SaAa‘m C peAKMMH peaKIIUAMHA U pEAKIUAMHU-KUCK/ITIOIYCHUAMA»

1.

CMmech HuTpaTa meu (1) 1 kapboHaTa HaTpus Maccoi 51,48 r npokauIu, IpU 3TOM
o6pasoBasiock 13,44 i1 (ipH H. y.) ra3a. TBepblil ocTaTok pactBopuu B 200 r 15%-ro
pacTBOpa COJITHOM KUCJIOThI. BBIYMCIUTE MacCOBYIO 10110 XJIOPOBOLOPO/iA B OJyY€HHOM
pacTBoOpe. (Omeem: 3,63%)

[Ipu npoka/MBaHUU CMECH HUTPATa JIUTUS U TUAPOKapboHaTa Kasus, coaepxaiieit 84,46%
ruJipokap6oHara KaJjus o Macce, BblAesnaoch 1,68 i1 (H.y.) yriaekuciaoro rasa. Tesep bl
OCTaTOK pacTBOpuJK B 120 MJ1 BoAbl. BeldncvTe MaccoBble OJIU BELECTB B 1I0JIy4eHHOM
pactBope. (Omegem: 7,9%, 0,73%)

B pacTBop, nosy4eHHbIH Npu MoHOM 3jiekTposuse 200 r 5,95%-ro pacTBopa HUTpaTa
cepebpa, MOMECTHJIU 2,6 T IUHKA, IPU 3TOM He HabJII04a/10Ch BblJleJIeHus ra3a. Beruucaure
MaccoBble JJ0JIU BeIlleCTB B KOHEYHOM PacTBOpE. (Omesem: 2,73%, 0,29%)

Ecau cMech cynbduga nuHKa U cysibduia Mein 06paboTaTh U3OBITKOM COJITHON KUCIOTHI, TO
BbIZEINTCA 6,8 T ra3a. Eciin Takylo ke cMech pacTBOPHUTD B ropsideld KOHIEHTPHPOBAHHOU
a30THOU KUCJIOTE, TO BbIIEAUTCA 89,6 J1 (IpH H.y.) ra3a. Beruucante MaccoBylo 10J110 cepbI KaK
3JIeMeHTa B UCXOHOU CMeCH. (Omeem: 33,2%)

[Ipy B3aMMO/ieICTBUH CMECH KeJie3a U UHKA C KOHLIEHTPUPOBAHHOW CEPHOMN KUCIOTOMN
BbIAENI0Ch 19,04 1 (pH H.y.) rasa ¢ pe3KuM 3amnaxoM. Eciiu Takyo ke cMechb TakoH e
Macchl TPOXJIOPUPOBATH, @ MPOAYKTHI PEAKLUH J06ABUTH K U30BITKY pacTBOpa rMAPOKCHUAA

HaTpud, TO BbllIaAe€T 32,1 I ocajKa. Breruuciaure MaCCOBYIO OOJIIO KeJjie3a B HCXO,ﬂHOﬁ CMeCH.
(Omeem: 23,32%)

B 80 mu1 Bozibl pacTBopuiu 6,5 1 xsopua xkesesa (I11) u 3,42 r suruapara xaopuaa meau (1),
Yepe3s mosry4eHHbIA PacCTBOP MPOMYCKaIN CEPOBOLOPO/ 0 MPeKpallleHUs BbIaZeHUs 0CaKa.
BbIYMC/IMTE MacCOBbI€e ZI0JIM BELECTB B UTOTOBOM PacTBOpE. (Omeem: 5,72%, 3,39%)

TBep,qy}o CMeCb HUTPATOB JIMTHUA U dAMMOHUA TIPOKAJIWJIH, [TPHU 3TOM O6pa3OBaJICH TBepAbeI
0CTaTOK Maccoi 12 r v ra3oBasi CMeCh, 00bEM KOTOpOﬁ nocjie npuBeA€HUA €€ K HOPpMaJIbHbIM

YCJIOBHUSIM COCTABUJ 25,76 J1. BBIYMC/IMTE MacCOBYIO [I0JI0 COJIEW B UCXOJHOM CMECH. (Omeem:
82,14%, 17,86%)

PactBop pTopusa cepe6pa maccout 120 r moABeprJu 3J1€KTPOJIU3Y, TPU 3TOM ero Macca
yMeHbIIKIach Ha 9,28 1. [Ipy nmponyckaHuU 4epes MoJIy9eHHbIM pacTBOP U30bITKA
cepoBogopoJa BbIMaJo 496T OoCajKa. Beruuciaure MacCCOBYIO O0JIIO COJIM B UCXOJHOM
pacTBope. (Omeem: 12,7%)
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OTBeThI

Ne 1
CocTaByM ypaBHEHUS peaKIUi:
2Cu(NO3)2=2Cu0 +4N0O2 + O
CuO + 2HCl = CuCl; + H,0
N32C03 + 2HCl = 2NaCl + COz + Hzo
BbIUKMCIUM KOJIMYECTBA BEIECTB, BCTYMUBIINX B PEAKITUIO C COJITHOW KUCJIOTOM:
n(rasos) =13,44: 22,4 =0,6 MoJb
n(02) = %n(rasoB) =0,6:5=0,12 mosib
n(CuO) = n(Cu(NO0s3)2) = 2n(02) = 0,24 mMoJb
m(Cu(NO3)2) =0,24-188=45,12r
m(Na;C03)=51,48-45,12=6,36T
n(NazC03) = 6,36: 106 = 0,06 mosib
BbIUKMCIUM Maccy OCTaBIIENCS COTHON KUCIOThI
mux(HC1) =200-0,15=30r
n(HClapopear.) = 2n(CuO) + 2n(NazC03) = 0,24 - 2 + 0,06 - 2 = 0,6 MoJib
m(HClupopear) = 0,6 - 36,5=219r
m(HCloer) =30-219=81r
BbIUKMCIUM MaCCOBYIO JIOJIF0 COJITHOU KUCJIOThI
m(p-pa) = Mucx p-pa( HCL) + m(Cu0) + m(NaC03) - m(CO2) =200 + 0,24 - 80 + 6,36 - 0,06 - 44 =
=22292r
w(HCI) =8,1:222,92-100% = 3,63%

Ne2

CocTaByM ypaBHEHUS peaKIUil:
4LiNO3 = 2Li20 + NOz + 02
2KHCO3 = K2C03 + COz + Hzo
Li»O + H20 = 2LiOH

BbIUKMC/IMM KOJIMYECTBA BellleCTB B CMECH:
n(CO2)=1,68:22,4=0,075 mosb
n(KHCO3) = 2n(CO2) = 0,15 moJib
m(KHCO3) =0,15-100=15r

Maccy HUTpaTa JIUTUS MOXKHO HAWTH 10 MPONOPIUU
15r-84,46%
m(LiNOs3) - 15,54%
m(LiNO3) = 2,761
n(LiNO3) = 2,76 : 0,04 moJsib

BbIUKMCIMM MacCOBBIE JI0JIU BEIECTB B pacTBoOpe
n(K2C03) = n(CO2) = 0,075 monb
m(K>C03)=0,075-138=10,35r
n(Liz0) = 0,5n(LiNO3) = 0,02 Mmos1b
m(Li20)=0,02-30=0,6T
n(LiOH) = 2n(Liz0) = 0,04 mosb
m(LiOH) =0,04-24=096T
Mp-pa = Mm(H20) + m(Liz0) + m(K,C03) =120+ 0,6 + 10,35=130,95
w(K2C03) =10,35:130,95-100% = 7,9%
w(LiOH)=0,96:130,95 - 100% = 0,73%
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Ne3
3anuieM ypaBHeHUs peaKkLUi:
4AgNO3 + 2H20 = 4Ag + 02 + 4HNO3
47n + 10HNO3 = 4Zn(NO3)2 + NHsNO3 + 3H20
Bel4nc/IuM KoJIM4ecTBa BellleCTB:
m(AgN0O3) =200-0,0595=119r
n(AgN03)=11,9:170 = 0,07 mosib
n(Zn) = 2,6 : 65 = 0,04 mos1b

n(HNO3) = n(AgNO3) = 0,07 moJsib

0,04 _ 0,07
- > o 7Zn B U30OBITKe

n(Zn(NOs);) = = n(HNOs) = 0,028 Mo
m(Zn(NOs)2) = 0,028 - 189 = 5,292
n(NH/NOs) = = n(HNO3) = 0,007 Mo

m(NHsNO3) = 0,007 - 80=0,56T
CocTaBUM BbIpa)Ke€HHeE JIJIs1 BLIYHCIEHHsI MacChl KOHEYHOTO pacTBopa:
Mp-pa = M(AGNO3)p-p + M(Zn)npop. - m(Ag) - m(02) =200 + 0,028 - 65-0,07 - 108 - 0,0175 - 32 =
=193,7r
BbI4KC/IMM MacCcoBbI€ [,0J11 BelleCTB:
w(Zn(NO3)2) =5,292:193,7 =0,0273 wu 2,73%
w(NH4NO3) =0,56:193,7 = 0,0029 uau 0,29%

Ne4
3anuiieM ypaBHeHHUS peaKIui:
ZnS + 2HCl = ZnCl; + H2S (1)
ZnS + 8HNO3 = ZnS04 + 8NO; + 4H,0 (2)
CuS + 8HNOs3 = CuS04 + 8NO; + 4H20 (3)
BBIYKMCIUM KOJIMYECTBA U MACChI CYyJIbOUIOB B CMECH:
n(H2S) = n(ZnS) = 6,8 : 34 = 0,2 MmoJib
m(ZnS)=0,2-97=194r
Nosu,(NO2) = 89,6 : 22,4 = 4 MmoJsib
n2(NO2) = 8n(ZnS) = 1,6 mosb = n3(NO2) =4 - 1,6 = 2,4 Mmosb
n(CuS) =1/8 n3(NO2) =2,4:8=0,3 mosib
m(CuS)=0,3-96=288r
BbIUMCINM MacCOBYIO [I0JII0 CEpHI:
n(S) = n(ZnS) + n(CuS) =0,2 + 0,3 = 0,5 Mmosb
m(S)=0,5-32=16T
w(S)=16:(19,4 + 28,8) - 100% =33,2%

Ne5
3anuiieM ypaBHEHU peaKIui:
Zn + 2H,S04 = ZnSO04 + SO, + 2H,0
Zn + Cl; = ZnCl;
2Fe + 3C12 = 2F6C13
ZnCl; + 4NaOH = 2NaCl + Naz[Zn(OH)4]
FeCl; + 3NaOH = Fe(OH)3 + 3NaCl
BbIUKMCIUM MaCCOBYIO JIOJIIO XKeJie3a:
n(S02) =n(Zn) =19,04 : 22,4 = 0,85 MoJib
m(Zn) = 0,85 65=55,25r
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n(Fe(OH)3)=32,1:107 = 0,3 MoJib
n(Fe) = 0,3 moab; m(Fe)=0,3-56=16,8T1
w(Fe)=16,8:(55,25+16,8) - 100% = 23,32%

Ne6

3anuiieM ypaBHeHHUS peaKlyi:
CuClz - 2H20rs) = CuClyp-p) + 2H20 (xq (MOHO He 3aNKChIBATh)
CuCl; + H2S = CuS + 2HCI (1)
2FeCl3 + H,S = 2FeCl; + 2HCL + S (2)

BbIUMCANM KOJIMYECTBA U MACChI BEIIECTB B [TOJIy4€eHHOM PacTBOpe
n(CuCly) = n(CuCl; - 2H20) =3,42:171 = 0,02 mMoJsb
n(FeCl3) =6,5:162,5 = 0,04 moJib
n(FeCly) = n(FeCl3) = 0,04 mosb
m(FeCl;) =0,04-127=5,08Tr
n(HCI) = n1(HCI) + nz(HCI) = 0,04 + 0,04 = 0,08 Mmos1b
m(HCl)=0,08-36,5=292r

BbIuKc/IMM MaccoBbI€ 101 BEIECTB B pacTBOpeE:
m(p-pa) = m(H20) + m(FeClz) + m(CuCl; - 2H20) + m(H2S) - m(CuS) - m(S) =80
+3,42+34-(0,02+0,02)-96-0,02-32-0,02=88,72r
w(FeClz) =5,08:88,72 - 100% =5,73%
w(HC1) =2,92:88,72-100% = 3,29%

Ne7
3anuieM ypaBHeHUs peaKkLUi:
4LiNO3 = 2Li,0 + 4NO; + O
NH4NO3 = NzO + 2H20
Bel4Kc/IUM KOJIMYeCcTBa M MacChl BEILeCTB B CMeCH
n(Li0)=12:30 = 0,4 MmoJib
n(NOz) = 2n(Li20) = 0,8 moab; n(02) = 0,5n(Li»0) = 0,2 Mmosb
n(LiNO3) = 2n(Li20) = 0,8 MmoJib
m(LiNO3) =0,8-69 =552
n(NOz + Oz + N;0) = 25,76 : 22,4 = 1,15 mosib
n(N20) = 1,15 - n(NO2) - n(0z2) = 0,15 MoJib
n(NH4NO3) = n(N20) = 0,15 mosab; m(NHsNO3)=0,15-80=12T
BbI4KCIUM MaccoBble 10JIU BELeCTB B CMeCHU:
w(LiNO3) =55,2: (55,2 +12) - 100% = 82,14%
w(NH4NO3)=12:(55,2+12)-100% =17,86%

Ne8
3anuiieM ypaBHeHUS peakui
4AgF + 2H,0 = 4Ag + 02 + 4HF (1)
2AgF + H,S = Ag,S + 2HF (2)
OnpeaenuM KoamdecTBo TOpHAA cepebpa, MOABEPrIIerocs 3J1eKTPOJINU3y
[yctb n(02) = x MoJib, Torga n(Ag) = 4x MoJib
32-x+108-4x=9,28 = x= 0,02 moJib; n1(AgF) = 4x = 0,08 moJib
BbluMc/IMM MaccoBYIO [10JI10 COJIM B UCXOJJHOM pacTBOpe:
n(Ag.S) = 4,96 : 248 = 0,02 mosb
n2(AgF) = 2n(Ag:S) = 0,04 mosb
Nosu,. (AgF) = n1(AgF) + n2(AgF) = 0,08 + 0,04 = 0,12 monb; m(AgF) =0,12 - 127 =
w(AgF)=15,24:120-100% =12,7%

-1+6,5+

15,24r
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