Enementn 15. (VA) rpyne

A3ort, ocop, apceH, AHTUMOH, OM3MYT

| emeram ™ + T4 7101 ‘N=N: N, X
(KHCeJTH OKCH/IN)

Ns2 np3 P, t>3800°C

| merajnounm P, Terpaenap yrao P-P-P Be3e 60 °C
(amoTepru okeHIH) (e IEMUYHO MIPeKJIANae P-opouTaaa)

MeTal P, - crabuiHuja ajnoTponcka MoagupuKanuja
(6a3HM OKCHIN) - upBenu gpocdop

- JJaHYaHAa CTPYKTypa
- BHIIIE TaYKe K/bY4alha U TOI/bEha

Jennmema ejemeHara 15. rpyme
OxcuaanmoHa crama. 0 -3 g0 +5

Jeanmemha y KOjUMAa eJIeMeHTH 15. rpyne uMajy nmapHo OKCHAAIMOHO CTalkbe Cy HeCTA0UJIHA U
napaMarHeTH4Ha



A30T

A30T - Irpaam BHIIECTPYKe Be3e, He MO)Ke OUTH NMEeHTAKOOPANHOBAH

N 1s? 2s%2p3 Ocobune:

rac 0e3 00je 1 MUpUCA, HE TOPH, HE MOAPKABA TOPeEHe
UHEPTAH rac, idjaMmarHeTu4aH, pea seze =3
Hajje(PTUHUU U HAJIPUCTYNNAYHUjU UHEPTHHU rac
azor ca C, H, P, O u S yi1a3m y cacraB ;KuBe Marepuje

PacnipocTpameHOCT:

-y Ba3ayxy oko /8 %0

-y yniickoj mwaautpu (NaNO,)

- OPraHCKHU Be3aH a30T y NPOTEeHHUMA
OMJLHOT U )KHBOTHHCKOT TMOPeKJIa

Jlaboparopujcko 1o0ujame a30Ta -TePMUYKHM pa3.11araH>eM
+3
AMOHHUyM-HUTPUTA
Iym-HTp NH4N02 — |\|2 + 2 H,0
300r cBOje HHEPTHOCTU NPHUMEYje ce Yy MeTAJTyPruju, XeMHjCKOj
UHAYCTPUJU, IPeXpaMOEHO] MHAYCTPHUjH, NO/ONIPUBPEIM 32
TPAHCIOPT arpeCMBHUX MaTepHuja.

Y TeYHOM arperaTHoM CTramy 3a 0p30 xuialjewe y uHAYyCTpUjH,
NPOU3BOAKBU XPaHe, METUIMHUA U BETCPUHU, HAYYHOTEXHUYKUM TeYHM a3oT
HCTPAKUBAKHLUMA. ..



A30t1 unnHu 3,1% ykynHe Texune u 11% cyBe TeXHHE JbYJICKOT Tea. @ B
To je raBHa KOMIIOHEHTa aMHUHO KUCEJIMHA, TPOTEHHA, HYKJIICHHCKUX
KUCEJIMHA. E | L

BT P Y B B

hennjcka membpaHa XemornobuH

NTTROGENICYCLE

LNKNYC a30Ta



dochop
PacnpocrpameHocT:
- @ochoput Cay(PO,),
- amatutu (Cas(PO,),F, Ca;(PO,),Cl, Ca;(PO,);0H )
-y KocTuMa, 3youma Ca,y(PO,), (60%)
- P (nocunay céemnocmu) unnm yax 1 % cBeykynHe TenecHe
TEXHHE.

- Y IPUPOAN HeMA CJI000IHOT ejieMeHTapHor (ocdopa

C — peayKIMoHoO CpeicTBO
SIO, -rpaau CaSiO,

Jlobujame: :xapemwem Cay(PO,), ca SIO, uC E4(g) u CO(g) ommajajy ce xmahemem
+5 o t=1300°C o 4 c% yyBa MCIOJ BOJAE

2 Caz(PO,),(s) + 6 SIO,(s) + 10 Cs) =— 6 CaSIiO4(l) + 10 CO(g) + P,(9)

P, — 0esau ¢gocdop

HecTaduiaHa ajorponcka Moau(pukanuja

Yysa ce ucnoa Boae, y BOAHU je HepacTBOpaH, pacrBapa cey CS,
Y Mpaky cBerayua — pocopecueHumja

Jak je oTpoB (;eTaana 103a 3a yoBeka 0,1 g), Ha KOJKH M3a3MBa paHe Koje TEIIKO 3apacTajy,
nporuBoTpos je CuSO, - P, npeBoau y HepacrBopuu Cu;P,




260 °C
Poei —  Poveni AH =-17kd/mol

LpBenu dochop

- CTA0MJIHMja AJIOTPOIICKA MOAM(PUKALIU]A
- Mak€ peakTuBaH o 0ejor gocdopa

- HEPACTBOPAH Y CBUM PacTBapa4YuMa

- HMje OTPOBaH

- P€aKTHBAH CaMO HA BUCOKUM T

Ipuu dochop — HajHecTaOMIAHUja asoTponcka Moqudukanmja pocdopa

Ilpumena:
- Y HHAYCTPHUjH INUOULIA
- 32 IPOM3BOAKY BemTaukux hyopusa
- 0esiu P, y BojHe cBpXe

3




docdop y 06auky PO, je 6uran jep rpagu JTHK u PHK. HaN

heanje xopucre ageHosun tpudochar (ATP) 3a mpenoc — N
enepruje. ®ochoaunuam rpaae heaunjcke memoOpane. o o o E ' N,}
Coaun kaamujym docdara Kopucre KHUBOTHH€ Jda Om 0-p-0—fp—0—F—0— M
ojayaJjie lbUXOBE KOCTH. ©c o o

®ochopa y 4oBeky mmMa oko 1 % cBeykymHe TeJsiecHe OH OH
TesxkuHe. (3/4 ¢y y kocTHMa M 3y0OHMa Kao anaTur).
buraHn je 3a 3eM/bHIIITE KA0 MAKPOMHUHEPAJI.

doconunnug,




Jennmemna a3ora:

-3 -2 -1 -1/3 0 +1 +2 +3 +4 +5
NH, N,H, NH,OH HN, | N, N,O NO N,O, NO, N,O,
Amonijak | hidrazin | hidroksilamin | azidna | azot | azot(l)-oksid azot(l)- | azot(l11)-oksid | azot(lV)-oksid | azot(V)-oksid
kiselina oksid N,O,
NH,* H,N,O, HNO, HNO,
amonijum hiponitritna nitritna nitratna
jon kiselina kiselina kiselina
NH, nitriti nitrati
amidni jon
Jemumema pochopa:
-3 -1 +3 +4 +5
PH, HPH,O, PX, P,Oq PXc
fosfin _ _ trihalogenidi fosfor(1V)-oksid pentahalogenidi
hipofosfitna
h!(lSillnfE-it- F)406 H4|:)206 I:)4010
(hipofosfiti) fosfor(111)-oksid fosfor(V)-oksid
hipodifosfatna
H,PHO, kiselina H,PO,
fosfitna kiselina fosforna kiselina
(fosforasta) (fosfati)




OxkcuxaumoHo crame -3 AH,; — xuapuam, racoBu, nMpaMuIaaiHa reoMeTpuja

NH, AMOHHUJaK 5 N
P docdm CTAOMJIHOCT Omaja :
A Ifl onaja 0a3HOCT / \N\ ‘6.\
S; H3 apc164H peaykunona moh pacre H H -
BiH 3 %::;MI;I;HH noBehaBa ce oTpoBHOCT H
3 v
JloOujame aMOHHjaka CHHTe30M m3 ejiemeHara (Haber-Bosch-ov mocrymak):
t=500°C
No@ + 3 Hy@ ===2 NHj() AH = -92 kd/mol

AMOHHjaK ce KOPUCTH 32 100HMjame a30THe KHCeJHHe, aMOHHMjYMOBHX COJIM, HUTpaTa (BemrTauka hyopusa),
y HAa)THOj HHAYCTPHU]HU...
NH; je: - craduiian MoJieky.J1
- 0e300jaH rac, HempHjaTHOr MUPHCA e ——
- pactBopan y Boau (1 dm? H,O pacreapa ~ 1300 dm3 NH, B
- moJ1apaH |
- rac Koju ce Jako konaensyje (tk =-33.42 °C)

CICNC NE AMMNAMIA PaICAMIME 1IN EICU

—

Red. or purple gills

‘\"l
R
“\v}'}' r.wq

- Da3HOI KapaKTepa 4 S
=" Fish is lethargic_ - e

= N H4CI Hnmanop Lay at the bottom of the tank

Lt




Peakuuja aMoOHMjaka ca KMCeJUHAMA — AaMOHMjyM COJIH

CH3COOH + NHs;—= NH,* + CH,COO" {
YBomu: NH; + H,O=—==NH," + OH

NH," - cosu Ha co0HOJ TeMmepaTypu ¢y cTa0UIHE
- HA MOBMILIEHO] TEeMIIEPATYpPH pacmnaaajy ce

AKO je CO HACTAJIA U3 AMOHHMjaKa W KHCeJHHE KO0ja HUje OKCHIAIMOHO CPeCTBO

(NH,),CO, —— 2NH,+CO,+H,0  (t=60°C)
NH,HCO, —— NH, + CO, + H,O
NH,CI ——  NH,+ HCI (t=350°C)



AMOHHjaK MoKa3zyje U ¢j1a00 u3pakeHe Kuceye 0COOMHe, aTOMU BOJIOHMKA Ce MOI'Y 3aMEHUTH
METAJIOM - HACTAJy JepuBaTU aMOHHMjaKa:

-amuau - NH,”  (amMmam aJkaJHHX M 3eMHOAJIKAJIHUX MeTaJIa)
- HMMIHA -NH?
- auTpuAn - N¥
-3
PH; dochun . "
JloOoujame: Pais) + 3 H,O + 3 NaOH @ 3 NaPH,0,
Na-xumogochurt
DochuH je:
- 0e300jaH rac
- OTPOBAH

- HENPUJjaTHOT MUPHUCA

- cmoHTaHo ce maau Ha Ba3ayxy 4 PHz (@ + 8 Oy — P4019s) + 6 H,O
- ¢J1a00 pacTBOpPaH y BOAU

- cs1aduja 6a3a ox NH,

®ocponujym coaun: PH, X .\ .\
- HecTa0UJIHe PH3 + H" —= [PH,]

- PH,CI, PH,Br, PH,|



-2
OKCcHAALMOHO CTame -2: N,H, - xuapa3uHn - pearyje 0asHo, c;1aduja 0aza o1 aMOHUjaKa
- XUAPA30HUJYM COJIH

H

Yuct N,H, je 0e300jHa TeuHOCT | T A

t, =113,5°C NN N,H, - pakeTHO rpuBo

H
t > 250°C xnnpa:mn Ce Pa3JIaAkKe yecumerpuuan
0 - 'paid IBe BPCTE COJIU

3N2H4(g) —> Ny@ + 4 NH 3(9) - cBe cy pacTBOpHeE y BOIAM OCHM XHAPA30HHjyM-cyJidara

- xuapa3zouujym-uurpar (N,H:*NO;") excnnozue
- N,H, okcnpanmone u pexykumoHe ocoouHe

Oxkcupammono cramwe -1: NH,OH - xuapokcuaamun

NH,OH + H" === NH3OH"

0asHe ocodune hidroksilamonijum soli ‘N—OH

OKCHIAIMOHO U PeAYKIIMOHO CPEICTBO
yuct NH,OH je Hecraduina cyncranna H
pasiaxe ce Ha t > 15 °C, Ha BUIIUM TeMIlepaTypaMa pasJiarame je eKCII03UBHO

3 NH,OH "Z53°°N, + NH; + 3 H,0

xuapokcwiaamonujym-xiaopua (NH;OH*CI') - crabuano jennmema



-1/3

OxkcuganuoHo crame -1/3: HN; - asuaHa (a30TBOJOHMYHA) KHCEJIUHA
- COJIN A3UIHU

CIS)

s ® © @ © ® 80
:N—NEN: - N: :N: - :NEN—N:
HN; - je Teunocr (t , = 37 °C)
° S}
- ¢J1aba kucesmHa (MaJio jaya oa cupherne) N—N=N:
- a3U/IHA KMCEJIMHA U IbeHe COJIU Cy €KCILUIO3UBHE CYINCTAHIIE H/ B

- a3U/]1M ce ynorped/baBajy kao neronaropu Pb(N,),

OxcuaganumoHo crame +1:

OKCHIN: Kuceanne:

N,O a3or(l)-okcua (a3or-cyGokcnn) H,N,O, XUNOHUTPHUTHA
PA menocroju HPH,O, xunmopocpurHa



+2
OKkcuaanMoHoO cTame +2: NO - azor(ll)-oxcna (azoT-MoHOKCH])

Joonjame NO

- cuHTe30M u3 eiemenara: N, + O, 2 NO AH = 180 kJ/mol
2NO + O, —> 2NO, AH=-113kJ/mol

2700 °C

NO je - 6e300jan rac .
- BpJIO OTPOBAH rac ‘N=0O:
- MaJIO PACTBOPAH Y BOJAH
- HeyTpaJIaH OKCH/I
- mapaMarHeTH4aH
- 1ako aaje HuTpo3uia NO'jon
- ynorpeodsbaBa ce 3a nooujame NO,



OxcuaanmMoHo crame +3:
- azor(l11)-xamorenmam NX; (NF;, NCly, NBryu NLy) - dochop(l1)-xanorenuau PX; (PR3, PCl;, PBrj, Ply)

- a301(l11)-okena (azor-Tpuokena) N,O, - pocop(l11)-oxcun (pochop-Tpuokenn) P,O,
- uuTpuTHA (a30oTacra) kuceauna HNO, u wene conu - pocdurna kuceanna H,PHO; n mene conu
HUTPUTH xuaporedpochuta HPHO,; u pochutu PHO,>

Jlako ce
packuaa

Azot(l11)-oxeun N,O; - uBpeTa cyncranua Mojape 60je y TEHHOM CTambe
pucnponopuuonuiie Ha a3or(1V)-oxeua u azor(l1)-oxcua

® o o ..©
0
Boaenu pactBop N,O; pearyje kuceio:  N,O5 + H,O === HNQ, ' HHeemima

(HUTpUTHA)

HNO, + H,0 === NO, + H30" Ka=45x10*mol/dm?




HNQO, je:
— cj1ada MOHOIIPOTHYHA KUCEJIMHA

- rpaj¥ CaMO0 HOPMAaJIHe COJIM HHUTPHTE
- HeCTAOMJIHA KHUCEJINHA

- HAITPUTH C€ NMOHAIIAJY KA0 OKCHJIAIMOHA U PEAYKIMOHA CPEACTBA
- Y BOICHOM PaCTBOPY HUTPUTH XUIAPOJIM3Y|Y

NOZ_ + Hzo —_— HNOZ + OH_

CBu HUTpUTH Cy pacTBOpHHM y Boau ocum AgNO,




®ocdop(l11)-xaopun, PCl, / ‘\
PC|3 + Hzo —> H2PH03 + 3 HCI X
dpochurTHa KHUCeTUHA MApaMHuIaTHA
CTPYKTYpa

Dochop(l11)-oxcun (pocdop-Tpuoxeun) P,O,
- OTPOBAaH
- Boxenn pacteop P,O; pearyje kuceJio PO + 6 HO — 4 H,PHO;

H,PHO; - ¢ochuTHa KHCceMHA H,PHO; + H,O = HPHO; + H30O"

¢J1a0a JIMIPOTHYHA KHUCEJIUHA HPHO; + H,O = PHO32' + HiO"
OKCHIAIMUOHO U PCAYKINMOHO CPEACTBO B po HHje AKTUBAH
N O
P<— P

H—g—'g):/ \Q:
H,PHO; > HNO,
<
jaYUHA KUCEJHMHA pacTe




OxcuaanmoHo crame +4:

Oxcuau:
NO, azor(lIV)-oxcua (a3oT-quoxcua)
P,Og4 dochop(lV)-oxeun

Kucenune:
H,P,O, xunogudocdarna

N204 > N02

NO, — rac upseno-cmele 6oje
- OTPOBaH A, .0
- PACTBOPAH Y BOIH :O/N—\\ U i
- OKCHIAIMOHO CPEICTBO / >
- MapaMarHeTu4an TeMIepaTypa pacre
- cumkerbem Temmneparype aumepusyje 2 NO2 == N0y AH = -82 kJ/mol




Bonenn pactBop NO, pearyje kuceJio:

2 NO, + H,O

HNO3; + HNO,

P,Og dochop(1V)-oxcua
H,P,O; xunoaudgocparna kucejiuHa

Bonenn pactBop P,Og4 pearyje kuceJo:

P408 + 6 Hzo — 2 H2PH03 + 2 H3PO4




OxcuaanmmoHo crame +5:

Oxenau:
N,O; a3or(V)-okcua (a30T-meHTOKCH])
P,O, pochop(V)-oxecna
Kucenunne:
HNO, nurparna (a30THa) KUCEJINHA U HeHe COJTU HUTPATH

H,PO, docdarna (pochopHa) kuceauHa u weHe cosn dpocharu PO, xuaporendocdaru
HPO,? u puxuaporendocdaru H,PO, u,

¥ L%

XaJIOTeHu/Iu: |

PF., PCl;, PBr; - Tpuronajana 6unupamMmuaa b




HajBa:xxnuje jenumema azora cy HNO; u meHe coJin HUTpaTu

Ha COOHO] TeMneparypu 0e300jHA YBPCTA CYNICTAHLA
OypHoO pearyje ca BOAOM

N205 + HzO . 2 HN03

Ocodoune HNO;:

- 0e300jHA TEYHOCT

- jJaKa MOHONIPOTUYHA KUCEJIUHA
- y peaknmjamMa ca MeTajauma, 0a3HuM U aM(pOoTepHUM OKCHAMMA U XHIPOKCHIMMA IPAAHN COJIU

— HUTpAare

- CBM HUTPATHU Cy PACTBOPHH Y BOAM

- KHCEJIMHA U HbeHe COJIM jaKa Cy OKCHAAIIMOHA CPeCTBA

- pacTBapa cBe metaJse ocuMm Au, Pt, Ir i Rh
- macuBu3anmuja meraaa —Al, Fe 1 Cr




IlenTaxanorenuau pochopa: PX;. (PF., PCl;, PBr.)

PCIl; (uBpcTa cyncranma)
Cl

N

Cli--| P==Cl

Y/

Cl

N

/

Bonenu pactBop P,0O,, pearyje kuceso:

P4Olo(S) + 6 Hzo — 4 H3PO4
Cas(PO,), + 3H,S0, —= 3CaS0O, + 2 HiPO,



dochopHa KuceIUHA je caada Tpoda3HAa KUCeJINHA:

H,PO, + H,O = H,PO, + H30" K= 1,1 x 102 mol/dm?
H,PO, + H,O0 = HPO,* + H30" K,= 1,2 x 107 mol/dm3
HPO,> + H,0 = PO,> + H30" K = 1,8 x 10°2 mol/dm®

Boaenu pacrBop auxuaporeHn pocdara pearuje cjaado Kucesio

H,PO, + H,O == HPO,* + H30* K,= 1,2 x 107 mol/dm?

Boaenu pacrBop xujaporen pocdara pearuje cjaiado 6a3Ho .. ..
JIEHH P p Xuap ¢ochara pearn;j H_Q\ /Q—H
HPO, + H,O =— HyPO, + OH"

. / \ .0
H—O :

auxuaporengocdaru — paCTBOPHU Yy BOAM
xujapored@pocparu u pocharu — paCTBOPHU CaMO AJKAJIHUX MeTaJIa

Ynorpeoda ¢pocdara - Bemitauka hyopusa |



DochopHe KUCETUHE:!
200 °C
2H3PO4 —-— H4P207 + Hzo

pirofosforna
(difosforna) kiselina

H—O H—:(,): H—jc,)j H—jc,)j
l Fo---=="" sl 1® .. -« @ .. C
H—0—P—0-IH H—O-E-IID—O—H H=O=P—0—P—H—H + 0
S—OH HC ! I
o o o) o

(HPO,),, - meradochaTna kuceauna



Enementn 14. (IVA) rpyne (yribeHUK, CHJIMLIUjYM, TepPMAHU|jyM,

e (nemeran) KaJ1aj U 0JI0BO) g irsssrssonsfobana
1 B
M A = HHH
: [ HEH
1491 (MeTajionn) ns2 npz . HZ BRREREA ZEZ
‘ S - 7 6 5 L 1 R A
S5 881 *
3,Ge (meTanonn) | sp? ¢ G
**Actinides;z:ﬁ:g_;:lgl I i
£qON (meTaun) crpykrypa aujamanTa (Sp3) C, Si, Ge, Sn
Kpucraana pemerka
g2PD (MeTa) IHjaMaHT rpadur

Sy

cTpykTypa rpadura (Sp?)

(a) (b)



Iomanu 0 KPUCTAJHUM penierkama ejiemMenara 14. rpyne CTPYKTYypa C|Si|Ge|Sn

+
+
+
+

JAujamMaHTCKa pelieTrka

Oxkcuganuona cramwa: -4,-2, 0, +2, +4 I'papurHa pemrerka +

MeTtajiHa peuierka +

HeraruBHO OKCUJIAIMOHO CTAKH€:
Yr/beHUK:
- KapOuaM (ca eJieMEHTUMA Makbhe eJIEKTPOHETraTUBHOCTH)
- YIJbOBOJAOHMIM (CA BOJOHUKOM)
Cuiaununujym:
- cnJanIuau (jequmbemha Sl M MeTaJa)
- cJ1aH| (jequmbemba S| M1 BOTOHUKA)

OxcuaanmmoHo crame +2:

CO wHeyrpajan |— CTa0WJIHO jeAUIbEH:€

;i@' CaMoO Y raCOBUTOM CTalby HA BUCOKOj TeMIlepaTypH
GeO kwuceo

SNO amdorepan

PbO amdorepan (jaue 6a3He ocoOuHe)

\4

CTA0OMJIHOCT pacre



OxcuganmuoHo crame +4: jenumema C, Si, Ge, Sn, Pb
- xagorenuau C, Si, Ge, Sn (PbCl,)
- okcuau XO,,

- KUCCJIMHE

Oxcuau: CO, SIO, GeO, SnO, PbO,
>

onmaja KMCCJ/IN KaAPaAKTEP OKCH/IA



Yribenuk (C)
Y npupoau:
- esieMenTapuu C (rpadut, aujaMmanT)
- Y 00JIMKY jequmbemha
- INIABHM CACTABHU J1€0 OUJ/bHOT M JKMBOTHUHCKOT CBETa
- CO, y armocdepu
- CaCO, (kpeumak, kpeaa, Mmepmep)
- MgCO, (mernesur)
- CaCO; x MgCO, (mo1omur)

AJioTpornicke MoaupuUKaLUje YI/beHUKA: 0,142 nm
JAujamMaHT I'pagur

0,340 nm {

®dyuaepen (orkpusen 1991. roa., cacroju ce ox 60 Sp? xubpuausosanux C atoma)



Hujamant (Sp°) I'padur (Sp?)

- BpJIO TBPJ - BpPJI0 MeKaH
- BUCOKA Tauka Tombema 3500°C - BUCOKA TaUKa TOI/belha
- M0JI0KAaj aToMa CcTPOro pukcupaH - MaJia ryctuHa (p = 2,22)
- He TIPOBOAH €JIEKTPHYHY CTPYjy - IPOBOJM €JIEKTPHUYHY CTPYjy
- METACTA0OMJIHA AJIOTPOIICKA MOTU(pHUKAIHja - CTA0MJIHA AJIOTPOIICKA MOAN(HUKALIHM]a
. 2500°C
Jdodujame rpagura:  gijo, + 3¢ —» C(grafit) + Si + 2CO
30 h

Cuiamant === Coyrat AH = -2.1 kJ/mol fz‘gldgoxolgg -3x 10" MPa
JujamanT v rpapur HaJ1a3e ce y NPUPOIU Y MAJIUM KOJUYMHAMA
JlujaMaHT - aparo kameme
- Y TeXHUIIM 32 U3paay Oymu/jauna, Opycujivina U HOxKeBa

I'pagur - eJiIeKTPOAHU (AHOJHU) MATPHjAJI
AMop(pHHU yrasb (CUTHe YecTUle rpadura)

- AKTUBHHU Yra/b (aacop0eHc)

- MUHEPAJIHHU yTa/b

- KOKC ( peIYKIMOHO CPEeACTBO Y METAJYPIHUjH)

- yal) (3a noOujame Tyuia u upHe 00je)




HeratuBHa ORCHUIAIIMOHA CTabAa.

Kapouau — jenumema C y kojuma C nMa HeraTHBHO OKCHAAIMOHO CTAH€

~wdeE

KoBajienTHu kapouau - SiC, B,C,....

OKCcUIAIMOHO CTAabe +2;

CO yribenuk(ll)-oxcua (yribeH-MOHOKCHT)
- rac, 0e3 0oje m Mmupuca
- jaKo PeIyKIHOHO CPeICTBO
- Y BOIM ¢J1200 pacTBOpPaH

Kapouan jonckor Tuna (jequmema C ca eaqementuma 1. 2. u 3. rpyme (Al))
KapOuau ynyTpammux npeaasnux eiemenara - ThC,, LaC,, ...
KapOuan MeTaTHOr KapakTepa - KapOu/IM Mpea3HUX eJleMeHaTa

0,2% CO y Bazayxy
30 min — BpTOIIaBHIIA
HaKoH 3 h cMpT

- OTPOBAH (Be3yje ce 3a xeMOIJ1I00MH M oHeMOryhapa TpaHCopT KHCEOHHKA)

JlabopaTopujcko no0ujame

t°C
HCOOH + H,SO, —— CO + H30* + HSO,




OKcuaanmoHo crame +2:
CO, yribeHuK(1V)-okcua (yribeH-IuoKcHu)
H,CO, yribena (kap0oHaTHA) KHCeJIHHA
HCO,; xuaporeHkapO0oHaTH

CO,> KapOoHaTH
CO,: -rac 0e3 00je u Mmupuca O=C—0: <= 0=C=0 <_.;'(je_(;Eo@:
- HHje OTPOBaH N N
- 0,04% y Bazayxy

- TCKH O Basjayxa
- PaCTBOpPaH Y BOAMN

JTooujame: CaCO3 + 2HCI — CaC|2 + C02 + HzO
Askoxosinum BpeweM:  CsH.1,O5 —» 2 CoHsOH + 2 COs

Tepmuuknm pastaramem CaCO,: CaCO; === CaO + CO,

.],l_“‘ .. ;’

- 32 IPOU3BOAKY razupanux nuha &"f
- 32 raiieme nokapa
- CYBH JIeJl



11 Boxe pactBapal | CO, CO, + H,O === H,CO;

99% < 1%
H2C03 + Hzo - HCO3_ + H30+ K; = 1,3 x 10% mol/dm3
HCO; + H,O === CO53* + H,O" K, = 4,6 x 10" mol/dm?
HCO, xuaporenkap6onaru (6uxapoonatn) | HCO3 + H,O =— H,CO3; + OH"
CO.> kapGonarn CO3> + H,O == HCO5 + OH

CBu OukapOonaru cy pactsopHu y Bogu ocuM NaHCO,; koju uma orpaHudeHy pacTBOP/bUBOCT
CBu KapOOHATH Cy HEPACTBOPHHU Y BOJAM OCUM KApOOHATA aJIKAJIHMX MeTajia 1 aMOHMjyM-KapOoHaTa

Kapemwe xunporenkapoonara 2 NaHCO3; —— Na,CO3 + H,O + CO,
Kapeme kap6onara MCO; —— MO + CO,

- IPOM3BOAY CTAKJIA
- CallyHa U JIeTepyeHara
- TEKCTUJIHA MHAYCTPHja
- HHAYCTPHja manmupa

NaHCO; cooa-ouxkapoona Na,CO,; nampujym-xkapoonam ompoean

- Y IEKAPCTBY
- Y MeAMIIUHH



CS, yribenuk(1V)-cyadpua (yribenux-gucyadpun) Cis) + 2S56) — CSy(g)

CS, — ucnap/buBa 06e300jHA TEYHOCT, HENMPUjATHOT MUPHCA
JIAKO 3aNa/bUB

nape CS, cy oTpoBHe
nodap pacTeapay 3a MacTH, yJba, cMoJie U HemeTaJie (P, u S)
KOPHCTH Ce 32 IPOU3BOAIbY BUCKO3€

CCl, yrienuk(1V)-xaopun (yrisenuk-terpaxaopun) CS, + 3Cl, — CCly + SyCls

CCl, — 6e300jHa TeuHOCT
HHEePTHA —ynoTped/baBa ce 3a raueme moxapa
n00ap pacreapay 3a MacTH, y/ba
HHje OTPOBAH, 3alIa/bUH U HUjE CKCIIO3UBAH



Cuannujym (SI)

Y 3eMibuHOj KOpHU. ~ 26% cuaunmMjyma
Hanaxeme: cuukaru, SiO,
PeakTUBHOCT: HHEPTAH

Oco0uHe ejieMEHTAPHOI CHJIMIIAjyMAa:
- [Pax METAJHOT Cjaja WM KPUCTAJIHA CYIICTAHIA
- CTPYKTYypa AUjaMaHTa
- OJIYIIPOBOIHUK
- He pacTBapa ce y KuceJJMHaMa
-y 0azama ce pacrBapa

Si + 2 NaOH + HzO —_— Na28i03 + 2 H2

HeratTuBHo oOKCHIAIIMOHO CTAK€:

CWINLUIUA - jenumema cuimunujyma u meraaa(CaSi,, Ca,Si, Ca,Sl,)
CUWIAHU - jenumwema cuunujyma u Bogonuka (SiH,)


http://upload.wikimedia.org/wikipedia/commons/4/4a/Silizium_pulver.jpg

OxcuaganmoHo crame +4:

SiX, xajorenuau (SiF,, SiCl,, SiBr,, Sil,)

SIO, cuanujym(1V)-oxkcua (CHIHMIUjyM-IHOKCH)
KHCeJMHe CWINIHjyMa H COJIM CHJIMIMjYMOBUX KHCEJINHA
CHJIMKOHU

Cuwiunujym(1V)-okeun (cuauumujym-guoxcna) SiO,
Y npupoau:

-KBAPIHMU NMecak (KpeMeH)

- MOJIyAParu KaMmeH (omaJj, aMeTHCT)

- axar (TBpJ 3a u3pajay aBaHa)

Ocooune SiO,:
XEMHJCKH — €J1a00 peaKTUBAaH
TBpPI, Temko ce Tonu (jaka Si-O Be3a)
He pacTBapa ce y Boau H Kuceaunama (ocum y HF)
pacTBapa ce caMo TOILUbeHheM €A AJIKAJIHUM XHIPOKCHIUMA

SlOZ + 2 NaOH —= Nazsi03 + Hzo

HATPUJjYM-CUJIMKAT — BOJICHO CTAKJIO

TeTpaeaap Si-Sp° XuOpPUAM30BaAH



OprocuiukaTHa (oprocuaunujymosa kuceauna) H,SiO, OH
HO—Si—OH
OH

- ¢J120a KHCeJIuHA
- CTPYKTYpa — TeTpaeaapcka, Si — sp® xudpuansosan
- craduiiHa Ha pH = 3,2 OH OH OH OH

- JIAKO NMoJIMMepu3yje ‘ R . ‘ ‘ ‘
HO—Si—OH +HO—Si—OH —> HO—Si—O0—Si—OH + H,0

Lommmmeoo ‘ ‘

OH OH OH OH
OprogucuauKkaTHa (MUPOCUTMKATHA)
nojaucuJankaTua kuceanna, (H,S10;), kuceanna, HgSi,O,
OH | OH  OH OH

—Si—0{—Si—0"-Si—0—Si—

OH | OH ! OH OH

___________

H,SiO3, metasilikatna kiselina
soli silikati SiO5*



Cuimka-rea SiO, x n H,0

Na,SiO; + 2 HCl —

Cuiinka- reJ
- UMa BeJJuKy Moh agcopOuuje
- CPeCTBO 32 CylIeHme
- aacopOeHc y xpomarorpaduju

CHiankoHu

H,SiO;

+ 2 NaCl

l cyleme
SiO, x n H,0

CHj

JInHeapHU MoJIMMepU: CUIIMKOHCKA yJba
MpexacTi moJIuMepu: CMoJIe U rymMe

OcoOvHe CHJINKOHA:

. a1

GHg_

IlpumMena cMJIMKOHA:

- HUCY TOKCUYHHU - MeIMIIMHA
- XeMHUjCKH CTAOMJIHH - TeXHHKA

- TEPMO CTAOMJIHU - HAYKA


http://upload.wikimedia.org/wikipedia/en/1/15/PDMS.png

IlaeMeHuTH TACOBU
(EnemenTn 18 rpyme)
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- jelHIbeha KCEHOHA ca (MJIyOPpOM M KHCEOHHKOM
- jerumbelba KPUNTOHA U PaJioHa

400°C
Xe + 2F; —_— > Xek4 (Xer, XeF6)
Ni
1 05 ! Tonu ce Ha 100°C



Xeaujym

-’ Xemaujymon Bazayx’—21% O, + 79% He 3a nymeme 0ajioHa
2 y
POHMOIIUMA

- Y TeuHOM cTamy cBe 10 -273°C

Heon

-3a nymeme pekJIaMHuX cBeTiiehnx neBu (McHMjaBa HAPAHACTO-/bYOHYACTY
CBETJIOCT)

Aprou

- Ynorped/baBa ce NPWIMKOM 3aBapuBama jep o0e30ehyje unepray
atmocdepy (15% N, + 85% Ar), 3a nymeme cujajanna

KpunToH v KCEHOH
-3a MYKBCHE CUjaTULA



http://www.servisno-uputstvo.com/ksenon-farovi.jpg

