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Pasnen ueTBepTH i
OUHNCTKA CTOUYHBIX BO[

I'masa XIV
COCTAB ¥ CBOMCTBA CTO4YHBIX BOJ

§ 75. COCTAB CTOUYHbIX BOJ

ITo dusnuecKoMy COCTOAHUIO 3arpsidHeHHs CTOUHBIX BOA JeATcd Ha:
a) HepaCTBOPHMBble NPHMeECH, HAXOASAILHeCs B BOJe B BHAe KPyIHBIX B3Be-
[IeHHDbIX YacTHU (YaCTHUB AHaAMeTpoM GoJiee NECATHIX HOJel MHJIJIMMETPa)
M B BHJIE CYCHEH3HH, 5MYJbCHH M TeHnl (YaCTHIBl JUAMeTPOM OT LeCAThIX
nonefi mujiaumerpa no 0,1 Mxm); 6) KOJAJOUAHHE YACTHUH JHAMETPOM OT
0,1 o 0,001 MxM; B) pacTBOpHMble YACTHIUBI, HAXOASIIHECH B BOJE B BHJE
MOJIEKYASPHO-IHCIEPCHBIX uacTHy nuamerpom MeHee 0,001 MxM; oHH yXKe
He 06pasyoT oTAeAbHOH ¢asbl, U CHCTEMAa CTAHOBUTCA OJHO(A3HON — HCTHH-
HBIM PacTBOPOM.

ITo cBoeill mpupone 3arpA3HeHNUs] LeaaTCs Ha MIIHepaJbHble, OPraHUYeCKHe,
GakrepnaJbHble i OHOJOTHYECKHE.

K mMuHepaJibHEIM 3arpA3HEHHSIM OTHOCATCS NeCOK, TJIHHHCTHIE YacTHLbI,
YaCTHUB! PYAbl, IIJ1aKa, paCTBOPH MHHEPAJbHBIX COJIel, KHCJIOT H IleJoyeH,
MHHepaJbHbBe Machaa, Kejae30, KajblUnil, Maruui, KpeMHAH, KaJufi # Apyrue
HeOpraHHYeCKHe BellecTBa.

Oprannyeckne 3arpsi3HeHds 6bIBalOT PACTHTEIBHOTO H XKHBOTHOIO IPOHC-
xoxKAeHus. K pacTuTeNbHBIM OTHOCATCH: OCTATKH pacTeHUH, IJIOROOBOLIEH H
3n1akoB, 6ymara, macad (pacrurenbHnie) n np. OCHOBHBIM XUMHUECKHM 3Je-
MEHTOM 3TOTO POAA 3arpaAsHeHHil siBasfeTcs yriepola. K sarpssHeHusaM KH-
BOTHOI'O TIPOHCXOKAEHUS OTHOCATCA (PH3IUOJIOTHUECKHE BBIAEJNEHHS JI10leH H
KUBOTHBIX, OCTATKH MYCKYJBHEIX H MKHDOBBIX TKaHeH JKHUBOTHHIX, KJeeBble
petiecTBa ¥ np. OHH XapakTepU3YIOTCS JOBOJIBHO 3HAUHTENBHBIM COJepHKa-
HHeM a3oTa. KpoMe Toro, B CTOYHBIX BOAaX colepxurca ¢ocdop, cepa u BO-
JIOPOJ,

DBakrepuanbHble W GUOJOTHYECKHe 3arpsi3HeHHs NpPEACTaBAAIOT CcoOOH
pasJ/iHYHbIE MHKPOOPTaHH3MEL: IPOKIKEBHIE H IVIECHEBble TPHOKH, MeJKUe BO-
nopocau u GakTepuy, B TOM yucsie Goje3HETBOPHBIE — BO3OYAUTEAH OpIOlI-
Horo tuda, napatuda, IH3eHTEPHH H Ap. DTOT BUJ] 3arpA3HEeHUI CBOHCTBEH B
OCHOBHOM OLITOBbIM BOZAM W HEKOTODBIM BHAAaM IPOH3BOJCTBEHHHX CTOYHBIX
BOA (CTO4YHBHIM BogaM 60eH, KOXEeBEeHHBIX 3aBOAOB, HlepcToMOek, 6HohabpHk
u T. n.). [To cBoeMy XHMHUYECKOMY COCTaBY OHH OTHOCATCH K OPTaHHUECKHM
3arps3HEeHHSIM, HO BHIACJSIOTCS B OTHENbHYIO TPYINIy BBHAY 0co60oro B3aH-
MOIEHCTBHA C 3arPA3HEHUSIMM APYTHX BUAOB. [IpumMepHOE COOTHOLIEHHE 3a-
rpsi3HeHHH ORITOBHIX CTOYHBIX BOJ, 1I0Ka3aHo Ha puc. 4.1. Kak BunHO H3 3TOroO
pUCYyHKa, MHHepaJibHble BellleCTBa B 3arpA3HeHHSIX CTOYHBIX BOJ| COCTaBJS-
ot 42%, a opraHuyeckue — 58%.

3arpa3Henus IPOH3BOLCTBEHHBIX CTOUYHBIX BOJM, HpeAcTaBasiomue coboi
ocTaTKH 06paGaTbiBAEMOTO ChipbS H PEareHTOB, YYACTBYIOUIUX B TEXHOJOTH-
YyecKOM Ipoliecce, upe3BbiyaiiHo pasHoOOpa3Hul; AaTh KaKyio-i1ub0 THIIOBYIO
XapaKTepHCTHKY 3THX BOJ| He INPEACTABASETCH BO3MOKHBIM, HO3TOMY B KaXK-
IOM OTAEJNBLHOM cjyiae HeoOXOAHMMO H3yueHHe HX cocTaBa U cBoficTB. Haum-
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GoJiee XapaKTePHBIMH H OMaCHLIMH 3aTpA3HEHHAMH SIBJAAIOTCA 3IKCTParupye-
MEE BelllecTBa (IpeHMYIeCTBEHHO HedTenpoZyKTH), QeHoJbl, CHHTETHYeC-
KHe NOBEPXHOCTHO-aKTHBHEIE BELECTBA, TAMXKENAble MeTaminl (pPTyTh, LHHK,
KeJle30), opraHuyeckue BeuiecTBa. Pe3ko yBeauuuBaeTcst sarps3HeHHe Bo-
NOeMOB CTOUHBIMH BOJAMHU C CeJIbCKOXO35HCTBeHHBIX NOJeH B CBSI3H C NpHMe-
HeHUeM SJ0XUMHUKATOB.

TIpu paccMmoTpeHHH cocTaBa CTOYHBLIX BOJA OJHHUM H3 OCHOBHHEIX MOHSITHH
AB/SETCH KOHLIEHTPALMsA 3arpsi3HeHUB (7. e. Macca 3arTps3HeHH, NPUXOAM-
magcs Ha eJMHULY o0beMa BOJH), HCUHCAsIeMasi OOBLIYHO B MT/J UM B /M3,
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Puc. 4.1. XapakrepucTuka 3arpfsHeHdd CTOYHHIX ROJX [C JAAHHBLIM DAa3JHYHBIX
Heclel0BaHu[

a — CTO4YHBlE BOABI; 6 -— CTOUHLie BOABI C Pa3MesbYEHHbIM MYyCOpOM (N0 HCCAEAOBaHHAM

JHHUHU AKX); I —nmo C. H. Crporanosy; /I —no JJHUHU AKX; /] —no H. ®. Penopo-

By; IV — H3 IBOPOBBIX BBIIYCKOB: V -—— H3 YJHUHbIX KojaekTopos; O — opraHmueckHue Be-

mecrsa; M -— MuNepasbHble BeilecTBa; [ — pacTBOpeHHble BemleCTBa; 2 — KOJANOHADL;
3 — cycneHauy, 4 — ocaxjamlidecs B3BelleHHHe pellecTsa
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O06bIuHO MaKCHMAJbHbie KOHLUEHTPALUM 3arpsi3HeHHH OBIBAIOT B yTPEHHHE
¥ BeuepHHe Yachl, a MHHAMAaJbHBE — HOUbIO- B 3WMHHH nepHOA KOHIEHTpa-
Msl 3arpA3HEeHHH BbIlLE, YeM JIeTOM, TAK KaK BOAOOTBEACHHE Ha ONHOTO XH-
TeJis 3UMOK YMeHblaercd. [1o ce3oHaM roza 3HauuTeILHO H3MEHSAETCH U TeM-
meparypa CTOYHBIX BOZ.

§ 76. HEPACTBOPEHHbBIE BEHECTBA B CTOUYHbIX BOHAX

HepacrBopeHHnbie BelllecTBa B CTOYHBIX BOJAaX MOTYT OHITh B rpyboauc-
mepcHOM (B BHJAe KPYMHOH B3BECH) U TOHKONMCIIEPDCHOM (CYCHeH3HH, IMYJb-
CHH U IeHa) COCTOSHIH.

Ilpu npuHATONH METOAMKe AHAJH30B YacTh HEPACTBOPEHHBIX BELIECTB B
CTOUHBIX BOJAX, 3aJepKaHHbIX HAa OyMaKHOM (UIbTpPE, HA3HIBAIOT B3BEIIEH-
HBIMU BelllecTBaMu. Maccy uX onpe/e/sioT NOCJe BHICYNINBAHUSA IIPH TeMIIe-
parype 105° C (1. e. 0 CyXoMy BeLIECTBY).

B 3aBucuMOCTH OT pasMepOB OTHEJNBHBIX YaCTHL, (CTeNeHU AHCHEePCHOCTH)
¥ UX MJOTHOCTH B3BellleHHBIE BelllecTBA MOryT BBIAJLATh B BHAE OCajKa,
BCI/IEIBATb HA [OBEPXHOCTb BOAW WJH OCTAaBATbCA BO B3BElLIEHHOM
cocrofgHuH. [ag GONBUIMHCTBA YacTHU, HAaXOASLIMXCA B BOJE B TOHKOJHC-
NEepPCHOM COCTOSIHHH, BCJENCTBHE HX MaJIOrO pasMepa CHJ/bl CONPOTHBJEHHS
cpelb! IO CPABHEHHIO C CHJION TAXKEeCTH OUeHb BEJHKH, HOITOMY TaKHe UacTH-
bl IPAaKTHYECKH He 0CaXKAal0TCH U OCTAIOTCH BO B3BEIUCHHOM COCTOSIHHH.

OcepamomuMy Ha3bIBAOT HepacTBOPEHHHIE BEIUECTBA, BHIIAAAIOUIHE HA
JHO cocyza B BHIe Ocajka IpH 2-1acOBOM OTCTaHBaHHH B JabOpaTOPHLIX yC-
JIOBHSAX: COleprKaHMe OCe/aiollUX BEUIECTB BhipaXKaercs 1o o6beMy B MJ/a
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HJH No Macce (nocae cymKH Benasnrel s3pecy npy 105° C u mocsexyomero
B3BENIUBaHKsA) B Mr/i.

O6mas Macca B3BellleHHHIX BEeIIeCTB B GLITOBBHIX CTOYHEIX BOXAX COCTaB-
JsieT 0K0JIO 65 I Ha 0HOro Ye/IoBeKa B CYTKH, U3 HUX OCEJ Aol UX BeliecTB —
o1 35 10 50 r (B cpeanem 40 r HA OAHOTO ye/OBEKa B CYTKH IO CYXOMYy Be-
eCTBY), uTO cocTasiaseT 60-—75% ob6ueit macchl.

KoHueHTpanus ocefailliX BEleCTB B CTOYHBIX BOAAX NPH HOPME BOHNO-
otBesleHust 200 1 Ha ojHOrO UeJ0BeKa B CyTKH KoJsebaercs oT 35-1000/200=
=175 no 50-1000/200=250 mr/x; npu HopMe BojpooTBefeHus 250 i — or
140 po 200 mr/xn, a npu uopme 300 1 — ue Gosee 167 Mr/i.
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Puc. 42. KpuBbie ocax/ieHdst B3BelleHHHX BellecTB, cofepXkamkXci B GHTO-
BBIX CTOYHBIX BOLAX
] — np¥ HauanbHOH KOWIEHTPADMH OCAXKAAKILKXCA B3BeIleHHbIX BellecTB 0,5—1,5 wma/a;

2—T1o xe, 1,6—2,5 Ma/a; 3 — To xe, 2,6—3,4 Ma/n; 4— 10 Xe, 3,5—4,7 Ma/n; §— 10 me,
5,6—16,3 ma/n

[pu yaajseHHH 4acTH JOMOBOrO MycOpa IyTeM APOOJEHHs U ciaBa 110 Ka-
HAJIM3aUHOHHON CeTH NPOHCXOAHT 3HAUUTENbHOE YBeJHUYEHHe COJAepiKaHHA
B3BeleHHBIX BEIECTB B CTOYHLIX BOJaX. KO/JIHYECTBO OTXOMO0B, MOAJIEKAMIHX
npoGaenuio, coctan.sier okoao 100 r Ha oxHOro 4uesoBeKa B CyTKH (IO CyXO-
MY BeLeCTBY).

Ocaznox cMecH BGLITOBHIX CTOUHBIX BOZ € NPOH3BOACTBEHHHIMH MO CBOEH
CTPYKType O6GBIYHO 3aHUMAET NIPOMEKYTOUHOE HOJOKEHHE MEXKIY 3ePHHCTHIM
W XJIOTIbeBHIHBIM, IpUOGIHKAACh CKOPee K Noc/eineMy. B npou3BoCTBeHHBIX
CTOYHBIX BOJAX XapaKTep B3BELIEHHHIX BELIECTB, a C/JAeJOBAaTENbHO, H 0CAL0K
MOryT ObITh CAMBIMH pa3HOOODa3HbIMH.

OcajfoK COCTOMT H3 HEPACTBOPHMBIX BEIECTB M B TOM BHZAE, B KaKOM OH
BLIIYCKAeTCA W3 COOPYMKEHHH NpeiBapHTebHOH OYUCTKH (OTCTOMHHKOB),
xapaKrepHsyercst GoJsbIIOM BJaXKHOCTbIO. BiaxkHOCTh OCajka nmpeicTasJser
co60i1 OTHOILIEHHEe MacChl BOAHL B OCaJIKe K 061el Macce OCafKa 1 BbipaxKaer-
cq B MPOLEHTaX. BJakHOCTb OMPEAENAOT IyTeM B3BEIUNBAHHUS CHIPOrO H Bbi-
cymennoro npu 105° C ocanka.
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O6bem ocanka npu JabopaTOPHBIX HCCAEIOBAHUAX OHPENe/A0T B KOHH-
4eCKOM COCyle uau umiunupe (cocyne Jlucenko) amectumoctbhio 0,56—1 a1,
HHXKHSAS yacTh KOTOPOTrO rpajyupoBaHa Ha KyOHuecKue CaHTHMeTpH. B cocy-
Jle, HAMOJHEHHOM THIATE/JbHO B30OJTAaHHOHN JKHIKOCTBIO, ONpelensoT o6bseM
ocanka, obpasyomerocst uepes 5, 10, 15, 30, 60, 90 u 120 Mun oTcrauBaHus;
pe3yabTaThl BHIPAXKAIT B MHJJAHMETpPax HAa | J XUIKOCTH, MOJydYasi, TAKHM
oGpa3omM, NHHAMUKY BhajeHus ocanka. O6beM ocanka, BeIIALAaOUIEro ye-
pes yKazaHHble HHTePBaJ/JAL BpEeMeHH, 4acTO BLIPAXKaloT B IPOLEHTAX OT 00be-
Ma ocanka, obpasoBasuierocs 3a 120 Mun (2 u) oTcTauBaHUA, TAK Kak B ObI-
TOBBIX BOJAX IPOLIECC OCAMIEHUSA NPAKTHUECKH 3aKAHUMBAETCH B TeUeHHE
3TOTO BpEMeHH. DTH NPOIEHTH NOKasbBalOT 3PdeKkT ocaxieHus. TunugHse
i ORITOBBIX BOJL KPUBBIE OCaXKJeHHs B3BEINEHHBIX BEHIECTB B 3aBUCHMOCTH
OT HX KOHLEHTDPALKH NPUBEACHBL HA pHC. 4.2.

Kpowme oceparomux BemecTs B CTOYHHIX BOJAX CONEPKATCH BCIJIBIBA-
Balollue NpUMeCcH, MMeEIoHIMe IJIOTHOCTb MEHBIIE eNUHHUB (KHDH, HedTB,
Maciaa u znp.). Ilpu orcrauBaHuy 3TH BellecTBa BCIJIBIBAIOT HA [OBEPXHOCTh
KHIKOCTH B COCYIE€ M MOryT OHITh TaK¥Ke ONpefeseHnl N0 00BEMY HJIH IO
Macce.

BrinaBmui ocanok GHITOBLIX BOJ HPH OTCTAHBAHHM B TeueHHe 2 u UMeeT
HepPBOHAUAJBHYIO BJIaXHOCTh 0K0JI0 97,5%. B nasbHefimueM ocaiokK yIJIOT-
HSIeTCS, BJAKHOCTb ero ymeHbliaercss 1o 93—95%, a comepxauue Cyxoro
BelIeCcTBa B eluHHIE 06beMa NoBbiliaeTcs ¢ 2,5 1o 5—79%. B cuay Goabuoh
BJIaXKHOCTH OCaJKa, C KOTOPOH O6GBIYHO MpuXonuTcs uMerhb nesno (80% u Go-
Jee), IJIOTHOCTb OCajKa oueHb G6JU3Ka K MJIOTHOCTH BOJBI, H TTO3TOMY MOXKHO
CYHTAaTh, YTO 06bEM OCaNKa IIPH H3MEHEHUH €ro BJaKHOCTH MEHSeTCs B TOM
e OTHOLIEHHH, Kak u ero macca. O6beM (a CiaenoBaTe/bHO, H Macca) CHI-
poro ocamka NMpH YIJOTHEHHH YyMeHbIIaeTcss O6GpaTHO TPOIOPLHOHAIBHO
OPOLIEHTY CO/ePKAHUA B HEM CYXOro BellecTBa.

Ecan o6o3naunts uepes W, o6beM ocajnka mpu BAaKHOCTH p1,%, a uepes
W, 06bem TOro e ocajgka npH BAAKHOCTH P2,%, TO

Wy = W1 (100 — p1)/ (100 — py). (4.1)

Hsmensercs o6beM ocafika COOTBETCTBEHHO H3MEHEHHIO ero BJasKHOCTH
JHIIb TIpu ee Bejuunne He Menee 80%. Tlpu nanbHeflnem ymaJjcHun BJarH
OCaJlOK CTAHOBHUTCS MNOPHCTHIM, H H3MEHEHUEe ero o6'beMa yKe He COOTBETCT-
BYET H3MEHEHHWiO BJIAXKHOCTH.

O6bcM ocanka, BHIIANAIOLIET0 B OTCTOHHMKAX NPH NPONOJIKUTETbHOCTH
orcrauBanug 1,5 4y, npuHATO cuutaTh paBHbim 0,8 1 HA OnHOrO uYeJOBEKA B
CYTKH npu BaaxkHocTu ocanka 95% (40 r no cyxoMy BemectBy). Kpome TO-
T0, HEPACTBOPHUMBIE BEUIECTBA MACCOH OKOJO 2 I Ha OJHOTO YeJOBEKa B CYT-
Ku (IO CyXOMy BEILeCTBY) 3aJleD:XHBAIOTCS HA pelleTKax H OKoJio 12 r — B
MeCKOJIOBKAX.

Kaxk ykasblBanoch, HepacTBOPHMEIE BeIleCTBA, CONEPKALINECS B CTOYHBIX
BOJaX, COCTOAT U3 OPraHUYECKO ¥ HeopraHuueckoil wacted. s omnpenene-
HHSI MacChl TeX M APYrHX OCaJi0OK BHICYUIHBAOT npd Temneparype 105°C, a
3aTeM BO3LYIIHO-CYXOH OCafoK NPOKaJuBaioT npu temnepartype 600° C. IIpu
NIPOKAaJHBAHHU OPTaHHUYECcKas 4acThb CrOPaeT, a HeopraHdueckas oOcCTaeTcsl B
BuJle 30abl. OTHOLIEHHEe MacChl OCTABIIEHCS 30JIbI K 0o6uiell Mmacce aBcoJIOTHO
CYXOro BelllecTBa OcajiKa, BHIPAXKEHHOE B IIPOLEHTAX, ONpelesieT 30JbHOCTh
ocajka; noreps npu npoxkamusanu (1009 MuHYC 30/IBHOCTB) onpepessieT
KOJIHYecTBO 6e330/1bHOTO BEHIECTBA.

B ocanke GBITOBBIX CTOUHBIX BOJ Macca 30JH KoJebjyercs ot 20 go 309,
a Macca 0e330JbHOro BentectBa — ot 70 o 809%. [TpuMech K GHITOBLIM BOJaM
IPOU3BOJCTBEHHBIX CTOYHKIX BOJ MOMXKET 3HAYHTEJBHO H3MEHUTh 30J6HOCThb
ocanKa B Ty HJH APYTYIO CTOPOHY.
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§ 77. KONNOUIOHBIE U PACTBOPEHHBIE BEUWIECTBA
B CTOYHbIX BOIAX

Ha xuMuuecKuil cOCTaB KOJJIOWAHBIX H PACTBOPEHHBIX BeniecTB OuITO-

BBIX CTOUHBIX BOJI GOJIbLIOE BJHSIHHE OKAa3bIBAIOT O€/IKH, *KHPBI, YTJEBOJBI
NHIIeBbIX MPONYKTOB, 4 TaKKe COCTAB BONONPOBOMHOH BOAHL, COAepKaileH
OGLIUHO Ty HJIH MHYIO KOHUEHTPALHIO THAPOKapOOHATOB, CY/Ab(aToB, XJIOPH-
710B u uHorna xenaesa. ComepxaHue KOJUIOHNOB B OLITOBBIX CTOYHBIX BOZAX
cocrapaser 30—409% comepxkanus

NHg,% AL B3BCHICHHBIX BEIIECTB.
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Puc. 4.3, Bauauune pH 4 temne- Puc. 4.4. KoneGaHHSI KOHHEHT-
paTypsl Ha pacrnpenesncHHe am- panuu OBITOBHIX CTOUHHIX BOA
MHaKa H HOHa aMMOHHS B Bode I—no BMKs 2--—00 B3BelIeHHbM
1 — npu Temneparype 0°C; 2 - TO Xe, BelllecTBaM
20°C, 3~ 10 Xe, 40°C

BeJKoBbie BElleCTBA B XXHBOM OPTAHHW3Me B npoliecce obMeHa BelIECTB
natot MoueBuny CO (NHz)s, KoTOpast MOA BIHSHHEM FHHJIOCTHBIX GaKkTepHi B
CTOYHOJ BOJAS MOABEPraeTcst THAPOJU3Y ¢ 06pa3oBaHHeM a30Ta aMMOHHHAHBIX
coJeii:

CO (NH,)s -+ 2H,0 = (NH,); CO4. (4.2)

B s3T0M BuIe, T. . B BUIe Kap6boHaTa aMMOHHS, a30T HaXOAUTCS B CTOY-
HBIX BOmaX. B nmanpHeilinmlem KapbGoHAaT aMMOHHSI, pa3Jarascb, MOXKeT 1aBaTh
aMMuak, O6pasoBanie aMMUaKa IPOMCXOAMT MO YPABHEHHUIO

(NH,), CO; = 2NH; + CO, + H,0.

Heo6x0AHMO pasjnyaTh a3oT, KOTOPLL NPHCYTCTBYET B BHAE PACTBOPEH-
HOIO aMMHAYHOrO rasa, ¥ a30T, KOTOPbIi NPHCYTCTBYET B HOHE aMMOHHSA B
MCTHHHOM pacTBope. AMMHAYHbIA a3 B KOHIEHTPAUHSIX BhIIIE 4 Mr/n MoXeT
GBLITh SIOBUT [ HEKOTOPHIX BHLOB PHIOLL, B TO BPEMs KaK MOH aMMOHW: He
soBut. J106ast niu o6e HOpMbI aMMHAUHOTO a30T@ MOTYT NPHCYTCTBOBATbH
8 3apuacuMocTu ot pH u Temnepatypsl Bosl. [1pu pH=7 npucyTcTBYIOT TO/]b-
KO MOHBI aMMOHHSI B HCTHHHOM pactsope; npu pH==12 npucyrcTByeT TO/bKO
pacTBOPEHHBIH ras — aMMHaK: MpH 7<<pH<<12 moryr npucyTcTBOBaTh 00e€
dopmel. Ha puc. 4. 3 10Ka3aHo BJAUSHHIE pH u TemnepaTyphl Ha pacnpejaede-
HYe aMMHaKa M MOHA aMMOHHs B BOJe.

Macca a30Ta aMMOHHIHBIX COJlell HA OJHOrO 4YesoBeKa B CyTKH KoJiebier-
csl B OueHb HeBoJbLIKX npefenax — 7—~8 r. 3Has K3 aHaau3a CTOUHOH BOILI
KOHIIEHTpalMIO B Heli a30Ta AMMOHHIHBIX coJel (nanpumep, 25 Mr/a), Mox-
HO OTpeNeNuTh HOPMY BOLOOTBEEHHS, KOTOPAs COCTABHUT OT 7-1000/25=280
10 8-1000/25==2320 s1/cyTKH Ha OZHOTO YeJoBeKa-
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Kpowme a3ora, oprannyeckie BeUleCTBa, BXOAsILUIKE B COCTAB CTOYHBIX BOJ,
cojepxar yriepol, cepy, dochop, xaqmii, HaTpuii u XJI0Op B BHHAe coned, a
TaKKe XKeJse30. Macca 3THX BelleCTB B OHITOBBIX BOJAaX MNPH HCYUHCAEHHH HA
OJHOrO YeJioBeKa B CyTKH OoJsiee HJIH MeHee OJMHAKOBA.

Cpennee copepXaHHE OCHOBHLIX HHTPEIHEHTOB, MO [AHHBIM mpod.
C. H. CrporaHoBa i no HOpMaTUBHBIM JaHHBEIM, NpHBeJeHO B Taba. 4.1. Ko-
JebaHHa KOHUEeHTPalUuu ObITOBHIX CTOYHBIX BOJA O B3BELIEHHBIM BEIECTBaM
u BIIKs npuBeneus Ha puc. 4. 4.

Tabauua 4.1

Macca 3arpa3sHeHMH ObITOBBIX CTOYHEIX BOJ, HAa OAHOI'O XHTEJS B CYTKH

Macca sarpsisHeHuii, r
Hurpengest
o HOpMaM no C. H. CrporaHosy

Bspewenusie Bemecrsa . . . . e . 65 35—60
BIIKs HeocBerT/eHHOH CTOYHOMH BO.ZIH e . 54 —
BIIK; oceersennofl croyHo#l Bogbl . . . . . 35 35
BI1Knoap HEOCBETJEHHOH CTOYHON BOABI . . 75 —

BIIKnonp OCBETIEHHOH CTOYHOH BOABI . . . 40 40—50
Asor ammommBHEX comet N . . . . . . 8 7—8
Kanmii (K;0) e e e e e e e — 3

doctarn (PzOs) e . C. 3,3 1,5—1,8
B rToMm uucie or Moomux cpenC'rB . 1,6 —
XJIOpHOE THILEBHE . . . 9 8,56—9
[ToBepxHOCTHO-aKTHBHEIE BeuJ.eCTBa (HAB) . 2,5 —
OxHCAseMOCT TEpMaHraHATHAR . . . . o . — 5—7

ConepxaHue XJIOPUIOB TakKxe 0oJiee WM MeHee NOCTOAHHO. M3MeHeHHe
MacChl XJIOPHJIOB yKa3blBaeT Ha MPHMeCh IPOU3BOACTBEHHBIX CTOYHBIX BOJA.

Macca sarpsi3HeHHil, IOCTYyNIAIONIUX CO CTOYHBIMH BOLAMH OT OGHIECTBEH-
HBIX yupexaeHuil (6GOJbHHUI, CTOJOBHX H [p.), KOTOpble 00GCAYyKHBAIOT Hace-
JeHHe, NpPOXKHUBAIOlee HA KaHAaNH3yeMOH TeppUTOPHH, YYTEHO HaHHBIMH,
npuBeleHHBIMU B TabJa. 4.1.

BBugy Toro uro 3arpsfisHeHHs B [IPOU3BOACTBEHHLIX CTOUHBIX BOIAaX BeCh-
Ma pa3HooOpasHbl [0 X XapaKTepy H Macce M 3aBUCAT He TOJBKO OT poia
IIPOU3BOJICTBA, HO H OT Pa3JIHYHBIX TEXHOJOIHYECKHX HPOLECCOB, AATh KaKYIO-
Ju60 TEXHOJOTHUECKYI0 XapaKTePUCTHKY 5THUX BOJ He MpeACTaBJseTc BO3-
MOZKHBIM, B Ka)KJJOM OT[IeJIbHOM CJIyyae COCTaB HPOH3BOACTBEHHBIX CTOYHBIX
BOJL HEOOGXOLHMMO ONpene/ifiTh: IO pPe3yJbTaTaM KauyeCTBEHHOTO M KOJHYECT-
BEHHOTO aHAJ/IHM30B CTOYHHIX BOA (MJis NEeHCTBYIOUINX NPEANPHATHH); [0 AaH-
HBIM, HOJIy4eHHBIM OT TEXHOJIOTOB IIPOM3BOICTBA O MAaCCe€ M KauyecTBe 3a-
IPSISHEHHM, TOLJeXalHUX CHYCKY B KaHaJW3amuilo (A8 NPOEKTHPYeMbiX
OpeANpHATHH); MO AAHHBIM O COCTaBe BOABI MPEANPHUATHHE, UMEOUUX aHa-
JIOTHYHBIE TEXHOJIOTHUeCKHE IIpoLecChl (/s IpenBapuTeJbHHIX CooBpake-
Huit).

B nocnensee BpeMsi BOZHUK HOBBIH BHI CTOYHBIX Boj. Kak usBecTHo, M
IPOH3BOJICTBA ATOMHOH 9HEPrHH B MUPHBIX LeJAX IIHPOKO HCIOJB3YETCS BO-
na. Oco6eHHOCTh CTOYHBIX BOJ, TAaKOro NMPOW3BOJCTBA COCTOUT B TOM, YTO B
HHX cojJepiKaTcsl Pa3HOOOpasHbe PAaJHOAKTUBHHIE 9J1E€MEHTH. DTH SJ€MEHThI
BCJ/ie[ICTBHE U3JyUeHHS NPH U3BECTHEIX YCJAOBHAX MOTYT IPEICTABJIATH ONAacC-
HOCTb [JIs 3J0POBbS JIOLEH H XKHBOTHBIX. DOJbIIasi MJH MEHbUIAS CTENeHb
ONacCHOCTH 3THX BOJ ONpeJeNsieTcs NPHPOJAOH HaXONANIUXCSA B HHX paguoak-
THBHBIX 3/ICMEHTOB H HX KOHIEHTpalHeH, KOTOpasi ONpeAensieTCst aHaJH30M
BOABI H BhIpaxkaercss B eJHHHLIAX PalHOaKTHBHOCTH. 33 €IMHHIY paaHoaK-
THBHOCTH NpHHATO K0pH (1 Kiopn=1000 Mxiopu==1 000000 mkxiopu), T. €.
KOJINUeCTBO JII0O0ro paguoakTHBHOIO M30Toma, uaayuawoomero 3,7-101° anp-
ta-vacrun B 1 c.
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§ 78. HUTPUOHUKALHKA U DEHUTPHOUKALUA

[Ipu COOTBeTCTBYIOLIUX YCJIOBHAX (HaNHuHe KUCJI0pOJa, TeMIepaTypa
Bhilie 4°C u Ap.) mox neficTBHeM a3pOGHBIX MHKPOOPTaHH3MOB (HHUTPHGDHON-
pywolinx 6aKTepuil) TPOUCXOIHT OKHCJEHHE a30Ta aMMOHHMHHBIX cOJed, B
pesyabTaTe 4ero oOpasyioTCs CHA4aJja COJM a30THCTOH KHCJIOTH, HIH HUTPH-
THI, 8 IpH AAJbHEHIIeM OKHC/JICHHH — COJMU A30THOH KHCJOTHI, HJIH HHUTPATHI,
T. €- IPOHCXONHUT IIPOLeCC HUTpupurayuy. ITOT GHOXUMHYECKHI pouecc Gl
otxphiT B 70-x rogax XIX B. Ho Tosbxo B KoHite XIX B. pycCKOoMy MHKpOGHO-
Jgory C. H. BuHorpanckomy yna/noch BBIAENHTh YHCTYIO KyJAbTYpy HHTpHDH-
uupyomux 6akrepuil, OgHa rpynmna 3Tux 6aKTepuil OKUC/ASeT aMMHAK B a30-
THCTYIO KHCJOTY (HHUTPUTHHE GaKTepHH), BTOpas — a30THCTYI0 KHCJIOTY B
asoTHyio (HuTpaTHble 6akTepun). Hurpudukauus uMeer GoJbluoe 3HaueHHe
B OUHCTKe CTOYHBIX BOJ, TAaK KaK 3TUM IyTeM HaKaIJMBAETCS 3amac KHCJIO-
pona, KoTophlil MOXeT OBITh HCNIOJAb30BaH I/ OKHC/IEHHS OpraHHyecKux 6es-
a30THCTHIX BeLIeCTB, KOTNA MOJHOCTHIO yiKe H3PACXONOBAaH MJIsl 3TOrO IIPO-
11ecca Bech CBOOONHBIN (pacTBopeHHHH) KHCJAOpon. CBf2aHHBIH KHCJIOPOX
OTUIEMJIsSIeTCs] OT HHTPUTOB M HHTPATOB IOA LEHCTBHEM MHKPOOPraHHM3MOB
(renuTpudUUHPYIOIMUX GaKTEPHA) ¥ BTOPHYHO PacXOLYeTCS I/l OKHCJIEHHS
opraimnyeckoro BelllectBa. IIpotiecc 3T0oT HaswBaeTcs denurpugpuxayueil. On
CONPOBOXKACTCS BEIIENEHHEM B aTMocdepy cBoGonHoro azota B hopme rasa.

Macca kuciopofa, 3aKJIO4AIOIErocs B HUTPUTAX W HUTpaTax, MOXKeT
GEITh Ollpe/iesieHa CIeLyionIM 06pas3om.
Peakuus oKHCJIeHHST a30Ta aMMOHHIHBIX COJief

(NH,), COg - 30, = 2HNO, - CO, - 3H,0; (4.3)
2HNO, -+ 0, = 2HNO,. (4.4)

s 06pa3cBaHUsl HUTPUTOB MO ypasHeHUWio (4. 3) wa 2 mace. 4. azota
Tpebyerca 6 Macc. 4. KHCJAOPOAa, a 118 o0PasoBaHHUs HUTPATOB IO ypaBHe-
Huo (4. 4) — enle 2 Mace. 4. KHCJIOPOAA, T. €. Bcero 8 Macc. u. Tak Kak OTHO-
CHTeNbHAs aTOMHASl Macca a3oTa paBHa 14, a kucjopoaa — 16, 1o Ha okucie-
HHE IO HUTPATOB Tpebyercs Ha 2-14=28 macc. u. agora 8-16=128 macc. u.
KHCJIOpOAa, uny Ha 1 mr asora 128 : 28=4,57 Mr kucjaopona.

B npouecce nenntpudukanuu HuTpuToB NoOj3; 0cBO6OKZAETCA HECKOJBKO
MeHblIasi Macca KHCJIOPOJA, TaK Kak 4acTb €ro YXOAUT Ha o0pasoBanue yr-
JIEKHCJIOTHEL ¥ BOABI, a KMEHHO Ha 2 Macc. 4. a30Ta 0cBoGoxnaercsa 3 mace. u.

16:3 =1,71 mr kucaopona. Ilpu nenutpn-

¢dukanun suTpaToB NyOs na 2 1\14élc5c. 4. 330Ta OCBOGOKaeTcs 5 Macc. U. KHC-
14.2

[Tponecc HuTpHHUKALUKE SBJISETCH KOHEUHOH CTafuell MuHepau3aluu
a30TCoNepIKAIINX OPraHHUECKHX 3arpsasHenuil. Haauuue vuTpaToB B ounuieH-
HbIX CTOYHEIX BOJAX CJIYXHT OJHHM M3 NOKa3aTenell CTENEHH HX IOJHOH
OYHCTKH; NMOTOMY HeO6XOAHMO ODHUMEHATb TAaKHe OUYHMCTHBIE COOPYXKEHHS,
KOTOpble obecneunsyu Gbl ONMTHMAJbHBIE YCJOBHSA JJisi KH3HeAeATeJbHOCTH
HUTPHQHUHPYIOUHX OakTepuil.

KucJiopona, uj# Ha 1 Mr asota

Jopoza, ud Ha 1 Mr asora =2,85 Mr Kucjopoza.

§ 79. PACTBOPEHHE U NIOTPEBJEHHE KHCJIOPOIA

JIfii OUMCTKH CTOYHHIX BOJ, KOTOpasi HauGoJee YCIELIHO MPOXOANT B
a3po6HBIX YCAOBHAX, KaK 3TO BHAHO M3 NpeAbyliero, HeoGX0NHMO HAJIHUHE
KHCJIOPOAA /il OKHCJIEHHS] OPTaHHUECKOTO BELIeCTBa, BXOMSIIET0 B COCTAB
3arpsiageduil CTOUHHEIX BoJ. V3pacxonoBaHHBI! Ha $TO KUCAODPOL MONOJMHSIET-
csi [JIaBHBIM 00Pa30M 3a CUeT PACTBOPEHHS €ro u3 aTMOC(EepHOro BO3ayXa.
Takum 06pa3oM, B KaHAIH3AMHOHHBIX OUHCTHBIX COOPYKEHHSX, KOTOpbIE CAY-
JKaT [T MHHepaJiu3aliyl OPraHHYeCKUX 3arpASHEHHH, BXOMSILIHX B cOCTaB
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CTOYHBIX BOI, OJIHOBPEMEHHO IIPOTEKAIOT ABA npolecca: noTpebaeHne KHCAO0-
poZa ¥ ero pacTBOpPeHHe, YCTaHOBJEHO, YTO MHHepa/Ju3alus OpraHHyecKoro
BelllecTBa, MPOUCXOAANIAS B PE3YyaIbTaTe €ro OKHCJICHHS NPH COAEHCTBHH MH-
KPOOPraHH3MOB-MUHEPAJH3aTOPOB HJ/AH TaK HAa3HIBAEMOT0 OHOXHMHYECKOTO
OKHCJIEHHS, coBepluaeTcs B nBe Gasbl: B NepBoil hase OKUCIAIOTCH YIVIEPOJ-
colepxaliye BelIecTBa, Naioliiue B pe3yJjbTaTe YIJIEKUCJIOTY U BOARY, BO
BTOpOH — a30TCOAepKalnue BelllecTBA CHayaja N0 HUTPHUTOB, a 3aTeM [0
HHUTPATOB.

Ilpu nocraTouHOM conepKaHHH KHCAOPOLA CKOPOCTb OKHCJIEHHS B I€PBOH
(yraepomuctolt) ¢as3e moauuMHSETCs, KaK 2TO YCTAHOBJEHO, OIpele]eHHOMY
33aKOHY' CKOpPOCTb OKHCJIEHHS, HJIH CKOPOCTb TNOTpebsieHHs, KHCJAOPORA IIPH
HeH3MeHHON TeMmMneparype B KaxKJIpll JAHHBHIH MOMEHT IPONOpPLHOHAJbHA
Macce OpraHHYeCKOro BelecTBa, Haxoafmerocss B Boxe. CjefgoBaTesbHO, N0
Mepe OKHCJIeHHUSI OpraHuuecKoro BelllecTBa, ecyid HeT MOCTYILJIEHHs HOBBIX 3a-
IpA3HEHUH, CKOPOCTb OKHUCJIEHHS BCe BPeMs YMeHbHIaeTCs.

DTOT 2aKOH JaeT BO3MOKHOCTh BHIBECTH ypaBHEeHUs NOTPeGJeHHs KACJO-
pona. Eciu o603naunth uepes L, conepxKanie KUCJopona, Heo6Xo0aumMoro Ajas
OKHCJIEHHSI BCero OpraHuyeckoro BellecTBa, HMeWIerocs B HauaJe mpolec-
ca, M yepes x; couepxaHue Kucjaopona, norpebieHHOro 3a Bpems £, To conep-
)XaHHe Kucjaopona L;, TpeGyeMoro A, OKUCIEHHS OCTABLINXCH N0 HCTEYEHHH
BpeMeHH { OpraHMYeCKHX 3arpssHeHufl, 6ymer Ly=L,—x;.

YKasauublil 3aKOH MOXKET ObITh BHIPaxKeH PAaBEHCTBOM

—= = —k (L, — %), (4.5)

rae k; — ko3dduueHT NPONOPUHOHAIBHOCTH, HJAM KOHCTaHTa CKOPOCTH IIO-

Tpeb/IEHHST KHCAOPOAA.
HHurerpupyst 9T0 paBeHCTBO, MOJYUYHM:

—1In(L,—x;) =k t-+C.
Taxk kak npu {==0 sHauenre x; Takike paBuo 0, noayuaeMm C=-—InL,.
IlosTomy
In(L,—x)="L,—k (4.6)
Ilna nepexona K AecsiTHYHEIM sorapudraM BBOXUM HOBHIH KO3(PHUIHEHT
IIpOTIOPHHOHANLHOCTH R, =k lg e==0,434 k| . OcBoGoxnaemcss or sorapud-
MOB U B pe3yJsbTaTe NoJiyyaeM YpaBHEHHS Tpolecca NoTpeb/aeHust KHCAopoaa
npH OGHOXHMHYECKOM OKHCJIEHUH OPraHHYecKOro BEleCTBa:
Li=Ly—x; = Lo- 10755 (4.7
x4= Lg— Ly = Ly (1 — 107~%%), (4.8)

Oxucsenue OpraHHyeCKHX 3arpsi3HeHH, CONEPKAUIUXCSA B CMeCH OBITOBBIX
H IPOU3BOJNCTBEHHEIX CTOYHEIX BOJ, IPOHCXONUT IO GOsiee CAOXKHOM 3aBUCH-
Moctd. Bo MHOrmX ciayuasx xoli GHOXHMHYECKOro NOTpebJEeHHS KHCIOpPOLa
ONHCHBAeTCss GUMOJIEKY/ISIPHBIM YpaBHEeHHEM

—= = b (Lg— x1)%. (4.5a)

Koscranta ckopocTu oKuc/ACHHS B 9TOM caydae pasHa 0,0006.

3uauenne Ry — KOHCTAHTs CKOPOCTH GHOXMMHYECKOro IoTpeGieHuss KHC-
JIOpOJia — 3aBHCHT OT TeMrepaTyphl T, yBeIHUHBAACH C €¢ MOBHILICHAEM,

DMNUPHUYECKUM IyTeM HafileHo, YTO H2MEeHEeHKe KOHCTAHTH B 3aBHCHMOC-
TH OT H3MEHEHHs TeMIlepaTypbl MOXKeT OBITh BhIpaKeHo Gopmytoi

ky(r,) = By, 1,047 T, (4.9)
roe Ryr, u Ri(r,) — 3HaUeHUS KOHCTaHTHl £ npu Temneparypax T; u Ty °C.
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JIu cOOTHOIEHHE CNPaBeNIHBO s Temnepatyp ot 10 no 30° C. Onpe-
AeneHHe moTpeb/eHus Kucaopoaa B JaGopaTOPHBIX YCJIOBHSIX OGBIYHO NpPO-
ussogat npu remneparype 20°C, nostomy dopmyna (4.9) mas npakTHue-
CKHUX Leselt npuobperaer BUL:

T—20°C
kyry = kigape ¢y 1,047 . (4.92)

Jlns cMecu CTOYHBIX M PeUHbIX BOX KOHCTaHTa Kjy@eecy pasua 0,1; nas
CTOYHON JKHAKOCTH B NPOUECCe OYHCTKH €€ 3HaueHHe ObIBACT pPasHYHEIM B
3aBHCUMOCTH OT CBOHCTB JKHAKOCTH. Tak, Hanpumep, AJsi CTOYHBIX BOJX MOC-
KOBCKOH KaHaJH3alUM{ BeJHYHHA Ry(ry KoJcOJercst B pasHble NEPHOAH rofa
B npenesnax 0,08—0,25, uto ykasniBaeT Ha pa3HooGpasHe H HENOCTOSHCTBO
OpraHuyecKHX BellecTB, COLEePKAIMUXCH B CTOKAX.

Hauasnbnas nmorpe6HOCTL B KHCI0poJe Lg YBeHUHBAECTCH C NOBHILIEHHEM
TEMIIEpATYphl U YMEHbIIAETCH C ee NOHHKeHHeM. [lo SMIHpPUYECKHM maH-
HBIM COOTHOULIEHHE 3TO MOXeT OHITL BHIpaxeHo (GopMyJoi

Lacry = Lagage ¢y (0,02T-0,6), (4.10)

rae Loy ¥ La@occy — morpebHocTs B kucsaopone npua T u 20°C.

Brruncnennasa no dopmydse (4.7) ocramollasicss noTpeGHOCTL B KHCJIOPOJE
yepe3 KaxKAble CYTKH, BHIpazkeHHas B IIPOIEHTAaX OT HayaabHON notpebGHOCTH
B KHcaopone npH Temueparype 20°C u npu k;=0,1, npencraBiena B
tabJj. 4.2.

Tabauuwa 4.2

TNorpeGHoCTL OpraHnYeckoro semecTsa B kucaopone L %,
yepe3 { CYTOK mocle HAYaja npouecca GHOXHMHYECKOTO OKUCIAECHHSR

t Ly ¢ L, t L, ¢ L, ¢ L, t L,
1 79,4 6 | 25,00 11 )7,04)f 16 J2,51) 21 (0,79 26 | 0,25
2 63,1 7 19,9 12 6,31 17 1,99 22 10,63} 27 0,2
3 50,1 8 | 15,80 13 {501l 18 |1,58] 23 |0,5 | 28 |0,16
4 39,8 9 12,6 14 3,98 19 1,26 | 24 | 0,4 29 0,13
5 31,6 10 10 15 3,16 20 1 25 0,32 30 10,1

Bpemsi, TpeOyemoe A cHH:KeHHS 1orpebaeHust Kucaopona ot Lg 10 Ly,
coraacHo dopmyne (4.6)

——jg 2 (4.11)

M3 s1oit popMy.Ibl BUAHO, YTO AOCTHIHYTH MONHOTO OKHCJACHNS BCEFO Op-
TaHUUECKOr0 BEUIECTBA, NPH KOTOPOM L; Gbl0 6Bl paBHEIM HYJO, TeOpeTHue-
CKH HEBO3MOKHO, TaK Kak TpebyeMoe AJil 3TOTO BpeMs LOJKHO GbiTh PABHO
6eCKOHEUHOCTH.

DToMy Ke 3aKOHY IOAYHHSETCA NPOLECC PACTBOPEHHS KHCAOPOLA B BOJIE.
Kucnopon, kax u BCsKul APYroi ras, MoxeT pacTBOPSATLCS B BONE JHIIb A0
OnpeJe/IeHHOro, HacHIamwiero Bogy obbema. IToT 06beM 3aBHCHT OT TeM-
nepaTypel M JaBJCHUA: 4eM TEMIlepaTypa Bhblllle, TeM DacTBOPHMOCTb KHC-
Jopozna Menblie. B Ta6a. 4.3 npuBegeHa pacTBOPUMOCTb KHCJIOpPOZa BO3LYXa
B YHCTOH H 3arpsI3HEHHON BOJAE NIDH JieTHefl H 3HMHel TeMIepaType H AaB-
Jenuy Bosayxa 0,1 MIla.

YKazaHHas 33aBHCHMOCTb CYLIECTBYeT NPH PACTBOPEHMH KHCJIOPOAA, HA-
XoAsIIerocss B BO3AyXe MNOJA NAPUHAJbHLIM NaBJEHHEM, COOTBETCTBYIOIHM
€ro cogepKaHulo. PacTBOPHMOCTb UHCTOrO KHCJOPOAA, HAXOMSIMIErocs MHOJ,
GoJsiee BHICOKMM JaBjeHHeM, Oyler Boime. Taxoe siBnenne nabmonaercs, Kak

176



Ta6auuwa 4.3

OcHoBHble XUMHYECKHE MOKA3aTCAU BOAB BOLOEMA

PacTBopeHHsI# KHCIIOPOL OkHCasten Bapeluentbe

Crenenn 3arpAsHeHHst JEeTOM SUMOH BHKB* MocTe beujecTsa
Mr/x

Quenp uucras . . . . 9 13—14 0,5—1 1 1—3
Yucraa , . . . . . 8 11—12 1,1—1,9 2 4—10
YMepeHHo 3arps3HeHHas 6—7 9—10 2—2.9 3 11—19
3arpAsHenHas . . . . 4—5 4—5 3—3,9 4 20—50
Tpaznasa , . . . . . 2—3 0,5 4—10 5—15 51—100
Ouenp rpsznas . . . 0 0 >10 >15 > 100

¥ Onpepenenne BIIK npusexeno B § 80.

H3BeCTHO, IpH (GOTOCHHTe3e, KOrjfa 3eJeHOe BEelleCTBO pacTeHull, pasjaras
na ceery CO,, Hor/ionmaer yriepox u BbLE/sieT YUCTHH KHUCJIOPOA.

CxopocTh pacTBOpeHHst KHCJIOPOJa, COrVIACHO YKa3aHHOMY BhlIE 3aKOHY,
B KaxJAblli JaHHbIH MOMEHT oOpaTHO IPONOpPLHOHAJbHA CTENeHM HaCHIIIeH-
HOCTH BOJABI KHCJIOPOAOM HJIM NPSMO HNpONOPUHMOHAJBHA ero HeJOHAaCHIIIEH-
HOCTH (meUUIHTY). DTO OTHOCUTCH, KOHEUHO, JIMIIb K NOBEPXHOCTHU COIPH-
KOCHOBEHH# BOJBI ¢ Kucjoporom (Au¢dy3noHHOMY ciow). s Toro uTo6sl
3Td CKOpPOCTb DACTBOPEHHS OTHOCHJACh KO BCell Macce BOABI, HEOGXOAMMO
MHTEHCHBHOE ee NepeMeinuBaHue. Jlehuuut kucaopona moxer 6HTh BbIpa-
J)KeH B aGCOJIIOTHBIX 3HAaueHHAX (B MI//), 8 TaKXKe B OTHOCHTE/bHbIX BEJHU-
yyHax (B NPOUEHTAX MJIK B JOJSAX OT NOJHOTO AeduuUTa).

Ecnu 0603HaunTh uepe3 D, HauaJbHbI AeQHIHUT KHCJAOPOAA, BHIpAXKEH-
HEIYl B OJISIX OT NoJiHOro peduuuta, a uepes Dy — neduuurt Kucjiopopa B Bo-
Ie TO NPOIIeCTBHH BPeMeHH f, TO NpOUEeCcC PACTBOPEHHS MOXKET GHITh BbIpa-
KeH ypaBHeHHEeM

D; = Dy 107 5af | (4.12)

rae k3 — KOHCTaHTa CKOPOCTH PacTBOPEHHS KHCJIODOAA, 3aBHCSIAs OT IpH-
pOABL rasa, TeMIepaTyphl CPefibl, COCTOSSHUS NOBEPXHOCTH H YC/JAOBHH lepe-
MeLIWBaHuA BO3AYXa ¢ BOLOM.

3HaueHne KOHCTAHTHI ko, KaK U 3HaueHUe Ry, CHJIbHO KoJsiebseTcs: B cpel-
HeM OHO MoxXeT ObiTb npuHaTo paBHeIM 0,2 npu Temneparype Bogw 20° C.

C noBhIIIEHHEM TeMIEepaTypbl KOHCTAHTA CKOPOCTH PACTBOPEHHS KHCJIO-
pona nosuimaercsd. OnHaKo, BBHAY He3HaUHTEJIbHOTO H3MEHEHHs 3TOH CKO-
pocTH, NPaKTHYECKH NPH pACUETaX PaCTBOPEHHS KHCJIOpORA MONpaBKy Ha
TEMIEePaTypy MOXKHO He YUHTHIBATb.

§ 80. BHOXHMHYECKAA H XHMUYECKAA NOTPEBHOCTDH
B KHUCJIOPOAE

CreneHdb 3arpsi3HeHHOCTH KakK CTOYHBIX BOJ, TaK H BOI BOJAOEMOB OpTa-
HUYECKMMH BENIECTBAMH, COJAEpXKAallMMHCH B pacTBOPEHHOM BHJE H B BHIE
HeoCeJalollHX B3BEIleHHBIX H KOJJIOHIHBIX YaCTHI, MOXKeT GbiTb olpejeeHa
IO COAEpPKAHMIO KHCIOPOAa, HoTpebiseMoro Ha GUOXMMHUECKOE OKHCJAEHHE
3THX BellleCTB B Ipollecce KHU3HeeATeNbHOCTH a3pOOHBIX Gaktepuil. Besn-
YHHA T2 HOCHT Ha3BaHHe OGUOXHMHUYECKOHA NIOTPeGHOCTH B KHCJIOpOIE, 000-
snauaetcst BIIK u unc/eHHO BripakaeTcss KOHUEHTPalMel KHCJIopoxa B Mr/i
win r/M%. B HeKoTOpbIX caydasix NPHXOIHTCS HCYHCAATb CyMMapHylo GHO-
XHMHYECKYI0 NOTPeOHOCTb B KHCJIOPOJE IJf BCefl MacChl OpraHHYeCKHX 3a-
rpsA3HeHHH, cOpachiBaeMblX B BOJOEM CO CTOYHBIMH BOXaMH.
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