OLTINGUGURTNING O’ZIGA
XOSLIGI.

VODORODLI VA KISLORODLI
BIRIKMALARI



Sulfanlar H,S, (x =1 + 8)
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¢ Vodorod sul’fid — rangsiz, yoqimsiz hidli(aynigan tuxum),

juda zaharli gaz, suyuglanish harorati —85,54 °C, gaynash
harorati — 60,35 °C.

* H,S molekulasi diamagnitli, qutbli (dipol momenti - 0,93 D

ga teng).
¢ Suyuq vodorod sulfidda avtoprotoliz

H,S + H,S & HS~ + H,S*; Ko ~ 10-33



H,S ning suvli eritmasi (0,1 mol/l)

H,S + H,0 S HS- + H,0*; K, = 1,05 - 107
HS-+ H,0 5 S% + H,0% K, = 1,23 - 1013
[H,0*] = [HS] = VK, C,
[S]~ 1,23 - 10~ mol/l

HC1 qo’shilganda (1 mol/l) [S%]
konsentratsiyasi vodorod sul’fidl1 suvda=1 -
10-? mol/l. Gacha kamayadi.



Sul’fidlar

1. Suvda eriydigan (ishgoriy va ishqoriy-yer
metallari va ammoniy kationlari):

Na,S =2Na*+ S%; S +H,0 S HS + OH-

2. Binar (kovalent) birikmalart:

ALS, + 6H,0 = 2AI(OH).J + 3H,ST

SiS, + 4H,0 = H,Si0, 4 + 2H,ST

3. Kam eriydigan (keyingilarini garang)



Q1yin eriydigan sul’fidlari

Suyultirtlgan HCI | Konsentrlangan | Oksidlovchimas-

eriydigan HCI da eriydigan kislotaarda
erimaydigan

MnS (EK ~10-1%) |CdS (EK =10%8) |HgS (EK ~10%)
FeS (EK =101) |CuS (EK =10-3%) |Bi,S;(EK~10-1%)
SnS (EK ~10-2%)
PbS (EK ~10-2%)




H,S (0,1 mol/l) eritmasida sul’fid —
lonlarini konsentratsiyasini hisoblash

1. H,S+H,0 5 HS + H,O" K., =1,05 107
[..]: Cy—X X !X

2. HS +H,0 5 S +H0*! K ,=123-10%
[..]: X~y y y + X

[S?] x [H,0] y x (Y + X) y X X

— — ~ = y
“ [HS] (X-y) X
X >>y

y=[S*]=K,=1,23 - 10-13 monb/n



Eritmadagi [S#] ni topamiz: H,S (0,1 mol/l) + HCI (1 mol/l)

1. H,S+H,05 HS + H,0O* Ky, =1,05- 10
[...]: Cy—X X X+ C,
2. HS +H,05 S + H,0f K, =1,23 - 1078
[...]: X~y y y+x+C,
3. HCI+H,O0 = CI- + H,0O* X>>y; C, >>X; Cy>> X
Cl Cl Cl

~ [SZ]x[H,0"] oYX (y+x+C) y x C,

~J

= s (xy) »
~ [HSIx[H,07]  xx(x+C;) XX Cy

~y
~J
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y x C, Ky x K o x Gy

K., .= — Sz_ ~
2T T E y =[57] C.?
e
(HS ] = x~— K0 y =[S2]~ 1,29 - 102 mol/|
C

Cho’ktirish sharoiti: C(M?*) x C(S%) > EK (MS)

e Kislotali sharoitdas MnS (EK ~10-13), FeS (EK =10-17)
cho’kmaydi;

« Kislotali sharoitda CdS (EK ~10-28), CuS (EK ~10-39), SnS
(EK =10-28), PbS (EK ~10-2%) va boshgalar cho’kadi.



Qaytaruchlik xossasi

* H,S-2e=S+2H"; 0°=+0,14 V (pH < 7)
¢ HS-+OH- 26 =S+ H,0; ¢°=-0,48V
S -2e=S; ¢°=-0,44V (pH > 7)
¢ HS+I1,=2HI+S
H,S + 4Cl, + 4H,0 = 8HCI + H,SO,
* 2H,S (ortigcha) + O, = 2H,0 + 2S
2H,S + 3 O, (ortiqcha) = 2H,0 + 250,




Olinishi

¢ Sanoatda: H, + S 5 H,S

+ Laboratoriyada: FeS + 2HCI=FeCl, + H,ST
Polisul ’fidlar:

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

Na,S, + 2HCI = H,S, + 2NaCl (sovutilganda)

Na,S. + 2HCI = 2NaCl + H,ST + (n-1)S{ (xona
haroratida)

Polisul fidlarni oksidlovchilik xossasi:
Na,S,™ + Sn*!lS ;y = Na,[Sn*VS,™]




Kislorodli birikmalari - SO,

* SO, — o’tkir hidli, rangsiz gaz,
termik bargaror, suyuglanish
harorati = —75,5 °C, gaynash
harorati =-10,1 °C.

¢ Olinishi: piritni kuydirib
4FeS, + 11 O, = 2Fe, O, + 8S0,
¢ Laboratoriyada:
M,SO, + 2H,S0O, (kons.) =

= 2MHSO, + SO, T + H,O

sp 2—gibridlanish
u=163D



Suvli eritmada:

¢ SO, +nH,05 S0, -nH,0(h=1+7)
SO, nH,0 + H,0 5 HSO,~ + H,0" + (n-1)H,0;

Ky =1,66-1072
HSO,-+ H,0 S SO, + H,0*; K, =6,31-10"°

* 2NaOH (ortigcha) + SO, = Na,SO; + H,O
* 2NaOH + 250, (ortigcha) = 2NaHSO,



Oksidlanish- gaytarilish xossasi

* SO, +2H,5=3S + 2H,0
SO, + 2H,0 +4e" =S + 40H"; ¢° = -0,7 V
¢ SO, +2H,0 +1,=H,S0, + 2HI

SO, + 2|

,0—2e-=S0,> +4H* ¢°=+0,17V



SO,%~ va HSO,anionlarining tuzilishi
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Sul’fit-ion Gidrosul’fit-ion: tautumeriya




Oltingugurt (V1) - oksid (SO,),

+ Polimorf modifikatsiyalari
o, B vay (suyuglanish
harorati 16,8 °C, 32,0 °C
va 62,2 °C)

+ Qizdirilganda haydaladi

¢ Olinishi:

2SO0, + 0, 5 2 S0, Preparat (SO,),

(600 °C, katalizator V,0Ox)

Katalizator V,0.




SO, molekulasi — qutbsiz va
diamagnitli

trimer S;0,4
* B-modifikatsiyasi — xalgada

,/ \ [SO,] tetraedrik

O 0 bo’laklaridan tashkil topgan
Zig-zaglar hosil bo’ladi

A A + y-modifikatsiyasida [SO,]
tetraedri xalqalari to’rsimon

AWA gatlamga birlashishadi.

: sp2-gibridlanish + a-modifikatsiyasi SO, —
|




SO, — kislotali oksid

¢ SO, +H,0=H,S0,;

AH° = -130 kJ/mol

¢ sanoatda:

SO, + H,S0, = H,S,0,
(disulfat kislota, oeym)
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Sul’fat kislota H,SO,

* H,SO, —rangsiz govushqgoq suyuglik,
zichligi 1,84 g/sm?3, suyuglanish harorati
10,4 °C.

+ Anomaliya xossalari sababi — vodorodli
bog’lar bilan tushuntiriladi:

H,SO, - H,S0, --- H,SO, -
+ Avtoprotoliz:
H,S0O, + H,SO, 5 HSO, + H,SO,;
Ke =104+ 10




H,SO, suvli muhitda

» Suyultirilgan suvli eritmada H,SO, — kuchli 1kki
asosli Kislota:

H,S0, + 2H,0 = SO,% + 2H,0*

¢ suvli eritmalarda gidrosul’fatlar — tuzlarida
pH <7 (HSO, Ioni protolizi):
NaHSO, = Na* + HSO,~,
HSO, + H,0 = SO,%~ + H,0*



Tuzilishi (sp3-gibridlanish )
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Sul’fat-ion
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Sul’fat kislota

Gidrosul’fat-ion




Kuporoslar MSO,-5(7)H,O
(M —Cu, Fe, NI, Mg ...)

Mis kuporosi

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

Alyuminiylikaliyli-kvaslar va
xromli-kaliyli kvaslar

Shyonitlar M,'M'(SO,),-6H,0 (M!
—Na, K..., M"—Mg, Zn, Co...)




O-va S - analoglari

Tiosul’fat-10n
SO,S%
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Natriy tiosul’fat

Olinishi: Na,SO; + S = Na,S0,S
(+t, suvli eritma)




Tiosul’fat-1on: oltingugurtning
oksidlanish darajasi
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Kimyoviy Xxossalari

+ Na,SO,S + 2HCI = 2NaCl + H,0 + SO, T + S{
SO,S? + H,0 —4e = 2S0, + 2H*
SO,S% + 6H* +4e- = 2S + 3H,0

+ Na,SO,S + 4Cl, + 5H,0 = Na,SO, + H,SO, +8HCI
SO,S2- + 5H,0 —8e~ = 250,% + 10H*, 9°= +0,275 V
Cl, + 2e- = 2CI-

* Na,S0,S + |, = 2Nal + Na,S,O; (tetrationat)
250,5% —2e~=S,0.%, ¢° = +0,015V
|, + 2~ =21



Analitik kimyoda
qo’llanilishi: 10dametriya

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




Politionatlar — polition kislotaning
tuzlari H,S O, (n = 4 =+ 6)

¢ Tetrationat ionning tuzilishi: 4 ta oltingugurt
atomlaridan iborat xalga hosil bo’ladi:
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Peroksosul’fat-ion
SO,(0,)>

Peroksodisul’ fat-10n
S,04(0,)*




