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B TexHomornyeckux mporeccax, CBI3aHHbIX C TOJYYEHUEM U UCTIOJIb30BAHUEM JTIO-
ObIX MaTepUaioB, IPUXOJAUTCS UMETh JICJIO C Ta30BBIMU CMECSMHU, KUJIKUMHU U TBEPJIbI-
MU pacTBopamMu. B ydueOHOM mocoOuM MpUBEIEHBI MPUMEPHl PACUETOB BAKHEUILIHX
CBOMCTB PacTBOPOB B 3aBUCUMOCTH OT MX COCTaBa, a TaKKe HEKOTOPHIX (Pa30BBIX paB-
HOBECUH C ydacTHeM pacTBOpoB. Ilepen moapoOHBIMU pPEIIEHUSAMH BCTPEYAIOLIUXCS
MPaKTUYECKUX 337a4 KPaTKO M3JI0)KEHbI OCHOBHBIE 3aKOHOMEPHOCTH TEPMOJMHAMUKU
pacTBOpPOB. XapaKkTep pacCMAaTPUBAEMbIX B MOCOOMU 3aJay JIEIAeT €ro MOJE3HbIM CTY-
JIEHTaM IIMPOKOI0 KpyTa CIeHAIbHOCTEN.
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BOYHHUKA, IPUBEICHHOTO B CIHCKE PEKOMEHAYEMOH JINTEPATYPHI.
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M. 10, Tabn. 13, ciucok JUT. — 7 Ha3B.

Ono0peHo yueOHO-METOIMYECKO KOMUCCHEN (PU3NKO-METAILTYPrHYe€CKOro
dakynbTeTa.

Peuenszentol: FO.A. AreeB, .C. HeBbsHIieB

© UznarensctBo FOYpI'Y, 2005.



1. PacTBOpbI 1 CNOCOOLI BblpaXeHUs UX KOHLleHTpaLuum

PacTBOpamu Ha3bIBalOTCS TOMOTE€HHBIE (OJTHOPOIHBIEC) CUCTEMBI IEPEMEHHOTO COCTa-
Ba, COCTOSAIINE U3 ABYX MJIM O0Jiee KOMIOHEHTOB. B 3aBUCMMOCTH OT arperaTHoro cocro-
SHUSL Pa3IMYaloT Ta30BbIC, KUAKHE U TBEPIbIE PAacTBOPHL. ['a30BbIe pacTBOPHI, Halle
Ha3bIBa€MbIEC FA30BBIMU CMECAMU, KaK MPABUIIO, XapaKTEPU3YIOTCS IIOOBIM COOTHOIICHU-
€M KOMIIOHEHTOB (HEOTpaHMUYCHHAsT PACTBOPHUMOCTH) U MOMYUHSAIOTCSA 3aKOHAM Heallb-
HBIX Ta30B, €CJIM JaBJIEHUE U TEMIIepaTypa He OYeHb BeTHKU. [Ipy moBbIIeHNN JaBIeHUS
3aKOHBI UJICAJbHBIX Ta30B CTAHOBSTCS OUIMOOYHBIMHU, a TIPU OYEHb BBHICOKUX IABIICHHUSIX
(ThICSTUM aTMOcdep) MOXKeT HaOMIoMaThesl AaKe OrpaHMYEHHAs PAaCTBOPUMOCThH Ta30B.
Kunkue v TBepAble PacTBOPBI MOTYT XapaKTEPU30BaThCs HEOTPAHUYEHHON W OrpaHu-
YeHHOW pacTBOPHUMOCTHIO KOMIIOHEHTOB. B cilyyae orpaHn4eHHON pacTBOPUMOCTH pac-
TBOPBl MOTYT OBbITh HEHACHIIIEHHBIMH, HACBIIICHHBIMU U TepechIlieHHbIMU. [lepechl-
IIEHHBIE PACTBOPBI TEPMOAMHAMHYECKH HEYCTONYNBHIL.

TepMoanHaMuyecKkue CBOWCTBA PACTBOPOB M COCTABIISIONINX €0 KOMIIOHEHTOB 3a-
BUCAT OT TEMIIEPaTyphl, JaBICHU W KOHIIEHTpauu. KoHIIEHTpaIus pacTBOpa OIpee-
JISIETCSI OTHOCUTEIBHBIM COACPKAHHUEM KOMIIOHEHTOB. B 3aBHCMMOCTH OT TOTO, K KaKOi
BEJIMYMHE OTHOCHUTCSA KOJHYECTBO KOMIIOHEHTa (OHO B CBOIO OY€pEeAb MOXKET OBITh
OIPEJIEJIEHO TO-Pa3HOMY), CYIIECTBYIOT Pa3IMYHbIE CHOCOOBI OIpe/eNeHUs] KOHICH-
Tpauuu pactBopa (tadmn. 1.1).

Ta6muma 1.1
CniocoObI BEIpa)XKEHUSI COCTaBa pacTBOPOB
HazBanue O6o3HaueHue MatemaTtuyeckoe BbIpakeHHE Pa3mepHoCTb
W =M m;
Maccosast 7oA Wi i = = —
M;pa Z m;
N
Monsgpuas nons Xi ToNh —
i
MounspHas KOHIEH- N c= Mo ™M Mouns/1;
Tpauus ' " Vo MV, KMOJIB/M°
M C _ n3Ki _ m| .
OJISIpHAst KOHILICH- e = ;
Tpa 1/1121 BKBHBaJL'IIeH Cox, i - Vp‘Pa Ma“’ivp'pa Mo/,
patt oB ol _ KMOJIb/M>
M, .=—2—
9K, i 7
MonsIbHOCTD Cm, i Coni=— =~ Mob/kr
m  Mm

[TpuMeyaHus: | — CHMBOJI KOMIIOHEHTA pacTBOpa; i=1 — CHMBOJI paCTBOPHUTEJIS; /711 — Mac-
ca pacTBOPUTES, T; Z — SKBUBAJIEHTHOE YMCIIO, ONPEALIIIEMOE B KUCIOTHO-
OCHOBHBIX PEAKIHMSIX MO YHUCTY 3aMELIEHHBIX MOHOB BOAOPO/ia (1Sl KUCIIO-
ThI) U 110 YHUCITY 3aMEUIEHHBIX TUAPOKCH]I-UOHOB (JIJ1s1 OCHOBAHHS).



1.1. MoJssipHast 10J151, MOJISIPHBIN NPOLEHT

CBoiicTBa pacTBOPOB MpHU 3aJaHHBIX JABJICHUU U TEMIIEpaType ONPEEsIIOTCs B3a-
UMOJICHCTBUEM COCTABJISIIOIIMX €r0 YaCTHIl, TOITOMY CaMbIM €CTECTBEHHBIM CIIOCOOOM
ONpeIeNICHNUs] KOHIICHTPAIUU SBJISETCS MOJISIpHAs /10151 KOMIIOHEHTa — OTHOIIEHUE YHC-
Ja MOJEH KOMIIOHEHTa K OOIIEMYy YHCIIy MOJEH BEIIECTB, COCTABIISIIOUIMX PACTBOP.
MoutsipHas 10J1 1:000r0 KOMIIOHEHTA

X; = ki =N i=1,2.3, 0k (1.1)
i

i=L
3nmech | — MHIEKC (HOMEp) KOMIIOHEHTa PacTBOpa; K — 4uCiio KOMIIOHEHTOB pacTBOpa.
Bo3MoXkHBIE 3HAUEHUSI MOJIPHOW J10JM KOMIIOHEHTA IPU HEOTPAHWYEHHOU pacTBOPH-
mMoctr oT X; = 0 (i-ro KomMmoHeHTa B pacTBOpe HET) M0 Xij = 1 (4ucToe i-e BEemeCTBO).
Monspaas noinsi, yMmHoxkeHHast Ha 100, Ha3pIBa€TCS MOJIIPHBIM TPOLIEHTOM

X, =% -100 = ——.100 %. (1.2)
2N
CyMma mMoJisipHbIX foJiel (Mo71.%) Bcex KOMIOHEHTOB pacTBopa paBHsercs 1 (100%)
>xi =1, 2X; =100. (1.3)
XOTs A1 PaCTBOPOB C HEOTPAHUUYEHHON PAaCTBOPUMOCTHIO TIOHSTHE “pacTBOPUTEINL” U
“pacTBOpEHHOE BEIIECTBO” YCIOBHbBIE, TEM HE MEHEE KOMIIOHEHT C MOJISIPHOM J0jei
0,5 < x1 < 1 Ha3pIBaeTCS PACTBOPHUTEIIEM U €My TpUCBauBaeTcs uuaekc i = 1.
JIJ1st cMecH BieaTbHBIX Ta30B CITPaBETMBLI COOTHOIIECHUS
PV = (Zni)RT, in = niRT, Pi = XiP, Zpi = P,

rne P — naBneHue razoBoi cmecH, V — 00beM cMecu, T — TeMrieparypa, Pi — napiuaib-
HOE JIaBJICHHE KOMITOHEHTA Ia30BOM CMECH.

1.2. MaccoBasi 10J151, MAaCCOBBI MPOLEHT

OTHOIIEHUE MAacChl I-TO KOMIIOHEHTa K Macce pacTBOpa HA3bIBAETCS MACCOBOM JI10-
JeH, a ymHokeHHast Ha 100 maccoBasi 1oJisl onpesensieT MaccoBbIM MPONeHT (Mac.%;
% 10 Macce) KOMIIOHEHTA:

m; m;
=S T m,
i p
B Meramrypruueckoil mpakTHKE MacCOBBIE MPOIEHTHI KOMIIOHCHTOB METAJLTHYCCKUX
CIUIaBOB M IIJIAKOB 4yacTo oOo3Havarotcs [i], % wu (i), %. Hanpumep, KoHIEHTpamuu
JICTUPYIONTUX KOMIIOHEHTOB CTajl 0003HAYAaI0OTCA
We = [C], %; Wmn=[Mn], %; Wo=[0], % uT.1.,
a COCTaB IIJ1aka 0003HaAYaeTCs
Weeo = (FeO), %; Wgio, =(Si0,), %; W0, =(AlL,0;), % wur.n.

Sw =1 W, :%-100 %, "W, =100. (1.4)

1.3. MoJsisipHasi KOHIIEHTPAUUs BellecTBa,
MOJISIpHAsI KOHLIEHTPALKsi JKBUBAJIEHTOB BellleCTBA

B xumun HU3KOTEMIIEPATYPHBIX KUIAKUX (B TOM YKCIIE BOAHBIX) pACTBOPOB, B aHAJIH-
THUYECKOM XMMHHM KOHLIEHTPALMS PACTBOPEHHOIO BEILIECTBA YAlE BCETO OIPEACIACTCA

4



OTHOILIEHHEM YHCIIa MOJIEH ero k oobeMy pactBopa. Ecinu o6bem pacTBopa U3MEpPHUTH B
autpax (J1), TO Takas KOHIICHTpAIMsI Ha3bIBACTCS MOJISIPHOW KOHIICHTPALIMEH 1-T0 Bellle-
CTBa (U1 KPaTKOCTH B JaJIbHEHIIIEM ee Oy/IeM Ha3bIBaTh MOJISIPHOCTBIO)

C :\% (MomB/m), N, :%, (1.5)

p i
rae M;— MOJIIpHasg Macca KOMIIOHCHTA, r/ MOJIb, Vp — 00BeM pacTBopa, .

XHUMHMYECKOE B3aMMOJCHCTBUE BEIISCTB MOJUMHACTCS 3aKOHY SKBHUBAJICHTOB, ITO3TO-
MYy IIpHA CTCXHUOMETPUUYCCKHX pacyeTax peaKHI/Iﬁ B BOOHBIX pacTBOpax yI[06HO I10JIB30-
BaThCsl MOJISIPHOM KOHIIEHTpAallME SKBMBAJICHTA BEIIICCTBA (,ZIJIH KpPaTKOCTU — HOPMaJIb-
HOCTBIO) — YHCJIOM MOJIeH YKBUBAJICHTOB PacTBOPCHHOI'O BCIICCTBA B JIUTPEC pacTBOpPa

n m:
Cye i = —= (MOJIb 9KBUBAJIEHTOB/N), N, =—"—. (1.6)

9K, i

p 3K

MonsipHas Macca SKBUBAJICHTA PACTBOPEHHOTO BEMIECTBA (KMCIOTHI, IIEJIOUYM, COJIH),
tbopmysa xoToporo K{*A 2, onpesienseTcs COOTHOMIEHIEM
a

Mi _ M; | (1.7)
szk ‘Vaza‘

M K, i =
311ECh Vk, Va — YUCIIO KATUOHOB U aHUOHOB B MOJIEKYJIE PACTBOPEHHOIO BEILECTBA; Zk, Za —
3apsi/ibl KATHOHA U aHWOHA.

Benuuuna z* = vy Zx = |Va Za| Ha3pIBaeTCA YUCIOM 3KBHBaNIEHTHOCTU. CienoBaresib-
HO, PKBUBAJIEHT — HEKas peajibHasg WJIM YCJIOBHAs yacTula B Z* pa3 MeHbIIas aToMa,
MouieKyJibl. HanmprumMep, MoiisipHas Macca SKBUBAJIEHTOB

98

CepHOi KUCIOTBL M, 1y o0, = 5= 49 1/5KB;

@ =34,3 1/7KB;

runpokenna xpoma M, o) =

342

CEPHOKHUCIIOTO amoMuHusa M —— =57 1/7KB;

5Kk, Aly(SO4); —

yriepoza B CO2, H,CO3 M - = % =3 I/9KB;

yrnepona B CO M . = % =6 1/9KB.

1.4. Mos1JIbHOCTH pacTBOpA

JImg ynpomeHus aHAUIMTHYECKOTO OINMUCAHMS 3aBUCUMOCTEH HEKOTOPBIX CBOMCTB
PACTBOPOB MOKHO MCIOJIb30BAaTh MOJSUIbHOCTh — OTHOIIIEHUE YHCJIa MOJIEW PACTBOPEH-
HOT'O BelllecTBa K Macce (Kr) paCTBOPUTEINS

C i =i-100021000—mi (MOJB/KT), (1.8)

"m M;my

€CJIM M1 U M; — MaCChl paCTBOPUTEIISA U paCTBOPCHHOI'O BEIICCTBA B 'paMMax.




Tabmuma 1.2
CooTHolIeHHE MEXTY Pa3INuHbIMH CIIOCOOAMH BBIPAXKEHUS COCTaBa OMHAPHBIX PACTBOPOB
Crm- MaccoBast o1, Wi | MossipHast 1oiis, xi | MossipHast KOHICHTPAIus, Ci Monpuas KOHHCHTpaqHH JKBH- MOoOISUIBHOCTD, Cpy, i
BOJI BaJIEHTOB, Coy, i
Wi W:X'—NI' :CI—IVII _CaK,iMi — Cm,i'vli
| (M) ' 1000p '~ 1000pz ' 71000+ c,, M,
W- . -
_ %/Ii . — GM, X = St M X‘:%
X (™ "7 1000p+¢, (M, — M,) 1ooop+c3,<i(|v|1—ij Co i +
M, ’ z M,
. _ 1000pw . _ 1000px - ~1000pc,,,
c 1000pw lOOOpX 1000pC, .z
6 9K, i =—— 1 C3K,i :Ciz 5K, 0 l
| M. le\/l 1000 +c,, ;M;
__1000w; _ 1000 _1000c, . 1000c,
Cnt] "M AWM, | ™ T (1= %)M, ™ 1000p — ;M. ™ 1000pz — caK M,
[Mpumeuanus: | — CHMBOJI KOMIIOHEHTa pactBopa;, | = 1 — CHMBOJ pacTBOPUTENS; Z — DOKBUBAICHTHOE YHCIIO;
p - INIOTHOCTB PacTBOpa, I/cM>,



COOTHOIIIEHUS] MEXKY Pa3IMUHBIMK CIIOCOOAMH OINpPEIEICHUS] KOHIIEHTPAIIMH KOMITO-
HEHTa PacTBOpa IpejcTaBiicHsl B Ta0u. 1.2. Kak BHIHO, /1S OMpe/esieHus HEKOTOPBIX CO-
OTHOLICHUH HEOOXOAUMA JOIOIHUTENbHAS HH(GOPMALUS O ITIOTHOCTH PacTBOpa P, I/CM°.

B 3akaroueHHH OTMETHM, YTO BBHIIICIPUBEICHHBIC KOHIICHTPAIIMU HE HCYEPIBIBAIOT
BCEX BO3MOXKHBIX CIIOCOOOB OMPEICTICHUS COCTABOB PACTBOPOB, OTPEICIIEMBIX UX CITe-
U(PHICCKUMHU 0COOCHHOCTSIMH. Hampumep, B 9KOJIOTHH 3arPsA3HEHHOCTh BO3yXa 4acToO
OIpeeNIIeTCs] MUJUTMTPaMMaMK BPEIHOTO BEIIECTBA Ha KYOMYECKHA METp, M3MEpCH-
HBII TIPU HOPMAJIBHBIX YCIOBHSAX, MI/HMS; 3arpsA3HEHHOCTD BOIBI — B MI/IL. [l onpene-
JIEHUS] KOHIIEHTPAIIMK Ta30BbIX CMeCeil W BOIHBIX PACTBOPOB HMHOT/A HCIOJB3YETCS
00BbEeMHBIN TPOIEHT (00.%). B MeTaulypruu CBEpXUYUCTBIX METAJJIOB KOHIICHTPAIIMS
puUMeceil OnpeessieTCsl YUCIIOM aTOMOB MPUMECHOTO 3JeMEHTa Ha MHJUIMOH aTOMOB
ocHOBHOro Metasuia (ppm — particle per million).

1.5. Ilpumepbl pacyeToB KOHIEHTPALMH

IIpumep 1. IIpu npurorosiennn 350 mu BoaHoro pactsopa KOH ¢ minoTtHOCTBIO
1,176 r/cm® u3pacxomosano 82,3 r 6e3BOHON IEI0UH. BBIpa3suTh KOHIEHTPALUH KOM-
MIOHEHTOB B MAaCCOBBIX IPOIICHTAX M MOJISPHBIX M0JsiX. KakoBBl MOsIpHAs KOHIICHTpa-
st (MOJISIPHOCTB), MOJISIpHAsI KOHIIGHTPAIIMS dKBUBaJieHTa (HOPMaIbHOCTh) M MOJISUIb-
HOCTb pacTBopa?

My o100 %
Pemenne. MaccoBblii npouent menoun Wyqy, = —KOH= P Macca pacTtBopa
m
p
82,3-100 %

My = p,Vy = 1,176:350 = 41,6 1. Tosromy Wieoy ===

=20 %, W, , =80%.

MOJ'I?IpHa}I JOJIA IICJIOYHN

mKoy 82,%
Mo _ Mkon _ 96,1 1,47 0.074.

X = = = =
56,1 18

Mkon My,o

n 1,47
MorsipHast 107151 BOIBI Xy, = 0,926 . MomsSpHOCTB pacTBopa Ciopy = — o0 = ——— = 4,2 MoT>.

Vp—p 0,35 hj
naK, KOH _ mKOH

Vop M. konVp-p

My kon = Myxon = 56,1 r/™Momb, Tak kak vk = 1, zx = 1. CriemoBarenbHO,

MOTL 1 1 ToHOCTS PACTBOpE C. Mo 10° 1,47.10° 1160
o : mEL my,  4116-823 8a

. Macca »>kBuBasiecata KOH

HopmanbHOCTE pactBopa C, yoy =

C. kon = Cxon =42

[Ipumep 2. Ckoapko meanoro kynopoca CuSO4-5H;0 HyX HO B34Th IJIsl IPUTOTOB-
nenust 1 kr pactBopa ¢ koHuentpauueir CuSOa, paBhoit 10 mac.%. I1noTHOCTE Takoro
pacteopa 1,065 r/cm®. OnpenenanTs MOJAPHOCTh U HOPMAJIBHOCTh 3TOIO PAacTBOPA U
MOJISIPHYIO JI0JIF0 O€3BOJIHON COJIH.



Pewenue. 1. Mossipaocts. B 1000 1 pacTBOpa ¢ koHueHTpanueit conu 10 mac.% co-
nepxutcsa 100 r CuSO4 u 900 r Boabl. Momsipuas macca CuSO4 paBHa 159,6 r/mMoIb.
100

Crienosatenbro, koianyecto Bemectsa CuSOs Ngyso, =150.6 = 0,63 mosb. O0BeM
m
pactBopa V, = —P = 1000 =939 M1
pp, 1065
Neuso, — 0,63
MoisipHas KOHIICHTpaIus C = 4= =0,67 Mmonn/1.
p HCHTpal Cuso, Vv 0,939

p
2. HopmamnbHOCTB PacTBOPa. C, cys0, = VkZCeuso, =12 0,67 =1,34 Mos/m.

n
cuso
4 . KonnuecTBo BermiecTBa

3. MousipHast oyist 6e3BOAHOM COMH Xcys0, =
Ncuso, T Mh,0

900 0,63
H0 ny, o = ST S0moub. CrieoBaTenbHo, Xoyso, = 063250

4. Monspuas macca CuSO4-5H,0 pasua 249,6 r/mons, a CuSO4 159,6 r/mMmons. B

249,6 T CuS04-5H,0 coxmepxutcs 159,6 T CuSO,4, mosTOMy Macca KpUCTAUIOTHAPATa,

conepskarero 100 r 6e3BoiHOM coyn, paBHA % =156,4 1. Takum obpazom, st

npurotoBieaus 1 kr 10%-noro mo macce pactBopa CuSO,4 Hamo B3aTH 156,4 T peakTu-
Ba CuSO4-5H,0 u 843,6 r BOIEbL.

[Tpumep 3. B HecTexuomerpudeckoM kapounae tutana T1C; _ y KOHIICHTpaIUsl yriie-
ponaa 45 mon.%. OnpeaenuTs BEIUYHMHY ¥ U MacCOBYIO JIOJIO YIJIepoJia B Kapoue.
Pemenue. B kapOuse tutana Ha 1 mousib TuTana npuxoautcs (1 — y) mons yriaepona.

=0,012.

[TosTOMy MOJsIpHAs 10Js yriepoja X = e _ 1=y =0,45. Orcrona y = 0,182.
Nc+ny 1-y+1
MaccoBass nonst yriaepona We = Xe = 0,45 =0,17. Takum oOGpa-
My 47,9
xc+xTiM— 0,45+0,55 e
C

30M, B kapouze TiCpgig KOHIIGHTparys yriepojaa paBHa 17 mac.%.

[Ipumep 4. MoJApHBIA TIPOLIEHT HUKENS B CIUIABE XpOM — HUKeNb paBeH 40%.
CKOJIBKO MOYYHIJIOCH CILIaBa, €CJIH JIJIsl €r0 MPUTrOTOBJICHUS B3ATO 3 KI' XpoMa.
Pemenue. Onpenenum MacCoBYIO JIOTI0 XpOMa B CILIABE:

Wy =Yoo 06 557

r -
Xor + Xpi My 0,6+O,458’7

Cr

Mer Me 3 _ 5,26 kr. [lns mpuro-

Ilo ompenenenuro W, =
we 0,57

, TIo3TOMy M, =

CILT

TOBJICHHUS CIUIABA B3ATO 3 KT XpoMma U 2,26 KT HUKES.



[Ipumep 5. B pacruiaBe 6poH3bI, COCTOALICH U3 MeIH, OJIOBa U LIMHKA, KOHLIEHTpPA-
s ojoBa paBHa 8 M0i.%, a uMHKa — 5 M0J.%. Kakum OyzaeT coctaB OpoH3bI B Macco-
BBIX MpolieHTax, eciiv K 400 r atoro pacrasa 106aButh 20 1 ojoBa 1 10 r riuHKa?

Pemenue. OnpeaenumM coctaB UCXOAHOM OPOH3bI B MACCOBBIX JIOJISIX, YUUTHIBAsI MO-
JsipHBIE 100 Xsn = 0,08, Xz, = 0,05, Xcy =1 — (0,08 + 0,05) = 0,87,

WS — mSn — XSnMSn
n
mSn + mCu + mZn XSn MSn + XCu M cu™t Xzn M Zn

B 0,08-118,7 B
©0,08-118,7+0,87-63,5+0,05-65,4

B XeuM ey B 0,87-63,5 B

" X, Mg, + X Mg, + X;sM,,  0,08-118,7+0,87-63,5+0,05-65,4
[TockonpKy CyMMa J1oJiel Beeryia paBHa €IMHULIC, TO MacCcoBast JOJIS ITUHKA B UCXOHOU
oponze pasHa 0,05. Orcioma ciegyer, 4TO Macca OJIOBa B HCXOJHOM CIUIaBe
Msn = Mep-Wsn = 400:0,14 = 56 1, macca Mmeau Mcy = MepWey = 400-0,81 =324 1, a macca
nuHKa Mz, = 400 — 324 — 56 = 400-0,05 = 20 r. ITocie 1o6aBoK Macca 0J0Ba COCTABUT

56 +20 =76, a macca riuaka 20 + 10 = 30 r. Macca 6pon3sl Oynet paBua 400 + 30 =430r.

KoHnenrparus onosa B nonyuusiieiicss oponse W, = = -100 = % -100=17,7 mac.%,

op

Mzn 100 = % 1100 =7 mac.%, Mezm — W, = % 1100 = 75,3 mac.%.

We 0,81.

uaka W, =
op

[Ipumep 6. CKOIPKO MHUJUTUIUTPOB KOHUEHTPUPOBAHHOM COJITHOW KHUCJIOTHI IUIOT-
HocThIO 1,19 /M1, comepxkarnieid 38 mac.% HCI, Hy»xHO B34Th u1st ipuroToBiIeHus 1 7
2 H pactBopa? OnpenenuTe MOJISLILHOCTh, MacCOBYIO U MoJisipHyto noiau HCl B ipuro-
TOBJIEGHHOM PacTBOpE, €CJIU IIIOTHOCTh €ro coctaBmia 1,043 r/mit.

Pemenue. Onpenenum MOJSIPHYIO KOHLIEHTPALUIO KCXOAHOTO pacTBOpa

- 10pW,o 10-1,19-38 _ 19 3gg MOIb
T My 36,6 ! a1

vi=—21 016145 =
12,389

CornacHo 3akoHY coxpaHeHMsl macchl CHclVp' = ¢"HaVp'; o

=161,4 mn. MosiIbHOCTh NPUTOTOBJIEHHOTO PacTBOpA

G et = CHCIM _ 2 = 2 062 MOJIb
—Chor— &' 1,043-22 i«
P HCI 103 103
Mosmspuas nonst HCI X = o 2 =0,0358.

3K+103p—C3K|\/|HC] 2+103-1,043—2-36,5
Mp.o 18

¢, Myo 2365

10  10°-1,043

C

Maccogas monst HCl Wy, =



[Tpumep 7. MoJISUIBHOCTh HACBILIEHHOTO pacTBopa xjopucroro kamust npu 20 °C
paBHa 4,652 moisib Ha 1000 1 Bonbl, a ipu 50 °C 5,738 monb Ha 1000 r Boasl. Onpene-
JIUTh CKOJIBKO XJIOPUCTOTO Kajusi MoxkeT pacTBoputhes mpu 50 °C B 1 kr pacTBopa,
HachleHHoro npu 20 °C.

Pemenue. Onpenenum Maccel COM U BOABI B 1 KT pacTBOpa, HackieHHoro npu 20 °C.
Mossipras macca KCl paBna 74,6 r/mons. B 1 kr Bogbl pactBopsiercs 74,6-4,652=347,04 ¢
coyid, Tipu 3ToM nonyuaercst 1347,04 r pactBopa. CnegoBaTenbHO, s OJdydeHus 1 Kr

347,04-1000 _ 257,61 u M., o =1000—257,6 = 742,4r.
1347,04 ?

Amnanoruano, B 1 kr HO npu 50 °C pactBopurcst 74,6-5,738 = 428,051 KCI u nony-
gutcs 1428,05 r pacrtBopa, a [y NPUTOTOBJIEHHS | K- pacTBOpa HYXHO B3STh

pacTBopa MOHAZo0HUTC My =

My = 42&22;3200 =300r u mﬁzo =700r. Takum o6pazom, ipu 50 °C B 700 r BOABI
pactBopsiercst 300 r KCI, a B 742,4 r H,O pactBoputcst My, :—3007'(7)32’4 =318,2r.

Henocraromiast Macca conmi My, =318,1—257,6 =60,5r.

[pumep 8. Bommwiii pactBop NaCl, macca kotoporo 400 r, a KOHIICHTpamus
20 mac.% comm, cmemad ¢ 10%-HBIM BOAHBIM PACTBOPOM TOM K€ COJIH, Macca KOTOPOTO
1200 r. Ilomyuyennslid pacTBOp BbiapeH A0 Macchl 550 r. OnpenenuTs KOHIEHTPALHUIO
MOJIyYeHHOT0 "paccosa" BceMU BO3MOKHBIMH CIIOCOOAMH.

Pemenue. B ycinoBuu 3agaun HeT nHpopManuu o6 06beMax U MIIOTHOCTSAX PacTBO-
poB. IlosToMy omnpeaenuTs MOJSIPHOCTh (HOPMaIbHOCTh) KOHEYHOTO MPOAYKTa HEBO3-
MO>KHO. BBI4nciimM MaccoBblIii TPOLIEHT, MOJISIPHYIO JOJIFO U MOJISUIBHOCTD COJIM.

IIpu BbIMapuBaHUM PACTBOP TEPSIET TOJIBKO BOAY, & Macca COJIM OCTAETCSI HEM3MEHHOM

MAact = Mact + Miaer =400-0,2+1200-0,1=200r.

[TosTOMy MaccoBBIi IIPOLEHT COJIM B KOHEYHOM pactBope W :%-100:36,4%.

MomnsipHast 1oJ1st (MoJisipHasi Macca coyiv 58,5 r/MoJib)

200,
Xnc) = Mnact — _ 585  _ 015
al ,LO.
Mt + Mo 20055 5+3°01

MossIBHOCTB pacTBOpa

6 ey =t 1000 - 2001000
H,0 197

=9, 77 MONB/KT.

[Tpumep 9. PactBopuMocTs kuciopoaa B xkujkom xenese mnpu 1600 °C 0,23 mac.%.
CKOJIbKO aTFOMHUHMS CIeIyeT 100aBUTh K HACBHIIIEHHOMY KHUCJIOPOJOM >KHJIKOMY KEJe3y,
4TOOBl MOHU3UTH KOHIEHTpaluio kuciaopoaa a0 0,003%? OnpenenuTh KOHIEHTPALIUIO
ATIOMUHUS B PACKUCIICHHOM METAJIJIE, €CJIM Ha packucieHue pacxoayercs 90% BBeAeHHO-
TO ATFOMHUHUS, a TPOAYKT packucieHus ynaisercs u3 merawia (Al,Oz BerutbiBaeT B uiak).
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Pemenue. M3-3a ManbIx KOHLIEHTpALMKA IPUMECEH N3MEHEHMEM MACChl pacIulaBa Ipe-
HeOperaem. Peakiuio packuciaeHus sxene3a aTloMUHIEM 3allUIIeM CIIETYIOIUM 00pa3oM
3[O]ee + 2[Al]re = (Al2O03) 1.
Ha ynanenue 3-16 = 48 1 kuciopojaa u3 xeneza pacxonayercsa 2-27 = 54 r© aJlOMUHUA.

Heo6xonumo yaanuThs KUCI0poaa

mg :1000-%—1000-%: 2,3-0,03=2,27r.
100 100

I[J'ISI 9TOTI0 HGO6XOI[HMO AJIIOMHNHUA

M, =2%.2,27 -2 551
48

C Y4eTOM 3(1)(1)CKTI/IBHOCTI/I HCIIOJIB30BAHUA B paCIlIaB CJIICOYCT ,[[06&BI/ITI> AJIIOMHWHUS

1
Macca anroMuHHS, OCTABUIETOCS B pacIulaBe, ONPENEIISIETCS Pa3HULIEH

IMO9TOMY KOHIOCHTpAIWA aJIIOMUHHA B PACKHCICHHOM JKCJIC3C

[Al]lg = 9,29 -100 = 0,029 mac.%.
1000

1.6. 3apauu 1A caMOCTOSITEJILHOTO peleHus

1. B 47,6 r xene3a pactBopeHo 1,98 cm® Bogopoma. O6beM BOIOPOIA IPUBENEH K
HOPMaJIbHBIM yCJIOBUSAM. HaliTl MacCOBBIN IIPOIICHT paCTBOPEHHOTO BOJOPO/IA.

Ortser: 3,72-10* mac.%.

2. B turne pacrmmasmm mmxTy u3 30 1 xkene3a u 5 v 75%-ro (1mo Macce) dheppocuiiu-
1ust. OnpeIeNuTh COCTaB MOJYYEHHOTO paciuiaBa B MACCOBBIX M MOJISIPHBIX MTPOIICHTAX.

Otsert: 10,7 mac.% Si; 18,8 Mm01.% Si.

3. IlsaTe Monelt XpoMa craBuwiu ¢ 2,7 MoisiMu Hukensi. OnpenenuTh COCTaB CIljiaBa
B MACCOBBIX IPOIICHTAX.

Ortser: 62,12 mac.% Cr.

4. MonspHas 0 JKelle3a B CIUlaBe kene3o-xpoM cocrapisieT 0,75, OnpenenuTsb
MAaCCOBBIM MPOIICHT XpOMa B CIUIaBE M YHUCJIO MOJIed Xpoma, HCOOXOAUMBIX JIJIs TOJY-
YeHHUs 3 KT TaKOro CIUIaBa.

Otser: 23,7 mac.%; 13,7 mos.

5. MonspHass mons yriaepoja B crutaBe ¢ kene3oM paBHa 0,008. OmpenenuTs,
CKOJIBKO TIOJTYYHJIOCH CIIIaBa, €CJTU JIJISL €r0 MMPUTOTOBJICHUS B3sUTH / KT JKelie3a.

Otser: 7,012 xr.

6. CKOJIbKO MEJIM U 0JI0BA HAJIO B3ATh JJIsI IPUTOTOBJICHUS 5 KI' OJIOBIHHOM OpPOH3bI,
€CJIM MOJISIpHas 10Jig ojoBa B He paBHa 0,057

Ortser: 4,553 xr Cu; 0,447 xr Sn.

7. KoHnienTparys yriepoja B HecTexuoMerpuueckoM kapouae tutana TiC; _x paBHa
18,3% (o macce). OnpenenuTh BEIUUNHY X.

OtBer: 0,1059.
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8. Hectexmomerpuueckuii MoHoOKcus skene3a FeO; + x (BIOCTHT) MOXHO paccMaTpH-
BaTh Kak pactBop FeO u Fe,O3. Momnspnas nons FeO B Broctute paBna 0,84. Onpenenuthb
BEIMYHMHY X, HOHHEIE Jomu Fe?* u Fe** u koHmenTparuro kucopoa B BlocTute B Mac.%.

Otset: 0,0975; 0,8051; 0,1949; 23,9 mac.%.

9. Jlnst IpUTOTOBJICHUS aTIOMUHUEBOM OPOH3HI B3sIU 3 KT Meau, 0,35 KT atoMUHUS,
0,12 xr xene3a U HEKOTOPOE KOJIMUYECTBO Maprasia. OnpenenuTs Maccy MOJTy4eHHOM
OpOH3bI U €€ COCTaB B MOJIAPHBIX MPOIEHTAX, €CIM MAccoBas JI0Jsl aJlOMUHUS B HEH
pasHa 0,10.

Ortser: 3,5 xr; 75,08; 20,63; 3,42 1 0,87 m01.%.

10. KonmeHnTparus xene3a B pacTBope ¢ Hukenem paBHa 91% (mo macce). Onpene-
JUTh MOJIIPHYIO JOJII0 HUKENs B pacTBope. CKOJIBKO MOJICH HHKENS W jKelie3a Haao
B3STh JIJIS TTOJTYYSHUS S5 KT TAKOTO pacTBopa?

Otser: 0,086; 7,665 n 81,473 mous.

11. IInotHOCTH 60%-HOTO (MO Macce) pacTBopa GHochOpHON KUCIOTHI B BOJAE MPH
293 K paBna 1426 kr/m3. Onpenennts xonmuuectBo moneii H3PO4 B 1 11 pacTBopa u B
1000 r pactBopuTens. Yemy paBHa MOJIsIpHAs AOJI KUCIOTHI B pacTBOpe?

Ortser: 8,73 moab/n; 15,3 moas/1000 r H,O; 0,216.

12. BrluucianuTh MOJISIpHBIE JIOJIM KOMIIOHEHTOB B PacIliaBe, MPUTOTOBICHHOM W3
45 r xene3a, 25 r mapranna, 14 r xpoma u 4 1 docdopa.

Ortser: 0,486; 0,274; 0,162; 0,078.

13. Beraucianth MaccoBbIe TPOIEHTHI KOMIIOHEHTOB B IIJIaKe, MPUTOTOBICHHOM
cmasienueM 26 T FeO, 17 r Fe;03, 40 r CaO u 45 1 SiOs.

Otsert: 20,31; 13,28; 31,25; 35,16 mac.%.

14. PacmnaBieHHBIN nutak nMeeT cieayromuii coctaB: 20% SiO,; 10% Al,Os; 25%
FeO; 15% Fe,03; 30 mac.% CaO. K 150 r ero gobasnsercs 45 v CaCOs3. Onpenenutb
MIPOIICHTHBIN COCTaB IIIJIaKa TOCJIe JT00aBiICHUS KapOOHATa KaJbIHA, KOTOPBIH THCCO-
nuupyet Ha CaO u CO..

OtBert: 17,12; 8,56; 21,41; 12,84; 40,07 mac.%.

15. B nByx pactBopax Fe — Ni comepxutcsi coorBeTcTBeHHO 25 1 55 Mac.% Ni. B
KaKOM MacCOBOM OTHOIICHHH HEOOXOJMMO CIUIaBUTh ATH PACTBOPHI, YTOOBI MOIYIUTh
pactBopsl, coaepxaniue 30% u 40% Hukens.

Otsert: 5:1 u 1:1.

16. Onpenenuth MOJISIpHBIA 00BEM CIUIaBa, coaepikamero 62 mac.% Meau, cuuTas
00BEM amIUTUBHON (yHKIMEH coctaBa. [InoTHOCTE Meau 8,9, a nuuka 7,1 r/cm®.

Otset: 7,912 cm®/Moib.

17. TImotHocTh 50%-HOro (1o Macce) BOJHOTO pactBopa (hochOpHON KHUCIOTHI
H3PO,4 paBna 1,332 r/cm®. Onpenenurs MOJAPHYIO U SKBMBAJICHTHYIO KOHIIEHTPALUH
ATOrO pacTBopa. KakoBBI MOJISIIEHOCTH pacTBOpPa M MOJIIPHBIC JTOJIM KOMITOHEHTOB?

Ortger: 6,8 monb/i1; 20,4 (Mob 3xBUBaIeHTOB)/T; 10,2 Moss/1000 T H2O; 0,155 1 0,845.

18. HaBecka kpuctamoruapata Na;COs-10 H,O maccoit 22,5 T pacTBOpeHa B BOJIE.
[Tonyueno 200 cm® pactBopa mnoTHOCTEIO 1,04 r/em®. Onpenenurs Mac.% kapOoHara
Na,COs B pactBope. Paccuntarh MOISPHYIO, SKBUBAJIEHTHYIO KOHIIEHTPALIMK PACTBOPA.
KakoBbI MOJISITBHOCTD pAcTBOPA M MOJISIPHBIC JOJT €r0 KOMITOHEHTOB?

OtsBeT: 4 mac.%:; 0,393 moin/it; 0,786 momaw/i1; 0,394 mons/1000 r H,O; 0,007 1 0,993.
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19. B cocyne oowemom 1,5 11 pu 15,4 °C Haxogutcs cmech Hy u Na. [lapunansHoe
nasienue Bojoponaa 0,536 arm, a macca azora 3,472 r. Onpenenutrb KOHUEHTpPAIUU
KOMITOHEHTOB CMECH B OOBEMHBIX MPOIICHTAX.

Ortsert: 21,5 u 78,5 00.%.

20. PactBop BemecTB A u B 3aganHoii koHteHTparmu (Mac.%) npu temneparype T
HMeEET TUIOTHOCTH P (cM. Tabm. 1.3). 1. Onpenenure MOJISIPHYIO KOHIIEHTPAIIUIO — YHCIIO
MOJIEH pacTBOPEHHOTrO BeliecTBa B 1 1 pacTtBopa. 2. OnpenenuTe MOJSUIBHYIO KOHIICH-
TpalMIo — YHCIIO MOJIEH pacTBOPEHHOro BemiecTBa Ha 1 Kr pactBoputens. 3. Paccum-
TalTe coAepKaHue BEIIeCTBA A B MOJISIPHBIX MpolieHTaX. 4. OnpenenuTe Yuciio MoJIeH
pacTBOpUTEIS, IPUXOIAIICECs Ha 1 MOJIb paCTBOPEHHOTO BEIIECTRA.

Ta6auma 1.3
XapakTepuCTUKU OMHAPHBIX PACTBOPOB
KonuenTpanms BemectBo [InotHOCTH
Bapuant AL,[ M:;:I?O/EI A = B LK p, Kr/am°
1 97 CBr;CHO H,0 323 2,628
2 94 CBr;CHO H,0 313 2,566
3 91 CBr;CHO H,0 313 2,485
4 87 CBr;CHO H,0 313 2,340
5 80 CBr;CHO H,0 313 2,106
6 73 CBr;CHO H,0 313 1,938
7 63 CBr;CHO H,O 313 1,725
8 45 CBr;CHO H,O 313 1,476
9 12 CeHs(SO3H) H,O 298 1,281
10 66 CeHs(SO3H) H,O 298 1,256
11 61 CeHs(SO3H) H,O 298 1,235
12 80 CeH3(OH);3 H,O 293 1,208
13 62 (CH,)40, H,0 293 | 1,041
14 57 CioHs CH3COCH3 | 293 0,992
15 50 CioHs CH3COCH3 | 293 0,968
16 43 CioHs CH3COCH3 | 293 0,945
17 37 CioHs CH3COCH3 | 293 0,921
18 30 CioHs CH3COCH3 | 293 0,900
19 28 CioHs CH3;COCH; | 293 0,875
20 17 CioHs CH3;COCH; | 293 0,850
21 12 CioHs CH3;COCH; | 293 0,835
22 80 CeH1s CH3COCH3z | 293 0,765
23 60 CeH1s CH3COCH;z | 293 0,741
24 40 CeHu14 CH3;COCH; | 293 0,719
25 20 CeHu14 CH3COCH; | 293 0,692

21. B tabn. 1.4 npencraBiieHbl pe3ysbTaThl XUMUYECKOTO aHAIM3a METajulypruye-
CKOTrO IIJIaKa U Macca M B34ATOM HABECKHU IIaka. K pacruiaBieHHON HABECKE IIJIAKA J10-
OaBJIEHBI MPUCAAKU Maccoi My U My. OnpenenuTs COCTaB LUIaKa A0 U MOCe IPUCATKHU:
1) B mpolieHTax mo Macce; 2) 4yucioM MoJiel kaxaoro kommnonenta B 100 r muiaka;
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3) MOISIpHBIMU J0JsIME; 4) MOHHBIMU A0JsiMA. KapOoHATHI Kanblys, MarHusi 1 MapraH-
11a B PACIUIABJIICHHOM IIIAKE TUCCOLMUPYIOT Ha okcuabl U CO».

Tabauua 1.4
Hcxonaple maHHbIC K 3a1a4de 21
Bapu- Macca CopepxaHue KOMIIOHEHTOB UCXOAHOIO 1IJIAKa,
mqy, r mo, T

aHT [jaKa m, r mac.% ’ ’

1 200 Ca0=40 Si02=28 Mn0=20 FeO=10 P20s5=2 45 CaCOs3 | 5MnO
2 300 Ca0=45 Si02=32 Mn0=10 Fe;03=3 Cr;03=10 |45 Si0O; 5 Cr203
3 400 Ca0=42 Si0;=33 MgO=5 FeO=3 V205=17 |30MgCOs |5 V205
4 500 Ca0=43 Si0=32 MnO=5 FeO=3 Al;03=17 |30 MnCO;3 |5 Al.0O3
5 200 Ca0=40 SiO,=35 MnO=5 Fe»03=3 Cr,03=17 |45 CaCOz | 15Cr.03
6 300 Ca0=41 Si0;=34 MgO=5 FeO=3 Cr203=17 |45SiO; 25 Cr203
7 400 Ca0=42 Si0;=33 MgO=5 FeO=3 V0s5=17 |30 MgCOs | 15V20s
8 500 Ca0=43 Si0=32 MnO=5 FeO=3 Al;03=17 |30 MnCO3 | 15 Al203
9 200 Ca0=44 Si02=31 MnO=15 FeO=5 P,0s=5 45 CaCOs | 15 MnO
10 300 Ca0=45 Si0,=30 MgO=15 FeO=5 Cr203=5 45 SiO2 22 Cr203
11 400 Ca0=46 Si0,=29 MgO=15 FeO=5 V20s5=5 30 MgCOs | 18 V205
12 500 Ca0=47 Si0=28 Mn0=15 FeO=5 Al,03=5 30 MnCOs | 18 Al,O3
13 200 Ca0=50 Si0,=25 MgO=12 FeO=3 V205=10 | 35MgCO3 |18 V205
14 300 Ca0=49 Si0=26 Mn0=12 FeO=3 P205=10 40 CaCOs3 | 30 Fe3Oa4
15 400 Ca0=48 Si02=27 MnO=11 FeO=4 Al,03=10 | 40SiO; 15 Al203
16 500 Ca0=47 Si02=28 Mn0=15 Fe;03=3 Cr,03=7 32 MnCOs3 | 25 Cr203
17 200 Ca0=46 Si02=29 MnO=17 FeO=3 Al,03=5 40 CaCOs | 15 Al203
18 300 Ca0=45 Si0=30 Mn0O=18 FeO=4 P,0s5=3 40 SiO2 32 Fez04
19 400 Ca0=44 Si0,=31 MgO=16 FeO=3 Cr203=6 32 MgCOs3 | 22 Cr203
20 500 Ca0=43 Si02=32 Mn0=15 Fe;03=1 Cr,03=9 32 MnCQOs3 | 27 Cr203
21 200 Ca0=42 Si02=33 Cr,03=15Fe0O=6 P.0s=4 20 Cr203 22 SiOy
22 300 Ca0=41 Si0=34 Mn0O=20 FeO=3 P,0s5=2 32 MnCOs3 | 22 Fe304
23 400 Ca0=40 Si02=35 MnO=5 Fe;03=2 Cr,03=18 |45 CaCOs; | 15 Al>03
24 500 Ca0=46 Si0=29 MgO=15 FeO=5 V20s5=5 30 MgCOQOs | 27 Cr203
25 600 Ca0=45 Si0,=30 MgO=15 FeO=5 Cr203=5 45 SiOz 18 V205

2. MapumanbHble MONSIPHble CBOMCTBA KOMMNOHEHTOB pacTBopa

DOKCTEHCUBHBIE CBOMCTBA pacTBOpa (00beM, 3HTaNbIUA, SHeprus 1'nboca u apyrue
TEPMOJUHAMHYECKUE (DYHKIIMM) 3aBUCAT OT TEMIIEpaTyphl, JABJICHHS, KOJIMYECTBA Be-
HIeCTBa KaXJ0ro U3 KOMIIOHEHTOB, oOpa3ytomux pactBop. Ecau P u T mOCTOSHHBI, TO
J1000€ PKCTEHCUBHOE CBOMCTBO pacTBopa (0003HAUUM €ro () 3aBUCHUT TOJIBKO OT KOJIH-
YEeCTBa BELIECTBA KOMIIOHEHTOB pacTBopa. B aTom ciiydae nonusiii guddepenuuman ta-
KOT'O CBOMCTBA, HAIlpUMeEp, JIJIs1 OMHAPHOTO PaCTBOPa MOKHO 3alMCaTh TaK:

%,
dge + :(_g

o,

on,

14

J dn, + (8_9] dn, =g,dn, +g.,dn,.
P,T,n P, T,m




o9

YactHas 1 oM3BOAHAs (J; = Ha3bIBACTCA IapHuaJdbHbIM MOJIAIPHBIM
!

on, P, T, n(i=])
. . _ [oV .
CBOMCTBOM I-r0 KoMnoHeHTa. Hampumep, V; = oy — INapUUAIBHBIA MOJIAP-
N o
VP, T, nj(i=])
. =~ [0G
HBIA 00BeM, W; =G; = o — maplualbHas MOJISIpHAas CBOOOJHAs 3HEPIus
N
[

P.T.nj(i#])
['n00ca, Ha3pIBaeMas TaK)KE€ XUMUYECKUM MOTEHUUAIOM. PU3HYECKHl cMbICT {; CO-

CTOUT B TOM, YTO 3Ta BEJIMUMHA OMPEACIISIET NU3MEHEHUE CBOMCTBA J MIPU J0OABIECHUHU K
OECKOHEYHO OO0JIBIIOMY KOJMYECTBY pacTBOpa OJHOTO MOJISA I-TO KOMIIOHEHTa (IpH
TOM COCTaB PacTBOpa OCTAeTCS HEM3MEHHBIM). JlJis 1I000T0 SKCTEHCUBHOTO CBOMCTBA

pacTBopa, 00pa30BaHHOrO W3 N MOJIEH KOMIIOHEHTOB, ( = Zgi n; . Hanpumep, s 6u-

HapHOro pactBopa V =nV, +n,V,, G =nu, +n,u,. MonsipHoe CBOWCTBO OMHAPHOIO

\ o G
pactBopa V, =——=XV, +X,V,, G, =——=X, +X,1,. Bpime npusencHubIc

n+n, n+n,
COOTHOIIIEHHUS JiJIsi OMHAPHOTO pacTBOpa MpeJicTaBieHbl HA puc. 1. Mcnons3ys 3TOT pu-
CYHOK, HETPYJIHO MOKa3aTh

d
O +(1-%) el

= dx,
_ dg
=0, +(1-x m
e O — . . d9n _ dgn
7€ Jm — MOJISIPHOE CBOMCTBO pacTBOPA; Tx.  dx yTJI0BBIe KOA(DPUITMECHTHI Ka-
X3 1

catenbHbIX ("tgo" u "tgou™).

2.1. lIpuMmepsI pelieHUus 32124

[Tpumep 10. [TmoTHOCTH BOogHOTO pacTBopa metuioBoro cnupra CH3OH ¢ koHueH-
Tpanueii cniupra 60 mMac.% pasna mpu 20 °C 0,8946 r/cm®. TlapuuanbHbIA MOJISPHBII
00BEM BOZBI B 3TOM pacTBope paseH 16,8 cm®/monb. OnpenenuTs NapluaabHbIA Mo-
JSIpHBIA 00bEM CIIHMPTA.

Pemenue. O6beM pacTBOpa, cofepsKaiero Ny Mojei Boabl U Ny MOJIeH CIUpTa,

V=0V +n,V;.

OTcrona napiuaibHbI MOJISIPHBIN 00BEM METUIIOBOTO CIIUPTA

V, —nVv
v, = —p 1T
n,
Haitgem uncia mosneit komnonentoB At 100 r pactBopa.
40
N =-—=2,22 Moup; N, = 0 =1,87 mouns.
18 32

Omnpenenum o6bem 100 T pacTBOpa
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gm,z

g-

= m e

0

x
N

= X

A (1) B (2)

Puc. 1. K onpenenennto napuuaibHbeIX MOJIIPHBIX CBOMCTB J, U J, :
g:n’i — MOJIIPHBIE CBOMCTBA YUCTHIX KOMIIOHEHTOB; { (X;) — MOJIIPHOE CBOWCTBO PacTBOpa
cocraBa X,; AQ_ — U3MEHEHHE CBOMCTBA PU 00pa3oBaHMM | MO PacTBOpA U3 X1 M X2 MOJIEH
YUCTBIX KOMIIOHEHTOB; AQ; = J; — g;y i — I3MEHEHHUE CBOKCTBA I-TO KOMIIOHEHTA MPH TEPEXOJIE

€r0 U3 YUCTOI'0 COCTOSHHUS B pacTBOP COCTaBa X;; Ag, =XAT, +XAT,; 9, = X0, +X,0,
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m, 100

V,=—=—-—=11178 oMs.
p, 0,8946
J— . 3
CrietoBarensHo, V, = 111,78-2,22-16,8 =39,83 o
1,87 MOJIb

[pumep 11. 3aBUCHMMOCTh 00BbEMa PacTBOpa (CM®) XJIOPHUCTOTrO HATPHUS OT MOJISLIIb-
HOCTH ompesiensiercs ypasHenuem V =1000+16,4c,, , +2,5¢5 , —1,2¢> ,. Onpenenuts

napruanbHeiid MoJsipHbeId 00beM NaCl B pacTBope ¢ MOJISIIBHON KOHIIEHTpAIMEH COJH
Cm2 = 0,5 MOJIB/KT.
Pewenue. [lo onpeneneHnio nmapuuagbHblil MOJISIPHBIA 00bEM KOMIIOHEHTAa OMHAp-

_ oV
HOrO pactBopa V, :(— MOXeET OBITh ompeneneH auddepeHIMpOBaHHEM YpaB-
PT,m

on,
HEHHS 3aBUCUMOCTH 00BbeMa pacTtBOpa OT 4rcja MOJIeH IIpn yCJIOBHH, YTO KOJIMYCCTBO
JPYroro KOMIOHEHTa MOCTOSIHHO. JTO U 00€CleunBaeTcsl B MPUBEICHHONW 3aBUCUMO-

CTH, N, = % = const, mooromy

vzz(ﬂj | Y =16,4+2,5-2-¢,,—12-3-¢Z ,.
on, P.T.ny Cm,2 PT.ng
3
Jnis pactBopa ¢ MossuibHOCTHIO 0,5 Monb/kT V, =16,4+5-0,5—-3,6- 0,5 =18 M
MOJTb

IIpumep 12. PaccuuTtarh napiyaibHble MOJISIPHBIE TEIJIOEMKOCTH KOMIIOHEHTOB
BOJIHOTO PAacTBOpPa COJITHOM KUCIIOTHI MO pe3yIbTaTaM 3KCIEPUMEHTAILHOIO OIpeesne-
HUS MOJIIPHOM TEIJIOEMKOCTH IPH IMOCTOSHHBIX JaBJICHUU U TemrepaType (Ttadi. 2.1).

Tabnuma 2.1
Pe3ynbraThl 5KxCIEpUMEHTA U PaCcUEThI

MomnsipHas nons TennoeMkocCTs ¢p, 0’ MOJIb . JHx
KHCJIOTBI X2 JIx/mois-K L Cps ?
0 75,32 0 75,32
0,091 70,84 0,10 77,92
0,130 69,67 0,15 80,12
0,200 72,64 0,25 90,80
0,259 78,45 0,35 105,91

Pemenue. Ecnu pe3ynpTaThl S3KCHEPUMEHTA HE MPECTABIEHBl B BUJE aHAIUTHYE-
CKOM 3aBUCUMOCTH (cM. mpumep 11), To BeIUMCIECHUE TapLHaIbHBIX MOJISIPHBIX CBOMCTB
HEOOXOJIMMO BBIMOJHATh METOJAOM rpaduueckoro auddepeHiupoBanus. 31eCh BO3-
MO>KHBI JIBa BAPUAHTA PEILICHUS 3a/1a4U.

Bapuanrt |. Heo6xoaumo pe3ynbTarhl ONBITOB MEPECYUTaTh HA KOJUYECTBA PACTBO-
POB, coziepKalIux J000e HEM3MEHHOE YUCIIO MoJiel pacTBopuTens (B mpumepe 11 ana-

1000

JUTUYECKas 3aBUCUMOCTD IIPUBEICHA I YMCIIa MOJIEH BOABL N = F =55,56 moub).
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B Hamewm npumepe nepecyeT BeImoyHEH Auist N = 1 moins. Yucna monert HCI B pactBo-

X o
pax, cojepkammx 1 MOJb BOJBI, BBIUMCIAIOTCS 10 GopMmyie N, =—2. Yucno mornei
X
pactBopa n”=1+n,, TAKOTO  KOJIMYECTBA

IMO3TOMY  TCIINIOCMKOCTb pacTBOpa

CZ =Cp(1+ nZ), JIx/K. PesynbTaThl BRIUMCICHUHN MpenacTaBieHbl B Tada. 2.1. I'paduk

* *
3aBUCHMOCTH C, OT N, (PHC. 2) MO3BOJISICT ONPEICINTH NAPLUUAIBHYIO0 MOJISIPHYIO TeIl-

dcp

JIOEMKOCTB KHCIIOTHI T, , = KaK yrioBoi Ko3((ULIMEHT KacaTeIbHON K KpH-

dn,
PT.,m

BOMW 3aBUCUMOCTH C’; = f (n’;) B TOUYKE, COOTBETCTBYIOIIEH 3aJITaHHOMY COCTaBY PacTBO-
pa. B tabn. 2.2 npuBeleHbl pe3yibTaThl pacyeToOB JJi PACTBOPOB C KOHIIGHTpaluen
kucaoTel x2 = 0; 0,1; 0,15; 0,20 u 0,25. [l npumepa npuBeAeM 3/1€Ch pacueT I ABYX
pacTtBOpoB x2 = 0 1 x2 = 0,15. Ha puc. 2 B Toukax n, =0 u n, = 0,1765 npoBeieHbI Ka-
catensuble Ab u A'b", yriosbie ko3 uIMERTE KOTOPHIX ONPENENAIOTCS OTHOIEHHEM
pasHMI KOOPAUHAT JIIOOBIX IBYX TOUeK (Harmpumep, Touek A u b aust x, = 0, Touek A'' u
b" st x, = 0,15). Ionyuaem
«tgay = ngz = 79,35-175,32 =13,43 I[—m;

0,3-0 MOJIb - K

«tgally = Epl)lz _101,2-82,35 —84.4 A
~0,4-0,1765

3amMeTuM 371eCh, UYTO MHAEKC "oo" 03HayaeT OECKOHEYHO pa30aBICHHBIA pPacTBOpP U
OmpeeIIeT NMpe/IeSIbHOE 3HAaUEHNE MapIHUAIbHOTO MOJISIPHOTO CBOMCTBA pacTBOPEHHOTO
BemecTBa mmpu x; — 0.

MOJIb - K

Tabnwuma 2.2
Pe3ynpTarsl BEIYMCIECHUN NAPUUAATBHBIX MOJISIPHBIX TEIJIOEMKOCTEN
Bapuasnr | Bapuanr ||

2 n; , MOJIb C;, JIx/K Ep,Z’ Jx/monb-K Epyl, Jx/mMonb-K prz Ep,l

0 0 75,32 13,43 75,32 12,12 75,32
0,1 0,1111 18,22 44,24 73,30 43,4 73,4
0,15 | 0,1765 82,35 84,40 67,45 84,2 67,5
0,20 | 0,2500 90,63 129,10 58,36 129,6 58,2
0,25 | 0,3333 103,07 171,00 46,07 160,6 49,5

Hapunaanaﬂ MOJISIpHAA TCIINIOEMKOCTDb BOAbBI BBITYHUCIISACTCS 10 (1)OpMy.HC

Cp, =N T,y +N,C

P2’

* —_ _ % e
Tak KaKk N; =1 mMomb, 10 CTpy =C, —N,Cp 5.

Hmeem 1yt pa30aBICHHOTO pacTBOpa

cr, = 75,32 _ e
’ MOJIb - K
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TO €CTh TEIUIOEMKOCTh YUCTOM BOJbI. [Iist pacTBOpa ¢ KoHIeHTpanuei x; = 0,15

Cp1=82,35-0,1765-84,4=67,45 Jlx

MOJIb - K
¢, Lk b
p )

K N

. bIII

105 - !
b" (0,4; 101,2)

0
=
95 - :
b'
g
|
[
85 - :
[
b (0,3; 79,35) |
— [
75 § : . ! !
0 0,1 0,2 0,3 n*,

Puc. 2. Pacuer nmaprmansHoii mossipaoit teroemkoctu HCI (Bapuant 1)

Bapuanr |l. Bo3amoxHO onpeneneHne napuuaibHbIX MOJISIPHBIX CBOMCTB OMHApPHBIX
pacTBOPOB M0 rpapuKy 3aBUCUMOCTH €, OT X2 (pUC. 3) ¢ NCIOJIb30BaHUuEM (HOPMYII
dc
C..= —x )—2
Cp1=Cp+(1-%) v
1

dc
Cpo=Cp+(1- xz)d—xz.

Harpumep, aiist Tex xe pactBopoB x2 — 0 1 x2 = 0,15 umeem 1mo KoopirHATaM To4YeK a u b

dc - dc
«tgoy = [—p] _75.32-69 _ 632=——"F
dX2 x2—>0 0 - 0,1 Xm
110 koopauHaram touek a'' u b'
dc — dc
«tga» = | —& :M:m, ———P
dX2 X2:0,15 O, 09 - O, 3 Xm

Takxum oOpazom, I MapIHATbHBIX MOJIIPHBIX TETIOEMKOCTEH COJITHOM KHCIIOTHI UMEEM

¢, =7532-1632=12,12 —%

]
MOJIb - K
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Cp, =70,0+(1-0,15)-16,7 =84,2 X

C
75
731 . b" (0,3; 72,5)

71 1

69

0 0,1 0,2 X,

Puc. 3. Pacuer napuuanbHbix MossipHbIX Temtoemkocteid HCl u H,O (Bapuanr 1I)

J{n1st mepBOro KOMIOHEHTA (BOJIbI) UMEEM

Coa =75,32+(1-1)-63,2=75,32 I[—X‘;
Y MOJIb - K

_ K
' —70.0—(1-0,85).16,7=67,5 — 2%
pl
MOJIb - K
Fpa(l)I/IquKI/Ie MeTOI[BI OHPe}IeﬂeHI/IH HapLII/IaJIBHBIX MOHHpHBIX CBOﬁCTB I[aIOT 3HA4YU-
TCIIBHBIC OH_H/I6KI/I U CBJA3AHEBI C CY6'BGKTI/IBI/I3MOM HpI/I HpOBe):[eHI/II/I KPI/IBBIX U KacaTtcJib-

HbIX. TeM He MeHee MPHUBEICHHbIC B Ta0JI. 2.2 pe3ysbTarThl BBIYUCICHAN C,; 10 JBYM

pa3HbIM rpadukaM XOpOILO COrIaCyIOTCS.

[Ipumep 13. 3aBucumMocTh cBOOOAHOM dHeprun ['n66ca ns pacrnaBa FeO — Fe,0s,
cojepykaiiero 1 Mojib KaTHOHOB, OT MOHHBIX JIOJICH JIBYX- M TPEXBAJCHTHOIO Keje3a
OIMCHIBACTCS YPaBHEHHUEM

, . 1 . Tk
G = Koo e + 5 Yo Hiey0, ~ 48600 X, X, { } .

MOJIb KAaTHOHOB

OHpeI[eJ'H/ITL XUMHUYECKHNE ITOTCHIHAJIBI KOMIIOHCHTOB HUp.o H “Fe203'

Pemrenune. XuMuuecknit MOTEHIMAT ONIPEIEIISIETCS POU3BOIHOM
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on, P.T.n;

CBoOonHast 3HEprus MPOU3BOJIBHOIO KOJIMYECTBA PACTBOpA CBsS3aHA CO CBOOOJIHOM
sHepruer G' cooTHOIEHNEM

G= (nFeO +2Nge, 0, )G, : (1)
Honusie nonn

n 2+ n 2 nF
Fe _ FeO A X . — €203 . (2)

Fe3+
Neeo + 2Npe 0,

Fe?* o
N2 +Na Neeo +2Ng 0,

HpCI[CTaBI/IM CB060I[HYIO OHCPIrur0 paciviaBa, COACPKAIICTO MOJIb KATHOHOB, KakK
(1)YHKHI/IIO YHCE MOJICH KOMIIOHEHTOB:

o= Neeo e +} 2Nge,0, Nre02Nke, 0,
€

Neeo + 2Nke,0, 2 Negp + 2Nkg 0,

nl. . — 48600 NE)
FEZOS (nFeO + 2nF8203 )2

[ToacraBum dopmyany (3) B ypaBuenue (1) u nmomydaum

2NeeoNre,0

—_ © © 23

G = Neeokpeo + Nee,0,Hre,0, — 48600 > : (4)
Neeo + 2Nke 0,

XUMUYECKUI MOTEHIHAI reo HalieM nuddepeHiiupoBanriemM ypaBHeHus (4) o yuciy
monei FeO:

0G o
= —— |= — 48600
Heeo ( anFEO] Hreo

(nFeO + 2nF9203 ) 2nF9203 - 2nFezo3 nFeO _

2
(nFeO + 2nFe203)

4n’
10, — 48600 0
(nFeO + 2nFe203)

2
n
FepO3

2
(nFeO + 2nFe203 )

[TockonbKy = Xieg+ , TO OKOHYATEJIbHO MOJIy4aeM

Heeo =17, —48600 xfe3+ .

Xumuaeckuit morennman Fe,0O; onpenensiem nuddepernupoBanneM ypaBHeHUs (4) M0

YHCIy MOJICH N_
2V3

Ne.q + 2N 2N —2-2N n
MFezoa _ oG _ MOFE = 48600( FeO Fezog) FeO . Fe,03" 'FeO _
MNee 0, e (nFeO + 2nFe203)
2n? n2
=p° _ —48600 Fe0 =p° _—97200 0
Fe 03 Fe203

2 2"
(nFeO + 2nFe203) (nFeO + anezo3)
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2
FeO

2 e 2
OtHouicHME ( )2 =X_ 2+ - [loaTOMYy Upe 0, = Moo, 97200 X o

Nkeo + 2Nke 04

[Mpumep 14. 3aBUCUMOCTH TAPIUATHEHBIX MOJISIPHBIX TEIUIOT PACTBOPSHUS CBHHIIA U
BUCMYTa OT cOCTaBa paciiaBa Pb — Bi omuceiBatoTcst ypaBHEHUSIMU:

AH, =—4950%2, {I{—’K} AH g, =—4950 X2, [ Jlox }
MOJIb MOJIb
Kakoe xonmMuecTBO Teria BBIIECTUTCS WM MOTJIOTUTCA MPU 0Opa30BAHMM M3 YHCTHIX
KOMINOHEHTOB 450 T pacTBOpa, B KOTOPOM KOHIIEHTpalus BucmyTta paBHa 20 mac.%.
Pemenue. TernoTy cMmelieHus npu oOpa30BaHUU PacTBOpPaA OMPENIETUM IO ypaBHE-
HUIO:

AH_, =np, AHp, + N AH; (1)
PaccunraeM 4mcia MOJIEH CBUHIA M BUCMYTA B 3aJaHHOM PAaCTBOPE, a TAKKE MX MO-
JIAPHEIE TOJIH.

oy = Mp, _ 450-0,80 _ 1,74 momb; Ny, = Mg _ 450-0,20 — 0,43 mos:
Ma  207,2 Mg 209
oy =t L7 _gemg x =94 _(198.
Mo + Ny 1,74+ 0,43 1,74+ 0,43

Brrauciasem MMapnruaJabHbIC MOJISIPHBIC TCIIIOTBI pACTBOPCHUA CBHHIIA 1 BUCMYTA.

AFL,, ——4950.0,19822 ——194,45 2™ . AF_ —_4950.0,80162 ——3182,27 X

MOJTb MOJTh
OmnpenensieM TEIJIOTY CMEIIEHUs 110 ypaBHeHUtO (1)
AH., = 1,74(-194,45) + 0,43(-3182,27) =-1706,7 J1x.
Tak kak TemioTa CMEIICHUs OTpUIIaTeIbHA, TO MPOIEecC 00pa3oBaHMs PAcTBOpA K30-
TEPMUYCCKUN U TETIOTA BBIACISICTCS.

[Tpumep 15. IlapiuanbHble MOJSPHBIE SHTPONUU U TEIUIOTHI PACTBOPEHUS KOMIIO-
HEHTOB B TBepaoM pactBope Ni — Au, coaepxariem 70% (moi1.) Ni, TakoBBI:

APl =2390 5 AR, = 28150 2

MOJIb MOJIb
AS, =286 —2 . A5, —2830 X
MOJIB - K MOJIB - K

Bo3moskHo i1 06pazoBanue pactBopa 3toro coctana mpu 600 u 800 °C?
Pemenne. UToObI OTBETUTH HAa TOCTABJICHHBIA BOMPOC, HAJIO OMPECIUTh BEIIUUUHY
M3MEHEHUs1 CBOOOIHOM sHeprun [ no6ca

AG,, =ny (AHy —TASy )+ny, (AH,, —TAS,, ).
B pacuete Ha 1 mosib pactBopa nipu 600 °C
AG,, =0, 7(2390 —-873- 2,86) + 0,3(28150 —873-28, 3) =
=—74,75+1033,23=958,45 Jlx >0,
a ipu 800 °C AG,,, =—47515-664,77 =-1139,92 Jlx <0. Takum oOpazom, oOpazo-

BAHME PACTBOPA TAKOW KOHUEHTPALMH U3 YUCTHIX KOMIIOHEHTOB BO3MOXHO 1ipu 800 °C.
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[Tpu oxnaxaenuun 10 600 °C pacTBOp CTAHOBUTCS TEPMOJIUHAMUYECKH HECTAOUIIbHBIM.
Ero pacmanm HayMHaeT MPOUCXOIUTH MPU TEMIIEpaTypax HIKE TOHM, MPU KOTOPOM
AG,, =0. Paccunraem 31y Temneparypy 7*

0=0,7(2390 — 2,867*) + 0,3(28150 — 28,3T*);

0=0,7-2390 + 0,3-28150 —7%(0,7-2,86 + 0,3-28,3);

_0.7-2390+0,3-28150 o) oo
0,7-2,86+0,3-28,3

[Ipumep 16. [NapmanbHbie MOJIIPHBIE TEIJIOTH PACTBOPEHUSI KPEMHUSI M MapraHiia
B pactBope Si — Mn, coneprkariem 70 Moi1.% KpeMHHUS, paBHbI COOTBETCTBEHHO —3800 U
—83500 JI>x/monb. OnpenenuTsh TETUIOTY, BBIACISIIONTYIOCS Tpu 00pa3oBaHuu 1 Kr pac-
TBOpa 3TOT'0 COCTaBA.

Pemenne. KomyuecTBO TEMIOTHI, BBIACISIONICICS P 00pa30BaHUU JTAHHOTO pac-
TBOpPA, OIIPENEIUM 0 YPaBHEHUIO

*

AH = nSiAH—Si + nMnAI__an : (l)
OHpeIIeJII/IM MacCCOBBIC 10JIM KOMIIOHCHTOB B PACTBOPC.
Wy = —— S 70 == =0,5438; Wiy, =0,4562
Xgi + Xyp —M0 70+ 30
Mg, 28,1

Brruncnym ynciia Moien KpeMHMS M Maprasua B 1 Kr pacTsopa.
3 3
g, = I\rr/:Si _ 10 -;3,5;438 ~19,35 mostb; N, = I\rr/:Mn :10 -2,54562
Si ! Mn
[ToncraBuB HaliZICHHBIE BEJIMUMHBI B ypaBHEHHUE (1), MOTyYHM /1711 BBIIENMBLIEUCS TEIUIOTHI
AH =19,35(-3800) + 8,29(-83500) = —-765700 [Ix.

[Ipumep 17. IlapuuanbHble MOJISIDHBIE TEIUIOTHI PACTBOPEHHUS HUKENS M 30J0Ta B
tBepaoM pactBope Ni — Au, comgepxkamiem 41,1 mac.% HuKensi, paBHbI COOTBETCTBCHHO
4780 Jx/momb u 22300 [[/M0JIb. DHTPOIUS CMEIICHUS TPy 00pa3oBaHUM | Mo pac-
tBOpa AS,, =10,2 _Aw

MoJb - K
TBOpa 3TOTO cOcTaBa?

Pemenue. YcnoBuem oOpazoBanus pacTBopa siBisiercs cootHomenne AG < (. Cre-
JI0BAaTEJIbHO, ONPEAEIUTh TEMIIEPATypy, BbIIIE KOTOPOM BO3MOXKHO OOpa3OBaHUE pac-
TBOpA 3TOT0 COCTaBa, MOYKHO 110 YPABHEHUIO:

AG,=AH,—~TASy=0; T=

=8,29 Moub.

. IIpu xakux TemmepaTypax BO3MOXKHO OOpa3oBaHHE pac-

AH_
AS

OmpenenuM TEMIOTY CMEIIEHUS B PACU€Te Ha MOJIb PacTBOPa

m

MonsipHas qoJist HUKens

Xy = —— i = 411 =0,70
| y .
Wy +Wa, I\“;Ni 41,1+58,9 512’67

Au
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Onpenenum TeMIiepaTypy, BbILIE KOTOPOIl BO3MOXKHO 00pa30BaHKE TBEPIOTO pacTBOpa
3aJJaHHOM KOHIICHTPALUU
T XniAH N + Xa AH A, 0,7-4780+0,3-22300
AS,, 10,2

=984 K.

2.2, 33)13‘{1/[ AJIA CAMOCTOSITCJIBHOI'O PEIICHUA

22. 3aBUCUMOCTH XMMHUYECKUX MOTEHIIMAJIOB KOMIIOHEHTOB PAacTBOpa yriepoja B
JKeje3e OT COCTaBa OMUCKIBAIOTCA ypaBHeHUsIMU (L>k/MOb):

e = Ui + RT IN X, —98000xZ;

e = ug + RT In x. —98000x%Z,.
Haiitu 3aBucUMOCTb MOJISIpHO# 3Heprun [ 'm6Oca pacTBOpa OT cocTaRa.
OtBet: G = XgoHp + XcHe + RT (Xg INXg, + X INXe ) —98000% X (JIx/Moms).

23. 3aBUCUMOCTh CBOOOJHOM sHepruu paciiaBa Mn — C oT yucen Mojeil KOoMIIo-
HCHTOB MOKHO IIPCACTABHUTh YPAaBHCHHUCM
Ny N
N o ° Mn"C
G =Ny + Netie + RT (Ny, IN Xy, + e IN X ) —121400—M<— (1)
Ny + Ne
Haiitu BBIPAKCHUA VI XUMHUYCCKUX IMOTCHIUAJIOB KOMIIOHCHTOB.

OTBeT: {1y, = Uy + RT IN Xy, —121400%%; pe = pg + RT Inx. —121400x5,, (ﬂ—mj

MOJIb

24. ITpu cmemenun 125,4 v Bucmyta ¢ 9,73 r Mmaraus Beiaenmiochk 16200 [Ix Tera.
OnpeaenuTs NapUUaIbHYIO MOJISIPHYIO TEIUIOTY paCTBOPEHMSI BUCMYTA, €CJIU MaplHalib-
Hasi MOJIIpHAsI TEIUIOTa PACTBOPEHHS MarHus B 3TOM pactBope paBHa —34900 J[/MOIb.

OtBet: —3710 J>x/MOIIB.

25. 3aBHCHUMOCTh MOJISIPHOW TEIJIOTHI CMENICHUS OT MOJISIPHOW O KPEMHUS B
pactBope Si — Mn onuckIBaeTCsl ypaBHEHUEM

AH_, =104, 7xg +104,7x3;, kJlK/MOIb.
OmnpenenuTh MapuabHYI0 MOJIIPHYIO TEIUIOTY PAcTBOPCHHSI MapraHila B PacTBOpE,
coneprkarnieM 25 Moi1.% KpeMHHSI.

OtBet: —3300 JI>x/MOJIB.

26. Ilpu oOpazoBaHuu 1 MOJIS CHJIMKOMAapraHIla, aTOMHasl I0JIsl KPEMHHSI B KOTOPOM
paBHa 0,3, Bermenunock 28700 [ Terura. [laprmansHas MoJispHas TEMJIOTa PacTBOpE-
Hus Mapradna AH,,. B pactBope Takoro coctaBa pasHa —3770 JIx/Momnb. OnpenenuTsh

MapIyajIbHYI0 MOJIIPHYIO TEIUIOTY PACTBOPEHUS KPEMHUS.
OtBet: —86870 [[x/MOb.
27. YnenpHBI 00bEM BOJTHOTO PacTBOpA MEPEKUCH BOAOPOJA CBS3aH C MACCOBOM
noneit H,O; ypaBHeHHEM
Vy; = 1,003(1 + w) +0,69350 — 0,0360(1 — w), cm>/T.
Haiitu naprmansasie Mossipabie o0beMbl HoO u HoO; s pactBopa, B kotropom o =0,4.
Ortser: 17,95 u 23,14 cM3/Moub.
28. 3aBUCUMOCTH TEIUIOTHI cMetieHus paciiaBa FeO — Fe;O3 oT moHHBIX 10JeH Ke-
Jie3a ONpeICAETCs ypaBHCHUEM
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AH = —48,6XFe2+ X gt s kJI>kK/MOJIb KATHOHOB.

Brraucnuth mapiyaabHbIe MOJISIPHBIC TEIIOTHI KOMITIOHEHTOB pacIljiaBa, COJIEPKAIIETO
35 mac.% FeO.

OtBet: —19,0 x/Ix/Momb; —13,6 kJ>x/MOIIb.

29. IlnotHocts 10%-Horo (mo macce) pactopa NH4Cl B Bome pasna 1,029 r/cm?,
mwiotHocTh TBepaoro NH4Cl — 1,536 r/em®, otHoCTh BoabI — 0,9974 r/cme. Onpene-
JUTH U3MeHeHue o0béMa npu obpazoBanuu 100 r 10%-Horo pactBopa u rpu odpaszoa-
HUU MOJISI TAKOTO PacTBOpA.

Otset: 0,436 cM®/100 r pactopa; 0,084 cm®/ Mo,

30. IIpu 283 K mnornocts cimpra CoHsOH pasna 0,7936 r/cm®, oTHOCTL BOZBI —
0,9991 r/cm®, mnotaocTs 50%-HOro (10 Macce) pacTBopa crmpra B Boze — 0,9179 r/em?.
Omnpenenuts n3MeHeHne o0béma npu cMmemernu 50 r cuprta ¢ 50 T BoaBI U ipu oOpa-
30BaHUU OJIHOTO MOJISI pacTBOPA.

Otser: —4,105 cM®/100 r pactsopa; —1,062 cm®/Mons.

31. Onpenenuts MoJsipHbii 00BEM 20%-HOTO (IO Macce) pacTBOpa METHIOBOTO
CIIUpPTa B BOJIE, €CJIU MapIMaIbHbIe MOJISIPHBIE O0OBEMBI BOJIBI U CIIUPTA B HEM PaBHBI 18
u 37,8 cM3/MoIIb.

Ortser: 20,435 cM>/MOb.

32. Onpenenuth (OLIEHUTH) IPapUUECKU MapIHAIbHbIE MOJIIPHBIE 00BEMBI PACTBO-
PEHHOTO BEIECTBA, UCIIOJIBb3YsI CICTYIOINE TaHHbIE:

Yucio monen FeClz 8 100 r Boger | 0,0000 | 0,0126 | 0,0257 | 0,0394 | 0,0536

OOBEM pacTBOpa, CONCPAAIETO | 10 13 | 100,58 | 100,98 | 101,38 | 101,73
100 r BOJIBI, CM

BbruncnuTh napuuaibHble MOISIPHbIE 0ObEMBI BOJIBI.

Otset: ~40,0; 33,5; 29.5; 26,0; 23.5 cM3/MOIIb.

18,023; ~18,03; 18,04; 18,06; 18,085 cm>/Mob.

33. [lo naHHBIM O 3aBUCHUMOCTH MOJISIPHOM TEIJIOTHI 00pa30BaHUs PacTBOpa MEJIHU C
cepeOpom oT coctaBa npu 1428 K onpenenuts (OLIEHUTH) TpauecKUM METOJOM Map-
LMaJbHbIE MOJISIPHBIE TEIJIOTHI PACTBOPEHUSI KOMIIOHEHTOB B PacTBOPAX, COJAEPKAILIUX
30, 50 u 90 mac.% cepebpa. OLEHUTH TEIUIOTY PaCTBOPEHUSI cepedpa B YUCTOM MeIu U
Meu B yucToM cepedpe. KakoB coctaB pacTBopa (MossipHast 1071 U Mac.%), B KOTOPOM
napryaibHbIE MOJISIPHBIE TEIUIOTH KOMIIOHEHTOB PaBHBI?

XAg 011102 03|04 )| 05|06 | 07| 081 09

AH,,, xIx/mons | 1,38 | 2,41 | 3,14 | 3,60 | 3,81 | 3,77 | 3,46 | 2,81 | 1,78
Otset: AH g = 9,35; 6,4; 0,95 JIx/MoTb. Aﬁfg ~16,7 kJ>k/MOTb.
AI-_|Cu ~0,85; 1,95; 12,1 xJI>x/MOIIb. AI—T&OU ~ 22,2 kJI>x/MOJb.

B pactBope ¢ xag = 0,54 (~66,7 mac.% AQ) AH_Ag = AH, = 3,82 x/I/MOJb.

34. 3aBUCHUMOCTH MAaPIHUATIBHBIX MOJISIPHBIX SHTAJIBIINNA PACTBOPEHNSI KOMIIOHEHTOB pac-

miaa CaO — SiO, OT HOHHBIX H0JIeil B HHTepBae § < Xg; <1 ONMMCHIBAIOTCS ypaBHCHISIMU
AHc.o = 26,34 -113(x5)? +79,0(6xg; —5)(Xe;)?, kJlx/MOB;
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AHSlO 113(XCa) +158 0(2 3XCa)(XCa) KI[X/MOHB

OnpenenuTs 3aBUCUMOCTh MOJIIPHOM SHTAJIBIIMU CMEIICHUSI OT COCTaBa U BBIYMCIUTH
SHTAJIBIIUIO CMEIICHUsI paciuiaBa, cojaeprkaiiero 422 r CaO u 578 r Si0..
OtBet: —22,424 xJI>x/MOJIb.
35. OTHOCHUTEIIbHBIE XUMHUYECKHE MOTECHIMAJIBI KOMIIOHEHTOB B CILJIABE JKEJIC30 —
Menb, coaeprxkanieM 40 Mon.% Fe nipu 1873 K, TakoBbI:
Apg, =-3020 Ix/monb, Ape, =-1690 [Ix/Mons.

OHranenus cMenieHus 3toro pacruiasa AHy = 8240 J/Monb. Onpenenutb SHTPOIUIO
CMEIICHUS PaCTBOpPA U CPABHUTH €€ 3HAUCHHUE C BETUUMHOMN JIJIs1 COBEPILIEHHOTO PacTBO-
pa, paccuuTaHHo# no hopmyie

AS* = —R(Xre INXre + Xcu INXcu).

OrtBer: 5,586 Jx/Monb-K, npaktuuecku papao AS " = 5,595 Jlx/monb-K.

3. CoBepluieHHble pacTBOopbl. 3aKkoH Payns

B coBepIieHHBIX pacTBOpax ISl JIIOOOTO KOMITOHEHTA MPHU MOCTOSTHHOM TeMITepaTy-
pe cobmroiaercs 3akoH Payns

Pi = P X,
i€ pi — JaBJIEHUE i-TOr0 KOMIIOHEHTA B HACHINIEHHBIX Mapax Haj pacTBOPOM; P; —

JIaBJICHUE HACBIIICHHOTO Tapa YUCTOTO I-TOr0 KOMITOHEHTA TPH 3aJaHHOM TeMIepaTy-
pe; Xi — MOJIsIpHas 10JI1 KOMIIOHEHTa B pacTBope. Hampumep, Uil COBEpIIEHHOTO OH-
HAapHOTO pacTBOpa XapaKTEepHbIE JMHEHHbIE 3aBHCHUMOCTU IpPEACTABICHbI Ha puc. 4
NYHKTUPHBIMU JIMHUASMH.

CoBepuieHHbII XKUIKUI (TBEpABIN) pacTBOP KaK U CMECH MJEAIbHBIX ra30B 00pa3y-

ercst 6e3 TemoBoro apdexra AH, (COB)

AS (o) = —R> n;In;.

[TosToMy m3MeHeHHe cBOOOAHOH SHepruu ['mb6Oca mpu 00pa30BaHUM COBEPIICHHOTO
pacTBOpa U3 YUCTHIX KOMIIOHCHTOB

AGE™ = AH) —TAS!™ =RT> n In;
J1J1s1 OMHAPHOTO COBEPILIICHHOTO pacTBOpa
AS™®) = —R(nInx +n,Inx,),

AG™ =RT (nInx +n,Inx,).

= 0, HO C UI3BMEHEHUEM DHTPOIIUU

3.1. IlIpuMepsI pemieHus 3a1a4

[Tpumep 18. JlaBienue HackieHHOro napa Boasl rpu 65 °C pasno 25,0 klla. Onpe-
JIeIUTh JTaBJICHUE HACBIIIEHHOTO Tapa HajJ pacTBOPOM, IMOJIYYEHHBIM CMEIICHUEM IpH
sToit Temreparype 15 r caxapa Ci2H22011 (unaeke 2) u 100 r Boas! (uHzekc 1).

Pemenue. Caxap — "Henerydee" BEIIECTBO, TaK KakK JJI YHCTBIX caxapa U BObI

p, >> p, =0. Kpome Toro, mosyueHHbIi pacTBOp — pa30aBlieHHbIH, Tak Kak (M7 = 18,

M3 = 342 r/M0:B)
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T = const

Puc. 4. YupyrocTts napoB HaJi OWHAPHBIM PACTBOPOM:
———————— COBEPIICHHBIN pacTBOP Pa = PaXa, Pg = PeXg, P =Pa + Pg;
T pa30aBiIeHHBIN UACAIbHBIN pACTBOP (OTpULATENbHBIE OTKIOHEHHS)
obmacthb |1 Py = PaXa, Pg =KgXg; 00macts Il: pg = PgXg, Pa =KaXa;
peanbHbIN pacTBOpP (OTpULIATENIBHBIE OTKJIOHEHUS OT 3aKoHa Payus,
TOJIOKUTEITBHEIE — OT 3aKoHa [eHpH) Pa = Padn, Pg = Ppas

15
X, _—@_I_E 0,0078, x;=1-0,0078 =0,9922,
18 342
IIO3TOMY IapLMaIbHOE JaBJICHUE MMApOB caxapa HaJl pacTBOPOM MCYE3Arolle Majas Be-
nuyuHa. Clie10BaTeNbHO, YIPYTOCTh MapOB HAJl PACTBOPOM

P~ p, = p;x =250-0,9922 = 24,8 xIla.

[Mpumep 19. Konnenrpanus kapoamuaa (NH,),CO B BogHOM pacTBOpe COCTaBIIsIET
10 mac.%. Onpenenanuts AaBlIe€HHE HACBIIICHHOTO Mapa HajJ 3THM PacTBOPOM IPH HOP-
MaJbHON TeMIepaType KUTICHUSI.

Pemenue. Kapbamun (qpyroe Ha3BaHue MOYEBHHA) — c1ab0 JeTy4yee BEIIeCTBO, MO-
stomy P = py . Onpenennm MOISIPHYIO JOJIEO BOJbI B 9TOM PacTBOpe:

27



Wiy o 90

X0 = M 18
W, o +W Mo 90+10~—
207 T (NRe),C0 M (nH,), co 60

=0,968.

[Ipu HOpManbHOU TeMiieparype kuneHus ynctor Boabl 100 °C maBieHue HACBIILIEHHOTO
napa BOJbI COCTAaBIACT Py o =1,013-10° Ila = 1 aTM, HO3TOMY IO 3aKOHY Payu:

Pr,0 = Pr,0%n,0 =1,013-10°-0,968=9,806 -10* IMa = 0,968 atwm.

[Tpumep 20. OnpenenuTh MOJEKYJISIPHYIO MAacCy MaJIO JIETY4ero aHWINHA, €CIU MPU
30 °C naBnenue napa pactBopa, conaepxaiiero 3,09 r anununa B 370 r adgupa C4H100,
paBHO 643,6 MM PT. CT., @ JaBJIeHUE mapa yuctoro s¢upa npu temmeparype 30 °C pas-
HO 647,9 MM PT. CT.

Pewenue. VMcnonb3ys 3akoH Payis, omnpenenum MOJISIPHYIO JOJII0 PACTBOPUTENS

(o¢upa)

5 4
3¢:p—f’ 6 36_0 9934 .
Pop 647,9
[1o onpenenenuto
. - Ny m,, |
b na(b + naH M L)
ma(’p + maH
Otcrona
X q)maHM *

MaH _3—'
maq)(l—xa(b)

Mounsipaast Mmacca apupa M,y = 74 T/MONb U, CIIEOBATENBHO,
aH:0,9934-3,09-74:93’02 r
370 (1— 0, 9934) MOJIb

IIpumep 21. /laBiaeHue HaACHIIEHHOTO Tapa Bojbl npu 55 °C paBHo 118 MM pT. CT.
OnpenenuTs ynpyrocts napa pactBopa ritoko3bl CsHi120s, KOHIIEHTpaALMsI KOTOPOMl B
pactBope coctaBisieT 15 mac.%. Kakoit momkHa ObITh KOHIIEHTpaus (Mac.%) MO4YeBH-
Hbl (NH2),CO B BogHOM pacTBOpe, YTOOBI YIPYrOCTH MApOB PacTBOpPA IITFOKO3bI U pac-
TBOpa MOUYEBHUHBI OBLITM OJTMHAKOBBI?

Pemenue. Yopyrocts napa Haja pacTBOPOM IUIFOKO3bI OIPENEIIUM 10 3aKOHY Payiis

p() » p(Hzg Pr,0Xn,0 - HaliieM MOJSPHYIO 10ITH0 BOJIbI

X(FJI) _ WHZO 85

H0 M 18
WHzO +Wrn it 85 15@

=0,9826.

Tl

CrnenoBartesbHO, p(Hr;% =118-0,9826 =115,95 mm pr. cT.

prerCTI/I MapoB HaJl paCTBOPaMU HCJICTYUNX BCUICCTB OMPCACIIAIOTCA COOTHOIIC-
HHUAMU
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PN o ) _ e ()

H,0 = Pr,0%H,0
P(MO‘{) ~ p(MO‘{) szoX(MOq)

H,0 H,0 -
W3 paBencTBa ynpyrocreii napos P = PO crenyer X,(j;%) = (H c)> 0,9826 u cneno-

BATEJIbHO Xyoy = 0,0174. [TosTOMY

W, = YoMyt 10— 174-50 =5,57 mac.%.
XyoM o0 + X oMpo 0,0174-60+0,9826 18

MOY

[Tpumep 22. JlaBneHue HachIeHHOTO mapa Bojabl npu 40 °C paBHO 55,32 MM pT. CT.
UYepe3 Boaublil pactBop caxapa CioH22011, KOHIIEHTpanusi koToporo 7 mac.%, mpoiry-
CTWJIM HEKOTOPOE KOJIMYECTBO a30Ta npu AasieHuu 760 MM pt. cT. [Ipu 3TOM Macca pac-
TBOpa yMeHbIniIach Ha 0,45 r. KakoB 00beM MPOIMyIIEHHOTO Yepe3 pacTBop a3ora’?

Pemenue. B razoBoit (aze Hajx pacTBOPOM HaXOSATCS Mapbl BOABI M a30T, MPOITY-
HICHHBIA Yepe3 BOJHBIA pacTBOp caxapa. s cMecu uaealibHBIX T'a30B CHPABEIJIUBO

Ph,0 _ P,

COOTHOILIEHHE pi /Nj = CONSt, mosTOMYy . Tak kak caxap HeyeTyyee Bellle-

Nyo M,

CTBO, @ PacTBOpP pa3baBJICHHbIN, TO YIPYrocTh Mapa pacTBOpa paBHA JABICHHIO Mapa

BOJIBI Hajl PACTBOPOM Py o = Py o¥p,05 T1€ Xy o — MOJAPHAS 10JIS BOBI B PACTBOPE.
OrnpeiesiiM MOJSIPHYIO JIOJTIO BOJIBI B PACTBOPE U YIIPYTOCTh Mapa pacTBOpa.

Woo 93

X0 = M 18
WHzO +Wcax MHZO 93 73472
Ph,0 =99,32-0,996 =55,1 MM pr. CT.

Macca pacTBopa yMEHBIIMIACh 3a CUET yHOCA BOJABI C a30TOM. [loaTOMYy KOJIMYECTBO

=0,996;

My,0
1 2
BOJIBI B ra30Bod dase Ny o =

. [MapumansHO€ MaBieHue a30Ta MPU OOIIEM JaBiie-
H,0
HUK 760 MM PT. CT. Py, = 760—-55,1=704,9 mm pr. ct. OTCIOna
— Ny,oPn,  0,45-704,9
" Pao 18-55,1
Onpenenum 00beM a30Ta, MPOIYIIICHHOTO Yepe3 pacTBOp, Ipu 1 at™
_ n,RT 0,32.0,082-313
P 1
[Ipumep 23. Jlanenue napa uucroro maruus mpu 943 K pasro 5,37-102 arm. [pu
n00aBICHNN K MarHMIO HEKOTOPOTO KOJIMYECTBA aTIOMUHUS JaBJICHUE TMapa MarHus Hajl
pacTBopoM yMmeHbInuI0ch Ha 0,37-107 atm. Onpenenirh KOHLEHTPALUIO PACTBOPEHHOTO
QTFOMUHUSI.

Peuienue. /laBnenue mapa maraust Haja pactBopom Mg — Al coctaBut
Pmg = 5,37-10° - 0,37-102 = 5,00-103 arm.

=0,32 MOJIb.

=8,224 1.
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Ormpe ey MOJSIPHYEO OO MarHus B pacTBOpPE 10 3aKOHy Payist Py, = PygXug » Mg =

5,0-1073/5,37-102 = 0,931; x4 = 0,069. MaccoBas 10Jisl alIOMUHHUS B PACTBOPE

Wy = Xa = 0,069 =0,0761, wumm 7,61 mac.%.

Myq 24,3
Xar + (L= X ) 1M 0,089+0,931°2

Al

[Tpumep 24. 3aBUCUMOCTH JaBlieHUs (aTM) HACBIILIEHHOTO Mapa YMCThIX Maprasiia u
XpoMa OT TEMIEPATYPbl OMUCHIBAIOTCS YPABHEHUSMU:

13900

19 Py :—T—Z,SZIgT +14,39,
l9 pg, :—@—LBZIQT +13,53.

Kunkue pactBopel Mn — Cr sBisitoTcst coBepiiieHHbIMU. Berancnuts mist 2223 K cocras
napa Haja pactBopoM Mn — Cr, B KOTOpOM KOHIIEHTpAIs MapraHiia coctapisier 15 mac.%.
Pemienue. B coBepiieHHOM pacTBOpe [Jisi BCEX KOMIIOHEHTOB BBIMIOJIHSIETCS 3aKOH
Paynsa p;, = p; Xi(o'c'p ), OnpenenuM JaBJI€HHS HACHIIIEHHOTO Mapa YUCThIX KOMIIOHEHTOB
pu 2223 K:
13900

Prn = ~ 503 2,52192223+14,39=-0,2971, py, =0,505 arwm;

JPe = —% —-1,82192223+13,53=-1,7382, p¢ =0,0183 arm.

PaccuntaeM MOJIIpHYIO JTOJIFO MapraHiia B pacTBOpE:
Wy, 15

15+85 °4,94
52

(ovc.p.) _
X =
Mn M M

Wy, +(100 =Wy, ) M

=0,143; x{“r) = 0,857.

Cr
Boeruncnum naBneHus mapoB KOMIOHEHTOB pacTBopa mnpu 2223 K u obiiee naBieHue
ra3oBoil ¢a3bl HaJ PaCTBOPOM:

Pmn = pﬁﬂnxﬁhwﬁ'p') =0,505-0,143=0,0722 arm,
D = PoyX&P) =0,0183-0,857 =0,0157 atwm,
P =0,0722 + 0,0157 = 0,0879 arw.
C‘II/ITaH Hapm MapraHua 51 XpOMa NACAJIbHBIMU I'a3aMHU U I/ICHOJ'IBSyH ypaBHGHI/IC I[aano—

Ha 751 CMECU UACANBHBIX Ta30B P; = P06mxi(m), OIpeAesIMM COCTaB Iapa Haj pacTBOPOM

B MOJIPHBIX JOJIAX

Xmg) _ 0,0722 —0.821: Xgrag) _ 0,0157 _

0,0879 0,0879
[Mpumep 25. Pacmnael Bi — Pb sBasttoTcst coBepiieHHbIME pacTBopamu. Orpere-
JUTh KOHIIeHTpauuio (Mac.%) BUCMyTa B pacTBope, eciu npu 650 K B mapoBoit asze

HaJl pacTBOPOM cojepkutcs 45 % (MoJ1.) cBUHIIA. 3aBUCUMOCTH JIaBJICHUS HACBIIICHHO-
ro napa Bi u Pb oT TemnepaTypbl ONUCHIBAIOTCS YPAaBHEHUSMU (2TM):

0,179.
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19 pg; :—miﬁ—l,%lgT +9,47,

g pop = —10Tﬂ ~0,985IgT +8,28.

Pewenne. Onpenenum JaBieHUs HACBIIEHHOTO IMapa YHCTBIX KOMIIOHEHTOB IPHU
650 K:

9 Pg; = —% ~1,261g650+9,47 =—10,074, pg =8,43-10 arm;

9 Ppp = —% —0,985Ig650 + 8,28 =—10,075, p;, =8,408-10 atm.

JIJis BRIYMCIICHUS TapIMalbHBIX faBicHuid Bl m Pbh B razoBoil ¢a3se Bocmoibzyemcs
ypaBHeHHEM JlambTOHA I CMECH HJCAIbHBIX Ta30B, a JUISl OMPEICICHUS MOJISIPHBIX
JI0JIel KOMIIOHEHTOB pacIuiaBa — ypaBHeHHeM Payis.

Ao Pa_ PeX)
Pai-+ Pas Xy + oy (146

[Tocne nmpeoOpazoBaHuil MOTYUYUM
() DXy _ 8,408-107.0,55
I o ra3 o o -11 -11
Per + X5 (Ppy — Pey)  8/43:107+0,55(8,408 - 8,43)-10

Bi

=0,5493.

KonmenTpamus BucMyTa B ®HIKOM pactBope Bi — Pb
Xg;100 0,5493-100
Wg; =
Mgy

Bi

— 0
2072~ 54,67 mac.%.

Xgi +(1—Xg;) 0,5493+(1-0,5493) 209

[Mpumep 26. [punss, uro npu temneparype 20 °C xuakue SNCly u CCly 0Opasyror
COBEPILIEHHBIN PacTBOP, ONPENCTUTh U3MEHEHUS SHTPOIIMHA U CBOOOIHOM HHEepruun ['uo-
6ca nipu obpazoBanuu 500 r pacTBOpa, B KOTOPOM MaCCOBBIC JIOJIM KOMITOHCHTOB PaBHBI.

Pemenwe. Ilpu oOpa3oBaHuH COBEPIICHHOTO OWHAPHOTO PacTBOpa M3MEHEHUE JH-
TPOIUU BhIpAXKACTCS YpaBHCHHEM

AS =—R(nInx +n,Inx,).
PactBop oOpazoBan cmemenuem 250 r SNCly u 250 r CCly. CnenoBatenbHo,

m
Nger, = sncl, 250 = 0,96 Mo,
4 MSnc|4 260,7
m
Neat, = cCly =25O=1,62M0JIB,
4 MCCI4 154
n
Xsnci, = —— 14— =0,372,

Nsper, + Neey,
Xeq, =1-0,372=0,628.

Boerunciaum n3MeHeHue OHTPOIINH
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AS =-8,314 (0, 96In0,372+1,62In0, 628) =14,16 JTx/K.
N3menenne cBoOo1HOM sHepruu ['m60ca mpu 06pa3oBaHUM COBEPIIICHHOTO PacTBOpa
AG =—TAS =RT(n,Inx +n,Inx, ) =-293-14,16 = 4149 JI.

[Mpumep 27. Jlaienus Haceimennoro mapa CSCl Hag coBepmieHHBIM COJICBBIM pac-
mraBoM CSCI — BaCl,, B xotopom konnienTpanus BaCl, paBaa 10 mac.%, v HaJy YHCTBIM
xJiopucThiM 1ezuem mpu temneparype 700 °C paBubl 0,542 u 0,590 aTM COOTBETCTBEH-
Ho. Onpenenuth MoJieKysipayto Maccy BaCls.

Pemienue. Onpenenum mossipuyro noito CSCl B pactope.

0,542
Peset _ 222 _0,9186.
Pesar 0,590
N3 cOOTHOLICHUST MEXY MOJIIPHOM JOJIEN BEIIECTBA B PACTBOPE U €r0 MACCOBBIM IPO-
LIEHTOM

Xescl =

Wl
X, = M
M 2
MOJIyYUM
_ XesciMesci (100 _WCSCI) _ 0,9186 '168’4(100 _ 90) —2112 L
P T Wi = XeeWece 90-0,9186-90 " momb

3.2. 3aauu AJ151 CAMOCTOSITEILHOTO pPelieHust

36. Dtanon CoHsOH u metanon CH30H o6pa3yroT coBepiieHHbIE pacTBOPHI. JlaB-
nenue mapa 3tanona npu 20 °C paBHo 44,5, a meranona — 88,7 mm prt. cT. Paccunrath
napiyaibHble JaBJIECHUS MMapOB KOMIIOHEHTOB, OOIIME JABJIEHUS MMApOB U COCTAaBHI Ia-
poB Hajg pactBopamu, nomydeHHbiME cMerenreM 50, 100 u 150 r mertanona co 100 r
staHona. [IpencraButh rpaduuecku pe3ynbTaThl PacCUeTOB.

OT1BeT: pyr = 25,9; 18,25; 14,11 MM pT. CT. Posiy = 62,98; 70,58; 74,69 mm pr. CT.

X = 0,411; 0,259; 0,189.

37. JlaBnenue napa xene3a npu 1868 K Hag pacTBopoM mMapraHiia B jkelese, MoJTy-
YeHHBIM cMmereHneM 27 1 xene3a u 3 T 50%-Horo (1o macce) dheppomapraniia, paBHO
4,65-107° Gap. Kakum 1oiskeH OBITH cocTaB cruiaBa (Mac.%), HaJ KOTOPBIM JaBJIEHHE
napa xene3a 1,50-10° 6ap? Pacnnas Fe — Mn sBisieTcs COBEpIIEHHBIM PACTBOPOM.
[IpencraButh rpadudecku pe3yabTaThl PacyeTOB ISl YIPYTOCTH TApOB JKejie3a Ha
pacIuIaBJICHHBIM (DeppoMapraHIeM.

OtBert: 69 mac.% Mn.

38. 3aBucuUMOCTH JaBJICHUH MapoB (aTM) YUCTHIX JKUJIKHUX JKelie3a U XpOMa OT TEM-
nepaTypbl OMUCHIBAIOTCS YPABHEHUSIMU:

19 pre = —19_|7_A—1,27I9T +10,39;

lg pg, = —@—1,82@]1' +13,35.
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Breraucnuts obmee gasnenne mapoB npu 1950 °C Ham pacTBOpoM, KOHIIEHTpAIUS XPO-
ma B kotopoMm 20 mac.%. PacruiaB ¢eppoxpoMa cuuTaTh COBEPIICHHBIM PACTBOPOM.

Ortser: 4,037-1072 aTMm.

39. Beruucnuts gasienue napa 5% (mo macce) BogHoro pactBopa caxapa CioH2011
npu 100 °C. Kakoit nomkHa 6Tk KoHIIeHTpauus rimiepuna CzsHgO3 B BogHOM pacTBo-
pe, uToObI naBnenue napa Hag HuM pu 100 °C 6suto Takum sxe. Caxap W TIUIEPUH —
HEJIeTy4re BEIIecTBa.

Otset: 757,9 mm pr. c1.; 1,415 mac.%.

40. JlapneHue mapa MapraHIla HaJl pacljlaBOM C KOHIIEHTpaIen Hukens 25 mac.%
mpu 1939 K pasuo 6,96-102 Gap. JlaBnenue mapa Haj 9UMCTHIM MapraHIEM IPH 3TOM
Temmeparype 9,12-1072 6ap, a ero MossapHas macca 54,938 r/monbs. Onpeaenurs MoJap-
HYIO MacCy HHUKEIS.

OtBer: 58,983 r/M0b.

41. [Ipn HOpMaJIBLHOM JIaBJIEHUW Yepe3 BOJHBIN pacTBOP HEJIETy4ero BEIIECTBA ITy-
3pIPbKAMH TIPOIYIIEH a30T, KOTOPhIM 3aHuMan oobem 10,5 1 mipu 25 °C u naBieHuH
1 atm. Macca pactBopa npu 3ToM ymeHsbImiiach Ha 0,2455 r. KakoBa moinspHas 10Jis
pacTBOpPEHHOTO BellecTBa? YIpyrocTh rnapa yuctoit Bowl ipu 25 °C 23,76 MM PT. CT.

Ortser: 0,016.

42. ITpu 30°C ynpyrocts napa urctoi Boab! 31,84 MM prt. cT. CKOJIBKO WHEPTHOTO Ta3a
(0o0nem ero m3meper npu 30 °C u gaBiennu 1 atM) Hy>KHO Ty3bIphKaMH MPOIYCTUTH TIPU
HOPMAJILHOM JaBJICHUH Yepe3 BOJIHBIN paCTBOp HENETYyUYero BEIIeCTBA, YTOOBI MOTEPST Mac-
bl pacTBOpa coctaBmia 0,5 T, ecimu MossipHast 107151 pactBopeHHOTo Berrecta 0,027

OtBer: 16,12 1.

43. 3aBUCUMOCTH JABJICHHUHA MapoB (aTM) YHCTHIX JKHJKHX Kejle3a W Mapradma OT
TEMIIepaTyphl OMKUCHIBAIOTCS YPABHCHUSIMHU:

19 pre =—19ZA—1, 271gT +10,39;

19 Py :—14_?—50—2,52IgT +15,00.

OnpenenuTs KOHIEHTpAIMIO MapraHiia (Mac.%) B pacTBOpPE C >KEIE30M, B IMapax Ha
KOTOPBIM KOHIIEHTpAIlMM KOMMOHEHTOB (M01.%) onunakoBwl mpu 1500 °C. XKuakuit
pacruiaB Fe — Mn siBnsieTcs: COBEPIIIEHHBIM PACTBOPOM.

OrtgeT: 5,05-107 mac.%.

44. ]JlaByieHHs] HACBIILICHHBIX MapoOB (aTM) KUJIKUX XJIOPHUIOB cepedpa U CBHUHIIA 3a-
BUCST OT TEMIIEPATYPHI CICAYIOIIUM 00pa3oM:

19 Ppager = —@ —2,55IgT +14,46;

19 Ponc, = _mg& ~6,65IgT +28,72.

Xumkue pacruraBbl 3THX XJIOPHJIOB SBJISIFOTCS COBEPIIECHHBIMH pacTBopaMu. Ompeje-
auth koHuenTparmio PhCl; (mac.%) B pactBope, mapsl kotoporo npu 850 K comeprkat
1 m0:1.% AgCI.

Ortser: 2,95 mac.%.
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45. YKunkue pacriaBel XJIOPUIOB CBUHIIA U JIUTHUS SBISIFOTCS COBEPIICHHBIMU Pac-
tBopamu. Onpeaenuts suTponuio cmerrenus 20 r LiCl u 200 r PbCl,. Berunciauts u3-
MeHeHus: xumudeckux norenianos POCl, u LiCl pu nepexoze XJI0puaI0B U3 YHCTOTO
YKUJIKOTO cocTostHUS B 3TOT pacTBop npu 800 K.

OtBert: 6,651 JIx/K; —3353 u —6161 [{/MOb.

46. Ilpu Temmneparype 313 K naBrmeHus mapoB JauxjiopdTaHa U OeH30j1a paBHBI
2,066-10* u 2,433-10% [1a cOOTBETCTBEHHO. DKCIEPUMEHTAILHO ONPE/ETIECHHbIE TTapIIH-
aJIbHbIC TaBJICHUS AUXJIOPITaHa U OEH30J1a B 3aBUCHMOCTH OT COCTaBa pacTBOpa IpuBe-
JIEHBI B TAOJIHUILIE.

Xcobe 0,130 | 0,257 | 0,560 | 0,695 | 0,972 | 0,875
P, 10, M | 1,791 | 1507 | 0,933 | 0,664 | 0,429 | 0,247
Py, 107, Ma | 0293 | 0,648 | 1,347 | 1,663 | 1,933 | 2,140

[TocTpouTs rpadmku 3aBUCUMOCTEN MaplMAIbHBIX JABICHUN KOMIIOHEHTOB U OOIIETO
JABJICHUSI OT COCTaBa XUAKOTO pacTBopa. MosxHo nu npu temneparype 313 K cuurath
pacTBOp coBeplieHHbIM? PaccunTaTh COCTaB pacTBOpa, KOTOPBIA OyneT KUMIETh MOJ
nasnenneM 2,267-10* IMa nmpu 313 K, u naBnenwme, mon kotopsiM npu 313 K saxunmt
pacTBOp ¢ KoHleHTpauuen Oenszona 40 mMoia.%. [lonyyeHHble pe3ysbTaThl CPaBHUTH C
rpapuKOM.

Ortsert: [a; 0,548; 2,213-10% 1a.

47. JlaBneHue mapa Haj 4ucTBIM cBMHIIOM npu 1358 K pasmsercsa 5,58-107% Gap.
OnpenenuTs JaBl€HUE NTapa CBUHIA HAJ PacIljlaBOM, IIPUTOTOBICHHBIM U3 18,9 T CBUH-
nau 1,1 r Ag. PacruiaB — coBepIlieHHBIN pacTBOpP.

Otsert: 5,02-1073 Gap.

48. JlaBlieHHMEe HACBILIEHHOTO Mapa HaJ 4ucThiM cepedpoM npu 1270 K paBHsercs
8,71-10°° 6ap. Onpenenuts naBneHue mapa AQ Hajl COBEPIIEHHEIM pacTBopoM Ag — A,
coaepxkaium 5 mac.% 3o0510Ta.

Otser: 8,47-107° Gap.

49. PactBop 6en3ona Ce¢Hs B Tomyone C7Hg MokHO cuntaTh coBepiieHHbIM. [Ipu Tem-
neparype 300 K naBnenne HacwleHHOro napa Haj 6ensonom pasHo 1,603-10% Ila, a nax
tonyonom — 0,489-10% Tla. OnpenennTs AaBieHus napos Haj pactopoM ¢ 30 Mo %
OeH30J1a 1 HaJl pacTBOpoM, coaepkaium 1o 0,1 kr kaxaoro Bemiectsa. Berunciauts AS,
AG mpu 00pa3oBaHUM MOJIS pacTBOpa ¢ KoHIeHTparuei 6enzomna 30 Mo %.

Otser: 0,481-10% u 0,868-10% 0,342-10* n 0,224-10% 0,823-10* u 1,092-10* ITa.

5,079 Ix/momnb-K; —1523,6 J»x/Mob.

4. KuneHue n Kpuctannum3auua pactBopoB HeJleTy4Yux BelwecTB B XXKMAKOCTAX

N3-3a moHmxkeHUs coryiacHO 3akoHy Payns ynpyroctu mnapa pacTBOpBI HEJIETYUHX
BEILECTB 3aKUMAIOT MPHU 00Jiee BHICOKOW TeMMepaType U HAUYMHAIOT KPUCTAILTU30BATHCS
npu 0osiee HU3KOM TeMIepaType, YeM YUCThIM pacTBOPUTEIIb.

[loBbIlIeHHE TEMIEPATYPbl KUIEHUs pa30aBICHHOTO pacTBOpa MPOMOPLHMOHAIBHO
€ro MOJISUIBHOCTH U JUIsl OMHApHOTO pacTBOpa
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m2 .10°
Mj-m,’

rae £ — s0ynmrockonuueckasl MOCTOSTHHAS PAaCTBOPUTENIS, HE 3aBHUCSIIAS OT MPHUPOIBI
PACTBOPEHHOIO BEILIECTBA U paBHAs MOBBIIMICHUIO TEMIIEPATYPhl KUIIEHUS pacTBOPA, CO-
nepskariero 1 Mmonb pactBopeHHoro BemectBa Ha 1000 r pactBoputens, K-kr/monb; ¢, —
MOJISUIBHOCTh PacTBOpPA, MOJIB/KT; m1 U My — MacChl PaCTBOPUTENSI U PACTBOPEHHOTO
BEIECTBA, T; M, — MOJSIpHAs Macca pacTBOPEHHOTO BEMIeCTBa, I/Moib. [loHmkeHne
TEMIEpaTypbl Hayasia Kpuctajumsanuu AT, pacTBOpa TOXKE MPONOPLHOHAIBHO MO-
JSUTHHOM KOHIIEHTPAILMK PAacTBOPA U BBIPAXKAETCS YpaBHEHUEM
m, -10°
M,-m,’

rae K — kpuockonuueckas MOCTOsIHHAS PaCTBOPUTENS, HE 3aBUCAILIAs] OT MPUPOABI pac-
TBOPEHHBIX BELIECTB U PaBHAs MOHMXEHUIO TEMIEpaTypbl 3aMep3aHusl pacTBOpa, CO-
K. kr

AT =ECp, =E—=—— (4.1)

AT, =Kc,,=KF*— (4.2)

nepxkaniero 1 mons Heanektposmra Ha 1000 r pacTBOpuTENS,

MOJTh
D0yIHOCKONUYECKast 1 KPUOCKOIMYECKasi TOCTOSIHHBIEC PACTBOPUTENSI BEIYUCIISIOTCS
o ¢popMysam

R(Tawa) M R(Tp) M,
AH® .10°

K=
.10° AH®

uc,l wr,1

rae R — ynuBepcainbHas rasosas rocrosiatast, [ox/mons-K; T, | v T, | — HOpManbHbIe

TCMIICPATYPBI KHIICHHUA W KPHUCTAJUIM3AIUHW YHCTOI'O PACTBOPUTCIIA, K AH u

ucr,l
AHnn,l — TCINNIOTBI UCIIAPCHUA U IIJIaBJICHUSA PACTBOPHUTCIIA, I[)K/ MOJIb.

OU3NKO-XUMUYECKUE METOJbI ONPEACICHHS] MOJIEKYJISIPHON Macchl paCTBOPEHHOIO
BEILECTBA M0 M3MEPEHHOMY JIKCIIEPUMEHTAJIbHO MOBBILIEHUIO TEMIEPATYpbl KUIECHUS
(30yJIMOCKOIHUS) U TTOHMXKEHHUIO TEMIEPATypbl KpUCTAJUIM3aUUU (KpUOCKONUS) Oa3upy-
I0TCSI HA YPABHEHUSAX

_ Em,-10° M. Km, -10°

= (4.3)
mAT. .. mlATKp

Ecmmu pacTtBOpeHHOE BCIICCTBO ABIIACTCA JJICKTPOJINUTOM K+Zk ~fa TO YHUCIIO pac-
Vk 2
a
TBOPCHHBLIX YaCTHUII U3-3d BHeKTpOHHTquCKOfI AJucconuanmun
+Zy A—Z5 —> +Zy —Z3
KA 2 v K v, A

OoJIbIlIe YncIa MoOJIeKyJT 3aekTpoauTa B 1 = 1 + (v — 1)a pa3, e v = vk + vq — YHciIo
MOHOB, 00pa3yroUIMXcsl NpHU TUCCOUAIMNA MOJEKYJIbI AJIEKTPOJIUTA; O — CTEIEHb JIUC-
coraruu. Yucio i Ha3piBaeTCs M30TOHMYECKHM Kodddunmentom Bant-I'odda. M3-3a
YBEJIMUYCHHSI YKCIIa PACTBOPEHHBIX YAaCTHIl MOJISUIBHOCTh PACTBOPA YBEIUUUBACTCS B |
pa3, moatoMy dopmyisl (4.1) u (4.2) u3MeHstoTCA

AT = EiCy 5, AT, =KicC,,,. (4.4)

m,2?
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Koaddumment Bant-I'odhda moxker ObITH onpeiesieH Ha OCHOBAaHHUH SKCTIEPUMEHTAITEHO
HaICHHOM “‘MOJICKYJISIPHOM MacChl

MZ(Ta6J1) _ cm,Z(E)KCH.)

M 2(9Ken) Cm,Z(pva.)

4.1. Ilpumepsl pemieHus 3a1a4

[Ipumep 28. Cxonbko rpammoB caxapa Ci12H2011 Heo6xoqumo pactBoputs B 100 r
BOJIbI, YTOOBI a) MOBBICUTH TEMIIEPATYPY KHUIIEHUS pacTBOpa Ha OJUH Ipajyc; 0) mo-
HU3HUTH TEMIIEPATypy 3amep3anus Ha 1 rpamyc? D0yInocKonmuyecKasi TOCTOSIHHAS BOJIBI
0,512 K-kr/mob, a kprpockonudeckas noctostauas 1,86 K-kr/morb.

Pemenue. Mcnionw3ys ypaBHenus (4.1) u (4.2) onpenenuM Maccy caxapa:

m,-10° M mAT,,, _342-100-1
M, m' ° E-10°  0,512-10°
m,-10° M mAT,, _342:1001
M, m' ° K-10° = 186-10°

[Ipumep 29. Hopmanbhas temmepatypa kunenusi 6enzona CeHs paBna 80,1 °C. Ilpu
temnepatype 81 °C naBieHre HachIIEHHOTo mapa O6en3ona cocrasiuser 780,53 MM pT. CT.
PactBop monyuen cmemenueM 30 r Henerydero BemectBa U 200 r 6enzona. Onpene-
JUTH: 1) IaBieHHe HACBHIICHHOTO Tapa pacTBopa IMpH TeMIepaType KUMeHus OeH30:7a;
2) MOJISIPHYIO TEIIOTY McTapeHus 0eH3011a; 3) 30y THOCKONMYECKYIO TTOCTOSIHHYIO OCH-
3011a; 4) HOPMAJIBHYIO TeMIIepaTypy KUIEHHs pacTBopa. MolsipHas Macca HEJIEeTydero
PacTBOPEHHOTO BELECTBA paBHA 96 I/MOJIb.

Pemenne. O6pa3oBaH pa30aBiICHHBIM PAaCTBOP, MAap KOTOPOTO COIEPKUT TOJIBKO
0eH30J1. Beraucianm MonsipHyto 10110 O€H301a B pacTBOPE

a) AT =E 8 T

0) AT,,, =K

=18,34 1.

200
n 78
X, = = =0,89.
' n +n, @4_@
78 96

1. JlaBrneHwe HACHIIEHHOTO Mapa pactBopa P = p, = p;X,, mo3TOMy mpu HOpMaIBLHON

temnepatype kurnenus 6enzona (80,1 °C) P = p; = 760-0,89 = 676,7 MM pT. CT.
2. MonsipHyt0 TEIJIOTY HWCHapeHus OeH3071a OMpeAeinM, WCIOIb3Ysl ypaBHEHHE
Kitay3unyca-Knaneiipona

d In p;f _ AHI/ICH,I

dT RT?
HOCJIG HHTCI'PUPOBAHNA B 3aIaHHOM TeMHepaTypHOM HHTCPBAJIC nonyqaeM

p]iTz _ AH:ICH,I ( l l ] o _ RT1T2 In p;,Tz

In

el — '

P, R (T, T, >~ T Py
AT 8,314-353,1-354 In 780,53 _ 30778 Tk |
’ 0,9 760 MOJIb
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3. DOynuockomnuyeckass KOHCTaHTa 3aBUCUT TOJBKO OT MPUPOJBI PACTBOPUTENS U
OIIPENENSIETCS YPABHEHUEM

2
R(TKHHJ) M, 8,314-3531%.78 K- xr
E=—-+ = —— =2,627 .
AH:_ | -10 30778-10 MOID

ucr, 1

4. HopManbpHyo TEMIEpaTypy KUIIEHUSI PACTBOPA BHIYMCIIUM 10 YPABHEHHIO
T, Tt + AT =333 1+ EC,,.

KUIL, p—p =

HaitneM MOJISUIBHYIO KOHLIEHTPALUIO PacTBOpa

3 3
m2:m2 10° _30-10 _156p MOTE
’ M,m, 96-200 KT
TKim,p—p = 353!1+ 2, 627 1,562 = 357, 2K

ITpumep 30. PacTBOp, conepxammii 6,15 r Henerydyero Bemectsa B 150 r Boapl, 3a-
mep3aeT npu —0,93 °C. Onpenenutb MOJIEKYISIPHYIO Maccy pacTBOPEHHOI'O BEILECTBA.
Kpurockonuyeckas KOHCTaHTa BOAbI paBHa 1,86 K-Kr/MoIb.

Pemenne. MonekyIapHYIO MacCy pacTBOPEHHOTO BEIIECTBA OMPEACINM 10 YpaBHE-
Huro (4.3)

3 3
M, = Km, -10 :1,86 6,15-10 _go T
MmAT,, 150-0,93 MOJIb
[Tpumep 31. Onpenenuts TeMnepaTypy Hayajaa KpUCTAIIM3AIMU 0JI0Ba U3 pacilyiaBa
Sn — Mg, coaepxkarmiero 0,833 r maraus Ha 100 T onoBa. Temneparypa TIaBIeHHS 0J10-
Ba 505 K, a Terurora mnaaenus 7200 J1/MoOIb.

Pemenue. TemmepaTypy Hauajga KPUCTALTM3AIMK paciijlaBa OMpPEICIUM U3 BBIpa-
xeHusd 1. T —ATKp =T . —KcC

. KpHOCKOHH‘I@CKaH ITIOCTOsIHHAs OJIOBa

H.KD., PP = Kp,Sn — "kp,Sn m,Mg
2
R(Tosn) My 8,314.505%.118,7 K-kr
K =) TS =00 3496 — L
AH,, 5, 10 720010 MOTTD

[loacTaBuM HalJ€eHHOE 3HAYEHHE KPUOCKOMMYECKOW KOHCTAaHThl M NPHUBEACHHBIE B
YCIJIOBHUH 33/1a41 MacChl KOMITIOHEHTOB B (hopmyity (4.2)

My, -10°  34,96-0,833-10°
M g - M, 24,3-100

TemnepaTypa Hauaja KpUCTaUIM3alUU 0JI0Ba U3 paciuiaBa Ty, pp = 905 — 12 =493 K.
[Mpumep 32. TemnepaTypa Hadajia KpUCTALUTU3AIMK 30J10Ta U3 paciiaBa Au — PD,
cozepaxaiero 5,5 mac.% Pb, pasna 1272,5 K. Onpeaenuts TEIUIOTY TUIABJICHUS 30J10Ta,
€CJIM TeMIIepaTypa KpucTamuin3anuu ynuctoro 3o01o0ta 1336 K.
Pemenue. TenaoTy KpUCTaUIM3alMKM 30J10Ta ONpEAeTIuM U3 (OpMYJIbl sl KpUO-
CKOITMYECKOM MTOCTOSTHHOMN

=12K.

AT, =K

R(TK;J)2 M, R(TK;,I)Z M,

T 1o AnR3? HHJ'I -
AH:_,-10° K108

i, 1

KpI/IOCKOHI/I‘-ICCKYIO IMMOCTOSHHYIO 30JI0Ta BBIYUCIINM I10 YPABHCHUIO
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K:ATKpMz-ml

C y4CTOM HaﬁHeHHOFO B OSKCIICPUMCHTC IMOHMKCHUA TCMIICPATYPbI KPUCTAJUIN3allUH
AT, =T ~Tiw.n =1336-1272,5=635".

Monsipaast macca cBunia 207,2 r/mons, 30m0ta 197 r/mMonb. B nccinenoBaHHOM pacTBo-
pe Ha 5,5 r cBuHUA npuxoautcs 94,5 r 3o10t1a. OnpenensieM KpHOCKOIMUYECKYIO MOCTO-
SHHYIO 30JI0Ta

K - 63,5-207,23-94,5 _ 296 K-xr |
55-10 MOJIb
Temuora maBiaeHus 30J10Ta
2
. 8,314 13363 197 12935 JIx |
’ 226-10 MOJIb

[Ipumep 33. TemrnepaTypa Hayana KpucTaiM3aluu kKobanbra u3 pacmiasa Co — P ¢
KoHIeHTparuen pocdopa 0,5 mac.% pasna 1748 K. Temneparypa KpuCTaNIM3aALUNA YU-
ctoro kobanbta 1763 K, Temnora ero mnasnenus 15700 J>x/mMonb. Berauciute Momeky-
JspHYI0 Maccy docdopa B )KUIKOM KOOAbTE.

Pemenue. Monekymnsipayto maccy pocdopa B pacmiiaBe BBIYUCIUM 10 YPaBHEHHUIO

3
M, = Km, -10 -
mlATKp

Maccy pactBopa BozbMeM 100 r. Torna macca docdopa B pactBope pasHa 0,5 T, a Mmacca
kobanbTa — 99,5 r. Kpnockonnueckyro KOHCTaHTY KOOajbTa ONpeAeIUM U3 YPaBHEHUS

2
R(T® M ) 2 _
K = ( Kp,l) 1:8,314 1763 -58,9 _97 K- -xr

AH

AH:, -10° 15700-10° MOJTB
Torna monekymnspHas macca pocdopa B paciuiaBe
3
M, = 2000007 455 T
99,5-15 MOJIb

[Mpumep 34. Temneparypa Hauana kpuctamsanuu NaCl w3 comeBoro pacraBa
NaCl — K;SOs, conepxaiero 7,75 r KaSO4 B 62,5 r NaCl, pasua 1039 K. Temmneparypa
KPUCTAJUIM3AI[MU YHUCTOTO XJIOPUCTOTO HATPHUS M €r0 KPUOCKOMWYECKAasl MOCTOSTHHAsS
paBHbl cootBeTcTBeHHO 1073 K 1 19,7 K-kr/™M0b. OnipeieuTh CTeNeHb JUCCOIUALIUN
K>SO, B pacmiase.

Pemenue. Boraucium onbITHYI0 MOJIEKYISIpHYIO Maccy KaSOy

3 3
Km,-10" 19,7-7,75-10 7185 r
mAT,, 62,5-34 MOJIb
Tabnuunas monekyssipHas Macca KySOq

M K,S0, = 2-39,1+32+16-4=174,2 r/mM0b.
Boruucnsiem koagdunnent Bant-I'opda

IKCIT. __
M, =
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M6, 174,2
M 71,85

OII.

=2,424.

Hcnonb3yst ypaBHEHHE

-1

v-1

W YUIHUTBIBas1, 4TO npu nuccormarun Ko,SO4 oOpasyeTcst Tpu noHA, TTOTYIUM JJIsl CTere-
HU JUCCOIMAIAH

o=

o =% =0,712 umn 71,2%.

[Mpumep 35. [pu pactBopenun 9,33 r BaSO, B 125 r CaCl, remneparypa kpucran-
mm3aruu CaCl, monwmsmnace Ha 22,1 rpagyca. Crenens mucconuanuu BaSO4 B 3TOM
pacmase paBHa 0,75. Onpenenuts crenenb qucconuanuu BaSO4 B pacmiaBe ¢ MoJsip-
Hoil nonerr BaSO, 0,013, nnst KOTOpOro MOHMKEHHE TeMIepaTypbl KpHUCTaUIM3alUN
CaCl; 9 rpanycos.

Pemenue. [l oTBeTa Ha BONPOC 33Jaud HEOOXOAMMO 3HAThb KPHUOCKOIUYECKYIO
koHcranty CaCl,, kotopyro ompenenum 1o ypaBHEHUIO (4.4) ¢ UCIONB30BaHUEM JIaH-
HBIX JIJIs1 IEPBOTO pacTBOPA

K — AT |
i'ch, 5
Koaddunuent Bant-I'odpda mns mepsoro pacmiasa i' = 1 + 0,75 = 1,75, mocKoabKy

MOJIeKyna BaSO4 l'IpH AUccoranmu 1acT ABa MOHA. MOJISIJIBH&;I KOHHGHTpaHI/I}I HepBO-
ro pacmiaBa

, m,-10°  9,33-10° MOJIb
c =2 = 0,32 .

m,2

M,m, 2333125 K

CnenmoBarteibHO,
_ 22,1 _39 47 K-kr |
1,75.0,32 MOJIb

HaitneM MOJISUTBHYIO KOHIIEHTPALUKO BTOPOTrO pacrijiaBa

" 3 3

- X5 -10 __ 0,013-10 01186 MOJIB.
’ Ml(l—xz) 111-0,987 KT
Koaddunument Baut-T'odda ams BToporo pacteopa
L, AT 9

1

T Kcl,, 39,47-0,1186

Crenenp qucconuanuu cepHokucioro 6apus BaSO4 Bo BTOpom pacriae
o —1:1,92—1:0’92.

v-1 2-1

4.2. 3a1a4u 1JI CAMOCTOAITEJILHOTO PellleHus!

50. PacTBOp, comepxainiuii 5 T HeJIETy4ero paCTBOPEHHOr0 BEIIECTBA B 25 T YEThI-
pexxJyiopuctoro yriepozaa, kunut npu 81,5 °C. Onpenenuts MOJICKYJISIPHYIO MacCy pac-
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TBOPEHHOTO BeliecTBa. YeThIpeXXJIOpUCTHIN yriepoa kunut mnpu /6,8 °C u ero 30ymnuo-
CKOIMMYEeCKas MOCTOsIHHAs paBHa 5,02.

Otgert: 213.

51. Temneparypa kumneHus yuctoro cepoyriepoza 46,2 °C. PactBop, comepsxanuit
0,217 r cepsl B 19,18 r cepoyrnepoaa, kunut npu 46,304 °C. D0ynuockonnueckasi KOH-
cTaHTa cepoyriepona cocrapiseT 2,37. CKOTbKO aTOMOB B MOJIEKYJIe CEpPBI, pacTBO-
peHHOH B cepoyriepoe?

Ortger: 8.

52. PactBop, coaepxamuit 2,3 T raunepuaa C3HgO3 B 100 T areTona, KUnuT mpu
56,93 °C. YucTpiii anleToH KUMUT mpu TemrepaTtype 96,5 °C. Haiitu s0ynnockomnnde-
CKYIO KOHCTAHTY alleTOHA.

Otser: 1,72.

53. Temneparypa kumnenusi 6enszona CsHe paBna 80,1 °C. Ero momnspHas Terora
UCTIapEHUs MPU TeMIIepaType KUIeHus paBHa /355 kan/moib. OnpenenuTs TeMieparTy-
Py KUIIEHUs pacTBOpa B OE€H30JIe HEKOTOPOr'O HEJETYyYero BEIIeCTBa, €CIU €ro MOJsIp-
Has o pasHa 0,02.

Otset: 80,772 °C.

54. B 1000 r Boxbr pactBopeHo 68,4 r caxapa CioH22011. KakoBbl naBieHue mapa
storo pactBopa npu 100 °C u temmepaTypa KUNEHHs, €CIH CKpbITasl TEIJIoTa Ucmape-
HUS BOJIBI IPH TEMIIEpaType KUMeHHs cocTaBiseT 539 kan/r?

Otser: 757,3 mM pT. cT.; 100,102 °C.

54. Xnopodopm CHCIz xunut npu 61,3 °C. JlaBnenue ero napa npu 62,1 °C paBHO
781 MM pt. cT. Onpenenuts: a) npu 61,3 °C naBneHue mapa pacTBopa, COAEPHKAIIETO
0,2 mounst Henmetydero pactBopenHoro Bemectsa B 1000 r xmopodopma; 6) Temmeparypy
KUTICHHUS 3TOTO PAacTBOPA; B) HOYIMOCKONMUYECKYI0 KOHCTAHTY XJopodopma; T') ero Mo-
JSIPHYIO TETUIOTY UCTIapEHUSI.

OtBet: 742,2 MM pT. cT.; 60,9 °C; 3,48; 7534 xan/mMoib.

55. Ckonbko rpammoB rauniepuHa CsHgOsz nago pactBoputh B 0,5 71 BoAbI, 4TOOBI
MMOHU3UTH TeMIIepaTypy 3amep3anus ee 10 —3 °C? Kprockonudeckas OCTOSHHAS BOBI
paBHa 1,86.

OtBer: 74,2 1.

56. Temneparypa mnaienus onosa 231,61 °C. Ilpu pactBopenun 3,0326 T menu B
880 r onoBa TeMIieparypa KpHUCTa/UTM3allMA paciuiaBa moHwmwkaercs a0 229,692 °C. Bri-
YUCIIUTH OHWKCHUE TEMITepaTyphl 3aTBEPICBAHUS OJI0BA TIPU PACTBOPESHUU B HEM MOJIS
ME/IH.

OTBer: 36,63.

57. Jlns npuroTtoBienust antudpuza 6puto B3aTo Ha 100 r Bombl 35 r rimMIepuHa
C3HgOs. Beruuciauth Temmeparypy 3amep3anus antudpuza. Kpuockommdeckass KOH-
cTaHTa BoJibI paBHa 1,86.

OtBeT: —7,08 °C.

58. BBIUHCIUTD KPUOCKOMMYECKYIO TMOCTOSHHYIO JKelie3a, €Clid TeMIleparypa ero

mnaBneHus coctaBisgeT 1539 °C, a rennota masnenus 15300 J[x/Mob.
Otger: 100.
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59. Omnpenenuth MOJSIPHBINA MPOIEHT Tautus B pactBope Bi — Tl, eciu Temmeparypa
Havaya kpuctamnuzauuu pacriaa 200 °C. YaenbHas TemioTa IUIABJICHHUS BUCMYTa
52,7 Ix/r, a TeMriepaTypa Kpucramumzanuu ero 271 °C.

OtBet: 24,1 Mmo11.%.

60. PacTBOp CBMHIIa B 30JI0T€ KPUCTAILIU3YETCS MpU TeMmreparype Ha 63 ° Huxe,
yeM 4ucToe 30510T0. OmnpelenuTh MAacCOBBIM MPOIEHT PAcTBOPEHHOTO cBHUHIA. Kpu-
OCKOMHYECKasi KOHCTAaHTa 30J10Ta paBHa 226.

OtserT: 5,5%.

61. Temnepartypa kpuctamuuzanuu yucroro 3omota 1064,5 °C. TemnepaTtypa Haua-
Ja KpUCTAJIM3AIlMU paciljiaBa 30JI0Ta CO CBUHIIOM, cojepxariero 5,5 mac.% CBHHIIA,
pasHa 999,5 °C. Onpenenutsb TEIUIOTY TUIABJICHUS 30J10Ta.

OtBet: 12940 JI>x/Moub.

62. benzon CsHs 3amep3aet npu 5,42 °C u xunut npu 80,1 °C. Ero Temnora ucna-
peHus npu temneparype kunenus 95,46 kan/r. PactBop, conepxkamuii 12,8 r HadTanu-
Ha CioHg B 1 xr Gen3ouna, 3amep3aet npu 4,918 °C. OnpenenuTs: a) TemnepaTrypy Kure-
HUS pacTBOpa; 0) napiieHue mapa O€H30J1a Ha/l TUM PACTBOPOM; B) YACIbHYIO TEIUIOTY
JIaBJICHUS OCH30II1a.

Otgert: 80,36 °C; 754,1 mm prt.ct.; 30,68 Kayl/T.

63. TemmepaTypa KUIEHHUS pacTBOpa, coaepkamero 3,4 T XJIOPUCTOro Oapus Ha
100 r Bogsl, paBHa 100,208 °C. D0ymnockonmudeckas MOCTOsSHHAs BoAbl paBHa 0,512,
HaiiTn kaxxymiyrocst CTeneHb JUCCOUMAlN XJIOPUCTOro Oapusl.

OtBet: 74,5%.

64. Yopyrocts mapa 7,5%-noro (mo macce) Bognoro pacteopa KCl mpu 100 °C
paBHa 733,5 MM pT. cT. HaliTu KaXKyIIyrocsi CTENEeHb JUCCOLMAIINK XJIOPUCTOTO Kallvs U
TEMIIepaTypy 3amep3aHus 3Toro pactBopa. Kpuockonuueckasi mocTOsIHHas! BOJbI paBHA
1,86.

OtBet: 84,6%; 3,73 °C.

65. PactBopenue 31 r BaSO,4 B 125 r NaCl camxaer temneparypy KpucTaIu3aiuu
noBapeHHoi conmu Ha 37,2 °C. 3Has, 4yto Kpuockonuyeckas mocrosaHas NaCl 19,7,
OTIPEIENTUTh KAKYIIYIOCS MOJEKYISPHYIO MAacCy U CTENEHb JTUCCOIMAIN CEPHOKHUCIIO-
ro Gapusi B pacTBope.

OtBer: 131; 78%.

66. OnpenenuTh MacCOBBIN MPOIEHT ¥ MoJsipHYyIO 0110 K2CO3 B pactBope NaCl —
K2COs, eciu Temnepatypa Hadana kpuctaumsanuu NaCl uz pacrBopa pasua 772 °C, a
crenenb aucconuaiun K;CO3 B pactBope — 70%. Temneparypa kpuctamumzanuu NacCl
1 €ro KpUOCKOIMYecKas IMocTosiHHas paBHbI cooTBeTcTBeHHO 800 °C 1 19,7.

OtBet: 7,6%; 0,034,

67. IIpu pactBopernu 58,25 r BaSO, B 250 r KCI Temmneparypa kpuctamm3amnuu
KCI nonusunacey Ha 45°. Crenens auccorumanuu BaSO, B 3ToM pactBope paBHa 78%.
Kaxoe konnuyectBo BaSO4 HeoOxoqumMo 100aBUTH K NMEPBOHAYAIBHOMY PacTBOPY, YTO-
ObI cTeneHb Aucconuanuu craia paHoit 50% mpu AT = 41°?

OtBert: 4,8 T.

68. OnpenenuTh KPUOCKOMMYECKYIO MMOCTOSHHYIO JKejie3a U MOCTPOUTh Tpaduk 3a-
BUCHMOCTH TEMIIEPaTypbl KPUCTAUIM3AINU JKEJIEe30yTIEPOUCTOTO PACTBOpPA OT KOH-
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neHTpamnuu yriiepoaa B uareppaiie ot 0 1o 4 mac.%. Temneparypa miuaBiaeHuUs xenes3a
1539 °C, ynenbHas TerioTa miaBjaeHus xenes3a 272 JHx/r.

Ortset: 100,7.

69. OnpenenuTh TeMIepaTypy KpUCTALIN3AIIMN JBOWHBIX CIIJIABOB HA OCHOBE XKeJje-
3a, copepxainux o 2% Cr, Si u C. YCTaHOBUTDH 3aBUCUMOCTD TIOHMKCHHS TEMIICPATY-
pbl KpUCTAJTU3AIlMU OT aTOMHOM Macchl J00aBJISIEMOTO KOMIIOHEHTa. Temrieparypa
riaBiieHust skenne3a 1539 °C, ynenbHas TemioTta rmiaBieHus xenesa 272 JHK/T.

Otset: 1500, 1466 1 1368 °C.

70. OnpenenuTh COOTHOIICHUE MEXy XPOMOM M HUKEJIEM B CIUIaBE, €CJIM TTOHUXKE-
HUE TEMIIepaTyphl 3aTBEPJCBAHMS CIUIaBa MO CPABHEHHUIO C YUCTHIM XPOMOM COCTaBJIS-
et 50°C. Temneparypa mnasneHus xpoma 1877 °C, ynenpHas TemoTa IIaBJIEHUS XPO-
Ma 265,6 JIx/T.

Otser: 3,7 mac.% Ni; 96,3 mac.% Cr.

5. 3aKkoH pacnpegeneHus. AKCTparupoBaHue

BemiectBo, criocoOHOE pacTBOPATHCS B JIBYX HECMEIIMBAIOIIMXCS PACTBOPUTEIISIX,
pacrpenensercss MeXXAy HUMH TaK, UTO OTHOILIEHHE €r0 KOHUEHTPALU B 3TUX PacTBO-
putensx rnpu T = COnst ocTaeTcs MOCTOSHHBIM HE3aBUCHUMO OT OOIIETO €ro KOJIMYeCTBa:

[
c
22—k, (5.1)

cy

| 1l
rac C2, C2 — PaBHOBCCHBLIC KOHLICHTPAIIUKU PpACTBOPCHHOI'O0 BCUICCTBA B IICPBOM U BTO-

POM PacTBOPHUTEIIAX, MOJIB/JT; K — KO3 (HUITUEHT pactpe/ieICHHUS.

CootHomenue (5.1) cTporo cnpaBeIMBO TOJBKO JJIsl pa30aBIEHHBIX pPacTBOPOB,
KOTZla d2 = Cp, M TIPU YCJOBHH, YTO MOJICKYJISIpHAs Macca PacTBOPEHHOIO BEIIECTBA
OJIMHAKOBA B 00OMX pacTBOpUTENsIX. Eciu ke B OJHOM pacTBOpUTEJIE BEIIECTBO acCo-
UUPOBAHO WM JUCCOLUMUPOBAHO, TO KOA(P(UIMEHT pachpeiesieHuss BbIpa)kaeTcs

YpPaBHEHHUEM

(=G (5.2)

@)

rae p= VI OTHOILIEHNE MOJISIPHBIX MacC paCTBOPEHHOIO BEILIECTBA B COMPSKEHHBIX
2

pacTBopax.

3aKkoH pacnpeesieHusl IPUMEHSIETCs IJIsl pacyera SKCTparupoBaHMs — Ipolecca u3-
BJIEYCHUS PACTBOPEHHOTO BEIIECTBA M3 KAKOTr0-IM00 pacTBOpa ¢ MOMOUIbIO paCTBOPUTENS
(9KCTpareHTa), HECMEIIUBAIOMIETOCS C O0padaThIBaEMBbIM PACTBOPOM. DPPEKTUBHOCTH
AKCTPArupOBaHUs TEM BBIIIIE, YeM OOJIbIIIe OTHOIIEHHE 00bheMa KcTparenTa (V) k 00bemy
obpabatbiBaeMoro pactBopa (V) u yem 0oJbiie K03hPUIMEHT pacnpeaeaeHus

(=G

cy

Jlnst moBbiieHUst 3G(HEKTUBHOCTH IKCTPArMPOBAHUSI TPOIIECC MOBTOPSIOT, TOOABIISIS
CBEXXHM DIKCTpareHT MOC]e YAaNeHUs YXKe HCIOJIb30BaHHOTO. Pe3ymbTar N-KpaTHOTO

42



OKCTPArupOBaHUS OJMHAKOBBIMH MO O0BEMY MOPIMSIMHU SKCTPAreHTa PaCcCUUTHIBACTCS
M0 YPaBHEHUIO

X, =a #V :a(L] , (5_3)
1+ k1 Vi +kV,

[
rae Vi u Vi — o0beMBbI 3KCTpareHTa U pacTBOPa, U3 KOTOPOTO U3BJIEKAETCS PaCTBOPEH-
HOE BemEeCTBO; K — KOA(UIIMEHT paclpeneieHus; d — KOJIMYECTBO PAaCTBOPEHHOTO B

HCXOJIHOM pacTBOPE BEILECTBA, MOJIb; X, — OCTaTOK BeIlleCTBa B 00pabOTaHHOM pacTBO-
pe mocie N-KpaTHOro dKCTParupoOBaHMsL, MOJIb.

5.1. llpuMepsI pelieHus 3axa4

[Tpumep 36. K 300 ma BogHoro pactopa, comaepxaiero 10 r aranona C,HsOH, no-
0aBua 500 mu CCls. KakoBsl OymyT KOHIIEHTpAIUH (MOJIB/J1) 3TaHOJIA B PABHOBECHBIX
pacTBopax, eciau KoddduimeHT pacnpeneiacHus stanoida mexay CCly m HO paen
0,0244?

Pemenue. Ilo ypaBuenuto (5.3) onpeaenum, CKOIbKO 3TaHOJIA OCTaIOCh B BOJIE TO-
CJIe OJTHOKPATHOTO 3KCTparupoBanus (n = 1).

M0) — xM,, =10 300 ~
' 300 +0,0244 -500

B detsipexxnopuctsiil yraepoa nepemnuio 10 — 9,6 = 0,4 r sranona. Paccuntaem moJisip-

HbIE€ KOHUEHTPAIIM PAaBHOBECHBIX PACTBOPOB, YUHUTHIBASI, YTO MOJIIPHAs Macca 3TaHOJa

C,HsOH paBHna 46 r/mounb. PactBop aTaHomna B Boje

m!

OT.

(H,0) _ 9,6 —0.695 MOJIb |

. 46-0,3 hi§
PactBop sTanona B CCly

(cc) _ 0,4 _0.017 Mo

o 46-05 I
[IpoBepka: kordduiMeHT pacnpeneneHus

(CCly)
¢ 0017 _ 5 0044,

~ ™9 " 0,0695

[Tpumep 37. Onpeaenutb, CKOJIBLKO BOJbI MOTpEOYyeTCs NIl U3BJICUEHUS JIMMOHHOM
KHUCJIOTBI U3 JIBYX JINTPOB pacTBOpPa 3TOM KUCIOTHI B adupe, coaepxaiiero 16,5 r kucno-
Thl, €CJIM €€ KOHUEHTPALKs B PABHOBECHOM BOJHOM PACTBOPE MOCIIE IKCTPAKIUHU JAOKHA
ctath 0,05 monb/n. Koaddurment pacnpenenenuss mumMoHHoN kucioTel CeHgO7 Mmexay
BOJIOM 1 2¢upoM paBeH 155.

Pewienue. [To ypaBHenuto (5.1) onpenenum KOHIIEHTPAIUMIO JUMOHHON KUCJIOTHI B
aupe Mmocye SIKCTPAKITIHN:

CII:I 200,05 4 MOJb

et = =—"-3,226-10 .
' k 155 b |
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CrneloBaTeNIbHO, BCETO B JIBYX JMTpax pacTBopa Oyzaer 3,226-104.2 = 6,452-10* monb
JUMOHHOUW KHCIOTHI. OnpeennM KOJTUYECTBO JIMMOHHONW KHUCIOTHI B BOJHOM PacTBOpE
nocJe 3KcTpakiuu. Ooniee KOIu4ecTBO TUMOHHON KUCIIOTHI

Nosur m _165_ 0,0859Mmoib.
- M, 192

K.

CraenoBaTteibHO, n;'zo —0,0859 —6,452-10* = 0,0852 mounb. 3Has MOJISIPHYIO KOHIICH-
TpAIMIO BOJHOTO PacTBOPA, OMPEACIUM HEOOXOAMMOE KOJTMIECTBO BOJIBI
n'?° 0,0852

K.
ci® 0,05
[Ipumep 38. Jlutp BomHoro pactBopa coaepxut 1,4 r anmnmmna CeHsNH,. Onpene-
JIUTHh MOJISIPHYIO KOHIIEHTPAIIMIO BOAHOTO pacTBopa 1) mocie oAHOKpaTHOU IKCTPAKIUH C
ucnosibzoBanreM 50 mir OeH3oia, 2) mociie MATHKPATHOM 3KCTPaKUWW MOPLUSAMH I10
10 M 6en3oma. Koaddurment pacnpenenenus aHuIHHA MKy OCH30JI0M B BOAOU pa-
BeH 10,1 mpu 25 °C.
Pemenue. Onpenenum no ypaBHEHHIO (5.3) CKOJBKO aHWIMHA OCTAJIOCh B BOJHOM
pacTBOpe NOcjIe OAHOKPATHON IKCTPAKIUU

m2°=xM, =14 L =0,93r.
' ' 1+10,1-0,05

MomnsipHast macca aHwinHa paBHa 93 r/mosib. MonsipHasi KOHIEHTpAILMs BOJIHOTO pac-
TBOpa

=170

VHZO =

H,0
CaHHZO oMy 0,93 0,01 MOIb
. 2

OnpenenuM, CKOIBKO aHUJIMHA OCTAJIOCh B BOJAHOM PAacTBOpE MOCIIE MATUKPATHOMN
HKCTPAKIINH

aH.,5 —

5
m22 =M _ x, =1,4( L j =0,865r.

1+10,1-0,01
MouisipHast KOHLIEHTpaLKs BOJHOTO pacTBOpa MOcCiie MATUKPATHON SKCTpaKUUU
cro 0805 g 5 g9 Momb.
' 93-1 1

[Tpumep 39. Ilpu 15 °C pactBop dhenona B Bone, coaepxamuit 0,327 monb deHomna B
1 71 BOIBI, HAXOAUTCA B PABHOBECHUU C pacTBOpoM (peHona B OeH30Jie, CoepKalleM
0,253 monb genona B 1 1 6enzona. PactBopumocts henona B Boze mpu 15 °C cocrasinser
8,2 r na 100 r Bompl. KakoBa pactBopumocTh deHona B 6enzone? [110THOCTh BOABI TPU
15 °C pasna 1 r/cm®, 6enzona — 0,88 r/cm®.

Pemenue. JIyist uaeanbHbIX pacTBOPOB BeauunHa K03 dUIIMEHTa pacipeeeHus 3a-
BHCHUT OT CIOCO0a BBIPAKEHUS KOHIICHTPAIMU PACTBOPEHHOTO BEIECTBA, HO HE 3aBU-
CUT OT KOHILICHTPAllUi PaBHOBECHBIX pacTBOPOB Iipu 71 = const. Ilpu pewmenuun 3anayu
K03 PUIIMEHT pacipeiesieHns ONpeaeIuM OTHOLIEHUEM MOJISUIBHOCTEN pacTBOPOB
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H,O H20)
Cm,z(l) _ (Cm’q) max __ k
CGHG CGHG - '

o (cm,(b )max

PaccuntaeM MOIsIbHBIE KOHIIGHTPAIIMKM BCEX PACTBOPOB [MOJIB/KT PACTBOPUTES |
H,0

n
cl0— 2 _0327 0,
| My,0 xr H,O
cClt nge's  pgets _ 0,253 _0,2875 _Mom>_.
" Megy, VegPegn, 1-0,88 kr C Hy
H,0\"
n n
(ngd?) _ ' :(‘1’ )max: 8,2 _0,8723 Mo
- /max My,0 Mq)mﬂzo 94.0,1 xr H,O

HOIICTaBHM IMOJIYUYCHHBIC 3HAUCHUS MOJISJIBHBIX KOHI_IGHTpa]_II/If/'I pPaCcTBOPOB B YPABHCHHUC
3daKOHa PacClpCACICHUA U OIIPCACIINM PACTBOPHUMOCTD (beHona B OcH30I1e

(Cgege) _ 0,8723-0,2875 _0.767 MomMb
o Jmax 0,327 kr CgHj
Paccuutaem pactBopuMocTh (peHosia B OeH3o0i1e, kak u B Boje, B I/100 r CgHg

( CgHg

(o) - chy?), My 100 _0767-94 ro
b Jmax 1000 10 100 r CgH,
[Mpumep 40. [Mpu m3ydenun pacnpeneneHus xamomenu HY.Cl, mexnay GeHzonom u

BoJioi nipu 298 K momydens! naHHble 1Mo KoHeHTpanuu Hg,Cl, B 6eH30i1€e (¢1) ¥ B Boje
(c2), mpuBeIeHHBIC B TaOIHIIC.

C1, MOJIB/JI 0,000155 0,000310 0,000618 0,00524 0,0210
C2, MOJIB/JI 0,001845 0,00369 0,00738 0,0648 0,2866
Inc; —6,295 —5,602 —4,909 —2,736 -1,250
Inc, 8,772 —8,079 —7,389 —9,251 —-3,863
[IpuHAB, 4TO 3aKOH pacHpelNeseHUs ISl 3TOM CUCTEMBI ONMCHIBAETCS YPABHEHUEM
k :&, Haiit kK03 unmeHt pacrpenenenuss K u BenmuuuHy p.

c;
Pemienue. [ponorapudmupyeM ypaBHEHHE 3aKOHA paCIPEICIICHUS
Inc,=plnc, +Ink.

DT0 ypaBHEHHE BBIpaXKaeT JIMHCHHYIO 3aBUCUMOCTD INCy ot INC,. TIpencraBum 31y 3aBHCH-
MOCTh rpaduueckn B koopauHartax INC; — InC,. TlocTosiHHAs 3TOro ypaBHEHHS MO3BOJIUT
orpeneuTh KO3PPUIIMEHT pacipe/iesieHus], a YrioBoi Ko GUIMEeHT NpsMoii TMHUNA PaBeH
BermuuHe p. JlorapudmMbl KOHIIGHTpaIUid PUBECHBI B TaOJUIIE, a rpaduk Ha puc. 5.

Ucnonb3yst koopauHatel, Hanpumep, Touek A (0; —2,7) u B (—7; —9,5), Beruucisiem
yII0BOM KO3 PULIUEHT
_-95-(-2,7) 68

=0,97.
—7-0 7

p
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—Inc;

A
2 . . .

0 2 4 6 -Inc,

Puc. 5. CooTHomenue Mex 1y JorapupMamMu KOHIICHTPALIUN KAaJIOMEH
B BOJIe U OeH3011e

Ecau xe ucnoin30Barh PE3YJIbTAThI IICPBOIr0 U MOCICAHCTO OIIbITA M3 Ta6J'II/II_[BI, moJay-
UM

~ —3,863—-(-8,772) _ 0
P =1 25 (=6, 295)
MoHO cuuTaTh, 9TO p = 1, 4TO O03HA4aeT, uro Kanomens HY,Cl, pacTBopsiercst B Bozie u
OeH30J1e B BUJIC OJTMHAKOBBIX YaCTHII.
KoaddummenT pacrpeaencHus KaaoMean MeX 1y OCH30JI0M U BOJION OIIPEACIIMM I10
koopauHate Touku A: Ink = -2,7 u k = 0,067. Koaduument pacnpenencHus kaaoMenu
MEXIy BOJOUW U OE€H30JI0M

O S SV
k 0,067

5.2. 3apa4ym AJ151 CaMOCTOAITEJILHOTO PellleHus!

71. Koaddumment pacnpenenenus anunuHa (CsHsNH;) mexmy GeHzonoM u Bomoit
pasen 10,1 mpu 25 °C. Haiineno, uro 10 mn GenzonpHOro crnosi comepxkar 0,05835 r
aHwirHa. OnpeaennuTh KOHIEHTPALMIO aHWIMHA (B MOJIb/JI) B BOJHOM CIIO€.

Ortser: 6,21-10° mMounb/11.

72. IIpu 25 °C pactBop #ona B Boje, conepxammii 0,1524 r itoga B 1 1, HaxoauTcs
B PAaBHOBECUHU C PACTBOPOM Hoxa B xistopodopme, coaepskamum 19,63 T itoga B 1 1. Pac-
TBOPUMOCTH Hona B Bojae paBHa 0,340 r/n. KakoBa pacTBOpUMOCTH #ojia B XJa0podop-
Mme?

Ortser: 43,8 1/71.
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73. TIpu 15 °C pactBOp iona B Boje, comaepxkamuii ona 0,0468 r/n, Haxomutcs B
PaBHOBECHH C PAacTBOPOM HoJa B YETBHIPEXXJIOPUCTOM YTIIEPOJIE, COAEpKaIINM Homa
4 r/n. PactBOopuMOCTS #oja B Bojie npu 15 °C pasna 0,276 r/1. Berauciuth ero pacTBo-
PUMOCTB B YETHIPEXXIJIOPUCTOM YTIIEPOJIC.

Ortser: 23,59 1/n.

74. KoaddurmeHT pacupenesieHuss YKCYCHOM KHCIOTHI MEX1y BOJOU U 3pupom pa-
BeH 1,87. Ckoinbko 3¢dupa HyxHO npubaButTh k 100 mu1 BogHOTO pacTBOpa, YTOOBI U3-
BJICYh M3 HETO MOJIOBUHY KUCIIOTHI?

Otset: 187 M.

75. Koaddumment pacnpenenenus SO, Mexy Bool u ximopodopmom paser 0,953.
Ckonbpko BozbI HyXkHO 100aBuTh K 1 11 pactBopa SO, B xjopodopme, uToObI H3BICUDb
25% SO,?

Otsert: 350 M.

76. Koaddumument pacnpeneneHuss TMMOHHOW KHUCIOTHI MEXIY BOJOW U 3hUpoM
paBen 155. Ckoyibko BOABI HY)KHO JOOABUTH K 25 MJI pacTBOpa KUCIOTHI B 3upe, uTo-
OBl U3BJIEYb YETBEPTYIO YaCTh PACTBOPEHHON B HEM KHUCJIOTHI?

Otset: 0,0538 MiI.

7'7. Koapdumment pacnpeneneHus ojga MexIy BOJONH U YETHIPEXXJIOPUCTHIM yTiie-
poaom paBed 0,012. Ckosibko #Hoja MokHO u3Bjiedb u3 0,5 1 BOJHOIO pacTBopa, CO-
nepsxkamero 0,1 r oga, ¢ moMornibio 50 MIT 4eTHIPEXXJIOPUCTOTO yriiepoaa?

Otset: 0,0893 r.

78. K 500 mn pactBopa ioaa B adupe, comepxkamiero 1,7272 r iioxa, npudaBieHo
200 M pactBOpa Homa B ramnepuHe, coaepxariero 2,0726 t fioma. OnpenenuTs Mo-
JSIPHYIO KOHIIEHTPAIUIO HOJIa B PAaBHOBECHBIX PACTBOPAX, €CIIM U3BECTHO, YTO KOAP D U-
IIUEHT pachpeesIeHus Hola MeX 1y TIHIepuHOM U 3¢upom paseH 0,2.

Otsert: 0,00554 u 0,0277 monw/m.

79. Kakoe xonmdecTtBo oja octaHeTcss B 1 11 BOJHOTO pacTBOpa, KOTOPBIA ObLI
naceimed npu 18 °C. nocne B3banteiBanus ¢ 100 cm® cepoyriepona? PacTBopuMOCTS
iiona B Boge npu 18 °C 1 r Ha 3616 cm3; kod(puIMEHT pacnpeeliecHus Homa MEXKIy
cepoyriepooM 1 Bojoi parex 590.

Ortser: 0,00461 .

80. Ilpu uzydyeHuu pacrmpeneneHrs OCH30MHON KUCIOThI MEXIy BOJION M OE€H30JI0M
MOJIYYCHBI CIICAYIONINE JaHHBIC:
¢1 (KOHIIGHTpAIUs KUCIIOTHI B BOJIC, MOJIB/JT) 0,0150 | 0,0135 | 0,0289
¢2 (KOHIIGHTpAITUs KHCIOTHI B O€H30J1€, MOJIb/J) 0,242 0,412 0,970
Haiitn ko3¢ dunimeHT pacrpeneieHus, eclidi B 0€H30J1e KHCJIOTa PacTBOPSICTCS B BUIE
JIBOMHBIX MOJIEKYJ, U OINPEACIUTh, CKOJIBKO MOJieH OEH30MHON KHCIOTHI MOXHO H3-
Bieub u3 100 mut 0,2 MOIsIpHOTO BOJHOTO pacTBopa ¢ momortsio 10 mur 6en3ona.

Otsert: 1107; 0,0162 momb.

81. Ilpu usydyenuu pacmpenenenus (GeHoma MEXKIy BOJOW W OCH30JIOM TOTYUYEHBI
CJIeyIoNTUe JaHHbIC, TPUBEJCHHBIC B TAOIHIIE.

c1 (KoHIIeHTpanus (HeHosa B BOJIE, MOJIb/JI)

0,0316

0,123

0,327

0,750

c2 (KoHIIeHTpanus ¢peHosa B OEH30J1e, MOJIb/1)

0,077

0,159

0,253

0,390
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n_n

Beraucnuts 3Hauenns kodddunmenra pacnpeneneans "K" u mokasarens crenenu "n'" B
dopmyine k =c,/c;, onuchIBaroIei pacipeeeHue.
Ortser: 5; 2.

82. Ilpu u3yueHuM pacrpeaeneHusi yKCyCHON KHUCIOThI MEXIy OCH30JI0M U BOJOM
MOJTyYEHBI IPUBEICHHBIC B Ta0INIIE JaHHBIC.

c1 (KOHIIEHTpaIus B O€H30J1€, MOJIb/1) 0,0159 0,0544 | 0,2555 0,9053
¢2 (KOHIIGHTpAIs B BOJIE, MOJIb/J) 0,5793 1,3821 | 3,2984 6,9972

[IpuHsB, YTO pacrpeeleHne ONUchiBaeTcs 3akoHoM K =¢, /C;, naiitu K u n.

Ortgert: 0,0324; 1,78.

83. KoaddumuenT pacnpenenenus HgBr, mexmy Bomoit m 6en3onom pasen 0,89
npu 25 °C. Ckonbko HgBr,; moxuo u3snedsr u3 100 mu 0,01-monsspHOTrO BOJHOTO pac-
TBOpa ¢ momotisio 300 Mt 6eH3071a: a) OTHOKPATHRIM M3BIICUEHUEM; 0) TpeMsI OCTE0-
BaTeIbHBIMU TOpIUsaMu OeH3o1a mo 100 M kaxmas?

Ortser: 7,71-10* u 8,96-:10~* mons.

84. Koaddumment pacnpeneneHus Homa MEXIy 4EThIPEXXJIOPUCTHIM YIJIEPOJIOM U
Boz0i npu 25 °C paBeH 85,5. Kakoif 00beM 4eTHIPEXXJIOPUCTOTO YIIIepoaa HEOOXO0 UM,
4TOGBI OJHOKPATHEIM dKcTparuposanueM u3 500 cM® BogHoro cinos ussieusb 99% Beero
pacTBOpEeHHOro B HeM ioja? Kakas yacTe ilojia OyJeT U3BJI€UYEHA, €CIIM SKCTparupoBa-
HHE BECTH JBYMs I10C/IEI0BaTeNbHBIMU nopiusamu 1o 100 cm® kaxasn?

OtBert: 579 Mi1; 99,7%.

85. Koaddunument pacnpenenenus ioga MeXAy BOIOM UM CEpOYIIIEPOJOM DPaBEH
0,0017. Boxusrit pactBop, comepxammuii 1 r fiona B 1 1, B30anThIBaeTCsA C CEPOYTIEPO-
oM. JIo KakoW BEJIMYMUHBI YMEHBIIUTCS KOJWYECTBO HOjJa B BOAHOM PAacTBOpE, €CIIU:
1) auTp BomHOro pacTBopa B36onTaTh ¢ 50 cM® cepoyriepona; 2) IMTP BOJHOTO pac-
TBOpa B30aJITHIBATh MOCIEAOBATEIBHO C MSATHIO OTACIBHBIMU MOPIHSMU CEPOYTIEPOIa
o 10 cm? kaxkxas?

Otser: 0,0329 1; 6,48-10° 1.

86. B 500 Myt aMHIIOBOTO CIIMPTA COACPKUTCS 6 T yKCYCHOM KUCTOTHI. CKOJIBKO BOIBI
HY’KHO B300JITaTh C THM PAaCTBOPOM, YTOOBI KOHIICHTpAIHs KUCIOTHI B Hel coctasmia 0,05
Mow/J1. KoaurmeHT pacnpeneneHus KUCI0THI MEXTy CITUPTOM | Bojtoi paseH 0,914,

OtBer: 1,543 1.

87. Jlutp BogHOro pactBopa comepxkut 0,3 T ioma. OnpenenuTs, CKOIBKO Hoaa
OCTaHETCs B BOJHOM PacTBOpE, €ciau 1) 3KCTPAKIMIO MPOBOIUTH OAHOKpaTHO 50 M
aAMHJIOBOTO CIIMPTA U 2) SKCTPAKIIMIO MPOBOANUTH MATHKPATHO mopiusimu 1o 10 mut amu-
joBoro criupTa. KoaddunmeHT pacnpeneneHus nogaa Mexay BOJIONH U aMUIIOBBIM CITUP-
toM paBeH 0,0043.

Otser: 0,0238 u 7,38-10*r.

88. Koaddurment pacnpeneneHust 6pomMa M1y Bojior 1 cepoyriiepoaoM mpu 20 °C
paBen 0,0125. Kakoii o0weM cepoyriepoga HeoOxoaum s usBineuenus: a) 90,0%;
0) 99,0% ; B) 99,9% Opoma u3 5 1 BOAHOTO PacTBOpa OAHOKPATHBIM AKCTPArMPOBAHU-
€M; T') CKOJIBKO Cepoyriepojia moTpedyeTcs Mpu SKCTParupoOBaHUK OpomMa MOPIUSIMHE TI0

100 mn cepoyraeposa, 4Toos! u3BIeub He MeHbie 99,9% 6poma?
Ortser: 0,562; 6,19; 62,44 u 0,8 1.
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89. Koapdunment pacnpenenenus Gochopa Mexay HUIAKOM U METauIoM paBeH 60,
ecl KoHIeHTpauu Gocdopa B IIake U METAIJIE BBIPAXKATh B MAaCCOBBIX MPOIICHTAX.
Hns nedpocdoparuu 300 T Metaiia ¢ HadanbHBIM coaepkanueM docdopa 0,06% Obutn
WCTIONIb30BaHbI JIBE TIOPIUH IIIJIaKa Mo S5 T Kaxknas. (BTopas mopims BBOAUIACH MTOCIE
ckaymBaHUs mepBoii). KakoBo koHeuHoe conepkanue ¢ocdopa B Meramie? CKOIBKO
I1aka HeoOX0UMO, YTOOBI MOJIYIUTh Ty K€ KOHIICHTpaIuio ¢ocdopa B MeTaie npu
Pa30BOM HaBEJICHUU IITaKa?

Otser: 0,015%; 15 T.

90. Koaddunument pacnpenenerns Gocdopa MEKITy MIIAKOM U METAJUIOM B OCHOB-
HOW MapTeHOBCKOM mneun paBeH 60, ecnu koHIeHTpamu Gocdopa B METAIIIC U MUTAKE
BEIpQXXaTh B MacCOBBIX mporeHTax. Macca metama 300 1. MicxomHas KOHIIGHTpaIus
docdopa B meramie 0,05%. Ckonpko nuraka He0OXOAMMO, YTOOBI KOHIICHTPAIUIO (oc-
dopa B metarie noun3uth a0 0,02%7?

OtBeT: 7,5 T.

6. PacTBOpbI ra3oB B XXUAKOCTAX

PacTBOpUMOCTh ra30oB B KUAKOCTAX (BOJA, BOJIHBIE PACTBOPHI COJIEH, OPraHUYECKHUE
XKUIKOCTH) MPU HU3KUX TEMIIEpaTypax HEBEIUKA, MOATOMY PacTBOPHI Ta30B B JKUIKO-
CTSIX MOKHO CUHMTATh MJI€aJIbHBIMU pa30aBiIeHHBIMU, MOJYHHSIIONIMIMUCS 3aKOHY | eHpu-
JlanpTOHA ITPU OCTOSIHHOM Temmieparype T’

Ci(m) =kip;, (6.1)
e ¢i™ — KOHIIEHTpaIMs ra3a B )KMAKOM PACTBOPE, MOJIB/IT; pi — MAPIUAILHOE JIABJICHHE
VYpasuenue 3akoHa ['enpu (6.1) MoxkHO 3anucarh B Jpyroi popme
e
) =kRT =q;. (6.2)

()

JIEHHs i-TO ra3a MeXIy *KUIKOH U ra3oBoii (a3oif, Tak Kak C; ' — KOHLEHTpaLUs raza B

(ra3)

KHUJKOM pacTBOpE, MOJIb/M; C; ’ — KOHIIEHTpAlLMs ra3a B ra30Boil ¢aze HaJ pacTBOPOM,
MOJIb/J1. MOKHO TIOKa3ath, 4To ko3 duiment OcTBanbaa
V *
OLI = \/l"aS y (6'3)

X
3 [
rae Vi — 00beM KHIKOro pactBopa, V., — 00beM, KOTOPBIN 3aHMMaj Obl PaCTBOPHB-
IIUHCS B )KUIKOCTH Ta3 B ra30BoM ¢aze nmpu TaBiICHUU pi U Temrieparype 7.

061>eMy ra3a, paCTBOpUBHICTOCA B CAMHUILIC o0beMa KUOIKOCTH, IIPUICM

ai:BiL

3 (6.4)
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6.1. Ilpumepsl pemieHus 3a1a4
[Tpumep 41. PactBopuMoCTh KuCIOpoaa B Boje Ipu ero aasieHud 300 MM pT. CT. U
temneparype 25 °C paBna 16 mr/n. Onpenenuts koddduivent 'enpu u kodrdduiient
pactBopuMocTd OCTBAIIB/A QL.
Pemenue. Kosddunuent I'enpu onpenenum no ypaBHenuto (6.1)
«_ S200 _ 16-107°-760 _ 197.10°% MO
P, 32-300 a-aT™M

KoadpuimeHnt pacTBOPUMOCTH ¢ COTJIACHO YpaBHEHUIO (6.2)
o = kRT = 1,27-10.0,082-298 = 0,031.
[Tpumep 42. CKOJIBKO TpaMMOB METaHa pacTBOpPUTCA B S 11 BoAwl nipu 15 °C, ecnu ye-
pe3 BOAy MPOMYCTWIM MeTaH Mmoj aarieHueM 3 atMm. KoadduimeHnt pactBopuMocTu
OctBanpaa anst CHs B Boge ipu 15 °C pasen 0,039.

Pemenue. Cornacuo ypaBHeHuUro (6.2) C(C",;)4 = occ(cr,'f‘f4 ). MonspHast KOHIIEHTpAIHS Me-
%)
(x) _ NcH, y (ra3) _ Pen,
= , a B ra3oBoii (asze Cuy = . CnemosarensHo,

X

TaHa B JXUAKOCTU C

XK

PcH
ng;)4 =aV R—T“ Macca pacTBOPUBILETOCS B BOJE METAHA

XK XK pCH 3
mgt) =n%) My, =av, My, =0,039: 5m16 =0,396r.

[Tpumep 43. B 3akpeiToM cocyne o0bemoM 5 1 nipu 15 °C 1 HOpMaIbHOM JaBJICHUU
HaxonuTcs cMech kuciopoaa (20 mon.%) u azora (80 mom.%). Haiitu coctaB ra3oBoii
cMmecH (Moi1.%) TocIie Toro, Kak B COCY/Jl PWIIMIIK 3 JT BOJBI U B30OJITAIU 10 HACKIIICHMUS.
Koaddunment pacrBopumoctu OctBanbaa npu 15 °C mns kucnopoaa pasen 0,0364, s
azora 0,0185.

Pewenue. Yncna Mosen KUCIOpoAa U a30Ta B CUCTEME HEU3MEHHBI

o () () e (k) (ra3)

No, =Ng, + Ny, 7y Ny, =Ny, +Ny 7,
N — 9UCII0 MOJIeH KOMIIOHEHTA B UCXOJHOW CMeECH; ni(“‘) — YHCJIO MOJIEM PACTBOPEHHO-
ro rasa B BOJE; ni(m) — YKciia MOJIEH KUCJIOPOJia U a30Ta B Ta30BOM (paze HaJ pacTBO-

poM. 13 ypaBHEHHST COCTOSIHUS HAcalbHOTO ra3a MenaeneeBa-Kianerpona
I\ AN (V.-V,.)

' RT RT
0, N V| Pos Py, U3 3akona 'enpu-JlansTona
| T I’]i(DfC) =V, =kpV,. = M
Vo S A E— RT
Py P -:-:-:-::E-:-:t:-:-:-:- Takum oO6pa3om, uMeeM
2 2| V. [ o
VT T o o (v ) o o,
- 02 1 N2 PR,V = Py, (V. =V, ) + 0y, P, Ve
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OTCIOI[a PAaBHOBCCHBIC MapHHUaJIbHBIC JaBJICHWA KHCJIOPOJa M a30Ta B ra3oBoM cMecHu
Hal )KUAKHUM paCTBOPOM

3V -
Po, = Po, - 0215 4 4740w
(V. -V, )+aV, 2+0,0364-3
vV -
Py, = P, V- = 0.8-1-5 =1,946 aTMm.
> (V.=V,.)+ayV, 2+0,0185-3

Torz:a KOHLCHTpAaIunu (MOJI}IpHaH I[OJ'ISI) KHUCJIOpOJa U a30Ta B ra30BOM CMECH COIJIACHO
3dKOHY I[aJ'IBTOHa

X, =—0r =04 _ 6196 umr 19,6 mon.%;
Po, + Pn, 2,42
XN, = Pn, 1,946 =0,804 wm 80,4 m011.%.

2 Po, + Pn, 2,42

[Ipumep 44. B 3aKkpbITOM COCYAE €MKOCTBIO 8 JI HAXOAUTCS cepoBoaopo Iipu 22 °C
u napieHnd 900 MM pt. cT. CKOJIBKO aHWJIMHA HAJ0 HAJIUTh B COCY/]I, YTOOBI ITOCHE pac-
TBOPEHHUS JaBJeHHE ra3a B cocyae Obuto 740 MM PT. CT. U CKOJBKO CEPOBOJIOPOIA pac-
TBOpUTCS Tpu 3ToM B anmmHe? PactBopumocts HyS B anummne npu 22 °C u 1 at™ paB-
Ha 20,7 /1.

Pemenne. O603HaunM ucxoaHoe koinmaectBo HpS B cocyme depes n,. [locne BBeme-
HUS aHWIMHA 9acTh HyS pacTBOpHUTCS B HEM (71,4), @ YaCTh OCTAHETCS B Ta30Boi (aze (n;).
No = Nr + Ngy.

[Tpu noctostHHOM Temmneparype (cM. pumep 43) poVo = PVr + opVay, TIE po — HAYATBHOE
nasieane H,S B cocyze, p — naBieHne, KOTOPOE YCTAaHOBHIIOCH B COCYE TTOCIIE PACTBO-
penus yactu HpS B anmmmne, Vo — 06bem cocyna, Vi = Vo — Vi — 00BeM Ta3a mocie
BBEJICHUS aHWINHA, V,; — 00beM aHWINHA B cocyie. CrieroBaTebHO,

PoVo = p(Vo - VaH) + opVan,

v - Y(p.—p)
aH 1 '
p(e-1)
Koaddurment pacrBopumoctu HoS B aHunmHe HaiiieM U3 COOTHOIICHHS

CI%ES = kaZS = ﬁ szS' a= P !
H,S

UCTIOJIB3YSl UH(OPMAITHIO O PACTBOPUMOCTH CEpOBOIopoaa B aHwinHe nipu 22 °C 1 HOp-
manbHOM AaBienun (M g =34 1/Moib)

0,082-295-20,7
o=

=14,727 .
1-34

[Tomyuum i1 06beMa aHUIIMHA
_8(900-740)
™ 900(14,727 -1)
Macca pacTBOpHBIIErOCS] B aHWJIMHE CEPOBOJAOPO/IA

=0,104 1.
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14,727 740
mH ,S _CHZSVaHM HZS RT pHZS aHMHZS O 082. 295 760

[Tpumep 45. B 3aKkpbIThId 3BaKyHMpPOBAaHHBIM CEMWIUTPOBBINA COCY/, B KOTOPOM MpHU
20 °C nHaxomunuch 2 11 Boabl U 1 11 xjopodopMma (Bojia 1 XJI0poopM HE pacTBOPSIIOTCS
apyr B apyre), nomectwin 1 moiab SO, u B30onTanu. Onpenenuts kosmuectBo SO; B
KaKJIOM KUJKOM PacTBOpE M JIaBJICHUE raza IMpu paBHOBECHH, €CIM KO (PUIIMEHT pac-
npeneenus SO, mexay Bojoi u xiaopodopmom CHCI; pasen 0,953, a pacTBOpUMOCTh
SO; B Boge npu 20 °C u 1 at™m paBHa 115 r B 1 1 Boabl. I3MeHeHussMU 0O0bEMOB PacTBO-
puTeneit mpu pactBopeHnH B HUX SO, IpeHeOpeyb.

Pemienue. BBeneHHbIN ra3 4aCTUYHO paCTBOPUTCS M PACTIPEACIIUTCS MEXKIY BOJION U
XJI0pohOpMOM, a OCTaTOK OYZET B ra3oBoit (haze, mo3TomMy

1=n{g”) +n{) +nle' Y.

Omnpenenum cooTHOIIIEHHE MEXTy KomumdecTBoM SO, B Boje U B XJI0podopMe, UCIOIb-
3yst KO3 PUITUEHT pacnpeeIeHHs

H-O H.O ras
c{20) néoz )VCHC| néo)'l (CHCIy)

-0,104-34=2,096r.

k =0,953 = —22 , —0,5246nH20)
T Vol 2l

Haitnem ko3 duuument pacrBopumoctu SO; B Boje, UCTIONB3Ys 3akoH [ 'eHpu 1 uHDOP-
Maruio o pactsopumoctd SOz B Boge (Mg, =64r/Monb)

(H20) *
. . O . RTCso, 0,082-293-115
Cso, = Kso, Pso, = SR?F Pso, » Otggio) = p;joz = 1.6 =43,17.
2

Hcnons3zyem HaljeHHBIN K0dhdUIeHT pacTBopuMocTH OcTBaibAa JJisd ONpeaesiCHUs
COOTHOIIEHUS MEK Ty KoirmaecTBoM SO, B BOZIC U B Ta30BOM (ha3e B HAIIICH cucTeMe

(H0)  (HO), (H,0)

o n 4n

b =4317 = S(‘i;) = 5% = SR nG) =0,0463n{2).
Cso, Vi ,0ls0, 2nso2

HonyqaeM, IIoACTaBJIASA HaI/II[eHHBIC BCJIMYHWHBI B HepBOC ypaBHeHHe,
_ (H20) (H20) (H20)
1=0,0463ng5>"" +Ngg, " +0,5246Nn5,° "
Orciona N2°) =0,6366 Mo, NE) =0,0295 moms, n'C") =0,3339 mos. [Tapnennue
SO, ’ > 180, ! > 1150, ) .

PABHOBECHOTIO ra3a OIpeJIeNM 0 ypaBHEeHHIO MeHaeneeBa-Kianeitpona
= ”\FjT _ 0,029 04082 293 _ 0,177 an = 134,6 st pr. cr.

6.2. 3agaum 119 CAMOCTOATEIBLHOTO PelleHUs

91. Koadpdumment pacrBopumoctu CO; B Boze npu 0 °C a = 1,713. Berauciauth
MaccCy YTJIEKHUCIIOTO ra3a. KOTOPBIM pacTBOPUTCS MPH yKa3aHHOW Temriepatype B 10 i
BOJIbI pH HeM3MeHHOM AaBieHun CO, 20 atm?

OtBeT: 673,4 1.
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92. Koaddunuent pactBopumoctd CO B Boxe mpu 16 °C a = 0,025. Ckonbko
rpamMoB CO pacTBOpUTCS TIpH yKa3zaHHOW Temriieparype moj aasienuemM CO 5 at B
2 71 BOABI?

Otser: 0,295 1.

93. Cxombko rpammoB CO; pactBoputcs B 1 1 Boasl mpu 20 °C, ecnu Ham BOIOM
HaxoauTcs Bo3nyX, comepkaummii 0,03% CO,. O6bem raza (nmpuBeneHHsii k 0 °C u
760 MM PT. CT.), pacCTBOPUBIIETOCS MpH JaHHOU Temriepatype u 760 mm pt.cT. B 1 11 BO-
161, paBeH 878 mun?

Ortser: 5,17-10*r.

94. BeuncauTh MOJSIPHYIO KOHIICHTPAIMIO KHCIIOPO/ia B BOJIC, HACBHIIIICHHON BO3/TY-
xoMm nipu 7 °C. Atmocdepnoe nasienue 760 mm pT. cT. KoapdumumeHT pactBopuMocTu
kuciopoaa B Boze npu 7 °C pasen 0,02. ConmeprkaHue KUCIOPOaa B BO3AyXE MPHUHATH
paBHbBIM 21 00.%.

Ortser: 1,83-107 moup/11.

95. KakoB cocrtaB rasa, BbIJICIEHHOTO KUIISTYEHUEM BOJIbI, HACBHIIIEHHON BO3IYXOM
npu 15 °C u gaBnenun 1 at™, eciau KodhOUIIMEHTH PACTBOPUMOCTH KUCIOpOa U a30Ta
B Bojie ipu 15 °C coorBercTBeHHO paBHbl 0,03415 u 0,01682? AtmocdepHbIil Bo3ayx
CUMTATh COCTOSIIIMM M3 KUCIOPOa U a30Ta, KOHIIEHTpalus kuciiopoja 21 06.%.

Otser: 35 1 65%.

96. PactBopumocTh cepoBomopona B Boze npu 10 °C pasna 5,16-107 r/cm® npu
HOpPMAaJIbHOM JaBjieHUHU. Kakoe KOJIMYEeCTBO CEpOBOJOPOAA PACTBOPUTCS B 4 1 BOMABI
npu 10 °C u 5 atm?

Otser: 103,2 1.

97. Ilpu 10 °C u naBnenuu 750 MM pt. cT. 45 cM® BOzIBI, CBOGOIHOM OT YIIIEKHUCIIOTO
rasza, nornomaiot 55,7 cm® CO, (06beM YITIEKUCIIOro ra3a U3MepeH MpH TeMIIEpaType 1
JIABJICHUU OIbITa). BeIaucInTh KO3PPUIIMEHTH PACTBOPUMOCTH YTIIECKUCIOTO Tra3a Mpu
10 °C oo u ipu 0 °C B.

Ortser: 1,238; 1,194.

98. JIutp Boasl npu 20 °C u maBiaenun 600 MM pT. cT. morjomaer 52,74 M1 okcuaa
azota NO. Beraucnauts kodddumments pactBopumoct NO nipu 10 °C o u ipu 0 °C .

Otgert: 0,0527; 0,0491.

99. Yepes Bomay mpu 5 °C 1 HOpMaITBLHOM JIaBIeHUH O0apOboTUpyeT Bo3ayX. Bo3myx
uMeeT cocTaB (B 00bEMHBIX TIpolieHTax): kuciopon — 20,96; azor — 78,1; apron — 0,9 u
yraekucibiit ra3z — 0,04. Ilogcunrats cooTHOMmEHNE (1O 00BEMY) PACTBOPUBIIHUXCS MIPH
3TOM TeMIlepaType B BOJI€ KOMIIOHEHTOB Bo3ayxa. JIutp Boasl mpu 5 °C pactBopsieT
kuciopoaa 0,0429 i; azora — 0,0209 1; aprona — 0,057 1 u yrimekucmoro raza — 1,424 n
IPY HOPMAJIHHOM JIaBJIEHUU KaXKJIOTO U3 ITUX Ta30B.

Ortser: 34,06; 61,84; 1,94 u 2,16 00.%.

100. B cocyne emkxoctbto 10 1 Haxoautcst yriaekucibiii ra3 npu 0°C u naBieHun
720 MM pT. cT. CKOIBKO HEOOXOAUMO BBECTH B COCY BOJIbI, CBOOOIHOM OT YIJIEKUCIIO-
ro rasza, yToObl MapIUaJbHOE JABJICHUE YTJIIEKUCIOTO Ta3a B COCyAE MOHHU3UIOCH [0
500 mm? Koaddunment pactBopumocty yriaekucioro raza npu 0 °C pasen 1,713.

OtBer: 6,17 1.
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101. Cyxoii ra3 ipu 15 °C 3anuman Haja pTyThio B OapOMETpHIECKOM TpyOKe 00beM
16 cm®, mpuuem BeicoTa cTO6a PpTYyTH 232 MM, B TO BpeMs KaK 0apOMETPUUYECKOE J1aB-
neHue 66110 755 MM pT. cT. B 6GapoMeTpuueckyio TpyOKy ObUIO BBEIEHO 2 CM° BOJBI,
nocje 4ero oobeM rasa crai paBHeIM 14,5 cM®, a BeicoTa cTonOa PTYTH B TpyOKe
235 MM. Boruncnute k03¢ (GUIMEHT pacCTBOPUMOCTH Ta3a B BOJAE O.. YIPYTrOCTh MapoB
BozbI Tipu 15 °C paBHa 12,8 MM pT. CT.

Ortser: 1,00.

102. B pecsaTmuiauTpoBBI COCyA, B KOTOPOM HAxXOIWUTCSA METaH TPU JIaBIICHUU
740 mm pr. c1. 1 20 °C, Hanut 1 1 Boabl. CKOJIBKO TpaMMOB METaHa PacTBOPUTCS B BO-
ne? Koadgdbunment nornomnienus bynsena nis metana B Bojie paBen 0,0338.

Otset: 0,026 1.

103. Koaddunuent pacrBopumoctu anetuiena B Boje npu 20 °C pasen 1,1. B 3a-
KpBITOM cocyjsie oobeMoM 5 11 npu 20 °C HaxoAWTCs alleTWICH IMOJ JaBjieHneM 1 atm.
Kakoe naBiieHHe yCTaHOBUTCS TMOCJE TOTO, Kak B cocyl Haimuto 2,5 1 Boabl? Kakas
4acTh HAXOSIIETOCs B COCY/IE alleTUIIeHa pacCTBOPUTCS B Bojie?

Otser: 0,952 at™m; 52,4%.

104. B cocyae emxocThio 12 1 HaxoauTcs xjiop npu temneparype 15 °C u naBneHun
740 MM pT. cT. Kakoe KOIM4IeCTBO YETHIPEXXJIOPUCTOTO YIiIepoaa HEOOXOIMMO BBECTH
B COCY/I, UTOOBI aBiieHne Xjopa moHu3miock B 10 pa3? KoaddumumenTt pactBopuMocT
xyiopa B CCly mpu 15 °C pasen 80.

Otser: 1,368 1.

105. Xunop nHaxomutcst B 3akpbiToM cocyne oobemoM 10 1 mpu 20 °C u maBieHuu
750 MM pTt. cT. CKOJTBKO HEOOXOIUMO MTOMECTUThH B COCY/l BOJIbI, YTOOBI JaBJICHHUE XJIO-
pa nonusmwiock a0 600 MM pt. cT.? Koaddumment pactBopumoctu xiopa npu 20 °C
paBeH 2,3.

Ortser: 1,923 .

106. B 3axpsitom cocyne 0,5 i1 okcuaa azota N2O B36anteiBaercs npu 15 °C ¢ 1 n
BoJibl. HauansHoe naBnenue okcuaa azota 750 mm prt. cr. Kakoi o6bem N0, nuzmepen-
HBIM TP HOPMAJIBHBIX YCJIOBUAX, pacTBoputcs B Bojae? Kakum Oyner masnenune NyO
HaJ BOJOM, KOT/la pacTBOPEHUE 3aKOHUYMUTCS? UTO U3MEHUTCS, eclii BMECTO 1 B3STh O JI
BojbI? Koaddumment pacrBopumoct okcrna azota B Boje npu 0 °C pasen 0,7009.

Otser: 0,268 u 0,407 11; 320 u 97,15 MM pT. CT.

107. JIutp Bomapl, CBOOOIHON OT KHCIOpPO/Ia, B30aNThIBaeTCs ¢ Kuciopoaom npu 0 °C B
3aKphITOM cocyae oobeMoM 2 1. HauanpHoe maBnenue kuciopoga 760 mm pt. cr. Ka-
KOM 00bEM KHCIIOPO/Ia, U3MEPEHHBIN MPU HOPMAIBHBIX YCIOBUSAX, PACTBOPUTCS U KaKO-
BO OyJleT JaBlieHHue KUCIOPO/ia HaJl BOJOM, Korja pacTBopeHue 3akonuutcs? Kak nsme-
HATCS pe3yJIbTaThl, eciii B cocyae oobemoM 11 1 Boasl B3sTh 10 1?7 Koaddunment pac-
TBOpUMOCTH Kucioposa B Boje nipu 0 °C pasen 0,05.

Otger: 723,8 u 506,6 MM pr. cT.; 0,0476 u 0,333 7.

108. CeeTmiibHBIN Ta3 UMeET cleayromuii cocta (00.%): 52% Hy; 32% CHa;, 10%
CO; 3% COg; 3% Ny. Haiitu cocTaB CBETHJIBHOTO Ta3a IMocie Toro, kak 1 i ero mpu
15 °C B36anThIBaeTCs 10 HACHIIIEHUS C 2 J1 BOJBI B cocyae oobeMoM 3 Ji. HauanbHoe
nasnenue raza 1 atm. B armocdepe uncroro raza npu 15 °C xkoadduirieHT pactBopu-
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moctH Bogoponaa paBed 0,01883, merana — 0,0369, monookcuma yriepoaa — 0,02543,
nuokcuaa yriepoaa — 1,019 u azora — 0,01656.

Ortser: 53,69; 31,93; 10,2; 1,06 u 3,12%.

109. B ngecaTunuTpoBbIil coCy, 3all0THEHHBIA HANOJIOBUHY BoJloH, pu 10 °C BBoO-
mutcst 4,5 T Brp, 9acTh KOTOPOTO pacTBOPSIETCS B BOJIE, a ApyTas 9acTh B BUJE Mapa 3a-
MOJTHSET MPOCTPAHCTBO HaJ Bojou. Koadduiment pacrBopumoctu Opoma paBeH 35,1.
Kakoe konmnuecTBO OpoMa pacTBOpUTCS B BojE?

Ortser: 4,37 1.

110. B cocyae oowemom 10 11 ipu maBnernu 750 M pt. cT. 11 19 °C HaXOaUTCSA KUC-
nopoj. Ckonbko OeH30J1a clieyeT MOMECTUTh B COCY/I, UTOOBI IaBJICHUE KUCIOpOoaa Mo-
BbIcHII0CH 10 900 MM pT. c1.? PacTBOoprMocTh kuciopozaa B 6enzone mpu 19 °C u HOp-
MaJpHOM naBiiennu paBHa 0,233 r/m.

Ortser: 2,02 1.

111. JIBa ABYXJIUTPOBBIX COCYJa COCAMHEHBI TPYOKOM C 3allOpHBIM KpaHOM (0Obe-
MOM TpYOKH MOXKHO npeHeOpeub). OuH coCyl CoAepKall TOIbKO JUTP BOJIBI, a JIPYy-
roii — ammuak npu gasiaeHuu 5 at™m u 0 °C. Paccuurate o0111ee 1aBjieHrne B CUCTEME T10-
CJIe OTKPBITHSI KpaHa U yCTaHOBJIEHHs paBHOBecus npu 25 °C. PactBopumocts NH; B
Bojie nipu 25 °C pasnHa 2,7 moinb Ha 100 r Bogsl ipu 1 at™. BropuunbivMu 3¢ dexramu
npeHeopeyb.

Otsert: 12,52 MM pT. CT.

112. B razometp o6weMom 15 i1 BBeneH ra3, coxepxkammii 67% Hy u 33% CO; (1o
00BeMY), M OCTaBJICH HaJ IBYMS JIATPAMHU BOJIBI, SBISIFOIICICS 3aTBOPHOM JKHUIKOCTHIO.
Kak m3MeHHUTCS cOoCcTaB ra30BOM CMECH ITOCJIE HACBIMICHUS €0 BOJBI, €Cli KO3PPHUIIH-
eHT pacTBopuMOcTH Bojopoaa paBeH 0,018, a amokcuma yrnepoaa — 0,8597 YcnoBus
HOpPMAJTEHEIE.

Otset: 69,3% Ho.

113. JlaBnenue ammuaka Haa 1 H BomHBIM pacTBopoM paBHO 13,3 MM PT. CT. TpH
25 °C. Koadpdunuent pacnpenenenus NHs, mexmy Bogoii u ximopodhopmMoM paBeH 25.
Omnpenenuts kommmuecTBo NHs, B kaxxmon ¢asze, ecau 0,03 mosss NH3, 50 M H,O u 100
w1 CHCl; Haxonstes B cocyne oobemom 500 mur.

Otser: 1,372:107%; 2,765-107%; 2,212-10°2 mMob.

114. Ha ocHOBaHMU JTaHHBIX O PACTBOPUMOCTH T'a30B B BOJIE MIPHU PA3IMYHBIX TeMIIe-
paTtypax u fasineHuu raza 1,013-10° Ia (tabm. 6.1) paccuMTaTh CPEIHIOK SHTAJIBIMIO
pacTBOpeHus Taza B Boje. [IpencraButh rpadmyecku 3aBUCUMOCTh PACTBOPUMOCTH Ta3a
B BOJIC OT TEMIIEpaTyphl U JIaBlieHUs. Bbrunciure MHTEpBaIl JaBJICHUs], B KOTOPOM pac-
TBOPUMOCTb IMOUUHSIETCS 3aKOHY [ eHpu.

Tabnuna 6.1
PactBopumoOCTb ra3oB B Boae

No Tas PactBopumocTs raza B Boje (mr/100 r) mpu temmeparype, K

j 273 283 293 303 313 323 333 353
1 2 3 4 5 6 7 8 9 10
1 N, 2,95 2,31 1,89 1,62 1,39 1,19 1,05 0,66
2 NO 9,83 7,56 | 0,17 5,17 4,39 3,76 3,24 1,98
3 | GCHy 200 150 117 94 — — - -
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[Tponomxkenne TadauIs 6.1

1 2 3 4 5 6 7 8 9 10
4| H, | 192 | 174 | 160 | 147 | 139 | 1,29 | 1,18 | 0,79
5 | He - 1,75 | 174 | 172 | 1,70 | 169 | - -
6 | O, | 695 | 537 | 434 | 359 | 309 | 2,66 | 226 | 1,38
7| CHs | 395 | 296 | 232 | 190 | 159 | 1,36 | 1,14 | 0,695
8 | SO, | 22800 | 16200 | 11300 | 6800 | 5410 | - - -
9 | H,S | 707 | 511 | 385 | 298 | 236 | 188 | 148 | 77
10| CO, | 336 | 232 | 169 | 125 | 97 | 76 | 58 -
11| CO | 440 | 348 | 2,84 | 241 | 208 | 1,80 | 152 | 0,98
12| Cl, | 1460 | 997 | 729 | 572 | 450 | 396 | 329 | 223
13 | HCI | 82500 | 77200 | 72100 | 67300 | 63300 | 59600 | 56100 | -
14| CHe | 1,32 | 087 | 0,62 | 0468 | 0,366 | 0,294 | 0,239 | 0,134
15| CH, | 284 | 20 | 149 | 118 - - - -

7. PaCTBOpr ABYXATOMHbIX ra3oB B XUOKUX MeTarsiax

PacTBOpUMOCTH ABYXaTOMHOTO ra3a (Bojopoja, KHUCIOpoJa, a3oTa U Jp.) B pac-
IUIABJICHHBIX METAJUIaX MpHU MOCTOSHHON TeMIlepaType onMchiBaeTcsl 3akoHOM CuBepT-
ca: KOJMYECTBO PACTBOPEHHOIO B MeETaieé raza MNpsMO IPOMOPLHUOHATIBHO KOPHIO
KBaJIpaTHOMY U3 PaBHOBECHOTO MapIMaIbHOTO JIaBJICHUS rasa.

B 3aBucuMocTH OT cnocoba BbIpa)K€HUS! KOHLIEHTPALIMU PAaCTBOPEHHOTO raza BO3-
MO’KHBI ABe (hopMbl 3anucu 3akoHa Cuseprca. Eciin KOHLIEHTpalys paCTBOPEHHOTO ra-
3a OMpEEIIAETCS MAaCCOBBIM IPOLIEHTOM, TO

Wi =ki\/pi | (7.1)
TJIC pi — PAaBHOBECHOE MapIUAbHOC JaBJICHUE ra3a HaJl )KUJAKHM METauioM, aT™; Ki —
ko> puuuent pactBopumocTu, Mmac.%/(arm)Y?. JlocTaTouHo yacTo B MeTauIyprade-
CKOH JHUTepaType KOHIIEHTpAlUs PACTBOPEHHOIO rasza OmpeiAesseTcs o0beMOoM rasa,
pactBopuBiierocs B 100 r metamna. 3ToT 00beM MPUBEAEH K HOPMAIbHBIM YCIOBHSIM
(273 K; 1,013-10° I1a) u manee ero Oyaem onpenensats B Hem®. 3akon CUBEPTCa B 3TOM
cllydae 3aluuieTcs

Vi=ki{pi, (7.2)
rie Vi — 00bem pacTBopeHHOro rasa, Hem®/ 100 r; pi —naBnenue, atm; K — ko duim-
eHT pacTBopuMocTtH, Hem/(at™m)Y2.100 .

7.1. IllpuMepsI penieHus 3a1a4

[Ipumep 46. B nieun HaxXOoAUTCS TUTENb C PACIUIABICHHBIM cEpeOdpoM, a B CBOOOTHOM
oobeme 1200 cm® mpu 1297 K cozgana atMocdepa 4UCTOrO KHUCIOPOAA C HAYAIbHBIM
nasnenueM 2,07 atm. KoadduumreHT pacTBOpUMOCTH KHUCIIOpOJa B cepedpe mpu 3Toi
TemnepaType paseH 0,297 mac.%/(atm)Y?. OnpenenuTs paBHOBECHOE JaBJICHHE B MEUH
Y U3MEpPEHHBIN NMPU HOPMAIBHBIX YCIOBHUIX 00BbEM KHCIOPOa, paCTBOPUBILIEIOCs B ce-
pebpe, macca kotoporo 125 T.
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Pemenue. Beenem cnepyromue 0003HaUYeHMs: my — HaYaJbHAs Macca KUCJIOPOJa,
BBEJICHHOI'O B I€Yb, I'; M1 — Macca KUCIOpOJa, paCTBOPUBIIErocs B cepedpe, T; my —
Macca KHCIIOpoJia, HaXOASIIErocsl B paBHOBECHOM ra3oBoi (aze, r. OueBUIHO

my = my + mo. (*)
HavanbHyto Maccy KHCIOpOJa U Maccy KUCIOpoAa B paBHOBECHOU ra3oBoi (aze ornpe-
JIeIUM 1o ypaBHeHUI0 MeneneeBa-Kianelipona

MPV MPV
H ) m2 El—

RT RT

rae M — MoJexkyisipHast Macca Kuciopojaa, Py 1 P — HauanbHOE JaBJI€HUE U PAaBHOBEC-
HOE J1aBiieHHe, at™M; V — CBOOOIHBIN 00beM, J1; T — Temneparypa, K; R — yauBepcanbHas
razoBas noctostHHas, paBHas 0,082 m-atM/K-mosb. Maccy pacTBOPEHHOTO KHCIOPOJIa
OIPEENHM C UCIIOIb30BaHuEM 3akoHa CuBeprca

W, =k+/P,
2
MIPUYEM MACCOBBIN MTPOLEHT PACTBOPEHHOTO KUCIOPOIa
W = m,-100 _m,-100
0o, — ~ '
Pomp My My

g
CraenoBaTteibHO,

_kyPmy

T
[Tocne moACTaHOBKM 3HAYECHUM my, m1, Mz B COOTHOIIEHHE (*) U MPOCTBIX MPeodpas3o-
BAHUW UMEEM

MV ky/Pmy,

Y (p—p)="

RT 100
321,200 _P)_o,297ﬁ-125
0,082-1297 " 100

[Tocne npeoOpazoBaHuii MOTYYUM KBaJAPATHOE YPAaBHECHUE

P?-5,1682 P +4,2849 = 0.
Pemass 3T0 ypaBHEHWE, HAXOJUM PABHOBECHOE JaBJIICHWE KHCJIOPOJa B IICYH
P =1,0373 arm. KonraecTBO KHCIIOpO/1a, paCTBOPEHHOTO B cepedpe,

_ky/Pm,, 0,297,/1,0373-125

n = =1,1816-10* monb.
100M,, 100-32
DTO KOJIMUECTBO KUCIOPOJa IPU HOPMAJIBHBIX YCIOBUSAX OYJI€T UMETh 00bEM
o 3
v =RT _11816.102.0,082-273=0,2645 11 wmm 264,5 —M
? P 125 r Ag

[Ipumep 47. HauansHoe naBieHKe BOAOPO/A B IIEYH €O CBOOOIHBIM 00beMoM 1500 cm®
npu 1858 K paBuo 0,8 atm. CKoibKO kenne3a ObUIO MMOMEIIEHO B TI€Ub, €CJIM B COCTOSIHUN
paBHOBECHS JIaBJeHHE Bojopoja crano paBHbM 0,6 atM? KoadduimeHT pacTBOpUMOCTH
BOZIOpo/a B kesese npu Temneparype 1858 K pasen 24,86 nem®/(arm)Y2-100r. O6beM Bo-
nopoja, pactBopeHHoro B 100 r xkene3a, NpuBeAeH K HOPMAJIbHBIM YCIOBUSIM.
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Pemenue. Beenem cneayronie 0003HaYeHUS: 1, — HAYaJIbHOE KOJIMYECTBO BOAOPO-
J1a, BBEJICHHOT'O B T€4b, MOJIb; 11 — KOJMYECTBO BOJIOPO/Ia, PACTBOPHUBILIETOCS B JKEJE3€,
MOJIb; M2 — KOJIMYECTBO HEPACTBOPEHHOT'O BOJIOPOJA, MOJIb. JTU KOJMWYECTBA CBSI3aHbI
COOTHOIIIEHUEM ny = n1 + np. KomnyecTBa BOJOpOia B MCXOJHOM U PaBHOBECHOM ra3o-
BbIX (pazax omnpeaenuM u3 ypaBHenus MenneneeBa-Kiamnelipona

_ BV _ PV
w = y My =——

RT RT
rae Py u P — HavanbHOE M paBHOBECHOE JaBiIeHUs, aTM; V — CBOOOJHBIN 00beM Meuu,
cm®; R — yHuBepcanbHas ra3oBas NocTosiHHas, pasHas 82 cm®-arm/K-mons; T — Temie-
patypa, K. O0bem pacTBOpEHHOr0 BOIOPOJIa onpeaeianum u3 3akona Cuseprca

V=kP.
[Mockonbky k* coorBeTcTBYeT 00BEMYy pacTBOpeHHOro B 100 r MeTtayia rasa, nmpuBe-
JIEHHOMY K HOPMaJIbHBIM YCJIOBHSIM, @ OJIMH MOJIb Ta3a B HOPMAJIbHBIX YCIIOBUSIX 3aHU-
MaeT 00beM 22400 cM3, To KOJIMYECTBO PACTBOPEHHOTO BOAOPOIA

. k*/Pm,,
17 100-22400°

IToncTaBuM 3HAYEHUS 1y, 11, N2 B COOTHOIIECHUE Ny = N1 + no.
V (P.—P)- k*/Pme,
RT * " 22.4.10°"°

1500 24,86,/0,6m.
—(0,8— ,6): S
82-1858 22,4-10
Pemasi 310 ypaBHEHUE, ONPEAECINM MACCy XKeye3a
1,969-103 = 8,597-10°mge, Mpe =229 1.

IIpumep 48. B neun co cBobGoaubM 06beMoM 3000 cm® coznana atMocdepa U3 ap-
rOHa W a30Ta ¢ KOHUEHTpaluen nocieanero 75 moi.%. Onpenenutrs coCTaB ra3oBOM
¢da3wl, paBHoBecHOU ¢ 200 T xene3a npu 1850 K, ecniu HayanbHOE AaBlIEHUE CMECH B
meun 1 atm, a Ky = 3,97-10 mac.%/(atm)"?.

Pemenue. Beenem crnenyroume o0o3HaueHUs: my, — HadallbHas Macca a3oTa B HC-
XOJIHOW CMECH, T; M1 — Macca a30Ta, paCTBOPUBLIETOCS B XKeEJIE3E, T; M2 — Macca Hepac-
TBOPEHHOTO a30Ta, I'. TU MAaCChl a30Ta CBSI3aHbl COOTHOIIEHUEM

my = my + my. *)
HauvanpHyro maccy U MacCy HEPACTBOPEHHOI'O a30Ta ONPENEIIUM I10 YpaBHEHHIO MeH-
neneesa-Knanerpona

n

, =
! RT RT
rae My, — MonekyssipHast Macca asora, 28 r/MOJIb; pﬁz— MapUraIbHOE JJaBJICHUE a30Ta

B MCXOJHOH ra3oBoit cmecn, Py, =R, -0,75=1.0,75 = 0,75 arm; p,, — napumanbsHoe

JaBJICHUE a30Ta B PaBHOBECHON ra3oBoii (ase, aTM; V — cBOOOAHBIH 00BEM, cM;
T — Temmeparypa, K; R — yHuBepcanmpHas Ta30Bas IIOCTOSHHAs, paBHas
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82 cm3-arm/K-Moib. Maccy pacTBOPEHHOTO a30Ta ONPEEIUM C MCIIOJIb30BAHUEM 3aKO0-
Ha CuBepTtca

Wy, =Kn,+/Pn,

rac MAaCCOBBIHN IIPOLICHT PpaCTBOPCHHOI'O a30Ta
_ m-100 _m;-100

My +Mge Mg
ITo ycnosuto 3ana4au Mee = 200 r, mosromy Wy, =0,5m, a m; =2k, \/E . 3HaYCHHUSA My,

N,

m1, my IOJICTAaBUM B ypaBHEHHE (*) U MPUBEIEM MOTYYEHHOE COOTHOILIIEHUE K BUY
M.V
2

Y (5 by, )= 2, B

283000 _ S
m(o,m— Py, )=2-3.97-107 [p,, -

ITocne HpCO6pa3OBaHHﬁ IIOJIy4acM KBAaAPaTHOC YPABHCHHC
p% —15206p,, +0,5625=0.

Pemiast 3170 ypaBHeHuUe, HaiiieM NaplyalbHOE JABJICHUE a30Ta B PABHOBECHOM ra30BOM
cmecH Py, = 0,636 arM. [lns onpeneneHus COCTaBa ra30BOH CMECH PAcCUUTaeM KOIIH-

YECTBO aprOoHa U KOJUYECTBO a30Ta B PAaBHOBECHOW ra3oBOM cMecH (aproH HE pacTBO-
psA€ETCs B KENE3E):

N = pAV _ 0,25-3000
A RT  82-1850
_ Pn,V  0,636-3000

2 RT 821850

CrnenoBaresibHO, MOJISIPHAS JI0JISl aprOHA B PABHOBECHOM CMECH

M _ 4,944-10—_'~“3 _ 02821,

Ny +N,, 17,524-10

CoctaB paBHOBECHOM ra3oBoi cMecu 28,21 moi.% aprona u 71,79 mon.% a3zora.

= 4,944 -10"> moub;

Ny =1,258-10"2Mmo1b.

Xar =

[Ipumep 49. ITpu temneparype 1803 K u naBnenunu sogopona 3,84-102 arm B 48,5 1
xenesa pactBopsercs 1,84 cm® Bomopona (06beM U3MEPEH IIPH HOPMAIIbHBIX YCIOBH-
ax). Onpenenurb U3MEHEHHE XMMHUUECKOTr0 TOTEeHIMalla Ipu rnepexojie 1 Mojs Bogopo-
Jla U3 Ta30BOM (asbl, B KOTOPOH €ro J1aBlieHUe paBHO | aT™M, B pacTBOp C KOHIICHTPAIIH-
eit Bogopona 1 uem®/100 .

Pemenue. [Ipu pactBopeHnr B MeTajie BOAOPOI AUCCOLUUUPYET

Hz = 2[H]
CrnenmoBatesibHO, YCIOBHEM PaBHOBECUsI paCTBOPEHHOTO Bojoposa [H] ¢ Bogoposom B
razoBoi (paze OyaeT paBEeHCTBO

My, = ZH[H]-
XUMUYECKHUI MOTEHITMAT BOJAOpOAa B ra30BoM (paze
My, =y, +RTINp,, .
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XUMUYECKUH MOTEHIMANl PaCTBOPEHHOTO BOJ0OpPO/ia B pa30aBIEHHOM PAacTBOPE OMHCHI-
BAETCsl ypaBHEHUEM

MOJIHpHaH A0JI1 paCTBOPCHHOI'O BCIICCTBA B p336aBHeHHOM PacTBOPC IPOIMOPHHUOHAIIb-

Ha 110001 pyroil KoHUeHTpauuu. Ha 3ToM ocHOBaHHMM JJIsl paCTBOPEHHOTO BOJIOPOA
MO>KHO 3aIHCATh

M) = “Et'] +RT InV[H],
e V) — KOHIeHTparms Bogopoza, Hem>/ 100 T uf;] — XMUMHYECKHIT TIOTEHIMAN BOIOPOJIA B
pactBope ¢ KoruenTpamueii Vi = 1 Hem®/ 100 r. Takum 06pazoM, yCIoBHe PaBHOBECHS
My, + RTIN Py, =2ur + 2RT InVy,.
[To ycnoBuio 3a1aun HEOOXOAUMO OMpEAETUTh U3MeHeHue >nepruu ['md6ca Bomopoaa

IIPY TIEPEXO0JIC €T0 M3 CTAaHIAPTHOTO COCTOSHUS B ra30BoH (pa3e (XMMHUUYECKHUIA TTOTEHITN-
all B KOTOPOM |y, ) B CTAaHJAPTHOE COCTOSHUE BOAOPOAA B PacILIaBe ( uf,:]), MOATOMY B

PacucTC Ha MOJIb BOAOPOJa HMCCM

Ph,
o
[H]

AW =2p — 1y, =RTIn

CornachHo 3akony CuBeprca
P, 1

2 .2
C Y‘IGTOM 3TOI'0, UIBAMCHCHUEC XUMHUNUYCCKOI'O ITOTCHIIMAJIa OHpe,ZIeJISIeTCH ypaBHeHI/IeM
Ap ™" =—2RT Ink .

KoaddurmeHnt pacTBopuMocTr K BBIYUCIAM 10 SKCIIEPUMEHTAIBHBIM JTaHHBIM, TTPHUBE-
JICHHBIM B YCJIIOBHUH IIPUMEDPA,

V 1.84-100 3

H y HCM
k=—H_ _ =19,36 7
100 r-arm”?

Pu, 48,5y3,84-1072

N3MeHeHne XMMHYECKOro MOTEHIMAIIA TP MEPEX0JI€ U3 OJTHOTO CTAHAAPTHOTO COCTOS-
HUS B JIPYTOE

Ap " =-2-8,314-1803In19,36 = —88838 [Ix/Mo1b.

[Ipumep 50. 3aBucumocTh KO3(pPuIMEHTa paCTBOPUMOCTH BOJOPOAA B KUJIKOWU Me-
I OT TEMITEPATYPBbI ONIPEAEISIETCS YPABHEHUEM

3
gk =— 2220 ; 2,630 | 1M
T 100 r-arm”?

OnpenenuTs CTaHAAPTHYIO TEIJIOTY PACTBOPEHHUS BOJOPOAA B ME/IH.
Pemenue. M3BecTHO, 4TO mapuuaibHas MOJSpHAs TEIUIOTa PACTBOPEHUSI CBs3aHa C
W3MEHEHHEM XMMHUYECKOTO TOTEHI[MAaa COOTHOILIEHUEM

2(ow)_ o
oT\ T T2
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Orcrona cnenyer

AH =-T? — 0 ( j
oT\ T

B npumepe 49 6110 MOKa3aHO, YTO CTAHAAPTHOE U3MEHEHUE XUMHYECKOr0 MOTEHIIAAa
IIPU PACTBOPEHUH BOJAOPOJIA B )KUJIKOM METAJUIE

Ap”" =-2RTInk.
C y4eToM 3TOro MOJTyYUM I CTAHAAPTHOMN TEIUIOTHI PACTBOPEHHS BOIOPO/IA

AH_H**:ZRTZM.

oT
3aBrcuMOocCTh Ig K oT 7, iprBeICHHYTO B yCIIOBUHM 3371a4u, T(GEPEHIUPYEM 110 TEMIIEPaType
olnk _, 505010k _2’3032620 _ 595238
oT oT T2 T
[Tomyyaem
AH”™ =2.8,314T? —5988 _ 99568 L~

MOJTb
[ockonbKy koHueHTpanus Bogopoaa Vi = 1 Hem®/100 r oueHs Masa, TO MOYKHO CUH-
TaTh, YTO BBIYMCIICHHAs TIAaplMaIbHAs MOJISIpHAs TEIJIOTa PACTBOPEHUSI BOJIOPOa B 3TOM
pacTBOpe paBHA TEIIOTE PAaCTBOPEHUSI BOOPOAA B uncTor menu AH” = 99568 JIx/Mob.

7.2. 3apa4un AJ151 CAaMOCTOSITEJIbHOTO PellleHus!

115. PactBOopuMOCThE KHCTIOpOJa B cepedpe ompenensercs 3akoHoMm Cuseprca. [lpu
1398 K u nasnenuu 1 6ap B 20 r cepebpa pactsopsercs 37 cm® kuciopoza (06beM yka3aH
IpY HOPMAJIBHBIX YCIOBHSAX ). OnpeenTh KOHIICHTPAITUIO KUCIOPO/Ia, PACTBOPUBIIIETOCS
B cepedpe, HaxoasmemMcs B atMochepe Bo3ayxa mpu 1398 K u HopManbHOM JTaBICHUN.

Otser: 0,1205 mac.%.

116. B »BakynpoBaHHBIN COCY/] TTOMEIIEH TUTrelb, B KoTopoM Haxoautcs 100 r yrctoro
xenesa rpu 1850 K. O6neM cocyaa 3a uckiroueHrneM o0bemMa, 3aHUMaeMOT0 TUTIIEM C JKeJTe-
30M, paseH 1500 cv®. B 10T cBOGOHEIN 00BEM BITyCKAETCSl TAKOE KOIMYECTBO A30Ta, UTO
HavasibHOE NaBiieHne ero paBHo 0,987 arm. Onpenenuts paBHOBECHOE JaBJICHUE a30Ta, €CIU
K09 PUIMEHT pacTBOPUMOCTH ero B xkenese mpu 1850 K pasen 3,98-1072 mac.%/atm?

Otser: 0,855 aT™m.

117. B repMeTHYHOM peaKTope nedu co cBodoansM o6bemMom 3000 cm® mpu 1900 K
U3 PaBHBIX KOJUYECTB a30Ta M BOAOPOJA co3maHa atMocdepa ¢ maBineHuem 1,18 atwm.
OnpenenuTh cocTaB Ta30BOil ¢aswbl, paBHOBeCHoﬁ co 150 r xkene3a. KoaddummeHTs
PacTBOPUMOCTH a30Ta U Bogopoa pasHbl 4,07-1072 u 2,83-1073 mac.%/atmY2,

Ortser: 50,1 06.% Ho.

118. IIpu Temneparype 1348 K u gaBiaenuu kuciopona 0,53 6ap B 18 r xuakoro
cepebpa pacteopsercs 25,9 Hem® O,. Kakoe naBineHue KHMCIOpOJa HEOOXOAUMO CO-
31ath, 4YTOOBI npu 773 K ero koHIEHTpalus B TBEPIOM cepedpe Obla paBHa KOHIEH-
Tpauuyu B XKuakoM cepebpe npu 1348 K u py, =0,23 Gap. Ilpu Temmeparype 773 K

k(')2 =0,90 (1cm¥/100 r)-6ap 2
Orser: 1,11-10* Gap.
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119. 3akon CuBeptca cobmronaercsi Uil pacTBOPOB BOAOPOJAA B JKele3e MpHU BechbMa
BBICOKHX JIaBJIEHUSIX BOJIOpOJa B Ira30Boi (haze. OnpenenuTs JaBjaeHUEe BOJOPOAA, IPH KO-
TOPOM €ro KOHLIeHTpauus B o-Fe& npu 573 K Oyzaer Takoi ke, Kak B pacIUIaBJICHHOM KeJle-
se pu 1873 Ku py, =0,01 6ap. 3aBucnmocts k03 GHUIICHTOB paCTBOPUMOCTH BOZOPO-

na B o-Fe u pacruiaBneHHOM jkene3e OT TeMIepaTyphbl OIUCHIBAIOTCS YPABHEHUSMHU:

lgky,, = _14-}&_'_0’109 [mo 1180 K, Hem®/(100 F-6ap%)],

lgky, = —15Tﬂ 1,707 [Beume 1809 K, %/6ap’2].

Orser: 8,07-10° Gap.

8. PeanbHble pacTBOpPbI MPOM3BOSIbLHOW KOHLUEHTpauun.
TepmoguHammnyeckass akKTUBHOCTb KOMMOHEHTa

®opmynbl Payns (coBepuieHHbIe pacTBOphl) M ['eHpu (HMIeanbHbIE PACTBOPHI) HE
ONMCBHIBAIOT TEPMOJMHAMUYECKHE CBOWCTBA PEATBHBIX KOHIICHTPUPOBAHHBIX PAaCTBO-
poB. Ha puc. 6a 3kCriepuMeHTaNbHO ONPENEIECHHAs] YIPYTOCTh MTapOB OJHOTO U3 KOM-
MIOHEHTOB OMHAPHOTO PacTBOpPa B 3aBHCHUMOCTH OT €ro MOJISIPHOW JTOJIM MpEACTaBiIeHa
KpuBOM 3. PeanpHbIN pacTBOp, KaK BUAHO, XaPAKTEPU3YETCA OTPULIATEIIBHBIMU OTKJIO-
HEHUSAMH OT 3akoHa Payns (mpsimast nuHus 1), HO HOJOKUTENBHBIMU OT 3aKoHa ['eHpH
(npsimast TuHUA 2).

B TepmoaunaMuKke Uil ONMCAaHUs CBOMCTB PEAJIbHBIX PACTBOPOB U €r0 KOMIIOHEH-
TOB HCHOJB3yeTCs TpenyiokeHHbld . JIbtoncom dopmanbHbId TpUeM, CBS3aHHBIN C
BBECJCHUEM HEKOTOPOW BCIIOMOIaTEJIbHOM BEJIWYMHBI, Ha3bIBAEMOM TEPMOJMHAMUYE-
CKOM aKTMBHOCTBIO KOMIIOHEHTa pacTBopa. Hampumep, Han peanbHBIM PacTBOPOM C
KOHIICHTpAILUEH X, YIPYrocTh Mmapa BTOPOrO KOMIIOHEHTa ompesensercs toukod C u

paBHa p,. Takas BEJIMYMHA YIIPYrOCTH MOJYYaeTCs, €CIIU B (JOPMYJIbI 3aKOHOB Payist u
[eHpH MOJACTaBUThH HEKOTOPBIE (PMKTUBHBIE KOHICHTPALIUH a§ u a?
[ o~R H
P, = Poa, =kK,a; . (8.1)

OTH PUKTUBHBIE KOHLIEHTPAIIMU U HA3bIBAIOTCA AKTUBHOCTAMU. BUIHO, UTO aKTUBHOCTH
no Paynio u o I'eHpu sABIsIOTCS pa3sHbIMUA (DYHKIIMSIMU COCTaBa pacTBopa

a; =Tf(%), a5 =9(x%,).
Onpenenenue BUaa 3TUX PYHKIMN — BaXKHEHIIas U HEMPOCTas 3a/iaya TEOPUX PacTBOPOB.
[Ipu paBHOBECHHM pacTBOpa C €ro MapamMu XUMUYECKUUA MOTEHIHAT PACTBOPEHHOTO
BEILECTBA PABEH €r0 XMMUYECKOMY IMOTEHLIHUAY B ra30Boi (haze

uz — M(Zra3) — Moz(ra3) + R-I— In p2 )
[ToncranoBka B 3Ty hopmyiy BeipaxkeHu# (8.1) NpUBOAUT K ypaBHEHHSIM
W, = [u;(m) +RTIn pg} +RT Inaj,

(8.2)
W, :[ () L RT Ink2J+ RT Ina!.
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T = const P2

P P

0) B)

3
3
Ty Ty
mw oL m, -
|y il g

A1) xl%] —x, AL x - X,

Puc. 6. TepmoanHaMuyecKkue akTUBHOCTH U CTaHAAPTHBIE COCTOSIHUS KOMIIOHEHTA
OMHApHOTO pacTBOpa

BripakeHUs B KBaIpaTHBIX CKOOKaX JJII JAaHHOTO PACcTBOpPA 3aBUCAT TOJIBKO OT TEMIIE-
paTyphbl, SBISIFIOTCS BETMYMHAMU TIOCTOSSHHBIMU TIPH 33/IaHHOW TeMIIepaType M orpeje-
JSIOT XUMUYECKUH MMOTEHIIMA KOMIIOHEHTa B COCTOSIHUM C aKTUBHOCTBIO ap = 1 (cTaH-
napTHoe cocTosiHue). Takum oOpazom,

w, =5 +RT Inay,
cr.H H (83)
W, =u; " +RTIna,.
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Br16op cTaHmapTHOrO COCTOSIHHMSI MPOM3BOJIEH, M LEIeCO00pa3HOCTh TAaKOTO BBIOOpA
OTIPEMIETSAETCS XapaKTepPOM HMMEIOIIUXCS AKCIIEPUMEHTAIBHBIX JaHHBIX M YI0OCTBOM
UCTIOJIb30BaHUsI aKTUBHOCTH TIPU PEIICHUN KOHKPETHBIX 3a1ad. PaccMoTpuM Hamboee
4aCTO MCIIOIh3yEeMbIE Ha MMPAKTUKE CTAHIAPTHBIC COCTOSIHHSL.

N3 dbopmyisl (8.1) caenyer:

a; —p_f a; =1 mpu p;™* = p;; (8.4)
2

ay = EZ a =1 mpu pi" =k, . (8.5)
2

Takum 0Gpa3oM, IIpH OIpeAeNeHn: "aKTHBHOCTH 110 Paymo" a5 3a craHgapTHOE co-

CTOSIHHE BBIOMpAETCS peaibHO CYIIECTBYIONIMN YUCThIN KUIKUHN (TBEPIbI) KOMIOHEHT

(8.4). Ha puc. 6a napameTpsl 3TOro cOCTOSIHUSL P, omnpeaenstoTcs Toukoi |. Ilpu onpe-

JCIICHHUN "aKTUBHOCTH 11O FGHDI/I" a? 3a CTAaHAAPTHOC COCTOAHUC BBI6I/Ipa€TCSI THMIIOTC-

TUYECKUN (peasibHO HE CYIIECTBYIOUIMN) YHMCTHIA KOMIOHEHT (8.5). Ympyrocts mapa
TAKOTO THITOTCTHYSCKOTO YHMCTOr0 KOMITOHeHTa Kp xapakrtepusyercs toukoi Il (cm.
puc. 6a), TOJIOKEHUE KOTOPOU OMpPEEsAeTCs IKCTPANOIAIUECH KacaTelbHON K KPUBOU
peanbHOro JaBjieHus Ipu xz = 0 10 KOHLEHTpaluu Xz = 1.

B Metaiuryprudeckoil MpakTHUKE IPU ONKUCAHUM TEPMOJWHAMUYECKHX CBOMCTB Me-
TAJUTMYECKUX CIUIABOB C HEOOJIBIION KOHIIEHTpaIMel MPUMECHBIX 3JIEMEHTOB AKTHUB-
HOCTh OOBIYHO OIPEACISAIOT OTHOCHUTENIBHO CTaHAapTHOro cocTosiHus "1%-Helil (o
Macce) uaeanbHbiid pacTBop". [Tapamerpsl sToro coctostuus (tTouka |l Ha puc. 6) MmoryT
OBITh BBIUMUCIICHBI 110 hOpMYyJIe

cr.[1%)] _

R T (8.6)

rae X[1 w MOJISIpHAsi 10JIs1 pacTBOPEHHOTo BeniecTsa B 1%-HoM pactBope. CTporo ro-

BOpS, UJleasibHbIA 1%-HBIM pacTBOp Bcerja runorernyeckuil. OHAKO ISl HEKOTOPBIX
0, o w

PACTBOPOB, KaK 9TO BHAHO M3 puc. 60, pLrimt = pll"IPeat 'y crapnaprubii 1%-Hbiii pac-

TBOP MOYKHO CUUTATh PEAIbHO CYHIECTBYIOIIMM. AKTUBHOCTh KOMIIOHEHTa OTHOCUTEIb-
HO 1%-HOTO MEanbHOr0 pacTBOpPa OMPEAEISIETCS OTHOIEHUEM

1% P
" = . (8.7)
Pz
N3 cpaBuenus cootHomenui (8.4), (8.5) u (8.7) cnenyer:
£: k2 al; p2 ) . a? p2 v (88)
e T g AT k|

TO €CTh OTHOILIEHUE aKTMBHOCTEH KOMIIOHEHTA, ONPEAECICHHBIX OTHOCUTEIIBHO Pa3HbIX
CTaHJAPTHBIX COCTOSHUN, €CTh BEJIMYMHA MTOCTOSIHHAS.
JI719 KOMM4YeCTBEHHOW OLIEHKHA OTKJIOHEHUH CBOMCTB PEAJILHOTO pacTBOpa OT COBEP-

[IIEHHOT'O W UJICAJIbHOTO BBOJIUTCS MOHITHE KOdDdHUIIMeHTa aKTUBHOCTH
H [1%]
a 0 a
yp=—2, fl==2 (=22 (8.9)
X, Xy W,
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N3 ypaBHenuii (8.8) u (8.9) cnenyer

R
a, k
Y2 % %2, (8.10)
2 % P
or.[1%)] R
V2 2 P2 a .
2 _ 2. S 8.11
f 2[1/0] X, D a£1/0] (8.11)
fZH _WZ pgT.[l%] aZH 8 12
Ty Tk, el 12
Hanpumep, 1151 GuHapHOTO pacTBopa
W, M,-100 (8.13)

X, XM+ XM,
U SBIJISIETCS CI0KHOM (yHKIMEH cocTaBa. CiieqoBaTeIbHO, U OTHOIICHUS KO PuIueH-
ToB aktuBHOCTEW (8.11) m (8.12) BenmMuMHBI HE MOCTOSHHBIC, 3aBHUCSIINE OT COCTaBa
pactBopa. /[yt HEKOTOPBIX PacTBOpOB, Hampumep pacruiaBoB Fe — Mn, Co — Ni (atom-
HbIE€ Macchl xenie3a u Mapranna 55,847 u 54,938 r/Mojb, COOTBETCTBEHHO; KOoOalbTa 1

Hukens — 58,933 u 58,70 r/MoJib), MOXKHO 0€3 3aMETHOM OIMOKH CYHUTATh Vﬁ ~100, a
X;
CJIEIOBATEILHO, U OTHOIICHHE KOA((DHUIIMEHTOB aKTUBHOCTEH MOCTOSHHBIMU. [[1s1 mo-
CTATOYHO pa30aBJICHHBIX PACTBOPOB JIOOBIX OMHAPHBIX CUCTEM
X1M1 >> X2M2 (xl = 1),

Wi oMz

Xa M,
u cooTHouieHue kodpduimentoB aktuBHocten (8.11) u (8.12) sBisieTcss BEeIUUYUHOM
ITOCTOSIHHOM, HO BCE-TAKU HE PABHOM OTHOLIEHHUIO aKTUBHOCTEM.
B Meramtypruu mnpu omMcaHUM TEPMOJMHAMHYECKHUX CBOWCTB METALTUYECKUX
CIUTABOB C OTPAHMYEHHOW PACTBOPUMOCTBIO YACTO 3a CTAHAAPTHOE COCTOSIHUE PACTBO-
PEHHOTO BEIIECTBA UCTIOJIb3YETCS HACHIIIICHHBIM UM PacTBOpP.

8.1. Onpenenenue akTUBHOCTEl KOMIIOHEHTOB OMHAPHOI0 PacTBOpa
10 1aBJIEHUIO MAPOB HAJl PACTBOPOM
[Tomobnas mpoueaypa mMoApoOHO OMUCaHa BBHIIIE, W BBIYUCICHUS BBITIOTHSIIOTCS C
UCTIOJIb30BaHUEM ypaBHeHMi (8.4) — (8.13).

[Tpumep S1. DKCEpUMEHTAIBHO OMPEAECICHHBIEC aBJICHUS HACBIIIEHHOrO Mapa mMar-
Hus Haja paciuiaBamu Mg — Pb pasnoro cocrasa mpu 1000 K nmpuBenensl B Tadmuie 8.1.
Beruncnuth akTUBHOCTH M KO (PUITMEHTH aKTUBHOCTH MarHusl.

Tabnumna 8.1
Pe3ynbTarhl SKCIEPUMEHTOB U BHIYUCIICHHM
XMg 1,000 0,960 0,807 0,675 0,441 0,274
PMg-lO3, at™ 14,80 13,59 9,76 4,16 0,74 0,26
a,slg 1 0,918 0,659 0,281 0,050 0,018
YMg 1 0,957 0,817 0,416 0,113 0,064
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Pemenue. Mmeromnuecs: skcriepuMeHTaIbHBIC TAHHBIC TIO3BOJISTFOT CPa3y BBIUMCIUTH
JIMIIb aKTUBHOCTH U KOA((UIIMEHTHI aKTUBHOCTH MarHus 1o Payiio
R
aR — M — aMg
Mg — Po ' YMg - y
Mg XMg
npudeM Ry, =14,8-10"2aT™. Pe3ynbTaThl BBIYMCICHHII TIpeiCTaBIeHsl B Ta0m. 8.1.

R
BI/II[HO, qTo aMg < XMg, YMg <1 Bo BceM HCCIICAO0OBAHHOM HMHTCPBAJIC COCTABOB, CJICA0OBA-

TenbHO paciuiaBel Mg — Pb ipu 1000 K xapakTepu3yroTcst OTpHIIaTeIbHBIMHA OTKIIOHE-
HUSIMHU OT 3aKOHa Payis.

OTcyTCcTBHE SKCIEPUMEHTAIBHBIX JAHHBIX JJI1 pa30aBICHHBIX PACTBOPOB MAarHus B
CBHHIIE MCKJIIOYAET BO3MOKHOCTb HAJAECKHOTO ONPEIEICHNs] AKTUBHOCTH MAarHusi OTHO-
CUTEILHO CTAHAAPTHBIX COCTOSHUM «TMMOTETUYECKUM YUCTHIM MarHuii» u «1%-Hblid
ujcabHBIA pa30aBICHHBIN PACTBOPY.

[Ipumep 52. Yupyroctu napoB cepbl HaJ paCTBOPaMU CEPBI B KUAKOM XKEJIE3€ MpU
1976 K npencrasiensl B Tabiuie 8.2. PaccuuTaTh akTUBHOCTH M KO3 (DHUIIMEHTHI aK-
TUBHOCTH CEPBHI.

Tabnuua 8.2
OKCIEepUMEHTAIBHBIE JAHHBIEC U PE3YJIBTATHl BEIYMCICHUA aKTUBHOCTEN
1 K03 HUIIMEHTOB aKTUBHOCTH cephl, 1 = 1976 K

Wis;, mac.% | 0,021 | 0,030 | 0,062 | 0,101 | 0,151 | 0,297 | 0,503
P.ma | 187 | 280 | 467 | 666 | 906 | 1386 | 19,60
alg” 0,0195 | 0,0292 | 0,0486 | 0,0694 | 0,0944 | 0,1444 | 0,204
L 0,928 | 0972 | 0,785 | 0,687 | 0,625 | 0486 | 0,406
x5 10° | 3,658 | 5226 | 10,800 | 17,593 | 26,303 | 51,736 | 87,620
a4 -10° | 0337 | 0504 | 0841 | 1,199 | 1,631 | 2,495 | 3,528
fig 0,921 | 0,964 | 0,779 | 0,681 | 0,620 | 0482 | 0,403

Pemenue. PaccMOTpUM HECKOJIBKO BApUAHTOB PELICHUS 3a1aUU.

1. ITpy HU3KUX KOHILIEHTPAIUSAX MPUMECHOTO AJIIEMEHTA B Keye3e (KUCIopoHd, a3or,
cepa, dhocdop u ap.) yale BCero 3a CTaHAaPTHOE BHIOMPACTCS COCTOSTHUE PACTBOPEHHO-
ro BemecTsa B 1%-HOM HAEaIbHOM pacTBOpPE, TO €CTh B PAacCTBOPE, MOTUUHSAIOLIEMCS
3akony ['enpu. Kak BugHO U3 puC. 7, TOJIBKO OUY€Hb pa30aBIICHHBIN PACTBOP CEPHI B XK e-
nese (<0,03 mac.%) craHoBuTCS uueanbHbIM. ClieoBaTebHO, CTaHAAPTHBIN 1%-HbIi
pPacTBOp SIBISICTCS TUIMOTETUYECKUM (CM. Touky B Ha puc. 7). [lns onpeneneHus aasie-

]

1% .
HUS CePBI HAJl CTaHIAPTHBIM PacTBOPOM g *l He0OXOIMMO K KPHBOH 3aBUCUMOCTH R,

ot W[s) npoBecTu kacarenbHyto B Touke Ws) = 0% u onpenenuts ee yrinoBoi ko3pdu-
IUEHT (M0 KOOpJIMHATaM, HAllpUMEp, TOUKU A)

o] 19,2
psz = ﬁ =96wMI]a.
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P, mlla © A(0,2; 19,2)
/o B
1,0
0 T T T T T
0,1 0,2 0,3 0,4 0,5 W[S], mac.%

Puc. 7. Onpenenenue akTUBHOCTU CEPBI B )KUJKOM KEJI€3€ OTHOCUTEIILHO
CTaHJIapTHOIO cocTOosiHUSA 1%-HbIH HeanbHbIN pacTBOp (Touka B)

AXTUBHOCTH CCPbI, BEIYUCIICHHBIC 110 ¢)opMyJIe

[19] _ Ps,
s] pgz%]

MIPE/ICTaBIICHBI B TabIMIle BMECTE ¢ KO PHuIimeHTaMu akTUBHOCTH
[1%]
£ - s
Sw,
[s]

PacTBOp cephl B xkelie3e XapaKTepHU3yeTcsl 3HAUUTEIbHBIMU OTPUIATENbHBIMUA OTKJIOHE-
HUSIMHU OT 3aKOHa [ 'eHpu.

2. Paccuntaem akTUBHOCTB CEPbl OTHOCUTENBHO TUIIOTETHUYECKON YUCTOM cephl. Jlis
3TOTO MEPECYNTAEM KOHLUEHTPALIMIO CEPBI B MOJISIPHBIE 10U

Wis)
. Mg WigMe 55847 W
7100 Wg W~ 100M  100-32,06
MFe MS
Pe3ynbraTsl pacueroB cBeieHBI B TaOML. 8.2. 3aBUCHMOCTD Py OT X[s], PEICTaBICHHAs

Ha puC. 8, HE TMHEHHAs U XapaKTEPHU3yeTCsl OTPUIATSIIPHBIMUA OTKJIOHCHHUSAMH OT 3aKOHA
['enpu (myHkTUpHAs JUHUSA). J{J19 BEIYMCICHUS aKTUBHOCTU IO ypaBHEHUIO (8.5) HE0O-
XOJMMO 3HATb KOHCTAaHTY I'eHpH Kg , KOTOPYIO OIpPEAENM 10 KOOpArHaTe To4KU C
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P, , Mlla / c(36:10%; 20)

0 T T T T
0 20 40 60 80 xg 10"

Puc. 8. K onpenesneHnto akTHBHOCTH CEPBI B KHUIKOM KEJIe3¢
OTHOCUTENIbHO TUTIOTETUYECKON YUCTON CEpPhI

K - 20

G = —
2 36-107
TakuMm 00pazoM, aKTUBHOCTh U KOA((UIIMEHT aKTUBHOCTH CEPHI PACCUUTBIBAOTCS TIO
dbopmynam

=5556 wmlla.

Ps, a[s]
A =" fig =

ks, Xs]
Pe3ynbpTaThl npeacTaBieHsl B Ta0. 8.2.

8.2. OnpenesieHue aKTUBHOCTH PACTBOPUTEJIS 110 OHUKECHUIO
TeMIIepaTypbl KPUCTAJIM3ALUH PAacTBOPA
Eciu B OMHapHOl cUCTEME IPUMECHOE BELLECTBO PACTBOPSIETCS B KUAKOM PACTBO-
puTeNe, HO COBEPILICHHO HE PAacTBOPAETCS B TBEPAOM, TO MPU OXJIAKIACHUU KUIAKUN
pacTBOp HAYHET KPUCTAJUIU30BAThCS IpU TeMIiepaType 6oJjiee HU3KOM, UeM TeMIiepary-
pa KpUCTAJIM3ALMKA YUCTOrO pacTBopurens. IIpu 3ToM peanusyeTcss paBHOBECUE TBEP-
JBIX YUCTBIX KPUCTAJUIOB PACTBOPUTENS C )KUAKUM PACTBOPOM CTPOIrO OIPENEIEHHOIO
COCTaBa. Y CJIOBUEM PaBHOBECHUS SABIISIETCS] PABEHCTBO
(t8) _  (xp.)
I
w™ =™ L RT Inafk, (8.14)
rJe | — XMMHYECKHe MOTEHINAIbl YHCTOTO PACTBOPHUTENS, &) — AKTHBHOCTh PACTBO-
pUTEIIA B PABHOBECHOM >KHJIKOM PacTBOPE C MOJISIPHOM J0JIEH X1 IIPU TEMIIEpaType Ha-
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yasia ero Kpuctammsanuu. Pazgenum o0e yactu ypaBHenus (8.14) Ha Temnepartypy u

npoauddepeHpyem
d (™) _d(w™], gdina’
dr| T dr| T dT

H™  H,™ _dnaR
————=——">3"*R
T T dT

rac Hf — MOJIBHBIC DHTAJIBIIMU 9YUCTOI'O PACTBOPUTCIIA IIPpU TCMIICPATYPC KpUCTAIIN3a-

MU pactBopa 1. YUuThiBas, 4To Hf()K) — Hf(TB) =A,H; — MonspHas Teniora mniasie-

HHA PAaCTBOPUTCIIA, I1I0JIYIaCM

dinaf® = A;Tl_lzl dT .

[Tpu MHTETPUPOBAHKUH 3TOTO YPABHCHUS
Ina o Tip
A H
I dina} =—mL I
R
0 T

npeHedperaem 3aBUCUMOCTbIO A H, OT TemmnepaTypbl U CUMTaeM
AnH; (T )= AnH; (T5,).

dT
17

Torna
InaleA’“—l_Il io—i , (8.15)
R TKp TKp

rae T, — TemiepaTypa KpHCTAaJUIM3ALUN YHCTOrO pacTBoputerst, Ty, — Temieparypa

R
HadaJjia KpUCTAJUIM3allu paCcTBOpPa, aAKTUBHOCTL PACTBOPUTEIIA B KOTOPOM al .

[Ipumep 53. B tabnuie 8.3 npuBeaeHbl TeMIIepaTypbl Hauajga KPUCTALTU3AIMH CO-
neBbix pacmiaBoB PhCl; — KCI. Beraucauts akTHBHOCTH U KO3()(DHUIIMEHTHI aKTHBHOCTH

PbCl,. Ternora mnasnenus at1oit comn A H* (PbCly) = 24,29 xJ{)x/Moib.

Tabmnumna 8.3
DKCNEPUMEHTAIbHBIC JAHHBIE U PE3YJIbTATHI PACYETOB
Xebcl, 1,000 0,900 0,853 0,808 0,784
T, K 769 733 713 693 683
aRk 1 0,830 0,742 0,659 0,620
PbCl,
Yenol, 1 0,922 0,870 0,816 0,791

Pemienue. Jlns npumepa BbruuciuM o Gopmyne (8.15) akrunocts PHCl, B pac-
TBOPE C KOHLECHTPALHCH Xppcy, = 0,9:

Ina

PbCl, — 3314

24290( 733769
733-769
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Torna ko3hHUIMEHT aKTUBHOCTH

a 0,83
Yool = — b=~ =0,922.

poct, 09
PesynbTaThl pacueToB cBeaeHbl B Ta0. 8.3. Coneoit pacmuiaB PhCl, — KCI xapakTepu-
3yeTCsl OTPHUIIATEIHFHBIMU OTKJIIOHCHHUSIMH OT 3aKOHa Payst.

8.3. OnpenesieHue aKTUBHOCTH KOMIIOHEHTAa PacTBopa
110 JAHHBIM 0 XHMH4Y€CKOM PaBHOBECHH

Eciii KOMIOHEHT KOHJIEHCUPOBAHHOTO PACTBOpa y4acTBYET B KaKOW-TMO0 XUMHUYE-
CKOM peakuuu, TO €ro aKTUBHOCTb MOYKET OBITh BBIUMCJIEHA IO AKCHEPUMEHTATIbHBIM
JAHHBIM O XMMUYECKOM PaBHOBECHH 3TOM PEAKIUU.

Hanpumep, akTUBHOCTH yIiiepoJa, pacCTBOPEHHOTO B JKeJie3€, MOKET ObITh HaleHa
10 pe3yJbTaTaM 3KCIEPUMEHTAIBHOTO U3YUYEHUsI PAaBHOBECUS PEAKIIMH 00E3yTIIEPOKHU-
BaHMUS

[C]ee + CO, = 2CO.

JlelicTBUTENbHO, KOHCTAHTA PABHOBECHS 3TOM PEAKIINU

2 2
k = _Pco A= Pco ’
Pco, 3 Pco,K
09TOMY JUISl pacdeTa djc] CIeAyeT NpH W3BECTHOM K HalTH coctaB ra3oBoil (asbl,
HAXOJSIICHCS B PABHOBECHH C MCCIIEIYEMbIM PACTBOPOM.

Hpyroi npumep. AKTUBHOCTb CEPBI B JKHJIKOM JKEJIE3€ ONPEAEIACTCS M0 TAHHBIM O
PABHOBECUU PEAKIINHU

[S] + H, = H,S, a{s] = pHZS .
Py, K
[Mpumep 54. BzaumonetictBue comneBoro pacruasa MgCl, — KCI ¢ kuciaopogom
OIACBIBACTCS pEAKIIUEH
(MgCIZ)mp + 1/202 = MQOTB. + CIZ (*)
Pe3ynbTarhl SKCIIEPUMEHTAILHOTO MCCIIE0OBAHNS PABHOBECHUS ATOW PEaKIIUU MPH TeMIIe-
patype 1200 K npencrasiensl B Tabsuiie 8.4. Paccuntarh akTUBHOCTH U KOI(PPUIIUESHTHI
aktuBHOCTH MQCl,. B TBepaom okcuae MgO commm MgCl, u KCI He pacTBopsitoTcst.

Tabnuia 8.4
OHBITHBIG JAaHHBIC U PC3YJIbTATHI paCuUCTOB
Xol 0 0,250 0,333 0,490 0,667
p Y
s, (arv) 6,28 3,33 1,60 0,74 0,08

s,
aygc, 1 0,530 0,255 0,118 0,0127
Ymgcl, 1 0,707 0,382 0,231 0,038
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Pemenue. Koncranra paBHoBecust peakuuu (*)

K = Pai, |

2
Po, avgel,
TaK KaK amgo = 1. VIMEIOIMECs ONBITHBIE TaHHBIE TI03BOJIAIOT PACCYUTATH a,slgc,Z, onpe-

JICJICHHYIO0 OTHOCHTEIBPHO CTaHJAPTHOTO COCTOSHUS "duCThIN )uakui ximopux MgCl,".
JlelicTBUTEIBHO, KOHCTAHTA PABHOBECHS HE 3aBUCUT OT COCTAaBa PacTBOpPa, MOITOMY
Pci 6,28 v
K=| ——2— :’T:6,28 (at™m) ",

| (0] MgClI X -0
2 gtl; KCI
aMgC|2 >1

AxtuBHOCTH U K03 durmentsr aktuBHOCTH MQCl, B MiccneoBaHHBIX COJIEBBIX pacIlia-
Bax OMpEJeNuM 1o hopmyiam

Pci, Pci Avgel
avgel, =1 =0,199—%, Yymgel, = ~.
gCly po%z p(})éz gCly 1— Xy

Pe3ynpTaThl pacyeToB cBeACHBI B Ta0. 8.4.

[Ipumep 55. PaBHOBECHE peakuu
[Clre + CO, =2CO
U3Yy4aJIoch dKcnepuMenTanbHo npu 1273 K u oluieM AaBiIeHUN paBHOBECHOW ra3oBOM
cmecu CO — CO; 1 arm. Ilo onbITHRIM TaHHBIM (CM. TaONUIly 8.5) BEIYMCIUTD AKTUBHO-
CTH ¥ KO3 UIIMEHTHI AKTUBHOCTH pacTBOPEHHOTO B y-Fe yriepona.
Tabnuna 8.5
DKCnepuMEeHTATbHBIC JaHHBIC U PE3YJIbTAThl PaCUETOB

xicr10¢ | 0,039 | 0,212 | 0,830 | 1,180 | 2,570 | 3,740 | 5,170 | 6,643*

pco,arm | 0,470 | 0,756 | 0,911 | 0,935 | 0,973 | 0,983 | 0,989 | 0,994

ac 0,00253 | 0,0142 | 0,0566 | 0,0817 | 0,213 | 0,345 | 0,540 1

e 6,49 6,71 | 6,82 6,92 8,285 9,23 10,44 | 15,05

* — MOJISIpHAs JI0JIS YTJIepO/ia B HACHIIIICHHOM PacTBOPE.
Pemenue. [lo xapakrepy MMEOMIMXCA 3KCIEPUMEHTAIBHBIX JAHHBIX B KAa4€CTBE

CTaHJAPTHOIO CJIEAYET B3ATh COCTOSHUE YIIEPOJa B HACBHIIEHHOM PacTBODE a[*C] =1.
Torpaa KOHCTaHTa PABHOBECHS PEAKIIUH
2 2 Y 2
1 0,994
k = —Pco :[ Peo J = =164,67 (atm).
Pco,dc; | Pco, ) @ 0,006-1
3ameuanue. HachleHHBIH PACTBOP YIJIEPO/IA B JKEIE€3€ HAXOAUTCSA B PABHOBECHHU C YH-

CTBIM TBEPIBIM TpauTOM, CIEAOBATEIHHO a[*c] =a. =1. [loaTtomy KOH-

CTaHTa PABHOBECHUS PEAKIUU

[C]" + CO,=2CO
paBHa KOHCTAaHTE PABHOBECHUSI PEaKLMU B3aMMOJEHCTBUSI YUCTOrO rpadura
C YIJIEKUCIBIM Ia30M

C+CO, =2CO,
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JUIs1 KOTOPOM T10 CITPABOYHBIM JAHHBIM
AG; =172140-177,7T (J1x).
CoryacHO 3TUM JJaHHBIM KOHCTaHTa paBHoBecus npu 1273 K
AGH 172140-177,71273
k=e RT =g 831412 _165 5(arm).
TaxuMm 00pa3oM, akTUBHOCTH U KO3()(PULIMEHTHl aKTUBHOCTH yTJIEpoAa B TBEPIOM pac-
TBOPE MOKHO BBIYUCIIUTH MO (popmyram

Pco A
= y = —
H 7K 1= pog)’ X

Hamnpumep, 17151 HACBIIIEHHOTO pacTBoOpa

. « 1
=1, =———— —=15,05;
%e1 = 71e1 = 6,643-10°2
a U1 pacTBOpa ¢ KOHUEHTpALMEN yriiepoaa xcj = 2,57-10°2
0,973 0,213

=8,285.

_ _0,213, v =20
41~ 0.027-164.67 eI~ 5 57.10°2
Pe3ynbTaThl PacyeToB IPEACTABIEHI B Ta0. 8.5.

[Tpumep 56. Kunkoe xene30, HAXOIAIMIEECS B PABHOBECUU C YUCTHIM XKUIKUM OK-
cugoM FeO, HachIEHO KUCIOPOI0M, a pACTBOPUMOCTh KHCIOpoaa (Mac.%) ompeensi-
€TCsl ypaBHCHUEM

6320

0[0],. =~ =2 42,734, [0], =W,

Breraucnuts 11 temneparypsl 1853 K aKTUBHOCTH U Kod(dumeHT aktuBHocTH FeO B
nuiake, cogepxarieM (Mac.%) CaO — 39,18; MgO — 9,14; SiO, — 39,76; FeO — 10,25 u
Fe,O3; — 1,67. XKene3o, HaxosIIeecss B paBHOBECHU C ATUM IIJIAKOM, COACPKUT KUCIIO-
poxna 0,048 mac.%. Bimsauem Ca, Mg u Si Ha ak THBHOCTh KHCIIOPOJIa PEHEOPEYb.

Pemienue. PaBHOBecHE HACBHIIIEHHOTO KUCIOPOAOM KeJle3a CO IITAKOM MOKHO OIHU-
caThb peakuuen

[Olsiac + Fe = (FEO) s,

KOHCTaHTa PaBHOBECHSI KOTOPOI
A(re0)
a[}gTaFe
YucrieHHOe 3HaYeHUuEe KOHCTAaHThl PAaBHOBECHUS MPHU MOCTOSHHON TeMmeparype U 3a/iaH-
HBIX CTAHJAPTHBIX COCTOSHUSAX HE 3aBUCUT OT COCTABOB METaJJIa M IIIJIaKa.

OnpenenuM akTUBHOCTH K€Jie3a OTHOCUTENIBHO CTAHAAPTHOIO COCTOSIHUS 'duCTOE
XKUIKOE xKele30"

k=

aEe = YreXre ® Xpe 1,
TaK Kak JiIsl BECbMa pa30aBIEHHOTO pacTBOpa KUCIOpOaa B xkemne3e Yre = 1.
AKTHUBHOCTh KHCJIOPOJa OMNPEACIUM OTHOCHUTEIBHO CTAHAAPTHOTO COCTOSIHUS
"1%-Hb1i1 MaeaNbHBIN pacTBOp"
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1] _ ¢}y,
o] = flo) Wig) ~Wg,

TaK Kak JijIsl pa30aBIC€HHOIO pacTBOpA KUCIOPO/Ia B Keje3e f[g(]%’] ~1lu a[[gf] zW[o] .

Takum 00pa3om, KOHCTaHTa PAaBHOBECHS
K= AFeo)
W,
0]
3a cranmaptHoe coctosiHue FeO BwIOepem "duCThIN XUAKUN okcup xkenesa'. Uuc-
JICHHOE 3HAaYCHHWE KOHCTAHTHI paBHOBECHs K ompeaenuM IO mapameTrpamM paBHOBECHS
JKeJie3a ¢ YUCThIM Kujakum FeO

11
W 0,211

4,74.

3nech W[*O] — KOHIIEHTpAIH KACIOpOaa B Jkeme3e moa yucteiM FeO:

lgWig, = 5929 1 2734=-9329 5 734= 0,677
T 1853

Wig =107 = 0,211 mac.%.

Taxum 006pazom, akTUBHOCTH FEO B muTake 3aaHHOTO COCTaBa
R _ _ —
a(FeO) — kW[O] — 4, 74 ° O, 048 — O, 228 .
I[JI}I BBIYHCIICHUA KOS(l)(bHHI/IGHTa AKTHUBHOCTH

_ a(FeO)
V(Feo) = g

pacCcyuTacM MOJEIPHYIO OO0
W( FeO)

Xpeo =

IvlFeO
%,
i I\/Ii
10,25
71,5

Xre0 = 3918 914 39,76 1025 167
56 40,3 6009 7185 1597

[Tomywyaem mins kodpduimenTa akTUBHOCTH

_0.228 _, o
y(FeO) - — & )
0,082
9TO O3HA4YacT, 4TO IIOBCACHUC FeO B IIIAKC XApaKTCPHU3YCTCA IMOJOXKUTCIbHBIMH OT-

KJIOHCHUSIMU OT 3aKOoHa Payis.

=0,082.
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8.4. BoiunciieHue aKTUBHOCTH KOMIIOHEHTA OMHAPHOTO PacTBOpa
M0 U3BECTHOI AKTUBHOCTH JAPYTroro KOMIOHEHTA
XUMUYECKHE TMOTSHIHAIB KOMIIOHEHTOB OMHAPHOTO PacTBOpa CBSI3aHBI MEXKIY CO-
0oit ypaBueHueM [ uo66ca-J[rorema
x1dpg + xodpp =0, (8.16)
KOTOPOE TMO3BOJISET BBIUYUCIUTDh AKTUBHOCTH (KO3 (UIIMEHT aKTUBHOCTH) KOMIIOHEHTA
pacTBopa, €ciu M3BECTHA aKTUBHOCTH (KOA((UIIMEHT aKTUBHOCTH) APYyroro. Paccmot-
pEeHHbIE B JajbHEHIIEM MpHUMEphl CBS3aHBl C HCMOJIb30BaHHEM ypaBHeHus [u6Oca-
Jlrorema Jij1st caMmoro MPOCTOTO Cciydyasi HEOTPaHMUEHHOW PacCTBOPUMOCTH KOMIIOHEHTOB,
KOTJla B KQ4eCTBE CTAHJAPTHOTO COCTOSHHS MOKHO BHIOpaTh YMCTHIC KOMITOHEHTHI. B
ATOM CiIydae Il 000MX KOMIIOHEHTOB XMMHYECKHE TMOTECHIIMAIBI Ompeaestores (op-
MYJI01
w =p +RTIna’.
Nunexkc R panee Oyner onmymeH. C ydyeToMm 3TOro COOTHOLIEHUs ypaBHeHHe ['mOOca-
Jlrorema mpuMeT BUJ
x1dIna; + x»dlna, = 0. (817)
B Takom Bune ypaBHenue ['n66ca-J[rorema Hey100HO 1Jis pacyeToB, TaK Kak HE MO3BO-
JISICT MCIIOJIB30BaTh HH(MOPMAIIMIO O YHCTOM pacTBoputeie: mpu x,— 0 Ina;— —oo. Eciin
e B ypaBHeHUe (8.17) moJCTaBUTh @i = Yi Xi U TIPH MPeoOpa30BaHUIX y4eCTb, UTO JJIs
OuHapHOTO pacTBopa x1 +x2 =1 1 x1dInx; + x2dInx; = 0, momy4yrm ypaBHeHUE
x1dIny; + xodiny, =0, (8.18)
KOTOPOE TMO3BOJIIET paccuuTaTh KOA(O(PUIIMEHTH aKTUBHOCTH OJTHOTO KOMITIOHEHTA MPH
M3BECTHBIX KOAPPUITMEHTaX aKTUBHOCTH JPYTOro KOMIIOHEHTA.

I[Hﬂ BBIYHNCJIICHUA KOSCI)CI)I/IL[I/I@HTa AKTUBHOCTH PAaCTBOPUTCIIAA KMCEM
Iny; Iny,

X
[ diny=Iny,=— [ Z2diny,, (8.19)
o © Xl
Iny;=0 Inys
a 11t k03 PuImeHTa akTUBHOCTH PACTBOPEHHOTO BEIIECTBA
In'Y2 |ny1 X
jdlny2:|ny2—|ny;°=— j Zdlny,. (8.20)
Inyy Iny;=0 "2

Kak BunHO, 171 pacyeToB HEOOX0AUMO 3HATh KOA((OUIIMEHT aKTUBHOCTH PACTBOPEHHO-
ro BEIeCTBa B OECKOHEYHO pa30aBICHHOM PacTBOPE
=% _| P _kXo Ky
2 - - o - o - o !
X2 Jxg0 \P2X2 )y o P2Xp P2
31ech Ky — mocrosiHHas 3akoHa ['eHpu Juis pa30aBIEHHBIX HCATbHBIX PACTBOPOB, CM.
puc. 6.
Ecnu u3BecTHa aHanmuTHYeCcKas 3aBUCUMOCTh KOd(PUIeHTa akTHBHOCTH OJTHOTO U3

KOMIIOHCHTOB OT €10 KOHI_[CHTpaI_[I/II/I, JJIA pacquOB I/ICHOJ'II)SYIOTC}I (I)OpMYJ'H:I:
X2

X% dlIny,
In Y1 __»([x_ld—xzdxz’ (821)
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Iy, =Inys _—j al del. (8.22)
dx,
[Mpumep 57. Jnst pacrmaBa Pb — Bi 3aBucumocTs k03 unmeHTa akTHBHOCTH CBHH-
11a OT €r0 MOJISIPHOM JI0JIA OMPEEIIAETCs ypaBHEHUEM
|gypb = —0,32(1 —)Cpb)z, 0<xpp<1.
Haittn 3aBUCUMOCTB VBi OT Xgi.

Pemenue. Mickomast 3aBUCUMOCTB ITPOIIE BCETO OHpCI[eJIHCTCSI ypaBaeHusiMH (8.19) u (8.21)
In Ypb
g == [ X2 4 Inypy _—j L LULC

i dx
Inyg, Xgi Xgi Pb

Hcnonb3ys 3aBUCUMOCTD
Inyep = —2,303-0,32(1 — xpp)?,
OIpeENsiEM IPOU3BOIHYIO

dInven _ 5 303.0,32-2(1- %)

Xpb
HOI[CT&BJ’IHSI €C 3HAUCHHUC B IIOAUWHTCIPAJIBHOC BBIPAKCHHUC, ITIOJTYyYacM CIICAYIOIIYIO 3a-
BUCUMOCTbH Ygj OT XBi:
Xpp

Inysg; X
=gy =— [ —22—-0,64(1— Xop )dXpp =
2303 97si ! 1= %o (1~ Xp ) A%
Xph 2 X
=~ [ 0,64xp,0x5, =—0,64 ;b =-0,32(1-xg )"
0 0

[Ipumep 58. 3aBucumMocTb KO3 (HULIMEHTa aKTUBHOCTH QJIFOMUHUSL OT COCTaBa pac-
iaBa Fe — Al mpu 1873 K onuceiBaeTcsi ypaBHEHHUEM
IgYAI =-151+2,60xa, 0<xa<0,25.
OnpenenuTs 3aBUCUMOCTh KO3 (ULIMEHTa AKTUBHOCTH eJe3a OT KOHLIEHTPALlUU €ro B
pacIuiaBe.
Pewenue. Ilocne mpeoOpa3oBaHuil, aHATOTUYHBIX MPOJECIAHHBIM B MNPEIbIAYIIEM

npumepe, ypaBHeHue (8.21) A xene30anoMUHIEBOr0 paciiaBa IpUMeET BU
Xa|

19Ye =—2, 6_[ 4dXAI

BrlumnciieHre WHTErpaja yrpoInaeTcs, eCIu MOAUHTEIPaIbHY0 (QYHKIIUIO MPEACTaBUTh
CIICAYIOIIUM 00pa3om
X 1

= -1.
1-Xy  1—Xp

Toraa nonyunm
Xal

gy, = 26I L +26jdxA,_26 2,3031g (1~ X ) +2,6Xy;

— Xal

Ig'YFe - 5,99|gXFe + 2,6(1 - XFe), 0,75 S XFe S 1
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[Tpumep 59. 3aBUCUMOCTh aKTUBHOCTH MOHOOKCH/IA K€Jie3a B OKCHJIHOM PacCIlIaBe
FeO — Fe,03 oT MOHHOI JJ0JIH ABYXBaJIEHTHOTO *kele3a Fe?* onpenenserca ypaBHeHnEM

2540
lgag,, = —?(1— X - )2, 0< X, <1.

OnpenenuTs 3aBUCUMOCTE akTUBHOCTH Fe,03 oT nonnoit gonu Fe®*.
Pemenue. Eciu craHgapTHBIMU SBJISIFOTCSL COCTOSIHUSI UUCTBIX XKUAKUX okcuaoB FeO
u Fe;03, To o ypaBHenuto ['u66ca-/lrorema

X2+
Ig aFe203 == I
0 Xre,0, dXFe2+
BBIpa3I/IM MOJIAPHBIC OOJM OKCHAOB YCPC3 MOHHBIC JOJIHU KaTHOHOB JKCJIC3a. Ilo orpcac-
JICHUIO MOHHOU I[OJ'IGI\/’I Ha3bIBAaeTCsI OTHOIIIEHHE YHCJIa MOJIEM HMOHA K 06H16My quCi1y
MOJIEH HOHOB TOTO K€ 3HaKa, TO €CTb

Xeeo 41980 dx
Fe?* -

= Nper Neeo _ Xeeo
Fe2™ N N '
Neeze TNegse Meeo +2Mke,0, Xreo T+ 2Xe 0,
« = Nese 2o, 2Xge0,
FeS+ -

n|:92+ + n,:e3+ nFeO + 2nFe203 XFeO + 2XFe203

ITocnennne npeoOpa3oBaHUs B 3TUX COOTHOLICHHUSX CBA3aHbI C ACICHUEM YUCIUTEIS U
3HAMCHATEISl HA CYMMY Ngo + Mg, . Ecmm  ydecTs, 9TO  Xgo + Xge0, =1 ¥

Xor + XC g =1, nonyuum

X, 20 = X0 _ _%re0 Xeoo = X :
1+ Xfe,04 2 — Xee0 1+ X 20
XFe3+ — ]-‘Z)(L%’ XFe203 — XF63+ — XFe3+ .
+ Xe,04 2— X_ o+ 1+ X_ .2t
Takum 00pa3zom,
X 2+ 2%

Fo2t .dlgaFeOdX _
X d x Fe?"
Fe3+ Fe2+

Ig aFe203 ==
0

2X_ 2. 2540
1- ;;2+ -|:_ T 2(1_ XFe2+)‘(_l):|d XFe2+ -

X
Fe2+

0

XF 2+
t 5080 5080 5080 2
=- I ? : 2XFez+d Xeg2e = —?' Xeg2e = —?(l— XFe3+) :
0
[Tpumep 60. OnpenesieHHBIE ONBITHBIM MTYTEM JABJICHUSI HACBIIIEHHBIX MTAPOB IIUHKA
HaJ OMHapHBIMU paciiaBaMu SN — Zn npu temneparype 973 K npuBenensl B Tabnu-

e 8.6. PaccunTaTh akTUBHOCTH IIMHKA U OJIOBA.
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Pemienune. PacyeThl BBIMOTHUM MJISI CTAHAAPTHBIX COCTOSIHUM '"UMCTBIN >KUAKUM
koMmnoHeHT". [IpuBeneHHpIe B Ta01. 8.6 BEMUYMHBI aKTUBHOCTEH U KOA(DPHUIIMEHTOB aK-
TUBHOCTH ITUHKA BBIYUCIISUIUCH [0 YPABHEHUSIM

a‘R _ pZn _ pZn _ aZn
= = v Yzn = -
Py, 7,984 Xz

Jlist BerauciaeHus: K03 GUIMEHTOB aKTHBHOCTH 0JIOBA BOCIIOJIB3YEMCSl YPaBHECHHEM

I'u606ca-/Irorema

Tabnuna 8.6
Pe3ynbTaThl OMBITOB M paCYETOB AKTUBHOCTEH KOMIIOHEHTOB
OMHApHBIX pacIyiaBoB SN — Zn

Xzn 0 0,05 0,10 0,15 0,20 0,30 | 0,40 | 0,50 1

pzn, KIIa| O 0,551 1,086 1,605 2,124 | 3,114 | 3,992 | 4,744 | 7,984

as 0 0,069 0,136 0,201 0,266 |0,390|0,500 0,594 | 1

vzo 1,397 1,38 1,36 1,34 1,33 1,30 | 1,25 |1,188| 1

Xzolxsn | O 0,053 0,111 0,176 0,250 |0,429|0,667 | 1,000 | <o

Inyz, 10,3297| 0,322 0,307 0,293 0,285 |0,262 {0,223 |0,174| O

Inysn 0 [1,855-10°1,249-1033,258-1034,962-10°%0,0128/0,0342|0,0750| —

Ysn 1 ~1 1,001 1,003 1,005 |1,013|1,035|1,078| —

ag, 1 0,950 0,901 0,853 0,804 |0,709|0,6210,539| O

0 00 o
* — BeJIMYUHBI 'YZn uln YZn ONPCACIICHBI SKCTPAIIOJIALUCH.

Inyzy X
InYSn == J. AdlnYZn :

Iny%, ~oN
B oTCyTCTBUM aHAJIUTUYECKUX 3aBUCUMOCTEHN (cM. mpumepsl 57 — 59) BocmoiabzyeMcs
rpaduIeCKUM BBIYMCICHHEM MHTErpajia Mo IIomaan GUrypsl Mo KpUBOH 3aBHCUMOCTH
XznlXsn OT INyz,. BenuuuHy HIXKHErO mpesesia MHTEIPUPOBAHUS OIPEeIsieM JIHOO 3KC-
TpanoJsinuei rpadguka 3aBUCUMOCTH Yzn = f(xzn) 10 3Ha4YeHUs xz, = 0 (cM. puc. 9), Moo
rpaduka 3aBUCUMOCTH Xzn/Xsy OT Inyz, 10 3HaueHUs xzn/xsn = 0 (cMm. puc. 10). C yuetom

HaiiIeHHOM BenuuuHbl ¥, = 1,39 (Iny7,= 0,329) pacueTHoe ypaBHEHHE TPUMET BHT
Inyz,
InYSn == J. X_anInYZn .
0,329 “'Sn
['paduk, nmrocTpupyronmii Tpoleaypy BbIUMCICHUM, TipeAcTaBieH Ha puc. 10. Bos-
MOKHBI J[Ba BapuaHTa pacuera. B omHOM pacuer MpoBOJIUTCA ISl JIFOOBIX 3aJaHHBIX
KOHLIEHTPALIMKA PAcTBOpA MO TOUKAM KPUBOW. ECIM k€ dKCIIEPUMEHTAIBHBIE TOUKHA HE-
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3HAUYUTENHHO OTKJIOHSIOTCS OT KPHUBOM, BOBMOXKEH pacyeT Mo 3TUM TOYKAM, TO €CTh C
UCIIOJIb30BAaHUEM JaHHbIX TaOiuibl. [lokaxkem 3TO Ha mpuMepax pacyeTa il MePBBIX
Tpex pacTBOpoB (cM. Touku 1, 2 u 3 Ha puc. 10). Umeem

0,322
Iny§® = | X giny,, :—w(o,szz—o,szg):1,855-10—5;
0,329 XS” 2
0,307 X 0,307 X
Y™ =— [ ZZdiny,, =1855-10° - [ “Zdiny,, =
0,329 “*Sn 0,322 XS”

~1,855-10"° —0,5(0,111+0,053)(0,307 - 0,322) =1,249-10°%;

0,293 X 0,293 X
Iny§™ = [ Z2diny,, =1,249-10° - [ “Zdlny,, =
Xsn Xsn
0,329 0,307
~1,249.103 - 2170 ; 0111 6 293 0,307)=3,258-10°

st koa(pPULIMEHTOB aKTUBHOCTU U aKTUBHOCTEU UMEEM
{859 154259 1,001 2% ~1,003;
al’%®) = x. v, =0,95-1=0,95; a°*” =0,901; al>* =0,853.

Pesynbrathl pacueToB cBeneHbI B Tab. 8.6 M U3 HUX ClIEAyeT, YTO paciiaB SN — Zn xa-
pPaKTEepU3YETCs MOJIOKUTENbHBIMUA OTKJIOHEHUSIMU OT 3aKOHa Payis.

8.5. 3agaum Au151 CaMOCTOATEIBHOIO pPellIeHUs!

120. laBnenus nmapa maraus Haj pacmiaBamu Mg—Cu pasnoro coctasa nmpu 1000 K
npuBeAeHbl B Tabiuue. OnpenenuTs akTUBHOCTH MarHusi OTHOCUTENIbHO CTaHIaPTHOTO
COCTOSIHUSL «YMCTBIN )KUJAKAA MarHUi» U XapaKTep OTKJIIOHEHHM OT 3akoHa Payis.

Mg 1,000 0,936 0,765 0,581 0,330 0,224
pmg-10°, atm 14,803 | 13,628 | 10,855 5,674 1,174 0,394

Otset: amg = 1,0; 0,921; 0,733; 0,383; 0,0793 u 0,0266.
Mg = 1,0; 0,984; 0,958; 0,660; 0,240 1 0,119. OtpunarensHsle.

121. JlaBnenus napa cepeOpa Haj paciiaBamu cepedpo — 3oi0to npu 1225 K npu-
BeJleHbl B Ta0iuie. OnpeaenuTh akTUBHOCTH U KO3 (UITMEHTH aKTUBHOCTH cepebdpa
(cTaHgapTHOE COCTOSIHUE «YUCTOE KHUIKOE cepeOpo»), a TakKe XapaKTep OTKIOHEHUMH
OT 3aKoHa Payns.

XAg 1,000 0,775 0,620 0,388 0,195
Pag-10°, arm 2.635 1,806 1,243 0,671 0,192

OtBer: aag = 1,0; 0,685; 0,472; 0,255 u 0,073.
Yag = 1,0; 0,884; 0,761; 0,656 u 0,374. OrpunarenapHsle.
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yZn

1,40 E/

1,35 -

1,30 -

1,25 -

1,20 -

1,15

o0
yZn

=1,39

Puc. 9. Onpenenenue ko3ppuirieHTa akTUBHOCTHU IIUHKA
B OECKOHEUHO pa30aBIE€HHOM PacTBOpE

S

7 6

0,16

0,20 0,24 0,28 0,32 Iny,,

Puc. 10. Onpenenenne ko3P PUIEEHTOB AKTUBHOCTH 0JI0BA
METOJIOM I'pauecKOoro HHTErPUPOBAHUS
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122. 3aBUCUMOCTD JIaBJICHUS] HACBIIIEHHOTO Mapa (aTM) YUCTOro IIMHKA OT TeMIIepa-
TYpbI BBIPAXKAETCA YpABHEHUEM

l9 p5, = —61?71 +5,237.

Bbluncinuth akTUBHOCTH UM KO3 (UIIMEHTH akTUBHOCTU 1MHKA npu 973 K B crmaBax
Zn — SN 1Mo KCIepUMEHTAIIbHBIM JaHHBIM, TPUBEACHHBIM B TaOJIMIIE.

0,748 0,495 0,484 0,231
6,197 4,697 4,609 2,507

OtBert: azn = 0,789; 0,598; 0,586 u 0,319. vz, = 1,055; 1,208; 1,213 u 1,382.
123. TemnepaTtypsl Hayana KPUCTAILIA3ALUHN XJIOPUCTOTO MarHus B 3aBUCUMOCTH OT
cocraBa xwunkux pacmiaBoB MgCl, — PbCl,; mpuBenenst B Tabnuime. Onpenenuts ak-

XZn

pzn-102, atm

THUBHOCTHU 51 KO3(I)(1)I/IHI/I€HTI>I AKTUBHOCTHU XJIOpUCTOTO Mar”Hus, €CJINn
AH ., =43,12 I\Iﬁi
Xugcl, 1,000 | 0,895 | 0840 | 0,757 | 0,695 | 0,654
T,K 984 | 948 923 873 823 782

OTBeT: 8y, =10; 0,818;0,706; 0,512; 0,357 1 0,256.
Yrger, =105 0,914; 0,840; 0,676; 0,514 1 0,391.

124. TemnepaTypbl Haualla KpUCTAJIU3AIMU MarHusi U3 >KUAKUX pacTBopoB Mg —
Cu mpuBenensl B Tabmmie. OnpeaenuTh aKTUBHOCTH U KO3 UIIMEHThl aKTUBHOCTHU
Maruus. KakuMu OTKJIOHEHUsIMU OT 3akoHa Payns xapakTepu3yeTcs OBEACHUE MarHus

B 9TOM cucreme? Terora miasnenus maruust AHy, = 8,79 Kfx :
MOJIb
XMg 1,000 0,945 0,900 0,863 0,855
T,K 923 873 823 773 758

Ortsert: amg = 1,0; 0,938; 0,877; 0,800 u 0,780.
mg = 1,05 0,993; 0,974; 0,927 1 0,912. OTpunarensHsle.
125. B Tabnuiie nmpuBEACHBI COCTABBl PAaBHOBECHBIX KUJAKHUX U TBEPIBIX PACTBOPOB
Cu — Ag mipu pa3HbIX Temneparypax. BbIUMCIUTh aKTUBHOCTH U KO3(P(ULIUEHTHI aK-
TUBHOCTH MEJIH B KHUAKUX pacTBopax Cu — Ag, eciu TBEpblid pacTBOP CUUTATh COBEP-

IICHHBIM, B KOTOPOM 8¢, = X¢. 1€IUI0Ta IIABICHHS MEH =12, MOJIb.
e , B KOTOPOM a¢, = X¢,. 1€IuIoTa miasie emn AHZ, =12,98 x/[x/mo

T,K 1356 1273 1223 1173 1123 1051
Xeu 1,000 0,973 0,964 0,958 0,954 0,951
Xey 1,000 0,890 0,800 0,690 0,560 0,399

Orser: acy = 1,0; 0,904; 0,850; 0,801; 0,751 u 0,683.
veu = 1,0; 1,015; 1,063; 1,161; 1,341 u 1,707.
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126. IIpu Ttemneparype 1873 K B HecMemmBaromuxcst )KUAKUX cepedpe U kenese
KOHIICHTpAIIMU MeIU paBHBI cooTBeTCTBeHHO 11,5 n 2,92 Mom1.%. OnpenenuTb aKTUB-
HOCTH U KO3((UIIUEHTHI aKTUBHOCTH M€ B 00OMX pacTBOpax, €CIv MPU ITOU TemIle-
paType JaBIeHME HACBILEHHOrO mapa 4uctoil Meau pasHo 1,234-107% arm, a max pac-
TBOpoM Fe — CU yka3zanHOM KoHueHTpauuu — 2,344.10* atm.

OrtBet: acy = 0,19; y&2 =1,652; v = 6,505.

127. Tlo maHHBIM TaOJWIBI O PAaBHOBECHBIX KOHIICHTPAIUSAX KPEMHHUS, pacrpee-
aerHoro npu 1693 K mexry HecMeMBarOIIMMHCS KEJIe30M U cepeOpoM, ONpEeaeTUTh
aKTUBHOCTH M KOA(P(UIIUEHTH aKTUBHOCTH KPEMHUS B XKelese, ecliu Kod(hOUIneHT ak-
TUBHOCTH €T0 B cepedpe B M3yUYCHHOM HHTepBasie KoHIeHTpanuil paBed 0,155 (ctan-
JAPTHOE COCTOSIHUE — YUCTBIA KPEMHHUIA).

x& 0,245 0,310 0,320 0,410
x£? 0,00138 0,0069 0,0076 0,0399

Orser: ag -10° =0,214; 1,070; 1,178 u 6,180.
v -10°=0,87; 3,45; 3,68 u 15,10.

128. ITpu 1888 K xkene30, paBHOBECHOE ¢ YUCTHIM MOHOOKCHJIOM JKeJie3a, COJCPIKHT
0,249 mac.% xucnopoaa. BeraucanTe akTUBHOCTh U KOA((UIIMEHT aKTUBHOCTH MOHO-
OKCHJIa *Kelie3a B muiake, coaepxarieM 0,387 mons CaO; 0,171 MgO; 0,238 SiO,; 0,630
FeO; 0,037 Fe;03 u 0,028 Cr,03. XXuakoe xene30 B paBHOBECHU C 3THM IIUIAKOM CO-
nepxut 0,187% xucnopona. Kakumu oTKIIOHEHUSIMH OT 3aKoHa Payns xapakTtepusyeT-
Csl MOHOOKCH/T KeJie3a B IIIake?

OtBeT: areo = 0,751, yYreo = 1,775; mONMOXUTETHHBIC.

129. Hcnonb30BaB TPUBEACHHBIC B TaOJWIlE JAaHHBIE O PABHOBECHH PEaKIIUU
[Clre + 2H, = CH4 ipu 1273 K (naBiieHUs1 KOMIIOHEHTOB Ta30BOM CMECH BBIPa)KCHBI B
aTM), BBIYMCJIUTh AKTUBHOCTU U KOI(PUIIMEHTH aKTUBHOCTU YTIJIepoAa B ayCTEHHUTE.
CraHgapTHOE COCTOSIHUE — THUIIOTETHYECKUN yriaepoa W modtomy npu Xc — 0

a[FC'] — X[C], f[g] — 1. KakoBbI OTKJIOHEHHUS OT 3aKoHa [ 'eHpu?

Xc-10? 4.1 3,0 2,3 1,3 0,7 0,47 0,233
PcH, A3
p2 -10 5,381 3,212 2,391 1,287 0,694 0,461 0,230
H>

Otser: ai¢,= 0,0549; 0,0328; 0,0244 nanee 3¢ ~ Xc).

figy = 1,339; 1,096; 1,061 nanee ficy ~ 1. Honoxutensbre.

130. ITo manubM 0 paBHOBecuu peakiuu 2(FeO) = O, + 2Fe mpu 1373 K omnpene-
JUTh AKTUBHOCTU M KOA(PPUIMEHTH aKTUBHOCTHM MOHOOKCHZA >KE€Je3a B pPacTBOpE
FeO — MgO. Tloctpouts rpaduk 3aBUCUMOCTH aKTUBHOCTH MOHOOKCH/IA JKeJie3a OT €ro
KOHLIEHTpaI1H.
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Xreo 1,000 | 0,815 | 0,740 | 0,615 | 054 | 043 | 0,225
~IgR, . (atm)| 1346 | 1356 | 1363 | 13,69 | 1374 | 13,83 | 14,18

OtBer: areo = 1,0; 0,8913; 0,822; 0,767; 0,653; 0,436 u 0,1096.
Yreo = 1,0; 1,0936; 1,111; 1,248; 1,341; 1,519 u 1,940.

131. ITo manHBIM 0 paBHOBecuu peakiuu (SiO;) +3C= SiC + 2CO mpu 1723 K
OIIPEICIIUTh AKTHBHOCTH U KO3(P(PHUIIMEHTH aKTHBHOCTH JHOKCHIA KPEMHHS B pacIuia-
Bax CaO — SiO,. Kakumu OTKIIOHEHUSIMU OT 3aKOHa Paynst xapakTepu3yercst THOKCH]T
KPEMHHS B 3TOI cucTeme?

(Si0), % SiOx(TB) 66,0 58,8 57,5 53,1
Pco, atm 0,373 0,362 0,350 0,303 0,299
OTBeT: 8sio, =0,94; 0,88; 0,66 u 0,64.

Vsio, =1,46; 1,54; 1,25 u 1,18. I1omoXKUTEILHBIE.

132. 1na xoapdunmenta akTUBHOCTH IIMHKA B CIIaBax Kaamuil — uHK mpu 435 °C
OBLIO HaMIEHO

Ny, =0,87(1- Xz, )" —0,30(1— X5, ).
Haiitu ¢ nomombto ypaBHenus: [ 'm006cCa-/{rorema 3aBUCHUMOCTb JIJIs1 KO3 PUIIMEHTa aK-
TUBHOCTH KaJIMUS B OTHX CIUIaBaXx.

Ortger: Inyg, =0,42x2, —0,3%3. .

133. KoadduimeHT akTUBHOCTH IIMHKA B MEIHOIIMHKOBBIX CIUIaBaX OMPEICNAeTCs
ypaBaenuem RT Iny,, :—4600Xéu. Haiitu ¢ nomometo ypaBHenuss ['n60ca-/lrorema
koa(pumuenT aktuBHocTH Meau pu 1500 K (R = 1,987 xan/moinb-K).

Ortser: Inyg, =-1,5434(1— X, )’

134. Kos¢hunmeHT akTHBHOCTH IMHKA B KUAKOW OpOH3E B MHTEpBaJe TEMIEpaTyp
1000 — 1500 K ompenensiercst ypaBaenuem RT Iny,, :—4600Xéu. Brruncnuts napuu-

anbHOE naBnenue napos meau npu 1500 K nanx pactBopom, conepxarmm 40 mon.% Zn.
ITpu 1500 K nasnenue napa uncroii meau pasao 7-104 arm (R = 1,987 kan/mons-K).
Ortser: 3,28-10* atm.
135. Eciii akTUBHOCTH OJTHOTO M3 KOMIIOHEHTOB OMHAPHOTO pacTBOpa
ar = sz(l + 6X2),
TO KaKOBO BBIPKECHHE ISl aKTUBHOCTHU APYTOr0 KOMITOHEHTA?

Otser: Ina, = ﬁ[bln(l— X,)+In(1+bx, )]+ Inx,.
+

136. TBepawiii crinas, conepxanuit 10 Mon.% nukens u 90 mon.% 3omota, mipu
1000 K pearupyet ¢ BoasHbIM mapoM ¢ oopasoanueM NiO. Peakius gocturaer paBHO-
BeCHsl, KOT/1a TapoBoAopoaHas cMech coaepxut 0,35 00.% Bomopoaa. Haittu koaddu-
IUEHT akTUBHOCTH HUKeJs B pacTBope npu 1000 K, ucnosnb3oBaB cieayroiye JaHHbIE:
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Ni+%OZ=NiO, AGiyoy = 148,12 kI

H2+%02=H20, AGy0 =—190,8 xIx.

OrtBerT: 5,958.

137. dns cuctemsl Cd — Pb 3aBucuMocTh ko3¢ (duIleHTa aKTUBHOCTH KaJMHUS OT
COCTaBa OMHCHIBAETCS YPaBHECHUEM

Xeb
7

(1,OO+O,35XPb)
€CJIM 33 CTaHJAPTHOE COCTOSTHUE BBIOPATH T'MIIOTETUYECKUI KUIAKUA Kagmui. Paccun-
TaTh aKTUBHOCTHU KaJMUS B PACTBOPAX, JJIsI KOTOPBIX Xcd paBHO 0,2 1 0,4.

Otgert: 0,139 1 0,199.

138. 3aBUCHMOCTH aKTHUBHOCTH MOHOOKCHAA >kene3a B pacruiaBe FeO — Fe,Os ot
WOHHOW J0NM TpexBajieHTHoro »xene3a npu 1873 K omnwuceiBaeTcss ypaBHEHUEM

g feq

lgago =0,265-1, 35x§e3+. OnpenemuTs cOCTaB PacTBOPA, BHIOPAHHOTO 38 CTaHAAPTHBIM.
OrTBer: X_g2r =0,86.

139. 3aBucumocTh akTHBHOCTH SIO2 OT MOHHOW 0K KpeMHHUs B paciuiaBe FeO —

: 1
SI0z mput X4, 2 3 OTKCHIBACTCS YPAaBHEHUEM

3020 2
l9asio, =19X.. + T(1— X3i4+) (3xSi4+ —1).
Omnpenemuth npu 1873 K aktuBHocTh SiO; B pacmuiae FeO — SiO, oTHOCHTETHHO
TBEPIOr0 IMOKCHAA KPEMHUs, eCH X, = 0,44. I3BECTHO, YTO HpPH STOH TeMIeparype

B HACBIIICHHOM JMOKCHJIOM KPEMHUs paciiaBe coaepkutcs 52,9 mac.% SiO;.

OtBer: 0,684.

140. ITpu 1873 K naceimennsiii pactBop Fe — C comepxut 5,3 mMac.% yraepona.
OmnpenenuTh aKTUBHOCTD YIJIEPO/ia 10 OTHOIICHHIO K Tpaduty, eciu Ig yc = 4,3xc u 3a
CTaHJAapTHOE BHIOPAHO TUITOTETUYECKOE COCTOSTHUE YIIIepoaa.

Ortger: Igy: =0,8893+4,3x..

141. JlaBjieHHuE HACBHIIIEHHOTO Tapa MAarHWsl HaJ >KUJKUMHU pacTBOpaMU MarHui —
ceurer] pu 1000 K npuseneno B tabmuie. [loctpouts rpaduk pmg=f (Xmg) ¥ ompene-
TuTh: 1) Xapaktep OTKJIOHEHUM OT 3akoHa Payns u 3akona ['eHpu; 2) akTUBHOCTH Mar-
HUS B paCTBOPE C MOJISIpHOM foiieit maraus 0,55.

XMg 1,000 0,960 0,928 0,807 0,675 0,440 0,274
p-10%, 6ap | 1,46 1,38 1,31 0,99 0,53 0,14 0,03
Otser: 0,17.
142. 3aBUCMMOCTH JaBJICHWW HACBIIIEHHOTO IMapa cepedpa OT TeMIepaTyphl Haj
pactBopoM Ag — AU, comepkamieM 22,5 M071.% 30JI0Ta, U HaJ YUCTHIM CEpeOpPOM OIH-
CHIBAIOTCSl YPABHEHUSIMU:
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14240

19 Ppg =—""— +587, g 10500

Pag = 7 +8,17.
Onpenenute TEMIEpATypy, TP KOTOPOW ISl pacTBOpA YKa3aHHOIO COCTaBa Uil cepe-
Opa cobmoaercs 3akoH Payis.

Otser: 1550 K.

143. ITpu temneparype 1473 K 3aBUCMMOCTh OTHOCUTEJIBHOTO XMMUYECKOTO TTOTEH-
Iaa Xpoma oT coctaBa TBeporo pactsopa Cr — Ni nmpuBeneHa B Tabuie

XNi 0,1 0,2 0,5 0,6 0,7 0,8 0,9
—Apg,, xJx/Moms | 7,83 8,07 8,67 8,88 | 13,31 | 20,93 | 34,46
OnpenenuTsb XapakTep OTKIOHEHHH OT 3akoHa Payns u 3akona ['enpu 1151 Xpoma.
OTBeT: oTpUIIaTENbHBIE OT 3aKOHa Payis.

144. 3aBucuMOCTh NMapUUaIbHOW MOJSIPHOW SHTAJIBIMH U SHTPOIHUU PACTBOPEHHUS
Tajutus ot coctaba pacmiaBoB AU — Tl mpu 1073 K npuBeneHa B Tadnuiie.

XTI 0,20 0,40 0,60 0,80 0,90
AH+,, JIx/Monb 398 293 163 84 63
AS_T,, Ilx/mons-K | 19,01 11,30 5,95 2,30 1,00

OnpenenuTs XapakTep OTKIOHEHUHU OT 3aKoHa Payns u 3axona [ 'eHpu 1t tamms.
OtBeT: oTpHuLaTeNbHbIE OT 3aKOHa Pays.
145. 1o 3aBUCMMOCTH JIaBJI€HHUS HACBIIIEHHOTO Napa MEIU OT COCTaBA JKEJIE30-ME-
HBIX paciuiaBoB npu 1823 K:

1,000 | 0,883 | 0,792 | 0,626 | 0,467 | 0,217 | 0,061 | 0,023 | 0,015
7,29 | 6,72 | 6,47 | 6,34 | 598 | 532 | 3,09 | 1,33 | 0,87

BBIUMCJINTh 3HAUCHUS aKTMBHOCTECH M KOB(l)(i)I/IL[I/IeHTOB AKTUBHOCTHU MCIH, IMOCTPOUTDH
Fpa(l)I/IKI/I 3aBUCUMOCTHU UX OT COCTaBa U OLUCHUTL BCIIMYNHY KOC—)(l)(i)I/IHI/IGHTa AKTHUBHOCTH

Xcu
Pcu-10%, Gap

MeM B OCCKOHEYHO pa30aBICHHOM pacTBOpe Yq,. CTaHIapTHOE COCTOSHHE — YUCTast
JKUJKasT MEIb.

Otser: y¢, =10,0.

146. Ilpu Temmeparype 1933 K xene3o, paBHOBecHOe ¢ 4HCThIM FeO, comepkut
0,292 mac.% kucnopona. BeaucianTs akTMBHOCTh U KOA(PPUIIUEHT aKTUBHOCTH MOHO-
OKCHJIa »Kelle3a B IuIake cieayromero cocrasa: 14,4 — CaO; 8,6 — MgO; 14,1 — SiOy;
54,0 — FeO; 4,7 — Fe;03; 4,2 mac.% Cr,0s. )Kunkoe xene30 B paBHOBECHH C ITHM IIlTa-
koM coaepxut 0,243 mac.% kuciopona.

Otser: 0,832; 1,674.

147. TIpu 1913 K xene30, paBHoBecHoe ¢ uucThiM FeO, comepxur 0,269 mac.%
KHCIIOpoa. BEIUUCINTE aKTUBHOCTh M KO (PHUITMECHT aKTUBHOCTH MOHOOKCHIA YKeje3a
B IITaKe cieayroriero cocrana: 18,52 — Ca0; 6,86 — MgO; 13,34 — SiO,; 37,41 — FeO;
11,22 — Fe;03; 10,64 mac.% Cry03. XKunkoe kene30 B paBHOBECHUHU C 3TUM IIUIAKOM CO-
nepxut 0,181 mac.% kucnopona.

Ortser: 0,673; 1,790.

148. 1o nanHbIM 0 paBHOBecuu peakuun 2Fe0,  , vq0)=2F€, +O, mpu 1573 K
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XFeO 1,000 | 0,820 | 0,730 | 0,650 | 0,575 | 0,460 | 0,320 | 0,255 | 0,135 | 0,045

-9 po, (6ap) | 10,91 | 11,03 | 11,08 | 11,14 | 11,20 | 11,27 | 11,44 | 11,59 | 12,03 | 12,80

OIIPEICIUTh AKTHBHOCTH W KOI(D(UIIMEHTH aKTUBHOCTU OKCHIA JKeJie3a B PacTBOpax
FeO — MgO. IlocTpouTs quarpaMMbl 3aBUCUMOCTEN Areq, Yo OT Xeeo -
OtBer: ipu xreo = 0,650: @reo = 0,767; Yreo = 1,18;
PH XFe0 = 0,320 AdrFeo = 0,543, YFeO = 1,698
149. Ilo nannbvM 0 paBHoBecun peakuun (Si0,), ,+3C=SiC+2CO npu 1773 K

SiOg, Mac.% | Yucreiii SiO, | 66,0 | 58,8 | 53,1 | 47,7 | 43,4

Pco, 6ap 5,31 3,17 12,36 | 1,27 | 0,685 | 0,455

OTIPENCTUTh AKTUBHOCTH W KOI(PQPUIIMEHTH aKTUBHOCTH KpEeMHE3eMa B pacTBOpax

CaOo - SiOa.

Ortsert: a5, : 1; 0,356; 0,198; 0,057; 0,017; 0,007;
Ysio, - 1; 0,553, 0,346, 0,112; 0,036, 0,018.

150. PaBuoBecue peakmmu [C] + 2H, = CH; m3ywanocs mis aycrenura Fe —

Mn(4,04%) — C tipu 1273 K. ITo npuBeaecHHBIM B TaOJIUIE SKCIICPUMEHTAIBHBIM JIaH-

HBIM ONPEJEIUTh aKTUBHOCTH U KO3()PUIIMEHTHl aKTUBHOCTU YTJIIEPOJia B TPEXKOMIIO-
HEHTHOM TBEpPAOM pacTtBope. CTaHIAapTHOE COCTOSIHUE — TUIIOTETUYECKUN YTIIEPOZ,

CclieI0BaTeNIbHO, IpH X(c] —> 0 a[ké]_> X[c1 ¥ f[g] -1

xc | 0,0530|0,0514 | 0,0495 | 0,0345 | 0,0263 | 0,0154
ZCZH“ 10°| 6,04 | 555 | 531 | 317 | 226 | 1,27
H,

Orser: a['j:] .10% =7,55: 6,94: 6,64: 3,96: 2,83: 1,59.
f[g]: 1,425: 1,350: 1,341: 1,149: 1,074; 1,031.

151. PaBHoBecue peakmuu [S] + Hy = H,S mzyuanocs npu 1883 K. [1o nanHBIM TaOuIIb!

xs10% | 7,15|5,56 | 4,15 3,09 | 2,34 2,03 |1,93 | 1,72 | 1,18 | 0,79
p

—p“25-103 8,50 | 7,12 |5,51|4,40 3,30 (2,91 |2,82|2,52|1,73 | 1,18
Hy

BBIYHCIIUTh AKTUBHOCTHh M KOY(PPUIIMEHT aKTUBHOCTU CEphI B XHUAKOM kene3e. CTaH-

H
JapTHOC COCTOAHUE — THIIOTETUYECKAA CE€pa U, CICAOBATECIBHO, IIPH X[5] —> 0 a[s] —> X[S]

17} f[; — 1. M306pa3uth Ha rpaduke 3aBUCUMOCTH aKTUBHOCTH M KO3(uiueHTta ak-

THUBHOCTH OT COCTaBa.
OTBeT: a[g] .10 =5,6; 4,7; 3,6; 2,9; 2.2: 1,9; 1,8; 1,7; nanee a[';] = Xs.

f[SH] .10 =7,83; 8,45; 8,67; 9,39; 9,40; 9,48; 9.33; 9,84; nanee f[SH] _1
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152. IIpu Temnepatype 523 K k03 duiimeHT akTHBHOCTH 0JI0OBA 3aBUCUT OT COCTaBa
€ro CILIaBOB CO PTYThIO

lgys, =—0,35(1— Xg,)* +0,97(1— X, )°.
OnpenenuTs 3aBUCUMOCTb KO3((UIIMEHTa aKTUBHOCTH PTYTH OT COCTaBa.
IR 2 3
Orser: Igyfy =1105(1- X5 ) —0,97(1— Xy ) -

153. IIpu Temnepatype 1873 K ko3 puireHT akTUBHOCTH YTJIepO/ia 3aBUCUT OT CO-
CTaBa KEJIE30yIIIEPOJAUCTHIX PACIIIIaBOB

lg f&' =4,30x; (0< x. <0,212).
OHpe,ﬂeHI/ITB 3aBUCUMOCTD KO3(1)(I)I/IHI/ICHT3 AKTHUBHOCTH KCJIC3a OT COCTaBa paCTBOpaA.
Otgert: 19y, =9,9031g(1- X )+ 4,3%c wmn 1gyg, =9,9031g Xe, +4,3(1— Xg, ).

154. 3aBUCMMOCTb aKTUBHOCTH yrjaepoda OT COCTaBa ayCTCHUTA OIINCBIBACTCA YpaB-
HCHHCM

Ina =In2C 16,6 (0<x. <x™).

XFe XFe
OHpeIIeJII/ITB 3aBUCUMOCTDb aKTUBHOCTHU Y-Fe OT COCTaBa.
5,6 3,3
Orget: Inag, = - > —2,3.

155. [MapuumansHas MOJIsipHAsi SHTPOMHS PaCTBOpEeHHs cepedpa B paciiaBax Ag—Au
paBHa TaKOBOH JJIsi COBEPIIEHHOTO pacTBOpa. I1o nmpuBeneHHBIM MapUHUAIBHBIM MOJISIP-
HBIM TEIJIOTaM PacTBOPEHUS

XAg 0,10 | 0,30 | 0,50 | 0,70 | 0,90
AH g, KIDK/MOTB | 1231 7,30 | 4,16 | 2,09 | 0,356

ONPENEIUTh AKTUBHOCTU U KO3 (ULIMEHTHI akTUBHOCTHU cepedpa ripu 1300 K.
OtBer: aag: 0,312; 0,589; 0,735; 0,849; 0,930;
Yag- 3,12; 1,96; 1,47; 1,21; 1,03.
156. 3aBuCMMOCTH NapLMAIBHBIX MOJIAPHBIX 3HTAJIBIINNA U 3HTPOIUHU PACTBOPEHUS
MarHus B )XUIKUX pactBopax Mg — Al oT cocTaBa onuchIBAIOTCS yPaBHCHUSIMH:

AHy, ==15,1x3, kJbx/momb,  ASy,, =—RIn Xy, —5,58%, Jbr/(Mons - K).

OnpenenuTh aKTUBHOCTH U K0d(Pdurimentsl aktusHocTH Maraus mpu 1000 K B pacTBo-
pax ¢ MoJiapHoit nonei maruus 0,1; 0,3; 0,5; 0,7; 0,9.
Otsert: amg: 0,04; 0,2; 0,4; 0,7;0,9;
vmg: 0,4; 0,7; 0,8; 1,0; 1,0.

157. Durponus cmemenus: pactsopa Mg — Ag paBHa SHTPOINUU CMEILIEHUS COBEP-
IIEHHOT'0 pacTBOpa, a sHTanbnusa cMemenus npu 1300 K AHn= —48,2XmgXag K &/MOIb.
OnpenenuTh akTUBHOCTH W KOA((PUIIMEHTHl aKTUBHOCTH cepedpa B paciuiaBax ¢ MO-
JsipHOM poJieit cepebpa 0,1; 0,3; 0,5; 0,7; 0,9.

OtserT: aag: 0,003; 0,034, 0,164, 0,468; 0,860;

vag: 0,03; 0,112; 0,328; 0,669; 0,956.
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