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Cynbanbt H S (x =1+ )
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¢ CepoBoaopoj — O€CLIBETHBIN, OYCHB SIIOBUTHIN Ia3 C
HEOPHUSITHBIM 3aI1aXxoM (TYXJbIX SHIT), T.I01. —85,54 °C, T.KuIl.

—-60,35 °C.

¢ Mornekyna H S nuamarautHa, mosispHa (IUMOIbHbIN
MoMeHT 0,93 J1).

¢ ABTONPOTOJIN3 B KUJIKOM CEPOBOAOPO/IE

- - ~ 1033
H,S +H,S [1 HS +H,S"; K, ~ 10



Bomuerit pactsop H,S (0,1 moms/i)

HS+HO JHS +HO0% K, =105-10"'
_ 2 . _ . 1013
HS"+HOOS  +HO% K ,=123-10
H,0]=[HS]=VK_, c,
S> )= 1,23 - 107" monb/n
npu gooasnenuu HCI (1 mons/mn)

KOHLIEHTpauus [S*"] B cepoBOIOPOIHOM BOZE
cumkaercsa 1o ~ 1 - 107! mons/n




Cynbpuabl

1. PactBOopuMBIE€ B BOJIE€ (KATUOHBI IICJIIOYHBIX,
MEJIOYHO3EMEIBHBIX AJIEMEHTOB, aMMOHMS ):

Na,S=2Na"+S8*; S*+HO [JHS +OH"
2. buHapHbIC (KOBaJCHTHBIC):

ALS,+6H 0 =2AI(OH),| + 3H,S1

S1S, +4H,0=H,S10,| + 2H,S1

3. ManopacTBOpuMEIE (CM. Jaiee)




MaJiopacTBOPHUMBIC CyIb(PHUIb]

PactBopumbie B | PactBopumbie B | HepacTBOpuMbIe
pa30. HCI koH1[. HCI B KHCJIOTaX-
HEOKUCIIUTEIIAX
MnS (ITP =107°) [CdS (ITP =102%) |[HgS (IIP =10™*)
FeS (TTP =107'")  |CuS (TP =10°°) |Bi,S,(ITP=10"'")
SnS (ITP =1072°)

PbS (I

I[P =107%%)




PacdeT KOHIIEHTpAalMU CyIb(pua-NOHA
B pactBope H,S (0,1 mosb/im)

1. HS+H,0 [J HS™ + H3O+ K., =105 - 1077
[-]: C,—~x X X
2. HS"+H,O O S* + H3O+ K.,=123" 1071
[oe]: x—p y yt+tx
[S*] > [H,07] yx@t+x)  yxx
K. = ) = — ~ -y
[HS] (x=y) X
X >>y

y=[S*"1=K =123+ 10"" mons/n



Haiinem [S*] B p-pe: H_S (0,1 moms/m) + HCI (1 Momb/1)

1. HS+H,0 [J HS™ + H3O+ K., =105 - 1077
[..]: C—x X x+C,
2. HS"+H,0 [J S* + H3O+ K.,=123" 1071
[«]: x—p y ytx+C,
3. HCl+HO = CI" + H,0" x>>y; C,>>x; C)>>x
C, C, C,

[S]<[H,0]  px(p+x+C)  pxC

T ) ¥

[HS X[H,07]  xx(x+C) *X ¢,

"~y

KI™ [H,S] (C,—x) C,



1 _
L™ y=[8"1= :
. — C,
K, xC
[HS ] =x~ KIC 0 y=[S*1=1,29 - 107! mons/n

Venosus ocaxnenus: C(M?") x C(S*) > IIP (MS)

* B xucnotHou cpene He ocaxaarorcs MnS (I1P 510‘13),
FeS (ITP =107'7)

e B kucnotHoii cpene ocaxaarorcs CdS (ITP =1072%), CuS
(TIP =10-36), SnS (ITP ~102%), PbS (ITP ~10-2) u 1p.



BoccranoBureiabHbIE CBOUCTBA

¢ HS 2e =S +2H"; ¢°=+0,14 B (pH <7)
¢ HS "+ OH -2¢ =S +H,0; ¢°=-0,43 B
S —2e =8S; ¢°=-0,44B (pH > 7)
¢ HS+I=2HI+S
HS +4Cl, +4H,0 =8HCI + H,SO,
¢ 2H,S(u30.) +O,=2H,0+28
2H,S +3 O, (u36.) = 2H,0 + 280,



llonmydenue

¢ B npomeimennoctu: H, +S [ H,S

¢ B maboparopun: FeS + 2HCI= FeCl, + H,S1

llonucynvghuowr:

Na, S + (x-1)S=Na,S_

Na S _+ 2HCl=H,S_+ 2NaCl (npu oxiaxacHun)

Na S +2HCl=2NaCl + H,St + (n—1)S| (npu koMH. T-
pe)

OKucaumenbHwvle C8-8a NOAUCYTbDHUO0E

Na,S '+ Sn™'S . Na_[Sn™VS ]



KuciaopoaHeie COCTUMHEHUS. S()2

* 802 — OECIIBETHBIM I'a3 C
PE3KUM 3alaxoM, TEPMHAYECKU
yCTOUYMUB, T. ILI. =—73,5 °C, T.
kun. =—10,1 °C.
o,n o,n ¢ [lonyuyeHue: 00XKHUT IUPUTA
4FeS2 + 11 02 — 2F€:203 + SSO2
O ¢ B na0oparopuu:
M. SO, + 2H,SO, (koHI11.) =
Sp 2—FI/I6pI/II[I/IBaI_II/I$I 203 2 4
— 2MHSO4 + SOzT + HzO
H=163/1



B BOgHOM pacTBOpE:

¢ SO,+nH,O SO, -nHO@m=1+7)
SO, nH,0 + H,O [0 HSO,” + HO" + (n-1)H,0;

K, = 1,66-1072
HSO,” +H,0 (1 SO, +H,0"; K, =6,31-10"

¢ 2NaOH (u36s1T0K) + SO, =Na,SO, + H,0
¢ 2NaOH + 2850, (130sb1T0K) = 2NaHSO,



OKHCIINUTEIBPHO-BOCCTAHOBUTEIILHBIC
CBOHCTBA

¢ SO, +2H,S=3S +2H,0
SO, +2H,0 +4e =S +40H7; ¢°=-0,7 B

¢ SO,+2H,0+1 =HSO, + 2HI
SO,+2H,0—-2¢ =SO,” +4H"; ¢°=+0,17 B



CTpocHME aHHOHOB SO32_ n HSO,

b 1
AN TN

CynbpuT-uoH [ uapocynbPUT-NOH: TAyTOMEpPUSs




Tpuokeunn cepsi (SO,)

¢ TI0JIUMOP(HBIC
MOJH(DUKALIIN O, B 1 7y
(t. . 16,8 °C, 32,0 °C
n 62,2 °C)

¢ BO3TOHAETCA IIPU
HArpeBAHUU

¢ llomyuennue: HpenpaT (SO,).
280, +0, (1280,
(600 °C, karamusarop V,0,)

Karanuzarop VO,




Momnekyna SO, — HenoisipHas u
araMarHuTHas

‘ sp’-rudpuauzanus ¢ O-Moaudukanys SO, —
TprMep S,0,

S ¢ B-momudukanus -
3UI3aro000pa3HbIC [CMOYKH,
COCTOSIIHNE U3
TETPAAPUICCKUX
¢parmentos [SO, ]

¢ B Y-MOAM(PUKAIMS LIEIIOYKU
TeTpa’ipos [SO, |
00BLEMUHSIOTCS B CETUATHIE
CJIOH.




S()3 — KUCJIOTHBIU OKCHUII

¢ SO,+H,0=H,S0,;

© =—-130 xJI>x/MOJIb P W —
¢ B IIPOMBIIIJICHHOCTH:

SO, +H,S0, = H,S,0,

(IucepHas KUCIIOTa, OJIEyM)

CCpHOKI/ICHOTHOC IIPOU3BOACTBO




Cepnas kucnora H,S0O,

& stO L OecrBETHAA BA3Kas

>KHJIKOCTb, TUTOTHOCTH 1,84 r/cM’, T.
1. 10,4 °C.

¢ [IpuunHa aHOMAJIMU CBOMCTB —
BOJIOPOJHBIC CBS3U:

HZSO4 5o o HZSO4 S sto4 S

¢ ABTOIIPOTOJIU3:
H,S0,+ H SO, [1 HSO,~ + H3SO4+;
K, = 107% =107




H,S0, B BosHOM cpejie

¢ B pas0aBieHHOM BogHOM pactBope H SO, —
CUJIbHAS JIBYXOCHOBHAS KUCJIOTA!

— 2—-
H,SO, +2H,0 = SO,> +2H,0"

¢ B BOIHBIX paCTBOpaX CONCU-THAPOCYIb(aTOB
pH <7 (mporomu3 nona HSO ).

NaHSO, =Na" + HSO,,
HSO, +H,0=S02 +H,0"



CtpoeHue (sp -rudbpunnsanus )

Cynbdar-unox

i‘)

S
™
HO

CepHast KHUCIIOTA

['uapocynbdar-uoH




Kyrmopocsl MSQ ,(7)H,0
(M — Cu, Fe, N1, Mg ...)

Mennbi Kynopoc

Ksacust M'M'(SO,),-12H,0 (M' -
Na, K,NH,..., M" —Al, Ga, Cr...)

AJTFOMOKAJIMEBBIE U XPOMOKA-
JINEBBIE KBACIIbI

[TIéanThI leMH(SO ), 6H,0 M!
—Na, K... , M-~ Mg, Zn, Co...)




O- u S-agajgoru

Tuocynbdar-uox
SO382‘

_ — 9

Tuocynbdar HaTpus

llonyuenue: Na, SO, + 5 = Na, S0,S
(+t, BOIH.p-P)




Tuocynb(har-noH: CTEIICHN OKUCICHUS
CEpHI

SO, S

O G

5 0

& )

11
S0, S, SO,
H.0 H,S : O
+HIV,0 2 FVIAIL? =




XUMHUYECKHUE CBOHUCTBA

¢ Na SO,S +2HCl=2NaCl+ H O + SO,T + S|
SO,S*” + H,0 4e =2S0, + 2H"
SO,S*” + 6H" +4¢” =2S + 3H,0
¢ Na,SO,S +4Cl, + 5H,0 = Na,SO, + H,SO, +8HCl
SO,S*” +5H,0 8¢ =2S0,” + 10H", $°=+0,275 B
Cl, +2e =2CI7
¢ Na SO,S +1,=2Nal + Na,S O, (TerparroHar)
280,8*" 2¢”=S,0,”, ¢° =+0,015B
I,+2e =20"



I IppuMeHeHne B aHAJIUTHUYECKOU
XUMHUU. UOJIOMETPHUA

Cu +4HNO, =
= Cu(NO,), +2NO,T + H,0
2Cu(NO,), +4KI =
=2Cul] + 1, +4KNO,
KI + 1, =K[I(),]
¢ K[I(I),] +2Na,SO,S =
=KI + 2Nal + Na,S O,




ITOMUTHOHATEI — COJIM HOJIUTHOHOBBIX
kuciaoT H.S O, (n =4 + 6)
2" n 6

¢ (CTpoeHHE TETPATHOHAT-HOHA: MEMOYKa U3 4-X
aTOMOB CEPHI:

O T

— 7

| \
075\5 —SC//S \O




IIepokcocynb(paTbl — CUIILHBIC
OKMCIIUTEIIN

07 \O_O

[Iepokcocynbdar-noH
803(02)2_

O O
| |

[Iepokcoaucynbhar-uoH
2
S,0,(0,)




