakuuja
-he Eff¢ 33 pp || co K2CrO4=xonT Tanor oA,

‘_PbCrO4-0ﬂOBO Il xpomart

S
N e
= igw

—
POCO gy 7= Py # CrOF oy POCIO 4y o= PPy + CeOP
Wad)

Hg,?* + 2HCI = Hg,Cl, 6en Tanor
| Hg2Cl2 + NHAOH=Hg,NH2Cl |15, (aq)+20H-(aq)—HgO(s)+H20
CneymdunyHa peakumja

3a »kuBa | co NaOH-
»ont Tanor og HgOH




Il AHannTnuka rpyna KATIOHU
'PYIMNEH PEATEHC-H2S —cyndypBOAOpPOAHa KUCENNHA

KatjoHu Bo oBaa rpyna KOU TPAAAT TELLKO PACTBOP/IUBU CYIPUAU
CO FPYNHUOT peareHc ce

As3t As>t 2+ Sh3+ Sh>* Bi3* Sn2* Sh** Cd2* Pb2* Cu?t Hg2+



Ag.E ApceH Ill cyndpuna-
173 YONT Tanor
ApceH V cynduna- |
A'I':|-5'5 YONT Tanor

AHTUMOH Il cyndpuna-

58,5, | noprokanos Tanor ‘ Ccds Kaamuym I cynduna-
SKOAT Tanor

AHTUMOH V cyndung-
’bI'El MopTokanos Tanor
us, | e CBis,




EBe Kako usrneaaat tano3ute oa Onoso Il cynduna PbS,
6usmyr Il cynduna Bis2S3 n kagmnym Il cyndpmna CdS
Tewko e ga ce npeno3Haat onoso cyndpuma n éusmyr lll cyndug,

n 3atoa Tpebaat CNEUNPUYHU PEAKLUNN 33
Jlo0Ka)KyBarbe Ha OBME JOHMWU....a KOra CUTe ce BO CMecCa Tal0roT Ha

HusHUTe cynduam nsrnena 3efieHMKaB KaKo Ha NocneaHa CANKa

PbS + Bi,S , + CdS

PbS Bi,S, Cds




CneunduuHa Peakuyuja 3a goKkaKkyBarwe Ha Pb2+ joHu e co peareHc K2CrO4 T.e. Kaanym xpomar

Pb2+ + CrO,* = PbCrO4-----tanor oa onoso |l xpomar co KonTo-noprokanosa 6oja

CneundunyHa peaKkumja 3a gOoKaXKyBare Ha Bi3+---co peareHc kKaanym joaupa Kil,
Ce po6usa Tanor og Bil3 co upHa 60ja Koj noToa Bo BMLLOK Ha joanaum |- ce pacraBapa
U paBa NOpPTOKanNoB KOMNJEKC

Bi®* + 3l

— BII3 bismuth triiodide
black precipitate

Bilz + I = Bily-

tetraiodo bismuthate
orange-red soluble
complex

Peakuuja 3a goKaKyBarbe Ha Cd2+ joHu
co peareHc H2S T.e. cyndpypsoaopos

Precipitation as sulfide: Cd?' + 58 — Cds W = |
scow preope IR Cd2+ + S% = CdS-----Tanor

Solukilizatian through . _— T+ Z e R
o 3CdS + ZND;~ + BH' = 3Cd?" + 35 + 2NO + 4H,0 %4 Kagmuym Il cyndua

Aminacamples Cod?* + dMHz = Cd[MH 5,|‘_11-

formation: .
Frhras miires cardmidm

soobpbilie o s . ? : -j HNO3






EBe Kako u3rneaaat tano3ute oA apceH Il cynduna As2S3,

AHTUMOH Ill cynduna Sb2S3....m Kanaj Il cyndua SnS
TelwKo e aa ce npeno3HaaTt u 3aToa Tpebaat CNEUNPUYHN PEAKLINN 33

[loKka)KyBatbe U Ha OBUE jOHU

Sns, Sns
( Light Yellow) (Brown)

As,S,

Dark Yellow




CneuudunuHa peakuuja 3a As lll cyndupa, ako KOH NOPTOKANOBUOT Tanor ce Aoaaae a3otHa KucenmHa HNO3, Tanorot
As Il cyndunp ke ce pactBopu. Toa e naeHTMdMKaLMja Ha 0BOj apceH 3+ joH. PaBeHKaTa

As2S53(s)+8H+(aq)+2NO-3(aq)————2As3+(aq)+3S(s)+2NO(g)+4H20

AHanunsa Ha KatjoHute op |I-B noarpyna-nocne gopasame Ha H2S-ce popmupaar cynduan

AsS; 3, SbS;3 , SNS;2
[lonaBame oueTHa KMcCe/InHa
AsS,S;3, Sb,S; , SNS,
. [lopaBame KoHueHTpupaHa HCl n 3arpesame

AS?SQ Sb+3, Sn*4
Aopasame NH40OH-
AMOHNYM XNOPOKCUA,

AsO,>° [opasame
JlogaBame cmeca o4 MarHe3smym HUTPaAT n OKCaJ/iIHa KMCennHa
AMOHNYM XNOPOKCUA,

Ce penn cmecaTa Ha 2 gena

MgNH,AsO, : ben Tanor Sb*3, [SN(C20,):]2
JlonaBame oueTHa KMCenHa

Jopasame
H;AsO, CyndypsogopoaHa kucenmHa H2S

! Jonasame AgNO3-cebpo | HuTpaT

KadeaB Tanor ben Tanor MopToKkanos Tanor




TPETA AHANTUTUYKA TPYTNA HA KATIOHU
-----TPYNEH PEATEHC e amoHuym cyndpupg (NH4),S------

Bo oBaa rpyna cnaraat KajTOHUTe Ha
Al3+; Cr3+; Fe3+; Mn2+; Ni2+; Zn2+, Co2+

TRANSITONMETAL © 7 1177 ==
ION COLOURS

Transition metals form coloured compounds
and complexes. These colours can vary
depending on the charge on the metal ion,
and the number and type of groups of atoms
(called ligands) attached to the metal ion. In
aqueous solutions, the ions form complexes
with the colours shown to the right.

OH,
HZO’fr,l WOH, ¢ TITANIUM VANADIUM CHROMIUM
o Ti v Cr
H20/|\OH2 :
OH,

HYDRATED TRANSITION METAL ION

3+ 2+ W 3+ |Q| 4+ 2+ (M| 3+

Electrons are arranged around the nucleus of
the metal atom in orbitals. Transition metals,
unlike other metals, have partially filled d
orbitals, which can hold up to 10 electrons. H

When ligands are present, some d orbitals ~ : 7+ 2+ 2+ 2+
become higher in energy than before, and :

some become lower. Electrons can then move

between these higher and lower d orbitals by

absorbing a photon of light. This absorption

of light affects the percieved colour of the

compound or complex. The wavelength of the

light absorbed is affected by the size of the

energy gap between the d orbitals, which is

CharE on i mital fan € O land ancithe MANGANESE IRON COBALT  NICKEL ~ COPPER
: Mn Fe Co Ni Cu

2014 COMPOUND INTEREST WWW.COMPOUNDCHEM.COM

Al{OH), Ksp=3-103

aluminum hydrooscgde |

flaky white precipitate
Cr{OH)4 Ksp=16-103°
Fe(OH); Ksp=1,6-103
Mn{OH); Ksp=4.10

manganese hydroseyde (1)
wrhile-pink predipitate




OBOEHOCT Ha BOAEHU PACTBOPU HA JOHUTE O TPETA AHAJIUTUYKA TPYINA

----cnopea, BOUTE moxKe aa ce npeno3HaaT oBue KaTjoHU (aKO Mmame UCKYCTBO)----

LT




OBOEHOCT Ha BOAEHU PACTBOPU HA JOHUTE O TPETA AHAJIUTUYKA TPYTNA

----cnopea BOUTE moxKe aa ce npeno3HaaT oBMe KaTjoHU (aKo nmame UCKYCTBO)----

e
’

Chromium lll aq Chromate aq Dichromate aq Manganate aq Permanganate aq

1 18

Iron Il aq Iron Il aq Cobalt Il aq Copper Il aq Nickel Il aq

[}




PEAKUUUN HA KATIOHUTE OA4 TPETA AHAJIUTUYHKA TPYNA CO
FPYNMEH PEATEHC-(NH4)2S 3A TPETATA AHAJIUTUYKA TPYNA

Group Ill unknown

NH3, st, Heat SE—.

NiS, FeS, MnS, Fe(OH),,
Al(OH);, ZnS

Group IV ions

Mpn goaaBakbe Ha rPyneH pearexc
AMoHnym cyndunpg,

Ce pobusaat nnm cynpumam

Nnn xmppoKeuam Ha KaTjoHuTe

Op TpeTaTa aHa/IMTUYKaA Fpyna n umaat

LpHa
Bena nnun ypseHa 6oja...oBa ce bouTe Ha TaNo3UTE

() + () = Nis(o) R
Fe?(aq) + 57 (a0) = FeS(®

Zn?*(aq) + S?7(aq) S ZnS(S) Tanor co 6ena 6oja

e (ac) + 5 (ag) = MnS(®)

APR*(aq) + 3 OH (aq) S Al(OH),(s) Tanor co 6ena 60ja,

BO/NIYMUHO3€EH KaKoO re



HAJOOBAP TECT 3A UAEHTUDPUKALIUIA HA KATJIOHUTE O] TPETA AHAJIUTUYKA TPYNA E CO
HATPUYM XUAPOKCHUA NaOH

BLS, NHOH), AHOH),

NI{ODMNMG), SnS, AQ A0, AgCa




Ca?* Mg* Cu?* Fe?* Fe’** Co? Ni* Mn** Cr** Ag* Zn** Pb** AP

Cu(OH), Fe(OH); NiH)z Cr(OH); Zn(H)z Al(OH);

Mg(OH), Fe(OH), Co(OH), Mn(OH), AgOH Pb(OH),



FPYMEH PEATEHC 3A IV-TA TPYINA KATIOHU E
AMOHWUYM KAPBOHAT nma ¢popmyna (NH4)2CO3

Bo oBaa rpyna cnaraar joHute Ha Ca2+, Ba2+, Sr2+

CUTE osue joHu popmupaart TELUKO PACTBOP/IUBU COJIU (Tano3un)
HAPEYEHU KAPBOHATU CaCO3; SrCO3; BaCO3
co rpynHuot peareHc, CUTE TAJZIO3U ce co BEJIA BOJA

Ba2+ + CO32 Ba CO Ta%mr co 6ena:6oja
Sr2+ + C032 SrCO3 Tanor co 6ena 60ja

Ca 2+ 4 CO32 Caco3 Tasior co 6en:i\ 6oja



CUTE oBue joun ¢popmupaat TELUKO PACTBOP/IUBU COJIU (Tano3m)
HAPEYEHU KAPBOHATU CaC0O3; SrCO3; BaCO3 (oA neBo KOH AEeCcHO)
co rpynHuot peareHc, CUTE TAJIO3U ce co BEJIA BOJA u TellKo ce pa3anKysaar...




HAJOOBPA UOEHTUD®UKALIUIA
Ha osue joHu

E

CNOPEQ BOJATA HA NIAMEH
Kora HMBHM pacTBopu

Co nnaTUHCKa urna Ke ce BHecart

Bo MNTIAMEHMUK, Toraw/.....

Sr2+ joHuTe gaBaaT NJiameH co
KapmuH 60ja:

Ba2+ joHuTe AaBaaTt n1ameH co
3eneHa 60ja

Ca2+ joHuTe gaBaaTt n1ameH
Co nopToKanoBo-upBeHUKaBa 60ja

Grades G 2° Bal" Cul’
9-12




MnameH o6oeH
Kora pactBop Ha
Kanuynym Ca2+
Ce BHece BO
NnAameHuK

MnameH o6oeH
Kora pactBop Ha
6apuym Ba2+
Ce BHece BO

nNAaMeHUK




FLAME TEST COLOURS

858888

A Flame test is an analytical procedure used by chemists to detect the presence of
particular metal ions, based on the colour of the flame produced. When heated,
the electrons in the metal ion gain energy and can jump into higher energy lewvels.
Because this is energetically unstable, the electrons tend to fall back down to
where they were before, releasing energy as they do so. This energy is released as
light energy, and as these transitions vary from omne metal ion to another, it leads
o the characteristic colours given by each metal ion.



KATJIOHU O]
V-Ta
AHAJIUTUYKA TPYIA

....3Q KaTjoHUTE
oA, OoBaa rpyna
HEMA IPYNEH PEATEHC

NINjakoBo obojyBame
YKonTo obojyBarbe BO n1ameH .

TyKa cnafaar joHuTe Ha =t LIPBEHO OB0JYBAHSE
Mg2+------ 6eno obojyBare

K+; Na+; Li+, NH4+; Mg2+

_/"/‘ Plabiaum wire
/ du_p " chilute #Mcl - O‘(M
rvise wa olithilled watec







ammonium + Hatpuym ‘ Hatpuym + water + aMQHMjakr
chloride XWAPOKCUA, xnopua

NHCl + NaOH w=mp NaCl + H,0 + N

wet pH
paper

Bo npucycteo Ha
AMOHUYM NH4+ joHu
Co popaBarbe KOH
PacTBopoT Ha
CUJTHA BA3A NaOH _

M CO MNAKO 3arpeBare Y,
Hag oTBOPOT Ha KMBeTaTa ce 0CeTyBa :
Mupuc Ha amoHujaK

[ac wTO ce n3asojysa




Qualitative inorganic analysis

SEPARATION AND IDENTIFICATION OF CATIONS

ORIGINAL SOLUTION
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CATION ANALYSIS WITH VOLTAMMETRY-THEORY OF STRIPPING VOLTAMMETRY
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Electroanalysis

e —

Measuring transport properties of ion in phases - Measuring of electrochemical equilibria and charge
: ” transfer reactions and interfaces
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Steps in Stripping Voltammetry of Cations

Pre-concentration Stripping
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