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fipmreueHne
noTeHqHOrneTpH l|ecKoro f,aTqH
amHHara a aHanilse cpefi
KOKCOXI|M H qacKoro nponSBoAGTBa

@ AA.KnnpnantoBr C.P-C+preeBa (CailKr-
Fl,etep6yprcxn* rocyaFpctsexnu* yHrEepcffi 6t)
n B.llJlnroa{eHilo {Haywro-rexxf, qacKat Qnpna'tlllT', Xaplxoa, Vxprra)

aKa H aMuonu*nux coleff 3arrnMilrclr sauelnoe Me-

c'$o B aHin*m,rqe npoqeA)fpCI(, rrpoaoArrMHx B

U3A n gxoJ\ornqecxror aa6opatopfixx upn o6ecne-
tIenHH npoIiSBOACTserlHoro qpoq€cca Ha KoKcoxI{-

MusrecKI{:K npeAgprrsrnn(. Oco6ermocrE f,Hil rts}rpy-

euEra cPeA cogrotfr B KOIIITTAeRCIIOCTH mC COsIaAa'
rraral{rlgtt oPragu\recKr{x $asonux sxAroqeHnft'
O6rrquo rrcrrou1b3yrcT u3BecrHEtre, xopouro orpa6o-

TaHHbIe MgtoArrKH, OCHOgilHHlre Ha crqAIfSX OTT(}H-

ru a oFreusom r"r4)oaanlrn [1]' Bue c re!'{ nep-

CTIeKTIIBGI aBTOMirTHSar$rE rrlpqeccaB lrpoHsBoAcTs.r

por, cnocofinrnr, pa6orarb B npoAo l|u{re,LhtloM He-

IrpepbrBHOM pex<Ilue.
rlr orrpqAe exnft co4e

rpantMrlP)te!(mfi cllcTeMa]t BCIeACTSEe rDr rtllortcra-

Cpo,^F 6oar*uoro.'rucaa HcnarrlgyeMr;nK aBmMa-

TRSrIPOBar$Icrx. aHajrrrrltqecKar M€troAoB AOgoJtbHo
r?yA5o nH6patr Halr6o ee nplrro4nuft 4rrs peue-

Bsx ixasarrrrof;r saAaut 6es craAnft BpeApapI{TeAE-
nori ovxcrxn pacrBoPa. tro aroulero Ea aHaJUr3.

ogrb n lra^Int$e sr{aquTeJ\Llrbrx K(}Art-

IrprileutreMbru$ orm$recnne MeToAFl. Saexrpoxxun-

Tplilo lt BaprnalrTLr norleH$tf,oMeTpugecKorlo r$rPoBiI-

IrerfrQB Ha trOBepx$ocrfi llrrAlin( PIrO$o II scroMo-

rare bHola s eICrpoAoB' flpnuecenrie coBPeMeH-
HIIX CnexrPiU\bIISr:( MeTqAOBt nO-BUAI'IMOldyr I'f,o)ReT
paccMa?pEBa?Bcf, KaK nepcneKTrfBHoe, oAHaRo
ciloJNtHogfb atrnaparyl)f,I n ee qena IIa cetQAts*$rHu*

Aelrb ne cfi{My Hp}|Ior npaKTsqecKoro ASrDKeHIrfl
paspa6orrnnot I srolr rranlxraireuril[.

Oagnu lrs ro3Mo)KHbDr, Ha HaIE BsnrfA qapuan'

ToE auaAnsa cpgA {xax rasouux, TaK I{ x.uggrax},

a

tpe s{H:rHenPepil3Hono aBTo}tarrrqecKoftt KoH-

Tpo/tfi B ycAOBIrax KoKCOXnUunecKono nPoIr3BoAqT-

f,asorqrBcTBlirTeJrBrrDlrrd e eRTpOAOlf.

faso rBHTe Lnbre rrorelrqgoMerpuqecKne

AaTTIHKH HaIrrAI'I ilItpoKoe IIPr.tMeHeEue B Elrril H3e

ulloM6rrrl^enrtbrx lr npHpoAHG{X Cpe.0, c^oxclor-o co-

crana [2]. I.Igset-Tubr AEa rlrfia raKr{K ycq>oftcrr: c

ra3onpoHullaeuoft uer.rfpanoft It c BoSAyIUHLIM 3a-

sopou [31. npnnqrm llx Syurryrolil{ponanu cocro-
rIr B cJreAJnorq€u. onpegerae!'dHe fioHHbIft XOmO-
HeHT r[sr{enenfieM pH pacrnopa [epeBoA,rr B uo e-
rry sprylc dropr*y {rasosyro Sasy}; ras,qxS$yttglt-
IlyeT qelre3 nFoHt{qaelyfyro ry4posoGrrpo ueu6pauy
tlau sosAyrIrrrblfi rrpoue;Kyrox B HrtAnraropnufr sne'
KTpOArrT; HsMeHeFUs rnoHrrorE cocTaBa noclLqAIIelE
perilcTp$Fyror c troMolllFro coorBeTCTByrOI4ero Ho-

HOCeAeKTfiEEOTO sAeXspoAE. flpenuylqeerBa noTeH-

rpogeficrnue, IreBblcoKitf; crotrtlfocrb.-afitraparypEr; B

C^yqae AATruI(a c Bo3AJnUHbIM SaSOpoItt sTIl Aocto-
H*rcrBa Aotro lrflrorrcfi etl4e oArraM EIUKU.sIrrr cgcfrcr-
BOM - BOSMOlKrrOcrbro pea lrsaqu$ "HeK0HTaKTHO-
nc" cuocoda usmepenni. Hrryrxaropaoe ycrpoficr-

BO AArquKa lre[ocpqAcrBeHHo He collpltKacaercfl c

a r,[pyeMErM pacTBOpoM r{' c,IgAoBarensro, oHo
He rr ptKerro rosgeficrnurs ,qrrcueprnPorilnnbrx B

HeM cMoincrbEr 'reHrd lt oprarrrr,recKux KoM-
trOHEITTOB.

cTpyKqrrH orqlBcrcl,lTeAsHoro AaTqHRa aMMI{aXa'
a ?aK)Ke orrpqAe^enne erD xa rrcTrrK Ha MO-

AeJTLH pacTBopax l[ aHaAr{3 pearBIIH:( Tsl(IrO OrH--

Konqenrpaquft alrr'ronufinnl:< coaef, - HaAcMoAl-
Hot s , socryrraroqerl n alermaquylo Kolourry, n
rlocj\e craA$r{ orrHcrlcr.

Cxeua pa3pa6orannoro .rra6oparopuoro Bapuarr-
TaAarqux,a [peACTaB eua Ha puc. I' B raqecree nu-
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Kar|uGPoBx$ H BtrcoKylo eta6l'lAbtrocrb xapilKrepnc-

TrlK AAFII|Ka na trpoAoilKelrurr Bcelt efo SKCruIyaTa-
quff.

Oopua uerr6parn rrogaoJlfler coqApBarb Ha ee

IIqBePlcHOqnr clli,alut(Srrt] TOrIK)rrct rraeHKy II]IAIITA-

Toprroio a,rentpoarma. B cosas iloerqNrero nap{AY

c norrlrtrmtr xourronerrraMn (NH4CI * KNO3) nxo-

IIAB.

IrHAgISaTopHorro 3JlexTIx) fira lra aoBellxlIocTfi crer(-

lrnnnofi ueu6parru' KoTopoe H perrrer?rrpyercn rro-

HHr B anafiI3r{pyeMoM paqTBope I',rMeeT
.81 : constt - Stlg ANnl
x npn Aol{n{eu*ril o noclbxncrne xoeQ$nun

ToB aKTuBuocrn lronoa NHI uo;rer 6srs npeo6
3OBaHa X noHIIer{TIXrqHoHrroMy cooTrloureHulo:

E2 : constz - EIg CNul,
rae Sf, 52 - xosQ$Fqrnerrrbr_Hat(AoHa s^exrpoA'-

noft xapaxrepncrmu; aNni, CNffi - coornercr-
BenHo aKTEBHOCTF rt R.olrqel{rPaqrtfi }loHoB aMMouus

B pacrBope.
Ha pnc. 2 npegclanaer*l orcrreprlMeHr'Ilbrlble

3aBlrcllMocrn srrerrpoAsuxcyrqe* ctur'Gr B qemr Aar'
qrtKa or Aofapu$ua Korrqerrrpaqiln fiolroB auuor{Hf,'

STIIM )N(e SKqneplrMerrra E-

xosQQnqueuToB axTsaHoc-

qerrrpaqllonnuft npegen Btrnoilrexnfi ntyr-Kor gne$;

rpop'Ho* OyHxqalr) Mo)NCer 6rrrr cueulerr B cropouy

Ebarurnx gna'renltft Ao CNft = 7 tlx 3a cqer EsMe-

TopI{oM sAeKTpoJ\:dre. flocaetrgee o6crocreJu{TBo

tro3B O qAaIITgPOBaTb AaTtIr{K K IlSMepeHIilf,M B

KOHIIeHTpnpOBaHHT-rx TeXHO oFIIIIIeCKHX paCTBoPax'

3xcueputueusaarHrre To.rKrr {cr'r" puc' 2) uo'ryrenr'r

AFTquKa B pa3HBIX Ceplifx sKcnep}lMerrrsB B Te-
qenrre - I r, sxcnayatauurt H orPaxaror Boctrpoxs-

BoArrlroqrb ero s ercrpoArroft QyHxITrrE'
Taxur'r o6pasou. npeAcritBr\eunble nPflMhIe trpeA-

cranlrrtror co6orl fpaAyupoBot$rEle xapaErepucrllKlr

AarlrrrKa, upufl)AHofo A,af Brimorurennn nsuepexufi

KOIqeHTpaqHH allrfMHaKa B paeltsope B llErepsa/re

lot'v"' ,

P n c, 2- EpoeotlnHe xapaKfepucrxxn t$lFtrrxa eriuraxa

JUrr otSflbrr cofl'a8oa ffr{lHl(alopfiol'c} sn'i: 
i0'KNoj + lo'NHnCl + nAs;2 - t0'NHacl +

NAB

o't

$I

f+0

3asnculltocrb s exrpoABnx(yqe* crurr ratrbBa-
HilqecxofG SAeMetrTa or aKTrlBHOgril noHoB aluuo-

2l



sHaqenrrfi C*it* 0,2 r'rr/a'-6,4 n/rr (1'106-3,8'lOI
uoar/a).

Ha prc. 3 npnne4exbt KlrrrerrdqecKne 3aBncnMoc-
TII, OqpA)KalOUIHe CKOpOCTb yCTaHOBAeT{sfi paBrro-
Becrrlrr ssa.rer$[* vrerrpogpryrcyqeri cr[ brA fl Aar-
qHKa B ualSpannoa,r BapnanTe Korrcrpyrqurr. Hs [6J
IISBeerEO. IITO BpeMfi yCTAHOB;1e1;I{fi Craq,'OHapEhIX
SHatIeEIrfi UOTeHT{Ita a 3aBUCrff OT BeAlfltr{Hrd BO3-
AlrulHoro sa3opa r{ To r$I|HEr llieHrcr srlArlRaTopHo-
ro 3Aexrpo rfra Ha troBeprHocrE c-Terur.sEHofr ueuG
paxrl 3nx nalxueqrsr 6srrur uar"rs onruuxsapoBa-
rrr. B EpeABaprfr€nbHb[x 3Kcrrepr{MeHT.uc: paccrofi-
Hr{e Me)r(IJr noBepxlloc"bK) at3afrrrsHFyeMom pac-

to'Lro-z

7l.-.{
fnar

P tt c. 3, Krretrqecxne xapeKTeprcfiiKr{ ,tarqnKa aMMEaKa }lrrtl
pa3abrr ilmepoanon rs$€$cHfln xonqo{Tpaqr{s- I{u$put Hail Kplr-
8btiril - HaqStbHaS H xoHerlHaf, |(oHqcflTpa${n aHMHaKa B PacrBo-
pe, nols/l

TBopa H crexlrFnrrori nr6rxaroprro* uerr6parori <
l0 ; Korrrleurpaqutr H nuAr{B}r4rturbuEre xapame-

KaropHoIE sAeKrp IIa rroEep)GrocTH S eKTPoAB
ronu{uuo* ) 0,5 rtru. fIpH usrtrenennrr xonl{enrpa-
qnn arrirl\usnpyeMom pamBopa r 10 paa s odlacrn
3$rcoKoro coAeplKatlufl iuuMllaKa 8p BbrlroAo AaT-
qrlxa Ha critqnolraprrlte noKasagni (*l MB] I{e trpe-
Bhrlrasr lB urn H rrecroJllKo yBerrx{Haaelcn {4o 15
urur) npn HsMepeHHtDt Ea IrIrxHeM rlpeAe e o$p
ACHHfl,

3 raorrnqe spnBeAeHbr pesy^bTaTE[ usuepennft
coAepx.arrHr pa3J|HtrrrDlr Qopu .lldltilHaKa B MoAe/ib-
HHr u peaisH rnqecKrDr pecrBopax flilT-
p!{M€qpurrecruu {I} u enllnoMerpl{yecxuu {II)

aMuHaKa oupe4eaeau: iltrecRu - n IJ3A
3anopoxcxoro KoKcoxuMl{secroro 3aBoAo no KAac-
crnrecno* MerTt}arrxe llJ; s HqnoMerpu\r€cRe - c
ncrro bSoBaHHeM rasorryBcTBnre.rbrroro A,arqnKa no
onncaRno* trpoqeAJfpe.

IlorerqNoue4)rnecRoe otrpeAe elrrre KoJr$qec?-
Ba "cBo6oaxono" aMMHaKa BEIIro;rrteHo c raKilM rt3-
MeHeu$eM: nccngAyeuEr* pactnop AotrolrruTeJrbno
He troArqe,\atrxBalu Ao 3rraqeufrn pH ) 12,5. flo,,ry-
qguHbte 3Ha.lennf, orseqaror paEuoBecgof, no:rqenr-
parym coeAgIIeHHF NH3'H2O B pacrsope IrFH eFo
ncxoEnori Kuc ornosrn. florpeunrocrb rrorerrrlno-

F

Me'rpl{lrecroro otlllqAeaeHns KorrqelrTpaqlrH aMM[ra-
Ka B MoAeiblrlrx pasrBopax He rrpeBbrrrrala 3 %.
BcaeAcraue oco6enxocteri uo4e.n*pyeuofi cucreurr
(xe ddcosue $opuu coaefi, coAepxau{Ex ".rrerlrqrl{"
arrurax) AocroBepnyro fiorpeurrocrb otrpeAerreHr[fi
Koxrlerrrpaqnn o6u{ero aMMr{aKa yAa ocb orrpeAe-
lrrrrb rolrlKo A fi pacrBopoB. coAep)Kauprx "cBflsax-
usre" Sopubtr, T.e. anaaoralmhrx rarrndpoaouruu.

Pacxorr,qenue pe3yAbraToB flrrpr.rlrerp$TecKzx rr
rroreu4rloMgrprrqecr'E( nsncepeuurir BtrrrortHerlHtl)r
rra peaJr.Errl{x rexlro;rornrrecKlrx Facraopax "4o xo-
AoHHbtr* {cr"r" ra6arrrSy, tr}acrBopEr 3-4,3), cBf,gaHo c
y erlF$fBalgr{eM aMrd$ara B npogecce xpaxeunn o6-
pa3IIoB uex4t afianrrsauH. Peaya-rrarsr nsrrepeHnfr
rrapalJ\eibnrrx n;ro6. B ToM qrc]e upa pasdarrreHra
rdcxo.\Horo pacrBopa, cxopTcs c doauuoE roqrroc-
rrro {pacrsopu 4,1-4,3}. Ha6nrogpeMoe He3narrrr-
Tenrlroe yMeubrueurre KorrqeETpaqnn odycrroarreno
TeMlr )(e llpnqflrraM!fi rlnl€pBa MexAy l|SMeperrHfi-
Mrr cocraBrurn - ? v; npo6u xpaHr.alr E orxplnroM Br{-
4e. 3navnre^rrrao ,rJFlrrrtre Fesylbrarhr noJryrrr.ltJr .q,lrt
pacrBopoB "noc e Ko ouubr" - o6e4nenuEff tef,:f-
varul $op rt aMMnaRa (cr*. ra6anr;y, paerBopbr
7 - 8 1 .

Man errrarg.recKoe r*toAel.Hposanrfie pa.arroaecrff n
clfcr€I|tax HcrnqAJreMom Tr[Ia BErf,Bu"Ito Bo3rrdox(-
Ho pacqeTa Korrgellrpaql{u aeTrrero aMMrraKa B
pacrlope lls AAnHHx o coAepxcanlfir cso6oAgofi

@prrs upx rreBecrurbrx 3naqerntr r'epuqAgfravfi-
qecxrtx {"up6ntu*ecru:t") Koucrarrr 1qrrccoqfiaqnn
coorsercfBpolqlff KtfcJtorubr!( Sopu, T.e. A t pac-
TBopoB c HaBesrHbud HoHHbrM GocrarBoM. ,lrnn rcxno-
Jtorullecltl{r xe pacTBopoB} KaK troKa3 I|c-
c eAoEJaHus, xapaKTepHGt ItSMeHeHnfi I{oHHoFo co-
craBad B Torr ync e u r<rrcaorrroi 6yQeprof, euKoc-
TE, B llrupor*t npe4eaax, Hueruro sro o6(rof,reAb-
srBo, rro-Br4Ar.ilirouy. onllgAellrAo rm Qaxr, trro Ma-
relrarnsecxd aHaArrS pe3y braroB TuqrrMerprfiec-
K!{X Hsuepe KOHqelfTpAqnI| AeTrrer3 ariNrfaKa n
noTellllltoMeTprltrecKri[x nsuepenrili xoErIeIITpaqHu
cno6oEnoro auun norasail orcyrcrBne KaK![x-
an6o sHa.$rMED( Kopperrqrft Me)i(AJr noayaraeubrurr
$HAAIEHNCMI{.

Buecre c reM o6e xapaxteprrcruKrt orlxrrnauor
cnoftcraapa poB n Morlm 6rrtrncsoarsoaanbr B
KasesrBe KprrreprleB e$$emrraxocrx Texuolorrfl e-
cxono trpoqecca. Ka:x5er rt3 Errr Rueer cBort cr{/rb-
Hbre E caa6ue cropor{Er. O6qenpllrrrru& napauerp
-'Konqerrrpaqllg ;reryqero ar,t}tnat<a", Bo-tlepBlrr,
t(e o cBfl3aH c rrtTptrMeTplfqrecxrrM MeToAoM ero
sRcnepl{ldertTaa.btroFo onpeAe.l\enHf u He MoJKer
6uranarl4err B pauxd:!( Allyrrd MeroArrK. Bo-rroprg,

BaHHC C nrrArr M lre nOSBOJrf,er roEHO OrIpeAe-
AsTb aMMtraK D n yrcrBHH trapHAFHOBb,tX OCHOBa'
nrrfi H senpHI€AeH aE.rAHsa reuuErx H coAepxa-
qux cMonflcrrre Beqecrsa trPor!3BoAcrBeHlrbtx Pac-
TBopoB [81. xaronHun rBrrf,roncf; EpaKTn.rectrlr Bce
pacrBopu KoKcoxrrMrtlecKoro trpoltgaoAgrBa, HueH-
HO nOeToMy rraM IIe yAa ocb EsI[oArrIrTb orrFeAeie-
HIIe AAHrIo|:o lIaIHMSTPa ray\.8 FaCTBopoBr IItrlouI
urtrx K] rrpeApaprrre .uuoft o.rscrrlr {cr,r- ra6rul-
qy, pacrBopu l1-14). BHoss upqA/rapaelrafl xapaR-
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