Cepa.
CepoBogopoaHas,
cepHasl U cepHUCTas
KUCIOTHI.



Cepa

Cepa — xarnbKoreH, 4OBOSIbHO aKTUBHbIN
HemeTann. CyLeTCBYET TPU annoTPONHbIX
MoOunduKaLuun cepbil.

pombuyeckas S,
nnacTunyeckas
MOHOKJTMHHAasA



XapaKkTepucTtuka cepsl

Cepa B [1CXO:
1) nonoxeHue (nepuoa, rpynna)
2) CTpoeHue aToma

3) cBOMCTBa ArieMeHTa no nepuoay / B
rmasHon n/rp

4) BbICLINN OKCKA

5) BbICLUMW rMOpPOKCUA
6) JIBC



[Tony4yeHue

[1lpn cnnBaHMM pacTBOPOB CEPOBOAOPOAHON
N CEPHUCTON KUCNOT.

H,SO, + 2H,S = 3S + 3H,0

[1pn HenonHOM cropaHum cepoBoaopoaa
(Npwn HegocTaTKke BO3AyXxa):

2H28 + 02 =28 + 2H20



Xnmumyeckme cBonUCTBa

He cmaymnBaeTca n He pearnpyeTt ¢ BOOOMW.
Kak okucnumenb pearvpyer C:
1) mMeTannamu (Kpome 30510T1a)
Hg + S = HgS (obe3BpexnBaHue pasnutomn
pTYTV)
2) BOOOPOOOM M HEMETannamm, y KOTopbiX

C.0. MeHbLlle (yrnepogom, docdopom U
T.M.)



Xnmumyeckme cBonUCTBa

Kak eoccmaHoeumesnb pearnpyer C:.
1) Kmcnopoaom
2) XnNopom
3) dTOopOoMm



Xnmumyeckme cBonUCTBa

S? (cwme,C,PH):C+2S=CS,
H,+S=H,S

2

S°S

§*2 s +Cl, =SCl,
S+0,=S0, H,SO,
S+3F,=SF, H,SO,

ycuneHue OKUCIIUTeNbHOU CMNOCOOHOCTU MOHOB



CepoBogopof

H,S — cepoBogopon. Ero pacteop B BoAe
Ha3bIBAaeETCs CEpPOBOOAOPOAHON  KUCIIOTOMN.
Kucnota cnabasa [OBYXOCHOBHasi, MNO3TOMY
OUCCOLIMNPYET CTYNEeHYaTo:

I H,S & H"+ HS"

II: HS > H "+ S~




CepoBogopof

[lposaBnNAeT BCce cBOMUCTBA KUCIMOT. Pearupyert c:
= OCHOBHbLIMM OKCHMOAMMU:.

H,S + Ca0 =CaS + H,0O

= OCHOBaHUSAMMU.

H,S + KOH < KHS + H,O

H,S+OH <& HS + H,0O

st + 2KOH < K28 + HZO
st + 20H — S+ + HzO



CepoBogopof

= CONSIMWU:
CuCO, + H,S=CuS +1
=  MeTannamu:
Ca+H,S=CaS+H}

CO



CBoncTBa coen

Kucnble conm cepoBOAOPOAHON KUCOTbl —
rmgpocynbpuaobl  (KHS, NaHS) xopouo
pacTBOPUMbI B BOJE.

PacTBopMMbIMU TaKke ABNAKTCA Cynbduabl
LLIEMOYHbIX n LLLENTOYHO3EMENbHbIX
MeTansos. Cynbdounabl OCTanbHbIX
METannoB B BOAE HepacTBOPUMbLI, a
cynbunabl Meau, cBUHUA, cepebpa, pTyTn U
Op. TSKEenblX Me HepacTBOPUMbI Jaxe B
Kncnotax (Kpome a3oTHON).



OkucrneHune cepoBsogopona

CepoBogopoa Nnerko oKucngaertcs
kncnopogoM (kak npu  un3bbitke O, K
HegocTaTke?).

bpomHon Boaoun Br2:
H,S + Br,=2HBr+ S|

XXernmo- becusemHasi
opaH)xeeasi



Okecunpg cepsbl (1V)

SO, — cepHcUTbIv ras.

Pearvpyet ¢ eodou c obpasosaHue H,SO.,.
TUNNYHBIN KUCINOTHbIU oKcun.
B3anmogeuncrteyet C OCHOBaHUAMU

(obpasyeTcs COnb (cynbgbum unu
auopocyrnbghum) WU Boga) U OCHOBHbIMU
okcngamu (obpasyeTcs TONbKO COslb).



Okecunpg cepsbl (1V)

[Tony4atoT:
1) ropeHnem cepbl
2) 0bXurom nmputa
3) [OeUCcTBUEM KUCIOT Ha CynbPuUThl

4) B3aMMoOeNCTBUEM KOHLL. cepHoU
KUCIOTbI U TAXKEnNbIX Me



Okcung cepsl (V)

SO, - KucnotHein okcud. Pearvpyetr c
eodou c obpasoBaHne H,SO,, c
OoCHoBaHUAMM (0bpasyeTcsa conb (cyrbgham
usnu eauopocyribgpam) n Boga) N OCHOBHbIMU
oKcnagamu. [Tony4atoT OKUCINEeHUneM

CEPHUCTOro rasa.

PactBopaetcA B CEPHOW  KUCMOTeE C
obpa3oBaHMEM oreyma:

H,SO, + nSO, = H,S0O, * nSO

oneym

3



CepHasa Kucnorta

CepHass kucnota H,SO, - Tsxenas
MacnsiHUCTas »XWOKOCTb 6e3 3anaxa W
uBeta. [pn koHueHTpaummn > 70% — cepHas
KNCNOTa Ha3bIBAETCS KOHUEHMpuUposaHHOU,
meHee 70% - pasbasrieHHOU.

[lnccounayma cepHOM KNCMOThbl Bblpa)aeTcs
YpaBHEHUNEM:

H_SO, < 2H"+ SO,



CepHasa Kucnorta

Kucnota pearmpyetr ¢ amMo@OTEPHLIMU WU
OCHOBHbIMMU OKCMOaMW W TMApoKcuaamu,
CONAMM:

1,50, + BaCl, = BaSO, | + HCI

'locnegHas peakuus ABMNSIETCS
Ka4YecmeeHHoUu Ha SO 42‘ MoH (obpasyeTtcs
HepacTBOPUMbIN Ocagok 6ernoro LBeTa).




CepHasa Kucnorta

pasbasneHHasn

H, S0

4
H®™ — okucnutenb
2H" +2e”=H1

KOHLIEHTpUpPoBaHHas

ML SO

4

S*% — okucnuTtennb

S+

+8€7, 52 (H,S)

*oe, 5o (s)

+2€, g+ (50y)



CepHasa Kucnorta

C pa3baBneHHOM  CepHOW  KUCIIOTOM
pearnpyrot BCe MeTannbl, CTosWmMe B psiay
aKTUBHOCTWU A0 Bogopopa. [lpun peakyum
obpasyeTcs cynbdar MeTanna "
BblAENAETCH BOOOPOA;:

H,SO, + Zn = ZnS0O, + H,1
MeTannbl, cTodALWME nocrne Bogopoda C
pa3baBneHHON KUCNOTOW HE pearnpytor:

Cu + H_SO, #



KOHUEHTpUpoOBaHHaA cepHas
Kncnota

MeTtannbl, crtodwmne B pPsSgy aKTUBHOCTU
nocne BOOOpPOAa, B3aMMOAOEWUCTBYHOT C
KOHUeHmMpupoeaHHoOU cepHou
Kucsiomou o crieqyrolien cxeme:

,SO,(koHu.) + Me = MeSO, + SO,1 + H,O
T.e. obpasytoTcs:

1) cynbdart metanna

2) okcua cepbl(lV) - cepHucTbiv ras SO,
3) BoAa




KOHUEHTpUpoOBaHHaA cepHas
Kncnorta

bornee akTUBHLIMW Me cepHada KucnoTa npu
onpeneneHHbIX YyCINoBUAX MOXXET
BOCCTaHaBnmMBaTbCA OO0 Cepbl B YACTOM BUAE
MnNn cepoBogopoaa.

Ha xonoge KOHU. cepHas  KucnoTta
NacCUBUPYET XKeneso 1 antoMuUHUU, NO3ITOMY
NX NEPEBO3AT B XENE3HbIX LUCTEPHAX:

H,SO,(koHu.) + Fe # (Ha xonone)



[lony4yeHne cepHOU KNCMOTh

nonyyeHne SO, (0OblMHO — 0OXKMIroOM
nupuTa)

okncneHne SO, B SO, B NpuCyTCBUN
KaTanm3aTtopa — okcuaa BaHaana(V)

pacTBopeHne SO, B CEpPHOU KWUCMOTE C
nony4yeHnem onieyma



Cynbdarhbl

Cornn cepHOW KNCNOTbl UMEIOT BCE CBOUCTBA
conen. OcobeHHbIM g9BnNdeTcad  UuXx
OTHOLLUEHUE K HarpeBaHMUIo:

« cynb@dartbl akTmBHbIX Me (Na, K, Ba) He
pasnaratotrca gaxe npu t > 1000°C

« gapyrme (Cu, Al, Fe) paxe npwu
HeOONbLLUOM HarpeBaHUM pacnagatoTcs
Ha okcug cepbl(VI) n okenag metanna



1)

Bonpocsl

B KakmMx peakuumsix cepa Wrpaetr porb
OKUCNNTENA? BOCCTAHOBUTENA? Kakme cTeneHu
OHa Mpu 3TOM NPoABNAET?

yem  OOycrnoBreHo  pasnnyne  CBOWCTB
KOHLIEHTPUPOBaAHHOW U pa3dbaBrneHHON CepHOU
KNCNOTbI? HanNMWNTE YpaBHEHUA peakuuu
KOHL. U pa3daBrneHHOW KUCNOT C MeObi W
LMHKOM.

Kak OTNMUYNTb pacTBOPpbl Moauga HaTpus u
cynbdaTta HaTpma? Npearnoxute apa crocoba
M Hanuwmte  ypaBHEHUd  peakum B
MOJSIEKYNAPHOM U MOHHOM Buaax.



3agaHus

4) Kakoe KOn-BO CEPHUCTOrO rasa MOXHO
nonyyntb 13 10 Kkr pyabl, cogepxalleun
48% nvputa?

5) Kakon oObemM 3aHMMalOT:
a) 4 monb SO,,7?
0) 128 1 SO,?
6) OcyLwecTBuTe peakuum:
O, - S —» S0, - SO, —» HSO, —
Na,SO, — BaSO,



