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KHWHETUYECKOE HCCJEJOBAHHE
MEXAHHU3MA PEAKLLUU HUTPOBAHHUS
APOMATHYECKHX COEAUHEHUM A30THOW KUCJOTOH

A. T. CTPOMBEPT, X. A JIEJIBYYK

Opuum u3 Hac [1, 2] 6blAM NMpoBeAeHB! KHHETHUYECKHE HCCAEJ0BaHHA
irpollecca HHTPOBAHUA APOMATHUYECKHX coeJHHeHHIT — GeH30s1a, TOJIY0J4,
rnoabensosa, Gpombendona u xaopberszona 100%-Hoil a30THON KHUCJIOTOI
B HHTpOoOeH3osbHOM pactBope npu 20°C. 100%-ras asotHas Kucaora 6blia
nojgydeHa HaMH 1o MeToay, paspaboranHomy Munienko [3], nyTeM MHOT0-
KpaTHOI hieperoHKd cMecH as3oTHoi kucaothi (ya. Beca 1,40) ¢ cepuoit kuc-
jdotoi (ya. Beca [,84) npu ocrtarounom pnasienuu B 25-—30 mm pr. CcT. B
Temneparype 25—40°C. '

ITpoBejlentble HaMH pacueThl 10 ONPECACHUIO [I0Ds KA PeAKIHE HHTPO-
EAHNS Ha OCHOBAHHM YKAa3aHHBIX BLIIIE OMNBITHBIX MAHHBLIX NPUBEJH K He-
IpaBaonoAo6HO BBICOKMM 3HAUeHHsIM Topsnka peakuuu (ot 6 mo 10); mpu
3TOM [OPAMOK peakiHyd MEHsICA ¢ TedeHHeM BpPeMeHH. IDTH pPe3yabTarhbl
YKa3blBAIOT HA CJAOKHOCTH MeXaHH3Ma Ipolecca HHTPOBAHHUSA, 1. e. Ha 1PO-
TeKaHue npouecca mo cTaiuaM.

[3BecTHO, 4TO TONBKO B PEAKHX CAY4afX Y/IAeTCsi ONPeleHTb OilbiT-
HbIM TIYyTeM COCT4B [IPOMEXKYTOUHBIX HEYCTOHYHBLIX COGAMHCHUIL U OJHO-
SHAYHO YCTAHOBMTbL MeXaHH3M TNPOTeKaHUs peakluu no craausm. B 6ob-
HIMHCTBE CJAyYaes NPUXOAHTCH HAa OCHOBAHUHM TEOPETHUECKHX COOOpazKeHwuil
M KOCBEHHBIX ONBITHLIX JaHHBIX NpeAnosaratb Haun0oJjee BEPOSATHBIN Mexa-
HU3M IIpOLecca W 3aTeM CPaBHHUBATL [10JyYeHIble KHHETHUECKIEe ypaBHeHu:
C OUDITHBLIMY JAHHLIMH [4].

Huike npusoaurcst Haubosee BepOSITHBI MeXaHU3M MPOTEKAHHUS 110 CTa-
AUSAM peakuly HATPOBaHHs CeH3oaa 430THOH KHUCJI0TOH B HUTPOOEH30JbLHOM
pactBope (OVKBLI NOZ (OpMyJaMH XHMHUYECKHX COELHHeHHHI 0003HAualT
KOHLEeHTPaIllHH peaTHpPYIOILUX BelUleCTB B MOMEHT BpeMeHu f):

I. ArNO,-HNO, = ArNO, -+ HNO;,

&y Gy S
1. 2HNO,— H.NO3 + NO3,
S z Cy
L. H,NOs" = H,0 + NO:,
z v X
IV. ArH - NO7 & ArHINGS,
Cy X p
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V. ArHNO; - NO3 <ArNO, + HNO,,
p Cy 4 S

VI. HNO; -} H,O = H;0+ -~ NOs .
8 y C3 Cy

AN

CyMmapHas peakuus

VIL 2(ArNO,-HNO,) * ArH = 3ArNO, -+ H,0* + NO3..
Cyq Cy Ca C3 Cy

[lepBasi crTaausi BK/AKOYeda HaMU B OOL(HA MeXaHM3M HHUTPOBAHHA B .
CBSI3H C TEM, 4TO M3 AAHHBIX KUHETHYECKOro HCcaed0BaHus Bblile YKaszaH-
HBIX CHCTEM, a TaKKe JaHHBIX JJIsi CHCTeMBI HHTPOOEH30J — a30THAas KHC-
JloTa, JJas1 KOTOPOIll 6bLIM NpPOBeleHbl KaK KHHeTHYeCKHe HCCIeAOBaHUA, TAK .
M HCCIe0BAHHMS APYTMMH MeTomaMHu (hH3HKO-XHMHyecKoro anaamsa [I, 2],
cJelyeT, uTo HHTPOOEH30/] KOMIIEKCHO IIPHCOEIMHSIET a30THYI KHCJIOTY
M 3TUM ee Ae3aKTHBHpyeT. B wactnocTtu, Ha oO6pa3oBaHHe 3TOr0 KOMIJIEKC-
HOro COeJMHEHHs] YKasblBaeT TAKOH OMbITHHIE ¢axT. IIpouecc HHTpOBaHHA .
yHCTOro Genzosia uau toayosda 100%-Hoit a30THOH KUCJAOTOU NPOTEKaer npH
KOMHATHOII TeMmepaType upesBbiuaiino 6ypHo. Ho B cmecn Genson — aszor-
Hasi KHCJA0TA — HUTPOOEH30J ¢ MOJIbHBIM  COOTHOIUEHHEM COOTBETCTBEHHO -
1:1:2 npouecc HHTPOBAHHA NPOTEKAeT B TedeHHE HECKOJNBKHX CYTOK H He
Ao KoHua [2].

Bropas u Tperbs CTaiMu BKJAIOYEHB HAMU B CBASH C TeM, YTO MHOrO-
YUCTeHHBIME paGoTaMu, MPOBEJEHHBIMU KaK COBETCKHMM, TaK H 3apylex-
HBIMH YYeHDLIMH, J0Ka3aHO, UTO HHTPYIOLIHM aTreHTOM NpH HUTPOBAHHH apo-
MAaTHUECKUX COCIAMHEHHH a30THOHM KHCJOTOH MM HUTPYIOIHMH CMeCSIMH
SIBJ1SIETCS] KATMOH HHUTPOHHSA [5-7].

UerpepTast U naras cTaAMH BKJWOYEHHl B CBA3M C TeM, UTO NpOCTad
cxeMa OOMEHHOIO pas/ioXKeHHs

RH -+ HONO, - RNO, -+ H;0

yKe 1aBHO 3aMeHeHa 0oJee CAOXKHBIMH CXeMaMH,

B ofuieli ¢opme MEBICAbL O TOM, 4TO IepBOHl CTagueH npouecca 3ame-
LIeHHs! siBJIsieTcst oDpasoBaHue NMPOAYKTa NPHCOeJHnHeHHs], Gblja BbhiCKa3ana
eme Kekyme. Ilosgnee no 3TomMy BoOnpocy ObLI10 BBICKA3dHO MHOTO TEOpPHi
Ha OCHOBAHMHM OMbITHBIX JaHHLIX [H, cTp. 68—80; 8], NOATBepPKAaIOUINX YeT-
Beprylo u nATyio craaud. llecras craaus HaMu BKJKOYEHA B CBSIBH C TeM,
YTO [0 Mepe NMpOTeKaHHs Npouecca HUTPOBAHUS U OOPas30BAHHS HUTPOHHIL-
KaTHOHA HAKaIJHBAeTCs BOJa, B NPUCYTCTBHH KOTOPOiT GyAeT MPOHCXOAMTD
JHCCOLHANHASA a30THOIH KHCJIOTHI.

Caegyer oTMETHTb, UTO B H3YUEHHBIX TPOIHBIX cHUcTeMax: OeHsos (H/M
ero TaJoreHONPOH3BOAHBIE) — a30THAS KHCJI0Ta-— HHTPOGEH30J NPH MOJb-
HOM cooTHowenud 1:1:2 He mpoucxozut o6pasoBaHHd B 3aMeTHBIX KOJH-
yecTBax auHutpobensona. Ha 3To ykasbiBaloT Kak gautepaTypble [9—I13],
TaK W Halu¥ onbITHble gaHuble. [Ipu cMellenun a30THOM KHCJIOTBI U HUTPO-
Gensosia npu 20°C B cooTHourennu 1 :2 peakuus o6pasoBanus JHHUTpOOEU-
30J1a TIpOTeKaeT upe3BbUaliHO Melaendo, U uepes 10 uvacos mpopearupona-
J0 0Koso 1—29% (MOJBLHBIX) B3ATOH a430THOU KHCJOTDI.

Kak w3BecTHO, Npu NMPOTEKAHHH Peakuuy 10 CTajuaAM 006M1as CKOPOCTb
peakunu U ee KHHETHUECKOe YpaBHeHHe OMpedeasdioTess JHMHUTHPYIOLIEH
cTtaauvelt nporecca. [lpeanosaras, 4to KaxJaas U3 NPUBEIEHHDLIX CTadHH
MCHer ObITh JUMHTHDVIOUIE, HaMM BbIBeleHBl YpaBHEHHS [/ CKOPOCTH
pPeaklHy ¢ YYETOM Kak NpsfMOH, Tak ¥ oO6paTHOI peaklMH; NpU 3TOM ApYyrue
CTaAMH peakluH CUHTAIOTCH NPaKTHYeCKH PaBHOBECHBIMH.
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Jlerko BuaeTh, 4To A5 BceX NUMHTHPYIOUIMX CTaLHHA MOJAYYAIOTCH HAEH-
" THYHBle BHIPAXKEHHs, KOTOpBle PasjUyaloTcsl TOJAbKO BUIOM cpyHKmm f(c)
. ¥ 3HayeHHeM KOHcTaHThHl (const):

lgv = const + lg p: (H
P f(c)[ G 1] 2)
0304 .
P () (c5)° (3)
(e1°)* (€5))

rae ¢; ®, 3%, 3%, 4™ — KOHIUEHTPaUuHHu earu IOUHIHX BelieCTB II0CJe
s L2777, 3 4

IpeKpalleHns PeakUuu (npH {—oo)l}.
A TpOHHOM cMecH a30THAS KHCAOTA-GeH30J-HUTPOGEH30J (PYHKIIHK
[ (¢) A1 pa3HBIX JHMHTHPYIOUIMX CTALMI JAK0TCS BbIPaXKeHUSIMH:

CTanus; | I [ v v Vi

.‘3,“ Q
. C4C C3Cq €405 € 2
flo): _4__5_ R B M N
Cs? Cy Ca O3

Kouuenrpauuu ¢y, ¢, ¢3, ¥ ¢; pearHpylOIIMX BEILEeCTB B ypaBHeHUH
<yMMapHoil peaknuu (VII) cBg3anm ¢ HauyaabHBIMM AHAJHTHYCCKMMH KOH-
LeHTpauusaAMu Gensona (%), a30THOH KHCJIOTHI (¢°1) u HUTpOGEeH30M2
(¢°) W awaJdHTHYECKOl KOHLEHTpalHH (¢,) a30THOH KHCJIOTHl B JAHHBI
MOMEHT BpeMend (omnpezeseHHON THTpoBaHHeM OGapUTOBOI BOAOI) clelyio-
LIMMH COOTHOILIEHUSIMH: ‘

C, = 2, — o1 €= Ch— Ci ¢y ;

cy = €l —¢y; ;= 3(c)—¢,) -+ 05,

[losicunm BeiBOx ypasHenuirt (1) m (2) mas cayuas, korma cragusi 111 sBasercs -
MUTHDVYIOILEN, NPU 3TOM

Vin = ;Z — &y 4 XY, (a)
QcranbHple NATH CTafMil CUHTdeM NPAKTHYECKH DABHOBECHBIMH M NOAyYAeM s HHX
Cis® cy2 p €4S ci
4 3 . 4 b .
Ki=——; Ku=-—""; K= ;o Ky = ——; Kyi=-—"-. (6)
e s €y Cop sy
M3 (a) u (6) nonyuaem Hckomoe BHpamenme (1).
Ilpu srom
K — KK KinKivKvKyr. (B)

AHaTOTHUHBIM TTyTeM NOJYYaeM BBHIPAYKEHHS! A1 CKOPOCTH PCakilud, KOIJAa JHMHTHDYIO-
WHUMH HpeIcJaraloTes APyrie CTagHy peaxnuu,

Hasi tpoiino#t cmecu aszoruas KHCJIOTa—xnopGeHsoﬂ {ann Gpomben-
3041) -HUTPOGeH30a KOHCTAHTH K ¥ QyHKIuu f(C) M5l pasHBIX JTHMHTHPYIO-
LIMX CTaauil AAlOTCsl BBIPAKEHUSIMH

K — (c87) (¢3)? (e2)? : . (4)
(€7)* (67)

1) Ypasnenne (2) Ans HepBOH CTaAHM AAA CHCTEMB C OCH30J0M HMEeT ciaegymoues
BbIpaXKeHHe:

. ¢ c 12
a € raJoreHONPOU3BOAHBIMH GEH3074: p=rlc) [KJ/'-’ — 11,
ey oitf?

¢ eqlf?
p=r)| K> -11.
€y ¢ Cpl)*

s
"




(c8 — kKoHueHTpauusi cBOGOAHOTO HUTPOGEH30J2, HE CBA3AHHOIO B KOMII- -
JIEKCe C a30THOH KMCJIOTOH Moc/e MpeKpallleHus peakiuH).

Crapug : [ Im m v v Vi
]/) 2
CyCyCs™  C3C; C3C5 €€ €405 2
floy: GGl G0 Gy by Gt g,
Co’ Ca Oy €30 4

Pasanune Beipaxkennil pusa xoucraut K u ¢ysxuuil f(c) B TpoUHHIX cHC-
TeMax ¢ yuacrheM OeH30J1a M C yuacTHeM TaJlOTeHONPOH3BOAHBIX GeH3onaa
CBSI3dHO C TeM, YTO B IIEPBOM CJayvyae NPOAYKT HUTPOBAHUA (HUTPOGEH30.I)
OKa3blBaeTCsl MAEHTHYHBIM C pacTBOpUTejeM (BHTPOGEH30J).

Konnentpauun pearHpyloLIuX BeLIECTB i, Co, €3, C4 H C5— CBSI3aHBI B

3TOM CJy4dae ¢ aHaJUTHYCCKHMH KOHUEHTPaUHUsIMH CACAYIOIMUMH COOTHOIIEe-
HHSIMH;

- - =0, =
€, =20 —C1; €3 =2C—Ci— 0}

~0 Ty =0
s=0—¢; ¢=2(ci—c)+050c.

(¢ m €%, €%y — HavaJabHble AHAJHTHUECKHe KOHIEHTPAIH COOTBETCTBEH-
HO a30THOH KHCJOTEI, XJOp- HJAH OpoMOeH30/ia H HUTPOOEH30/1a).

W3 ypaBrennss (1) caexnyer, UTO €CjH NPHHATAs JUMHTHPYIOIAA CTa-
LU COOTBETCTBYET A€HCTBUTENBHOCTH, TO B KOOpPAUHATAX 1@ U U 1g p NOIKHA
NONYYUTbCS] NpsiMas JHHHSA C YIVIOBbIM KO3(p(ULUEHTOM, PABHBIM EIXMHHILE.
Ecau e NpUHSTEII MexaHHW3M peakldyu He COOTBETCTBYET JAelCTBHTENbHOC-
TH, TO, BOOOIe IoBOPs, MOXET HOJAYYUThCS KPHBAA JUHHA HJIM NpAMas C
YTJiCBHIM KO3(hOHUIUEHTOM, OTJIHYHBEIM OT €IHHHIIHL.

s onpejesieHdst 3HAUEHHI CKOPOCTH PeaKUMH U JJs PasJHYHBIX TIPO-
MeXYTKOB BPEMEHH CTPOHJCS FpadiK B KOOPAUHATAX: KOJHYECTBO H3PaCXo-
ACBAHHON aHAJNHTHYECKH OIpefeTeHHOH a30THON KMCJAOTH B MOJSIX Ha JHTP
¥ BpeMsi W IpauyecKHM IyTeM ONpee/IsJUCh 3HAUEHUS YIVIOBBIX KO3(hdH-
ITHEHTOB KacaTeJbHbIX K Pa3/JUYHbIM TOUuKaM KpuBoi. [lamee ctpouscs rpa-
¢uK B KOOpAMHATAX CKOPOCTb peaKUMH M BPeMs W TPaQUUECKHM TIyTeM
CIpelesiyINCh yCPeQHeHHble 3HAUeHHs] CKOPOCTH st Pa3HBIX MPOMEXYTKOB
BPEMEHH.

a5 noicuera sHauenuin QyHKUME p B popmyae (2) HaMH BBIUHCJCHDI
110 ONBITHBIM AAHHLIM KOHLEHTPaUHUH Ci, C2, €3, C+ U 3HAUCHHA KOHCTAHTH K
(cM. popmyasr (3) u (4).

B Ta6a. 1 npuBeneHnl 3HayeHHs CKOPOCTH peakUUH H KOHLEHTpPaIMH
430THO# KHCJOThbI B Pa3Hbie NMPOMEKYTKH BpeMeHH AJs BCeX HCCJIeL0BaH-
Hpix cucrem npu 20°C. MosbHoe COOTHOIIeHHe B Haua/dbHBIL MOMEHT BpeMe-
HH B TpPOHHLIX cHcTeMax OeHnson (xgdop6enson, GpomGeH3os), asoTHad
KHCJI0Ta H HUTpoOeHnson paBua 1:1:2.

o nonyuennsiM 3HaueHusM lg v u lg p mocrpoens rpaduxu. B Kauect-
Be mpuMepa NPUBOAMM rpacuk (puc. 1) ans cucrembl 6poMOeH304 — a30T-
Has kucjaora — Hurpobensod. [lpsmuie I-VI mocrpoensl mo ONBITHBIM HaH-
HBIM B IPEANOJOXKEHHH, YTO COOTBETCTBEHHO crajauu [-VI asBasiores aumu-
THPYIOWHUMY. IJa JPYrHX H3YYEHHBIX CHCTeM rpaduku TMOJydYaloTcsl aHa-
JOTHYHBIMH M OTJHYAKTCH TONBKO 3HAUCHHSIMH YIVIOBBIX KO3 (PHLHCHTOB.

3HaueHusa YIVIOBBIX KO3(Q@HIMEHTOB NPsAMBIX [Js BCeX H3YYEHHDLIX
CHCTEM IIpUBeJleHB B Ta0J. 2.

I3 npHBeleHHbIX NaHHBIX BUAHO, 4TO [IJs BCeX CHCTeM IIpAMble JHHHM
C YIJIOBBIM KO3(Q(UIHEHTOM, PABHBIM €MHHUIE, IIOJAYYCHBI 151 TPeThell cTa-
Auu. Jlast 11eCTOR CTajiMd BO BCeX H3YYEHHBIX CHCTEMAax YTJAOBhIE KO3(hdu-
IMEHThl TAKXe PaBHbl WM OJAM3KH K enunHuue. JAsi OCTaAbHBIX CTauil
NpsMple NPOXOAAT NOA PAa3HBIMH YTVIAMH H 3HaueHHsl YIJIOBEIX KO3(pQUIHEH-
TOB CHJIBHO OT/IMYAIOTCA OT €AUHHMUbL. Ha OCHOBe 3THX ONBITHBIX JaHHEIX H
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popmyael (1) MBl AesaeM BBIBOJ, 4TO JHMUTHPYIOIleHl cTaguell peaxiiiu
HHTPOBAHHS BO BCeX H3YUEHHBIX cHCTeMax $BJSETCs TPeTbs CTaLHd,
T. e. cTaaus obpaszosanust katuoHa Hutpouus. {llecras craaus He Moxker

Ta6auma 1

CKOpOCTb Peakuuy HUTPOBAHUS U MOJb/A 4aC U KOHUEHTPAUMM <, MOJAL/A a30THOH
KMCJAOTHI B PasHble npoMexyTku BpeMmeHd npu 20°C pas Tpex TpoiHbix cuctem (1:1:2)

CoHs—HNO3— CoHsBr—HNO, - CsH;Cl—HNOs—

—CeH;NO, ! ~—CeH;NO, —CsHsNO,

Bpems B wacax — — —

o € U 12 v 1
0,00 A 2,99 _ 2,85 — 2,88
0,25 0,340 9 45 0,320 2,42 0,340 9,41
0,45 0,225 2,20 0,200 2,21 0,200 2,19
1,0 {0,150 2,09 0,115 2,11 0,126 2,09
2,0 0,088 1,85 0,080 1,86 0,080 1,89
4,0 0,050 1,56 0,044 1,69 0,041 1,65
6,0 0,034 1,39 0,029 1,53 0,030 1,52
10,0 | 0,020 1,16 0,014 1,39 0,020 1,39
o - 0,39 — 0,59 — 0,78

ObITh JUMHTHPYIOLLE(!, TAK KAK [1POLeCcCchl JHCCOUHAUNT MOJCKYS MHHEP&A.iu-
LBIX KHCJAOT B BOJE [IPOTEKAIOT OYCHb OLICTPO. .

Ta6auga 2

3Hauenus YOACBLIX KO3()pHUMEeHTOB NPAMBIX HA rpadukax B KoopauHatax lg v B lg p
(1) u (2) nas peakuuu HATPOBauus OeH30Ja M ero NPOH3BOAHLIX mpu 20°C

Tiripy omas CGH.?_HNOS_ CoH;Cl— CoHiBr— | CoHg—HNOz—
1P —CgH5NO, — HNO; — —HNOs— —CH;NO,
cranud (I Bap.) —CeHsNO- —CsH;NO, (1 Bap.)

I 3,1 3,0 4,0 —

1 1,4 1,7 1,8 1,8

HI 1,0 1.0 1.0 1,0

A% 0,44 0,47 0,44 0,48

% 0,45 0,50 0,53 0,58

VI 1,0 0,9 1,0 1,50

Bonnep, Boyitep u Buabamc [14] onpeiaensin cKopocTh BFHTpPOBAHUA
HUTpOGEH30/a U TeHTAledTepoHUTpoOeH30Aa B NPHCYTCTBUU CEPHOH KHC-
JdoTel. MMu gokaszano, uro paspelB cBsizn C-H He apasercda CTynenblo, on-
penessioniefi CKOPOCTh HUTPOBAHUST apoMaTthdeckoro coexuHesna. Ortcioga
B8 COorJacyuu ¢ HalUMKX JAaHHbIMH CleayeT, 4yTO YETBepPTAas CTaAud HE MOXKeT
6blTh JHUMUTHUDPYIOUICH, )

Hamu 6bL1 coCTabdeH ApYyroit BO3MCOXKHBIN BapHaHT MexaHH3Ma [po-
necca HuTpoBanust 6en3oga B HUTpOOGEH30IbHOM pacTBope. boito uckiroueuo
obpaszoBaHne KoMIJeKkca HHTpoGen3oga ¢ asorHoli KHCaI0Tol (neppasi cra-
austy. OcHoBHbple KHHCTHYECKHE YPaBHEHHA OblIH BLIBCAEHLI TAKHUM XKe My-
TeM, KaK YKa3aHO Bbille, H IIOCTPOECHH rpaUKH B KoopAuHatax lgv ulgp
3HauyeHue VIJIOBHX Ko3(pduuneHtos npHBedeHbl B Taba. 2, croabey 5.

110



B 3ToM cayuae JUMHTHDYIOULEH CTajiuell Takxe OKasajgach CTaius o6paso-
BaHHsi KATHOHA HHTPOHHUS.

Crenyer OTMETHTb, YTO NOJYy4YaeMOe B Npollecce HHTPOBAHHHA HHTPO-
TIPOM3BOAHOE He JAeT B YCJIOBHSIX NMPOBEIEHHsI ONBITOB 0O6PATHO HCXONHOE
apOMaTHYeCcKoe COEJMHEHHE M a30THYI0 KHCJOTY, T. €. PEaKUHd B LEMOM,
& CJ1eI0BATENbHO, O/IHA MM HECKOJbKO CTaJUH Npolecca HUTPOBAHHUS SIBJIS-
10TCA HeOOpATUMBIMH.

[Ipu MartemaTHyecKoM aHalu3e JUMUTHPYIOLIEH CTAAKWK BCe IIECTh pac-
CMaTpUBaeMbiX CTAaAHMH L5 IPOCTOTH HNPHHHUMAJIUCH O6paTUMBIMH. OgHAKO
Y3 PacyerTon cjaeAyeT, 4To CKOPOCThIO 06PATHOrO NpoUecca Ha yYacTKe KHHE-

€5Z/'+3

Lyl | e
/ =2/
; ‘\g\- y/f:’ / /
2 }f!’ / /ﬁ: 7 Y
P )/* / /“ﬁ
1 ;“!{‘ o / // /-\-
/’?
Ve
b 1 2 3 4 5 6 7 lgp

Puc. 1. 3aBucumocts aorapudma CKOpoCTH (V) peakuuu ot goraputbma
GYHKUMH  KOHMLEHTPAUNIT (P) peaTHPYIOLLIX BEIEeCTR {cM. dhopmyny 2)
AN TPOHHOH CHCTEMBI: a430THafd KHCJIOTA (100% -nast) -GpomBenso.-HuT-
poGenson. Ilpamble CABMHYTHI COOTBETCTBEHHO BIpaBo no ocu abcuuee:
I ma 0,5, III wa 1,0, IV uwa 1,0, V va 2,5, VI Ha 4 egunuusi lg p.
¥YraoBoit KosduUHENT NyHKTHpHON JHHUM Ha rpadHKe COOTBETCTBYET
TEOPETHUCCKOMY 3HAYCHHMIO €IHHHUBL B COOTBETCTBHM C (popMysoit (1).

THYCCKOH KPHBOM, HCNIONBL30BAHHOM /151 TIOCTPOECHHS rpaduxa, MOXKHO Npax-
THUECKH NpeHebpeub, TaK KaK AJs DPACYETOB IPHHAMANHUCH JAHHBIE JJEsE
TIEPBLIX NIeCHATH 4acoB NPOTEKAHUs PEAKUHH, KOIJla CKOPOCTh 00paTHOl peax-
UMK He3HAUHTeNbHa. i
IlpoBenennble pacuetsi Iasi Kaxaoil CTaaum MOKa3aJH, 4TO HpOoLece
JUMHTHPYETCH CTadneil o6pasoBaHus KaTHOHA HATPOHHS (3 cragus). 3ta
HOHHAs DeaKuns, KOHEUHO, siBisercss obpartumoil., CJjeroBaTesnnbHo, Heobpa-
THMOCTbL npoLecca B LEJA0M MOXKHO OODBACHUTH TEM, UTO OfHA H3 CTaAHl C

yaactuem opranndeckux coenuneHufi (IV mam V cragua) nporekaer nocra-
TOGHO GBICTPO, HO ABASETCS HEOBPATHMOI, '

BbIBOIBI

1. na unanGonee 06OCHOBAHHOrO MeXaHHM3MA NPOTEKAHHA peakuHu
HATPOBAHHS MO CTaAHAM BBIBe/leHbl KAHETHUECKHEe YPABHEHHS A BO3MOK-
BDLIX JAMUTHPYIOIUUX CTAXHA Mpollecca. DTH YPABHEHHS NPHBELEHH K TAKO-
MY BHAY, YTO TPA(HK, NOCTPOEHHBIH 1O ONLITHBLIM KHHETHUECKHM JaHHBIM
B BHIGDAHHBIX KOOPAMHATAX, LOJYKEeH BHIPAKATbCS OpsAMOH JHHHEH ¢ yrjo-
BLIM KO3 )HLHEHTOM, paBHLIM eIHHITILE,

2. Ha oCHOBAaHMI ONBITHLIX KMHETHYECKHX NAHHBIX ¢ NOMOILBI) BBIEC-
JCHHDIX YPABHEHHIl CeTaHbl YHCACHHDIE DACUETH AMA PA3HBIX BO3MOMKIIbLS
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JUMUTHDYIOLUIMX CTATHN MJs TpeX TPOHHBIX CHcTeM. IlokasaHo, 4TO BO BCEX
CIyuagx, B YGJIOBUAX OTCYTCTBHs M3ObITKA A30THOM KHCJAOTH, Haunbogaee Be-
pPOATHON JHUMHUTHpYIOIIEeH CTajHeil Npouecca fBAAETCs peakuus obpasosa-
HHS KaTHOHA HUTPOHHS, YTO COOTBETCTBYET B3IVIsiAaM, Haubo/ee MPUHATHIM
B COBpPeMeHHOU JuTepaType.
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