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BBEJAEHUE

B muTanum pacTteHuii OpraHOTE€HHBIC AIEMEHTHI — a30T U (Hochop 3aHUMAIOT
0co00€ MOJIOKEHHE BO MHOTHUX OTHOUIEHUSX. B €cTeCTBEHHO pa3BUBAIOIIUXCS MOY-
BaX a30T SABJISIETCS CAMbIM JIE(PUIUTHBIM JIEMEHTOM NUTaHusA. Kak B €CTECTBEHHBIX,
TaK U B AKTUBHO HCIIOJb3yEMBIX YEJIOBEKOM IIOYBaX CYIIECTBYET B BHUJIE HMOHOB,
UMEIOIIUX KaK TMOJIOKUTENbHBIN, TaK U OTPUIIATENIbHBIN 3apsijl, KOTOphle 00JagatoT
MOJISIPHO HAIMPABJIEHHBIM CPOJICTBOM C MOYBEHHBIMU KoyutonaaMmu. Ilepemennas cre-
NIEHb OKHCJICHUS a30Ta 00ECreYrMBaeT MOHAM BO3MOKHOCTH Pa3HOOOpa3HbIX Mpeoo-
pa3oBaHMl B MOYBE, BILIOTH JIO BBIJAECIEHHUS M3 HUX Ia3000pa3HOro a3ora ¢ mocie-
ayromuM AudyHIUpOBaHUEM €ro B aTMocepy. A30T, KpOME TOTO, IPU €ro U30bIT-
K€ B IIOYBEHHOM DPACTBOPE MOKET HAKaIlJIMBATHCS B OMNPEIEICHHBIX PAaCTUTEIBHBIX
TKAaHSIX PO 3amac, OObIYHO B BUJIE HUTPAT—HMOHA, YTO KpalHE HEXeIaTeNIbHO IS
PacTEHUEBOAYECKON MMPOTYKIIMH.

B reoxuMunyeckoM OTHOILIEHUH a30T TakKe 3aHMMaeT oco0oe nojoxenue. [1o-
JABJISIONIAA YacTh IUIAHETAPHBIX €ro 3alacoB COCPENOTOYEHa B aTMocdepe 3eMIIH.
A3BOT sBisieTCS TJIaBHEHIIEeH cocTaBHOM YacThio aTtMocdepHoro Bosmyxa (75,6% mo
Mmacce, 78,09% no oobemy). JIByxaTroMHas MoJIeKyja €ro UMEeT TPOMHYIO KOBaJIEHT-
HYIO CBSI3b, IPUJIAIOLIYI0 MOJIEKYJIAM ra3a UCKIOYUTENBHYI0 YCTOMYMBOCTh (Harpe-
Banue 0 3000°C mpu HOpPMaJIBHOM AABJICHUU OOCCIIEUMBACT JMCCOIMAIMIO JIUIIb
0,1% monexyn).

B cBsi3aHHOM BHUJE B MaJbIX KOJUYECTBAX BCTPEYAETCS B BO3/IyX€, B BOJE MPHU-
POJIHBIX BOJI0EMOB. B nmuTocdepe npucyTcTByeT B HEOOJIbLINX KOJIUYECTBAX B TOpPe,
KaMEHHOM YyTJie, He(TH U HEKOTOPBIX APYrux KaycToOonuTax (TOproYuX HCKomae-
MbIX). MI3BECTHBI TaKke 3aJ€KU YMIUKUCKON (HATPUEBOW) M MHIMKUCKON (KaJIHEBON)
cenuTp, o0pa3oBaHME KOTOPBIX, PABHO KaK M KayCTOOOJUTOB, CBSI3bIBAECTCS C Jies-
TEJIBHOCTHIO OPTaHU3MOB IMPOLUIBIX I'€OJIOTUYECKUX MEepruoIoB. ATMOC(EpHBId a30T
IpU MOCPETHUYECKON POJIM MOYB MpPeoOpa3yeTcsi pacTEHUSIMU B aMUHHBIE TPYIIIbI
OEJIKOBBIX COEAMHEHUM, KOTOPbIE Jajiee MO MUILEBBIM LEMSAM MOCTYNAalT B APyrue

OpPraHU3MBblI.



®dochop kak XUMUYECKHUI 3JeMeHT ObLT 00HapykeH B 1669 rogy alxuMuKom
I'enunrom bpanarom. B mporiecce moucka «puinocopckoro KkaMHs» OH BbIapUBall
OOJIBITIOE KOJTUYECTBO MOYH C YTJIEM M MECKOM W IOJIYYHJ BEIIECTBO, CBETAIICECS B
teMHoTe. B 1680 roay HezaBucumo ot bpannra gochop ObLT OTKPHIT 3HAMEHUTHIM
dbuzukoM u xumukoMm Pobeptom boitnem. Ho nmume B 1743 rony A. Mapkrpad Ha-
mien 0oJsiee COBEpIIEHHBIN croco0 momydeHus: (ocdopa u omyOIMKOBaI CBOM JaH-
HbIE JUIsl BceoOmiero ceegeHus. [lociae 3Toro HacTynui nepuoja akTUBHOTO MCCIIE0-
BAaHUS CBOMCTB 3TOTO XMMUYECKOTO DJIEMEHTA.

B nacTosiiiiee BpeMsi U3BECTHO, UTO CPEIHEE COJIEPIKAHUE €r0 B 3€MHOM KOpe
10 pPa3au4YHbIM HcTouHUKaM Kojebietcs ot 0,08 mo 0,12%. Ilo pacnpocTpaHeHHOCTH
OH 3aHMMaeT 13 MecTo cpelld XMMHYECKUX 3JeMeHTOB. OOHapyKUBaeTCsl HE MEHee
yeMm B 190 MuHepanax, KOTOpble MPUHAICKAT KaK K MEPBUYHBIM, TaK U K BTOPUY-
HBIM 00pa30BaHUSIM.

O pomu dochopa B peakiusx, COBEPIIAIOIIMNXCSI B OpraHM3Max, HAKOIICHO
OuYeHb MHOTO cBefieHuI. HeoOxoaumMocTs m1000Tr0 opranu3Ma B OOJIBIINX KOJIHYECT-
Bax (ochopa HAMISIAHO MOATBEPAKAACTCS UCCIETOBAHUEM UX XMMHUYECKOTO COCTaRBa.
Hampumep, B 30JIbHOM ocTaTKe JIFOOOT0 pacTeHus cojaeprkanue dhochopa Ha OPSIOK
BBIIIIE, YeM 00I1Iee ero COJep>KaHue B MOYBE. ITO TOBOPUT O TOM, UYTO STOT XUMHUYE-
CKHMI JJIEMEHT, Hapsay C a30TOM, KajbI[MeM, KaJIWeM, MapraHieM W HEKOTOPBIMH
JIPYTUMHU, SIBJISIETCSI BEIPAKEHHBIM OHO(HIIOM.

[TocTtymast B opraau3mebl, ¢pocdop, BCTymas B CBSI3b C Pa3IMIHBIMUA OpraHude-
CKMMH BEIIIECTBAMU, 00pa3yeT COEAMHEHUS, UTPAIOIINE OYEHb BAXXHYIO POJIb B MX
dbyakronupoBanuu. B yueOHukax mo O6moxumuun (hochopopraHudecKue COoearHe-
HUS MHOTOKPAaTHO YIIOMHHAIOTCS M IMOJAPOOHO OMUCHIBAIOTCSA. OHU y4acTBYIOT B IIPO-
1ecce oOMeHa yriieBoJjaMy B TKaHM MO3Ta, B 9YaCTHOCTH, docdopcoaepkamtuii dep-
MeHT (ocopriiaza crmocoOCTBYeT CHHTE3Y U pacmaay nojucaxapunoB. O4eHb Baxk-
Has POJIb B 3THUX MPEBPANICHUAX MPUHAIICKHUT TUDHOCHOMUPUINHHYKICOTHAY U He-

opranndeckomy ¢gocdaty. M3BecTHO TakKe, YTO COKpAIEHUE MBIIII MOAePKUBACT-



Csl DHEPTHEH, BBIACIAIONICICS MPU peaknusix ¢ ydactueMm aneHo3uHpocharos. [Ipu
COKpAIIICHUH MBIIII] MOJIeKyJa aneHasuaTpudocdara (ATD) pacmanaeTcs Ha ajaeHa-
suaaudocdar u Heoprannueckyro GochopHyro kuciory. [Ipu 3Tom ocBoOOXIaeTCS
60b1110€ KOMU4ecTBO (8—11 KKan/MOIIb) SJHEPTUH.

Opranusm yenoBeka He00X0IMMOe eMy KoJInuecTBO Gocdopa moayyaeT nyTem
noTpeOJIeHHs MPOJYKTOB PACTUTEIHLHOTO M KUBOTHOTO MPOUCXOXKIACHHS, TPUYEM B
ONPENICIICHHBIX COOTHOIICHUSX. [I0CKOIBKY pacTeHUSIMU OH MOTJIOMIAETCS B 0O0Jb-
MIMX KOJIMYECTBAX, TO ISl MOJJEPKaHUS HEOOXOAMMOTro YpPOBHS IUIOJAOPOIUS HC-
MOJIb3YEMBIX B CEJIBCKOXO3SIMCTBEHHOM IMPOM3BOJICTBE MOUYB TPEOYETCS PErysipHOE
€ro BHECEHUE /11 KOMIIEHCAIIMK BBIHOCA U3 HUX C MOJy4aeMOM CEeIbCKOX035UCTBEH-
HOU IIPOAYKIUEH.

B mpoTHBOIMONOKHOCTD a30Ty, SIBJSIOMIEMYCS KOMIIOHEHTOM MPUPOJHBIX Op-
raHU4eCcKuX BeliecTB, pochop mpeacraBisieT co00il COCTaBHYIO YacTh MUHEPAIBLHO-
ro BemiectBa. OH BXOJUT B COCTAaB MarMbl MPEUMYIIECTBEHHO OCHOBHOTO W YJIbTpa-
OCHOBHOTI'O COCTaBa, U3 KOTOPOU KPUCTAILIU3YIOTCS dochopcoaepkaiime MUHEPAIIBI.
[maBHEMIIMMH W3 HUX SBISIOTCS XJIOP-(PTOp-amaTUTBI, MECTOPOKIACHHUS KOTOPBIX
pa3pabaThiBatoTCs IS Mody4yeHus pochopHbIX y10OpEHUN.

[lepBuunbie Pochopcoaepxkalire MUHEPAIIbI, pa3pyliasich B 30HE THIEpPreHe-
3a, (opMHUPYIOT OOJBINIOE pazHOOOpa3ue BTOPUYHBIX MHUHepayoB. [lomasnsrorniee
OOJIBIIIMHCTBO M3 HUX MPEJCTABJICHBI MPEUMYIIECTBEHHO MPOU3BOIHBIMU OpTO(dOC-
dbopHOIt KUCIOTHL. ['OpHBIE MOPOABI C COACP)KAaHUEM TaKUX COCIAMHEHHUMN, MPEICTaB-
JISFOIIUX UHTEPEC JIs MPOMBIIIUICHHOM nepepadoTKH, Ha3bIiBatoTCs pochopuTaMu.

JIns ycmemHoro mnpoaylupoBaHUs ypoxkasi KyJIbTYpPHBIE PAcCTEHUS JOJKHBI
MOJTIy4aTh M3 MOYBBI B HEOOXOJUMBIX KOJUYECTBAX OYECHb MHOTHE XUMHUYECKUE dJIe-
MeHThl. Ho B O0JbIIMX KoJinuecTBax a3oT, hocdop u kaaui, KOTOphIe TOITOMY U Ha-
3BIBAIOTCS MAKPOIJEMEHTAMU MHUTAHUS pacTeHuid. TeopeTHdeckue OCHOBBI HE0OXO-
JTUMOCTH TIPUMEHEHHS B PACTEHUEBOJCTBE yIOOPEHHI B HACTOSIIEM MX BHUIC 3aJ10-
*eHbl HemelkuM xumukoMm [Octycom JInbuxom B mocnenneit yerBeptu XIX Beka.

WM 6p1tn 000CHOBaHBI 3aKOHBI MUHMMYMa M BO3BpaTa — ()yHIaMEHT COBPEMEHHOM



arpOXMMUYECKON HAyKH M MOOYAUTENbHAs MPUYUHA PA3BUTHUS XUMHYECKOTO MPOU3-

BOJICTBa MUHEPAIBbHBIX ((POCHOPHBIX U KATTMHHBIX) YAOOPEHUH.

B macrosmiee BpeMs B kadecTBe (HOChHOPHBIX YAOOPEHHUH HCIIONB3YIOTCS Kak
npupojiHbie (HocPOpUTHI TTOCIIE UX pa3MeNTbUCHUs, TaK U BEIIECTBA, MPOU3BEACHHbIC
C MIPUMEHECHHUEM CTIEIUAIBHBIX MPOMBIIUICHHBIX TEXHOJIOTHM.

JlanHO€ y4eOHO-METOINYECKOe TIOCOOME MpeHA3HAYEHO JIJISl CTYJEHTOB, 00Y-
yaromuxcs 1o HampanyieHuio «06.03.02 — [TouBoBeneHne», a TaK)KE MOXKET OBITh I10-
JI€3HBIM JUISl CTYJEHTOB APYIMX HaIlpaBlI€HUM, KOTOpPbIE B CBOEH y4eOHO-HAay4YHOU

ACATCIBHOCTHU 3aHUMAIOTCA UCCIICA0OBAaHHUECM IIOYB U paCTeHHﬁ.



1. OnpeneJieHue coiepPKAHUA CYXOro BelIeCTBA U TUTPOCKONMYECKOI BOAbI B
pacTeHHsIX U MOYBE

Tak kak moJcyeT cofepkaHus a3ora, pocdopa, a Tak ke JIOObIX IPYTUX dJie-
MEHTOB MPOBOJUTCS Ha a0CONIIOTHO-CYXYIO HABECKY, HEOOXOIUMO 3HATh COJIEpKaHUE
BOJBI B 0Opa3iiax. MeTo/l OCHOBaH Ha M3MEPEHUH YObUIM B BECE BO3AYIITHO-CYXOTO
BEIIECTBA MPHU BBICYIIMBAHUU €T0 B CymMiIbHOM mikady npu 105°C 10 mocTOSHHOTO
Beca.

Xoa anaau3a. YucTble CTEKIISIHHbIE OIOKCHI MPEABAPUTEIIHHO MPOCYIIMBAIOT
30 MuHyT B cymmibHOM mKady npu temrepatypé 105°C B oTKpbITOM BUJE, 3aTEM
OXJIAXKJAIOT B DKCUKATOPE M B3BEHIMBAKOT BMECTE C KPBIIIKOW HA AaHAINTHYECKUX BeE-
cax ¢ ToyHocThio 10 0,001 1. VI3 moAroToBiIeHHON aHAIUTUYECKOW MpoObI OepyT B
HHX 10 JIB€ HABECKU BO3IYIIHO-CYXOT'0 pa3MoJyioToro marepuana ot 2,5 1o 5,0 r. To-
HUHA MIOMOJIa Ta €, YTO U JUIsl IPYTUX BUAOB aHAJIM3a, KOTOPBIM COITYTCTBYET OIpe-
JIeJIEHUEe TUTPOCKONMYECKON BOJbI. 3aTeM OIOKChI BMECTE CO CHATHIMHU C HUX KPBIII-
KaMH [MOMENIAOT B CYIIMJIbHBIN IIKaQ, TeMIeparypa B KOTOPOM OTPEryJIHpOBaHA Ha
105°C, u BBIIEPKHUBAIOT B HEM B TedeHHE 4—6 4acoB (B 3aBUCUMOCTH OT aHAJIU3U-
pPyEMOro mpoJayKTa), OCIIE YEro 3aKphIBAIOT UX KPBIIIKAMH, OXJIAXKAAIOT 0 KOMHAT-
HOW TeMIepaTypsl B 3KCUKAaTOPE W B3BELIMBAIOT OISATh HA TEX XKE Becax. 3aTeM J0-
NOJIHUTEJIBHO CylIaT ele 2 4yaca, OXJIaKJAlT U B3BEIIMBaOT. Eciy pa3HuIa B Bece
MocJje MepBoro M BTOporo BbicymuBanus He Oosee 0,002 1, TO BBICYIIMBAaHHE Ha
3TOM 3akaHuuBaroT. CoJep:KaHue TUIPOCKOMMYECKON BOJIbI PACCUUTHIBAIOT MO (op-

MyoIe:

W = al—a?2 (1)

al—-a
rae W — conepikaHue TUTPOCKOITMUECKON BOBI, %0;
a — Bec O10Kca, T;
al — Bec OroKca ¢ HAaBECKOM JI0 BBICYIIMBAHUS, T;
a2 — Bec OIOKca ¢ HABECKOM MOCIIe BHICYIIIMBAHMS, T
100 — nns mepecyeTa B MPOICHTHI.

P&SHI/IHa MCXKAY ABYMS IapallICIIbHBIMU OIIPCACICHUAMU, OTHCCCHHAA K CPEIa-
8



Hel apruMeTHYECKON U3 HUX, HE TOJDKHA MTPEBBIMATh 5%.
Copaepxanue abCOTIOTHO CyXOro BEIIECTBA B MPOLICHTaX BBIUUCIAIOT, BHIYUTAS

u3 100 mosydeHHOE coiepKaHUE TUTPOCKOTTMYECKOM BOJIBI.

2. OnpenesieHne CoJCpKaHNs a30Ta B PACTEHUAX ¢ PUMEHEHHEM I0JIyaBTOMAa-
THYecKoro annapara Kneabaass

351aKOBBIE€ 3€pPHOBBIE I 000O0BBIC KYJIbTYPHI SBISIIOTCS OCHOBHBIM HCTOYHHKOM
pacTuTenbHOro Oenka. B 3epHe 371akoBBIX KyJIbTYp coiepkutcs oT 7 1o 28%, ay
06000BbIX — 0T 20 10 35% Oenka. BeicokuM copepxkaHreM Oellka OTIIMYAl0TCS CEMEHA
MaciaU4YHbIX KyisTyp. ConiepikaHue Oelika B TOBAPHOM YacTH ypoKas y KaXJ0ro BHJA
PACTeHUIA SIBISICTCS BETMYMHON OTHOCUTEIHHO CTAOUIILHOM U ONpPENEseTCsl TJIaBHBIM
00pa3oM reHeTHYECKUMH OCOOCHHOCTSIMU KYJIbTYPHI.

MeTton OCHOBaH Ha KHCIOTHOM Pa3fiOKEHUHU PACTUTEIBHOIO MaTepualia B
NPUCYTCTBUM KaTalu3aTopa U OKUCIUTENS, OTTOHKH a30Ta (aMMHaKa) MUHEpain3ara
B OOpHYIO KHUCIOTY. AMMHUaK IpH 3TOM 00pa3yeT ¢ OOpHOIl KUCIOTON OopaTr aMMo-
Hud. [lonydeHHsIi 60paT aMMOHUS TUTPYIOT paCTBOPOM CEPHOU KUCIOTHI B IPUCYT-
CTBUHU CMEIIAaHHOTO MHAMKaTOpa I'poaka 10 U3MEHEHHMS 3€JI€HOW OKPACKU B KPacHO-
¢duoseToByro.

Xoa ananau3a. B xon6s1 Keenpaans B3semmBarot 1mo 0,25 T BEICYIIEHHOTO pac-
TUTEIBHOTO MaTepuana (ctedsell uiam J1uctbeB pactenuii), 0,2—0,7 T KOpMOB pacTu-
TeJbHOTO npoucxoxaeHusd, 0,3—0,5 r MyKd >KMBOTHOT'O MPOMCXOXKICHUS C MOTpeI-
HocThio He 6osee 0,001 r. [{ns MuHepanu3alnuu B KOJa0y H00aBIsIOT 2 I KaTalu3aTo-
pa. OH cocrout n3 10 BecoBbIX Hacteil cepHOokucIon meau u 100 BeCOBBIX vacTen
CEPHOKUCIIOTO Kayus. Tak »Ke JOIyCKaeTcsl 3aMEHSATh CEPHOKHUCIIBINA Kalluii HaJicep-
HOKHUCJIBIM KaJMEeM WJIM CEPHOKHCIIBIM HaTpHeM B TOM ke konuuectse. [locne nmpu-
OaBjeHUS KaTalau3aTopa OCTOPOXKHO mpuianBaioT 10—12 mMi KOHIEHTPUPOBAHHOU
CEepHOU KUCTOTHI. 3aTeM n00aBisioT B K00y Kwenpmans 10 cm BogHOTO pacTBOpa
nepekrcu Boaopoaa ¢ maccoBoi aoner 30% B kauecTBe okuciurend. [locme mpe-

KpaleHus: OypHOU peakiiy MPUIMBAIOT TaKOE KE KOJNYECTBO KOHIICHTPUPOBAHHOM



cepHoi kucnoThl. Koy ycTaHaBIMBalOT Ha HarpeBaTeNb TaK, B TOPIIO KOJIOBI BCTAB-
JSIOT MAJICHBKYIO CTEKJISTHHYIO BOPOHKY WJIM BTYJIKY ISl YMEHBIICHUS YJIETy4rBa-
HUSL KMCJIOTHI BO BpeMsi MUHepanu3aiuu. BHauasne koi0y HarpeBatoT yMEpEHHO, YTO-
OBl TIPEeOTBPATHTh OypHOE MeHooOpazoBanue. [Ipu HarpeBaHWM HABECKY BpEMsS OT
BPEMEHU MOMEIIMBAIOT BpallaTeIbHBIMU ABUAKEHUSAMU KOJIOBI. [lociie ncuesnoBeHus
NIEHbl HarpeBaHUE YCUIIMBAIOT, MMOKA KUIKOCTh HE OyAeT JOBEJeHa /10 TOCTOSHHOTO
kuneHus. HarpeB cuuTaercss HOpMaJlbHBIM, €CIU Mapbl KUCIOTHI KOHACHCUPYIOTCS
onke K cepenuue ropia koyioel Kbeenbaans, nzberas neperpeBa CTEHOK KOJIOBI, HE
CONPUKACAIOUIUXCS C KUIKOCTHIO. [lociie TOro kKak »uJIKoCTh 00ECIBETUTCS (I0MycC-
KaeTcsl CIIerKa 3eJIEHOBAThI OTTEHOK), HAarpeB MpoIoJpKatoT B Tedenue 30 muH. Ilo-
CJIe OXJIAKJCHUSI MUHEPAIN3aT KOJIMYECTBEHHO MEPEHOCIT B OTTOHHYIO KOJIOY .

Ecnu nnst cxuranust UCNoJib3yeTcsl AUTECTOP, TO MOCII€ YCTAHOBKH KOJIO JIUre-
CTOpa U MOJKIIIOUECHUS JUTECTOpa K KOJUIEKTOPY (UK CyKyOOepy), peKoMeHayeTcs
HarpeBath cojepxumoe 20 munyT — npu 300°C, u nocrenenHo HarpeBaTh 10 400—
450°C u BBIIEpXHUBaTh TpH AaHHOW TemmepaType 30—60 MUHYT, C MOCIEIYIOIINUM
CaMOCTOSTENbHBIM OXJIaXKJIEHUEM KOJI0.

ITocne oxnaxkaeHuss HEOOXOAUMO MEUIEHHO JO0OaBUTH B KOJIOBI o 20 MII JaucC-
TUJUTUPOBAHHOM BOJIbI, M KOJWYECTBEHHO MEPEHECTH COACPKUMOE KOJIO B OTTOHHYIO
k010y. Eciiu ncnonps30Baauchk KOJaObl i TUTECTHH, YaCTO OHU K€ U SIBIISIOTCS OT-
TOHHBIMU KOJ0amMu. B 3TOM citydae nepeHOCUTh MUHEpAIN3aT HE HATO.

[Ipu pabore ¢ momyaBTOMaTHYEeCKUM armapatoM Kbenbaanas peKkoMeHIyroTCs
CIEAYIOIIUE YCIOBUSL OTTOHKU. B MpHUeMHBIN cTakaH, B KOTOPYIO OYyJIeT MPOBOIUTHCS
OTTOHKAa aMMHaKa, MEPHBIM HIJIUHAPOM BHOCAT 25 Mi 4 % pacTBopa OOpHOM KHUCIIO-
ThI, TO0ABJIIOT 3 KAk CMEIIaHHOTo HHAuKaTtopa I’ poaka. IToacTaBiusoT mpueMHBIN
CTakaH noj TpyOKy anmapata Kbenbaans u OTTOHSIOT aMMHUaK J0 TE€X MOp, MoKa 00b-
€M pacTBOpa B MpUEMHUKE He yBennuutcs npumepHo 10 150-200 mu (6onee 200 ce-
KyH11). Annapat Kbenpgans HacTpanBarOT Ha CIEAYIONIME MapaMeTpbl: KOJIUYECTBO
BoAbl — 20 mu1, konudecTBO 1ienoun 33% — 80 mut. [lo OKOHYaHUM OTrOHA COIEPHKHU-

Moe npuemanka TuTpytot 0,02 H. pactBopom H,SO,. OxoHuanue TUTpOBaHUS yCTa-
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HABJIMBAIOT IO MEPEXO0.y 3eJeHON OKpacku B KpacHO-(uoneroByro. CoaepxaHue Ba-

JIOBOT'O a30Ta BBIYUCIIAIOT 1O (pOopMyJIE:

(V1-V0)-K-0,0014-100
N = .

riae N — maccoBas 1011 a30Ta B UCTIBITYeMOM T1pode, %o;

(2)

V1 — o0beM pacTBOpa CepHOI KUCIIOTHI, M3PACXOA0BAHHBIN Ha TUTPOBAHHE HC-
MBITYEMOTO PacTBOPA, CM;

VO — o0beM pacTBOpa CEpHOI KUCIIOTHI, U3PACXOJA0BAaHHBII Ha TUTPOBAHHE B
KOHTPOJIBHOM OIIBITE, CM;

K — monpaBka K TUTpYy pacTBopa cepHoil kuciotsl (1/2 )=0,05 mons/am, eciu
OH IPUTOTOBJICH HE U3 CTAHIAPT-TUTPA;

0,0014 — macca a30Ta, SKBHBAJICHTHASI MACCE CEPHOM KUCIOTHI, COIEPIKAIEHCS
B 1 cM pactBopa (1/2)=0,05 moab/am;

p — Macca HaBEeCKH, T;

100 — koa¢ dunmeHT nepecyera B MPOLEHTHI.

3. Onpenaenenue coaepkanus a30Ta B MOYBAX ¢ NMpUMeHeHHeM annapaTta Kbejib-
AAJI MJIM ToJIyaBTOMaTH4ecKoro annapara Koenabaauas
B BepxHMX ropu3oHTax 1mo4B npeodiagaronias yacte azoTa (10 95-99 %) cBs-
3aHa B OpraHMYecKux coenuHeHUsX. [loaTomy HaOmomaercss mpsMasi 3aBUCUMOCTD
MEX/1y HAKOIIJICHUEM B I10YBaX OPraHMYECKOro BEIIECTBA U COJIEP)KAHUEM a30Ta.
MuHepanbHble COSMHEHHS a30Ta B MaXOTHBIX TOPU30HTAX COCTABISIOT JIUIIb
HeOoubyto yacThb (1-5 %) obmero azota. OHM NpeaCcTaBIE€Hbl B OCHOBHOM HHUTpa-
TaMH, COCIMHEHUSIMU aMMOHUSI 1 HEMHOTO HUTpUTaMu. [IuTanue pacTeHuil B MouBe
B OCHOBHOM 00€CTIEUMBAETCS a30TOM HUTPATOB M OOMEHHBIM aMMOHHUEM.
Oprannyeckoe BEIIEeCTBO MOYBBI CIYKUT IJIABHBIM PE3€PBOM, MOCTABIISIOIIUM
pacTeHUsIM MUHEPAJIbHBIA a30T, B pe3yJbTaTe AEATEIbHOCTH MUKPOOPTaHU3MOB, UC-
MOJIB3YIONINX OPTaHUYECKOE BEIIECTBO MOYBBHI KaK MCTOUYHUK DHEPTUHU, MTPOUCXOIUT

aMMOHHM(HUKAIUSI a30TOCOACPKAIMMX OPraHUYECKUX COSIUHCHHH. 3HadyuTeIbHAs
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9acTh OCBOOOIMBIIETOCS MIPHU ATOTO AMMOHHSI ITOJIBEPTaeTCs HUTPUDUKAITUH.
Jlis Gosiee MOJNHOM XapaKTEpPUCTUKH a30THOTO (hoHAa B JabOpaTOpHOM mpak-
THKE MPHHATO OINPEEIISATh BAJIOBOE COJEPKAHUE a30Ta B TMOYBE MO KIACCUYECKOMY

merony Keenpaans, npegnoxesHomy uM eme B 1883 r.

3.1. Onpenesienue copepkaHus BajJoBoro azora no meroaxy Koeabngans

Meton OCHOBaH Ha Pa3JIOKEHUN OPTraHUYECKUX BELIECTB NOYBBI KOHLEHTPHU-
POBAHHOW CEPHOM KHCIIOTOM NPU KHUMSYEHUU, B PE3YJIbTATE€ YEro aMUHHBIA a30T
(azot amuHoOrpymnmsl NH,, BXOASIINN B COCTaB aMHHOKHCIIOT U aMHUIOB) TIEPEXOJIUT B
aMMUayHy10 (pOpMy M CBSA3BIBAETCS CEPHOM KHUCIOTOM B BUJE CEPHOKHUCIOTO aMMO-
HUSL.

PactBOp nocine cxuranus u3 Koiaosl Kbenpaans nepeHocsT B OTTOHHYIO K00y,
HEUTPaIu3yloT U30BITOYHBIM KOJMYECTBOM IIEJIOYH, OTTOHSIOT aMMUAaK B IIPUEMHUK
C pacTBOpOM OOpHOM KUCIOThL. AMMHUAK oOpa3yeT ¢ OOpHOHM KHUCIOTON OopaT am-
MoHus. [loydeHHblil O0paT aMMOHHUSI TUTPYIOT PACTBOPOM CEPHOU KHUCIIOTHI B IIPU-
CYTCTBUM CMEIIAHHOIO WHAMKaTtopa ['poaka 0 HM3MEHEHHs 3€JICHOH OKpAacKH B
KpacHO-(HOJIETOBYIO.

Xox anaau3a. Ha aHanuTH4eckux Becax W3 MOATOTOBJICHHOMW U ONpeeie-
HUS a30Ta (OYMILEHHON OT KOPEIIKOB U MPOMYIIEHHON Yepe3 CUTO ¢ JUaMETPOM sue-
ek 0,25 mM) cpenneit mpoOwl O6epyT 2—5 T HaBECKH MOYBHI. BennunHa HaBECKU 3aBU-
CHUT OT cojiepKaHMsI a30Ta B mouBe. HaBecky OepyT Ha KycO4eK KajJbK{ MU B CYXYIO
npoOupky. HaBecky mouBbl BHOCAT B CYXYIO UHCTYIO KOJIOY Kbenbaans u BICHINALOT,
HE pachblIsis, Ha JHO KOJObl. [[poOupKy WM KajbKy B3BEIIMBAIOT U 1O  PAa3HOCTH
MEX/1y BECOM MPOOUPKH C TIOYBOM (MM KaJbKU C MOYBOI) U 0€3 MOYBbI HAXOMAST Be-
JUYUHY HABECKH, B3SITOU ISl ONIpeiesieHns 00IIero a3oTa.

B kon0y ¢ mouBoil BHOCST JIB€ KPYNMHUHKU MeTainueckoro cenaeHa (okoso 0,05
) KaKk karaiusaTtopa. CelleH yCKOpsIeT MPOLECC PA3JIOKEHHs] OPraHNYECKHUX BEIIECTB
NOYBBI, TAK KaK KOHLEHTPUPOBAHHAS CEPHAsl KHUCJIOTA OKHUCISIET CEJEH IO CEJIECHU-

croit kucinotel. CeneHucras KMCJIOTa B KMCIIOM pacTBOPC IO I[GIZCTBHGM BOCCTaHO-
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BUTEJISI — OPrAaHMYECKOTO BEIIECTBA, BOCCTAHABIMBAETCS /10 JJIEMEHTHOIO CEJIEHA.
[{MKIJI OKHCIIEHHS U BOCCTAHOBJICHHUS CEJIEHA MTPOJIOJIKAETCA JI0 OJHOTO pa3pyIluEHUs
OpraHUYeCKOTO BEIIECTBA MTOYBHI.

B xo510y ¢ HaBeCKO# BHOCAT MEPHBIM HMUIUHAPOM 20 MJI KOHIIEHTPHUPOBAHHOU
H,SO, (mnotHocts 1,84). Conepkumoe KoJIObI IEPEMENIUBAIOT KPYTOBBIM JIBUKECHU-
€M, B TO K€ BpeMs, HEe pa3MmasbiBasi CYCIIEH3UIO MO Bcemy AHY KoiObl. HaBecka
J0JKHA OBITh CMOYEHA KUCJIOTOW IMOJHOCTBIO, YTOOBI HE OCTalOCh CyXHX TSTEH Ha
1HE KoJIObI. B 3TOM MecTe Koiba MOKET JIOMHYTh OT Meperpena.

Kon0y 3akpbIBatoT 0c000i CTEKISIHHOW MPOOKOW M yCTAHABIMBAIOT B BBITSK-
HOM IIKady HaJ| ra30BOM rOpeKON B HAKJIIOHHOM MOJIOKEHUU, TOPJIOBUHOMN K CTEHE.
Harpepars HaunHaroT Ha MemiieHHOM orHe. Korga temmnepatypa pocturaer 160°C u
BbIIIIE TPOoUCcX0oauT cuibHOe ucnapenune H,SO,. [Ipu nanbHelemM moBBIIIEHIN TEM-
neparypsbl Mapbl CEPHOM KUCIOTHI pasznaratores 10 SOz u H,0.

Oxnaxnasice SOz u H,O koHUEHTpupyroTCs: 1 00pa3yroT Oenblii "npIMOK", 3a-
nosHsroumil koa0y. Korga HaunHaeTcs BblaesneHne 0enoro JbIMKa, HarpeB YBEJINYH-
BAIOT U JIOBOAT JI0 ci1aboro kurmeHus. BepxHsisa 4acTh JUIMHHOTO TOpJia KOJIObI, CITy-
Kariasi XOJI0AUIbHUKOM, JOJIKHA OCTaBaThCs XOJIOAHOM, YTOOBI 00ECIeYUTh KOHEH-
CaLUIO MTapOB KUCJIOTHI.

Kunenue cepHoil KUCIOTHI Bce BpeMsl TOJKHO ObITh ciaObiM. CHIIbHOE KHUIle-
HUE BEJIET K MOTepe a30Ta BCIEACTBUE YACTUYHOIO PA3JIOKEHUS Cylb(paTa aMMOHHS.
[IpoIOIKUTENBHOCTD CKUTaHUS 3aBUCUT OT COCTAaBAa OPTAHMYECKUX BELIECTB ITOYBBI.
Cxuranue CUMTAEeTCsl 3aKOHYEHHBIM, KOTJa PAcTBOpP HAaJ MHUHEPAJIbHBIM OCTATKOM
CTAaHOBUTCS OSCIIBETHBEIM, a OCTAaTOK Ha JHE KOJOBI ImouTH OenbIiM. Ilocie 3Toro Ha-
rpeBanue npoaonkarT 20—30 MuH.

Kon0y oxnaxknaroT 10 KOMHATHOW TeMIEpaTypbl, CHUMAIOT MPOOKY U OOMBI-
BAIOT €€ JUCTUUIMPOBAHHOW BOJOW HAJ YHCTBIM CTAKaHOM. 3aTe€M, BOJOM U3 3TOTO
CTakaHa OCTOPOXKHO OOMBIBAIOT Topyio KoJiObl. B3ammoneiictBue ocrarka H,SO, B
K0J10€ C BOJIOI B MEPBBI MOMEHT MPOXOAUT OYPHO, MOATOMY pa30aBiIeHUE KUCIOTHI

B koi0e Kbenmpnans cieayer BeCTH OCTOPOXKHO, MPUIMBAs BOAY MO CTEHKE KOJOBI
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HeOompmuMu noprusaMu. CoaepKuMoe KoJIObI pa30aBisioT BOAOW MPUMEPHO IO TO-
JIOBHUHBI.

Paz06aBieHHbIl pacTBOp NepennBaroT U3 Kojaobl Kbenbaans B MIOCKOJIOHHYIO
OTTOHOYHYIO KOJIOYy eMKOCThI0 750 MIiI, KOTOpas JOJKHA OBITh M3TOTOBJICHA U3 TEp-
MocTolikoro crtekiia. Konby Kbenbaans MHOTOKpaTHO OOMBIBAIOT U3 MPOMBIBAJIKH
HEOOJBITUMU MOPLUSAMHU TUCTUIUIMPOBAHHON BOJIBI. [IpOMBIBHYIO JKUJKOCTH CIIMBa-
I0T B OTTOHHYIO K0J0y. OOMBIBaHME BEAYT A0 TEX IOp, MOKa B OTTOHHOM KOJIOE HE
Habepetcs 300—400 mi pactBopa. B npuemnuk (ctakad emxocTsio 300—400 M) mst
yJIaBIUBaHUs aMMHaka nonuBaioT u3 Oroperku 20-25 ma 0,05 H pactBOpa cepHOit
KHCIIOTHI, MPUOABIAIOT Ty/Aa 3 KallJll CMemaHHoro uHaukartopa ['poaka. [lpuemuuk
HOJCTaBJISIIOT MOJ TPYOKY XOJOJWIbHHMKA TaK, YTOOBI KOHEI 3TON TpyOKu ObLI MO-
TPY’KEH B KUCJIOTY Ha rIyOuHy 10 5 MM. [IpeMHHK CTaBST Ha MOACTAaBKY Tak, 4ToO-
Obl, BBIHUMAs €€, MOYKHO OBLJIO OIYyCTHTb €0 BHU3 U OCBOOOAUTH TPYOKY OT KHUCIIO-
Thl, KOTJa )KUJKOCTh B IEPETOHHOMN KOJIO€ HAYHET KUIETh U MEPBbIC KAl KOHJICH-
caTa monaayT B MPUEMHHUK.

Mepnbim munusapoM 6epyT 40% pactBop NaOH B konuuectBe 4 paza 00Jib-
1eM, 9eM ObLIO B35ITO KOHIICHTPUPOBAHHOW CEPHOM KUCIIOTHI ISl CKUTAHUS, HAKIIO-
HSIOT OTTOHHYIO KOJIOY, HE MEepeMellnBas €€ COAEPKUMOro, MPUIUBAIOT MO CTEHKE
KoJIOBI pacTBOp Ienoku. Illenous kak TspKenas KUAKOCTh OMYCKAeTCsl Ha THO TOJ
CJIOM KHUCIIOTHL. BpocatoT B OTTOHHYIO KOJI0Yy KycOueK IIMHKA (MM LIMHKOBOM MbLIN)
IUI CTIOKOMHOT'O KUIEHUSI U OBICTPO, HO OCTOPOXKHO MPUCOEAUHSIIOT KOOy uepe3 Ka-
IJICYJIOBUTENb K OTTOHHOMY amnmapary, OCTOPOKHO IMEPEMENIMBAIOT COAECPKUMOE
KPYTOBBIM JIBJKEHHEM C LEJIbI0 HEUTpalu3aluu KUCIOTHl M CO3AAHUS LIEIOYHOM
Cpelbl, HEOOXOAMMOM JIs1 BBITECHEHUSI aMMHUaKa U Cyiab(haTa aMMOHUS.

[TyckaroT BoAy B XOJIOAWJIBHUK, MO/ OTTOHHYIO KOJIOY CTaBSIT FOPENKY/IITUTKY
(ny1amsi He AOJKHO OBITh CHIIBHBIM) U JIOBOJST pacTBOp 10 kuneHus. Harpesanue pe-
TYJIUPYIOT Tak, 4TOObl KUIIEHHE ObLIO CIOKOWHBIM. [1o Mepe HarpeBaHus BblEICHHE
amMmuaka ycuiuBaetcs. [[oCKOIbKY aMMuak HEHWTpalM3yeTcsl KHCIIOTOM, JaBJCHHE

BHYTpH OTTOHHOM KOJIOBI CHMIKAETCS U IMPOUCXOAUT HCKOTOPOC 3aCaChIBAHHC JKUIKO-
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CTH U3 MPUEMHUKA B TPYOKy xonoaunbHuKa. Kak Obl CHIIBHO HE ObLIO 3acachIBaHUE,
BBIHUMATh TPYOKYy M3 THUTPOBAHHOIO PacTBOpa KHUCIOTHI HENB3sl 10 TE€X MOp, MOKa
pacTBOp B OTTOHHOW KoJiOe He 3akunuT. [Ipu KumeHuu pactBopa KpomMe aMMHaka
BBIJICJISIFOTCS TTAPBI BOJbI, KOTOPbIE KOHJIEHCUPYIOTCS B XOJIOUIBHUKE U MOTJIOIIAOT
ra3oo0pa3Hblii aMMHaK, B pe3yjIbTaTe Yero aMMHaK B NMPUEMHHUK MOCTYHAeT B BUJC
BOJHOTO PacTBOpa.

Cnycts 5—7 MUH nocjie Hayajga KUIEHUs] pacTBOpa, MOJACTABKY W3-MOJ PUEM-
HUKAa BBIHUMAIOT W TMPUEMHUK OMycKaloT BHU3. C 3TOro MOMEHTa KOHEIl TPyOKU
JIepIKaT BhIIIE MPUEMHOM JKHUJIKOCTH, YTOOBI MPEJOXPAHUTh €€ OT NepeOpachiBaHuUs B
OTrOHHYIO K0J10y. [lepeOpacbiBanne NpUEMHOMN KUJKOCTH B OTTOHHYIO KOJIOY MOXKET
CONPOBOXK/IATHCSI OMMACHBIM B3pbIBOM. [103TOMY pacTBOp BO BpeMs IIEPETOHKHU HEJb3S
OCTaBJIATH 0a3 HAOIIOIEHHUS.

Kunsuenue B OTTOHHON KOJO€ MPOJOJIKAIOT 0 TEX IMOp, TOKAa HE OCTaHETCA
IPUMEPHO TMOJOBHHA €€ coaepkuMoro (okoso 200 mi). [1onHOTY OTrOHKM IIpoBepsi-
10T peaktuBoM Heccnepa. [ 3T0ro koHen TpyOKH XOJIOAWJIBHUKA OOMBIBAIOT JTUC-
TUJIUPOBAHHOM BOJON CHapyXH HaJ MPUEMHUKOM, YTOOBI CMBITh C HEE OCTATOK
TUTPOBAHHOTO PACTBOpPA KUCIOTHI C MOTJIOMIEHHbIM amMuakoM. [locie storo Habu-
patoT B (hapdopoByro yaiky 2—3 Kariu XKHIAKOCTH U MPUOABIISAIOT KAIUII0 PEaKTHBA
Heccnepa. PactBop gomkeH octaBathesi OeClIBETHBIM WU 11BeTa peakTuBa Heccrnepa.

[Io OKOHYaHMM OTTOHKM MPEKPALIAIOT HArPEBAHME U OTKIIOYAIOT XOJIOJMIIb-
HUK. [Tocie ocThIBaHHMS OOMBIBAIOT IUCTHILIMPOBAHHONW BOJIOM CTEHKH TPYOKH XOJIO-
IUIbHUKA U MPUEMHHUKA. M30BITOK KUCIOTHI B MPUEMHUKE OTTUTPOBBIBAIOT PACTBO-
POM ILIEJIOYH MPUMEPHO TAaKOH K€ HOPMAJIbHOCTH, KaK paCTBOP KHUCIIOTHI, B3ATON IS
MOTJIOUICHUs] aMMHaka. TuTtpoBaHue BeayT A0 Nepexojia KpacHO-(hHoIeToBoi Okpa-
cku nHaukatopa ['poaka B 3enenyto. [lepexon okpacku pe3kuii, MO3TOMY TOYHOCTb
ONpENEIEHUS ITUM UHIUKATOPOM BBICOKas.

JIsl BBIACHEHMS] YMCTOTBHI PEAKTUBOB KEJNATEIBHO BECTU MapajuIeNIbHO XOJ0-
CTOU OIIBIT.

__ (a*H1'‘K1-b-H2-K2):0,014-100

N = . (3),
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rae N — maccoBast 107151 a30Ta B UCIIBITYeMO# Tipooe, %o;

a — xkonuuecTBo pactBopa H,SO,, B3STOTO B MPHEMHUK;

H1 - HopmansHOCTBb pacTtBopa HySOy;

K1 — nonpaBounbiii K03 duueHT HopManbHOCTH pacTBopa H,SO,

b — xonmmyectBo Mt pactBopa NaOH, mcnonb30BaHHOTO JJI1 TUTPOBAHHS OC-
TaTKa KUCJIOTHI,

H2 — nopmanbHOCTh pacTBopa NaOH;

K?2 — nonpapounbiii ko3 dunineHT HopMaibHOCTH pacTBopa NaOH;

0,014 — BenmuumnHa MT-3KB a30T1a (B T);

p — Macca HaBEeCKH, T;

100 — ko3¢ dunveHT nepecyera B MPOICHTHI.

3.2. Ucnoib30BaHMe PACTBOPA OOPHOI KHCJIOTHI ISl MOIJIOIEHUsI aMMHUaKa

[Ipu onpeneneHun a3zoTa BBIACIAIONIUICS BO BpEMs MIEPETOHKHA aMMHUaK OoJjiee
yA00HO TOTJIONIaTh PAacTBOPOM OOpPHOM KHCIOThL. AMMHAaK MpU 3TOM 00pa3yeT ¢
O6opHoOi1 KucioToit 6opar ammonus. [lomydeHHbIN OOpaT aMMOHHS TUTPYIOT PacTBO-
POM CEpHOIl KUCIOTHI B MPUCYTCTBUM CMEIIAHHOTO MHAMKaTopa ['poaka 1o usmeHe-
HUS 3€JIEHOW OKpacKH B KpacHO-(pHoseToByo. [IockoIbKy B 3TOM cilyyae MpOBOIUT-
Csl MPSIMOE TUTPOBAHME aMMHAKA, TEXHUKA OMPEICIICHUS U BEIYUCIIEHUSI PE3YyJIbTATOB
YIPOLIAETCS.

Xoa ananm3a. B npremMHbIi cTakaH BMECTO PACTBOpA CEPHOM KHUCIIOTHI (Kak
OBLJIO ONTMCAHO BBIIIE) MEPHBIM HUIUHAPOM BHOCAT 25 Mi 4 % pacTBopa OOpHOMU KH-
CJIOTHI, TOOABJISIIOT 3 KAl CMEIIaHHOTO nHauKaropa ['poaka. [loncrasnsatoT npu-
E€MHBII CTakaH Mo/l TPYOKY XOJOMIbHUKA B YCTAHOBKE JIJIsS OTTOHKH aMMHaKa 1 OT-
TOHSIIOT aMMUAaK JI0 TeX MOop, MOKa 00beM PacTBOpPa B MPUEMHHUKE HE YBEITUUUTCS
npumMepHo A0 200 mu. KoHery OTTOHKM aMMHaKa ONpeAessiioT OTCYTCTBUEM PEaKIIUU
¢ peaktuBoM Heccrnepa mocineaHux 2—3 Ml IUCTUILIATA.

[Io oKOHYaHWK OTTOHA KOHEN TPYOKH XOJOJMUJIbHUKA OIOJACKHMBAIOT BOJIOH,

coOupan BoJy B MPUEMHHUK U COJepKUMoOe nmprueMHuka TUTpyoT 0,02 H. pacTBOpoM
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H,SO,. OxoH4anue TUTPOBAHUS yCTAHABIMBAIOT IO TEPEXOaY 3€JICHOW OKpPACKH B

KpacHO-¢uosneToByto. CoaeprkaHre BaJOBOTO a30Ta B MOYBE BHIYHCIISIOT 1O (GOopMy-
Je:

N = (a*H1-K1)-0,014-100 (4)

- ’

p
rae N — maccoBast 107151 a30Ta B UCIIBITYeMO# Tipooe, %o;

a — xonuuecTBo pactBopa H,SO,, motiesiiee Ha TUTPOBAHHUE;

H1 — nopmanbsHOCTb pacTBopa HySOy;

K1 — nonpaBounbiii K03 duiueHT HopManbHOCTH pacTBopa H,SO,
0,014 — BennurHa Mr-3kB a30Ta (B T);

p — Macca HaBeCKHU, T;

100 — koa¢ dunmeHT nepecyera B MPOIEHTHI.

4. Onpenesnenne coepKaHusl OPraHU4ecKoro yriepoaa

['yMyc sABisieTCsl BaXKHBIM (PAKTOPOM ILTOAOPOIUS TIOYB, IOITOMY COJIEpHKAHUE
€ro OINPENEIAI0T IOYTH BO BCEX IOYBEHHBIX MCCIENOBAHUAX. B ero cocraB BXOIAT
rpynmna crneuru@uueckux ryMyCOBBIX BEILECTB, COCTABIIAIONIMX IIaBHYIO 4acTh (85—
90%) rymyca, a Takke OOLIUpHAs TPyINa WHANBUIYATbHBIX OPraHUYECKUX COCIH-
HEHUU ¥ HEryMU(ULIHMPOBAHHBIX MPOIYKTOB MX pachaja, cocTaBisgiommx 10 15 %
rymyca.

[Tpu onpeneneHnn 00ILIETO CoAepkKaHUSI TyMyca YUUTBIBAIOTCS BCe (POPMBI Op-
TFaHWYECKOT0 BEIIECTBA MOYBHIL. [103TOMY IIpH MOATOTOBKE €€ K ONPEAEIEHUAM TyMY-
ca THIATEeJIbHO OTOMPAIOT KOPEIIKU U APYTrue OpraHudecKue OCTaTKH, YTOObI 10 BO3-
MOYKHOCTH UCKJIFOYUTh OPTaHUYECKUE BEILECTBA HETYMYCOBOM IIPUPOIBI.

Nmeercs pag METOAOB OIpeIesIeHUs: ryMyca ouBbl. Kinaccuueckuit MeTo1 or-
penesieHnsi rymyca Mmo4Bbl paspabortan pycckum yudeHbiM [.I'. T'ycraBcoHom. DTOT
METOJ| OCHOBAaH Ha CyXOM C)KMI'aHUHM T'yMmMyca J0 YIJIEKHCIIOrO Ta3a MpU MPOKAINBa-
HUU TIOYBbl. BblaenseMblil IpU 3TOM YTIIEKUCIbIN ra3 cOOMparoT, B3BEIIUBAIOT U 10
€ro BECy BBIUMCISIOT COACPKAHUE TyMyca B II04YBe. B HacTosmiee BpeMs IUPOKO UC-

noJib3yeTrcss MeToAuka ompenenenus rymyca no W.B.Twopuny B Moaudukanmu

17



B.H.CumakoBa. Meton U.B.TropuHa ocHOBaH Ha OKMCIIEHUH yTiepoAa rymyca mou-
BBl J10 yriiekuciioro raza 0,4 H pactBopoMm jaByxpomoBokwuciioro kamms (K,Cr,0O-),
IPUTOTOBJICHHOTO Ha CEPHOM KUCIIOTE, pa3BE/IEHHON B BOJE B OOBEMHOM COOTHOIIIE-
Hun 1:1. Ilo KoaumvecTBy KHCIOpPOJAa XPOMOBOW CMECH, MOILIEAIIEr0 Ha OKUCIEHHUE
yriaepojia rymyca, YYuThIBAIOT COJIEp KaHue yriiepojia Tymyca Wil ryMmyca B MOYBax.
[TosToMy MeToA SIBIsiIETCS KOCBEHHBIM, TaK KaK OH OCHOBAaH HE Ha y4eTe yriepoja,
HMMEIOIIErocsl B COCTaBE T'yMyca, a Ha ydeTe KHCIOpOAa, pacXoqyeMoro sl OKHUC-
asieMoro yriepoja rymyca. OKHUCIIEHHE MPOUCXOAUT B CUIIBHOKUCION cpefie U Co-
MIPOBOKJAETCS BOCCTAHOBIIEHUEM HIECTHUBAJIEHTHOIO XpoMa B TpexBajeHTHbIA. [lo-
CJIe OKMCJIEHUS YIiiepo/ia TyMyca U30bITOK XpOMOBOM CMECH B PACTBOPE YUUTHIBAIOT

TUTpoBaHuEeM pactBopoM cor Mopa (FeSO4(NH,4),SO4+6H,0).

JlaHHBIN METOJ HEMPUTOJEH /IS MoYB, coaepxkamux cBbime 0,6% xmopumaos,
3aKMCHBIX COCIMHEHUN KeJle3a U Maprasia, Tak Kak 4acTb XpOMOBOI'O CMECH Pacxo-
IyeTCsl Ha OKUCJIEHUE 3THX COCAMHEHUH, YTO 3aBBIIIACT PE3YNIbTAThI aHaIu3a. Meroa
HETIPUMEHUM TaKXe IMPU COAEPKaHUU rymyca cBoie 15 %, moromy 4to mpu 3TOM
HE JIOCTUTalOT NOJIHOTBI OKHCIEHUs rymyca. [ TakuxX NO4YB clIeAyeT IMPUMEHSTH
MetoJ Knona-Cabanuna. KapOboHaTsl B mOUBaxX HE MEIIAIOT OMPEACIICHUIO TyMyca.

Xoa anaau3a. M3 moarotoBiaeHHoM (ITyTeM TIIATEILHOTO 0TOOpa KOPEIIKOB U
pacTUpaHMs B araTOBOM CTYIIKE J10 MOJIHOTO ITPOCEUBAHUS YEPE3 CUTO C OTBEPCTUAMMU
nuametrpom 0,25 MM) cpenHelt mpoObl MOYBEI O€PYT HABECKY HA aHAIMTHYECKHUX Be-
cax. BennunHa HaBeCKM 3aBUCHUT OT COJIEpKaHUsS TyMyca B aHaIu3upyemon mouse. O
MPUOJIMKEHHOM COJIEP)KAaHUM T'yMyca CyAsT MO OKpacke rnoussl. [Ipu conepxanumn
rymyca 6ombine 7 % (uepnas) — 0,1 r, 7—4 % (tremuo-cepas) — 0,2 T, 4-2 % (cepas) —
0,3 r u ipu mensIe 2 % rymyca (cBetio-cepas) — 0,5 r.

B3sTyt0 Ha KajlbKy HABECKY MOYBBI OCTOPOKHO, HE PACHbLISAS, NEPEHOCAT B
CyXy1o KoHu4ecKyto Kos0y Ha 100 mu. B xon0y u3 Or0peTku MeIJIeHHO, M0 KaruisaM,
YTOOBI BSI3Kas AKHUAKOCTh MOTHOCTHIO CTEKJIA CO CTEHOK OIOpPETKH, MPHIMBAIOT TOYHO
10 mn 0,4 H pacTBOpa XpOMOBOM CMECH, IPUUEM KaxJIbld pa3 OoTMepUBas OT HYJIS.

Conepxxumoe Koja0bl OCTOPOKHO MIEPEMEIIUBAIOT KPYTOBBIM JIBUKECHUEM.

18



B kon0y BCTaBISAIOT MaJ€HbKYIO BOPOHKY, KOTOpasi CIYXKHT OOpaTHBIM XOJIO-
TUIHHUKOM, CTaBST KOJOY Ha acOECTOBYIO CETKY, COJEPKMMOE KOJOBI TOBOMIST 0
KUTICHUS U KUIATAT 5 MUH C MOMEHTA MOSBICHUS KPYIHBIX My3bIpbKoB CO,. BypHo-
ro KUIIEHHS HE JOIYCKAIOT, TAK KaK 3TO MPUBOJUT K UCKAKEHUIO PE3YJIbTATOB M3-3a
BO3MOYHOTO pPa3JIOKeHUs] XpoMOBOU cMecu. Kurenue JoMKHO ObITh cllaObIM U paB-
HOMepHbIMU. [Ipyu MaccoBBIX aHaNM3aX PEKOMEHAYETCS KUISTYCHUE 3aMEHUTh Harpe-
BaHUEM B cymmiibHOM mkady npu 150° B Teuenue 30 MUH ¢ MOMEHTa JOCTHXKEHUS
TEeMIIepaTyphl.

Konly oxiyiak1atoT, BOPOHKY M CTEHKH KOJOBI OOMBIBAIOT U3 MIPOMBIBAIKH HE-
OOJIBIIIUM KOJIMYECTBAM JUCTUILIMPOBAHHOMN BOJIbI, 10BOJIA 00beM 70 30—40 M.
[Tpubasmnstor B kondy 5 kamenb 0,2 % pactBopa (heHUTIAHTPAHUIOBON KUCIOTHI U
tutpytotT 0,2 H pactBopom conu Mopa. KoHel TUTpOBaHUS ONPENEAIOT IEPEXOIOM
BUIITHEBO-(HOJIETOBOM OKpAacCKH OT OJIHOM Karuld pacTBopa coiu Mopa B sipKo-
3eneHyto. [lpu M30bITKE BOCCTAHOBUTENS WHIAMKATOP MEPEXOAUT W3 OKHUCIEHHOM
(kpacHO-(h1OIETOBOM) OKPACKK B BOCCTAaHOBJIEHHYIO (OeCIBeTHYI0) (hOpMY, BCIEICT-
BHE€ YETO CTAHOBUTCS 3aMETHOM 3€JIEHast OKpacKa TPEXBAJICHTHOIO XPOMaA.

[TapannenbHO MPOBOAAT XOJOCTOE omnpeseneHre, BMecto HaBecku mouBbl uc-
MOJIb3YIOT TIpokaieHHyto nouBy (0,1-0,2 r) 115 yCTaHOBJICHUS] COOTHOIICHUS MEXKITY
0,4 1 pactBopom K,Cr,07 u 0,2 H. pactBopoM cost Mopa. Jljist 3To#l 11esid B TpU KO-
Huuyeckue koaosl mo 100 M otMepuBatoT u3 Oropetku o 10 mi pactBopa K,Cr,05,
N00aBIIAIOT MPOKAJIECHHYIO MOYBY, KUISATAT 5 MUH (WK BbIEpkuBatoT 30 MUH B Cy-
muisHOM mikady pu 150°), npubapisior 5 kaneiab GEHWIAHTPAHUIOBOU KUCIOTHI U
TUTPYIOT pacTBOpoM coir Mopa. Eciu npu XoJ10CTOM OonpeereHu He UCTIOIb3YeT-
Csl TIPOKaJICHHAs M0YBA, TO KUIMATUTH HENb3s (MOXKHO ONPEACIUTh 0€3 KUTISTUCHUS).
W3 Tpex mapanienbHbIX ONpEeeeHUN XOJOCTOrO OMbITa YCTAaHABIMBAIOT CPEIHION0
BEJINYUHY.

Coneprkanre ryMmyca BEIYUCIISIOT TI0 (popmyrie:
(a—b)-K1-0,0010362-100

p
rjae ['ymyc — maccoBas 10715 TyMyca B UCIIBITyeMoil ipooe, %;

T'ymyc = (5),
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a — konuvectBo M 0,2 H pacTBopa cosii Mopa, HCIIOJIb30BaHHOE Ha TUTPOBA-
Hue 10 M XpOMOBOM CMECH NPU XOJIOCTOM TUTPOBAHUM;

b — xonmuectBo 0,2 H pacTBOpa con Mopa, UCIOIb30BaHHOE Ha TUTPOBAHUE
OCTaTKa XpOMOBOW CMECH IOCJIE OKUCIIEHUS TyMYCa B OIBITE;

K1 — nonpaBouHbIil k03P GUIIMEHT HOPMATTLHOCTH pacTBopa cosii Mopa;

0,0010362 — skcriepuMeHTaIBHO yCTaHOBIICHO, uTo 1 Mi1 0,2 H pacTBOpa COJIH
Mopa COOTBETCTBYET TAaKOMY KOJIMYECTBY XPOMOBOW KHCJIOTBI, KOTOPOE OKHCIISIET
0,0010362 r rymyca wium 0,0006 T yrieponaa (koadduiment Uiepexkona);

p — Macca HaBEeCKH, T;

100 — koa¢ dunmeHT nepecyera B MPOLEHTHI.

Ecnn Heo0X0auMO BBIYMCIUTH COAEpPKAHUE YriepoJa r'ymMyca, TO UCXOIAT U3
pacdera, 4TO B COCTaBe TyMyca COJIEPKUTCA B cpefHeM 56% opraHu4ecKoro yriepo-
1a, IO3TOMY COJEepKaHue rymyca ymMHokeHHoe Ha 0,58, u HaoOopot, coaeprkaHue
OpPraHUYECKOTO YIJepoJa YMHOKEHHOE Ha 1,724 Oyner paBHATHCS COAEPKAHUIO Ty-
Mmyca.

PeakTussr:

1. 0,4 1 pactBop K,Cr,0O; B pazbasnennoit 1:1 cepnoii kucnore. bepyr 40 ©
TOHKOU3MEJIbYEHHOTO B (hapdopoBoii ctynke kpucrammnueckoro K,Cr,O;, pactBo-
pstot mpuMepHo B 500—600 mut 1uct. BoAbl (MOKHO € MOAOTPEBaHUEM) U (DUITBTPYIOT
yepe3 OyMaKHbIA PUIBTP B MEPHYIO KOJIOY eMKOCThIO 1 J1. PacTBOp OBOJAT 10 MET-
KU JUCTHJTUPOBAHHON BOJOW M MEPEIUBAIOT B OOJBIINYIO KOJOY (EMKOCThIO 2,53 1
13 TEPMOCTOMKOTO cTekiya. K 3ToMy pacTBopy moj TAroW NPUIMBAIOT HEOOIBIIMMHU
nopumsivu (mpumepro 1o 100 mur) 1 1 H,SO4 (1. 1,84) ¢ uaTepBanamu B 15-20 muH
MIPU OCTOPOKHOM MHOTOKPATHOM IepeMenuBanuu. [Ipu mpuiMBaHum CepHOM Ku-
cioThl K pactBopy KoCryO; mpouCXOAUT CHIIBHOE HAarpeBaHUE >KUIAKOCTH, IMOITOMY
HaJ0 OBITh 0COOEHHO OCTOPOXXKHBIMU. CMeCh 3aKpbIBalOT BOPOHKOM HIIM CTEKJIOM H
OCTABJISIFOT OXJIAXKAATh O CIEIYIOUIErO JHS, €€ pa3 MePEMENINBAIOT, IEPEIUBAIOT
JUTSL XpaHEHUS B CKIIIHKY C IPUTEPTON MPOOKOH.

2. 0,2 H. pactBOp conu Mopa. bepyt 80 r coiu Mopa (MCIoJIb3yIOT TOJIBKO TO-
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TyOble KpUCTauibl, modypesmre oropacsBator) u 20 man H,SO, (rur. 1,84) us pacue-
Ta Ha 1 11 Boawl. HaBecky cosin Mopa pacTBOpSIIOT Ha XOJ0/i€ B HEKOTOPOM KOJInYe-
CTBa JUCT. BOJBI, pacTBOp (UIBTPYIOT depe3 cKiaadaTbli OyMaxxHbli ¢uibtp. K
¢unbTpaTy 100aBIAIOT HEOOXOAUMOE MO pacyeTy Ui B3ATOM HABECKH KOJIWYECTBO
KOHII. CEpHON KUCJIOTHI, JOBOASAT PACTBOP JAMUCT. BOJIOH /10 HY)KHOro oO0bemMa M Tiia-
TEIbHO INepeMelmnBaroT. HopMmanbHOCTE pacTBOpa conu Mopa ycTaHaBIMBAKOT U
nposepsitoT no 0,1 H. pactBopy KMNO,, ans yTouHeHHs HOPMaJbHOCTH PAacTBOpPA
comu Mopa BBOAAT MONPAaBOYHBINA KOA()PUIMEHT HOPMAIBHOCTH 3TOTO PacTBOpa.
Jlns ycraHoBiieHust ero OepyT u3 Owopetku 10 M pactBopa coiu Mopa B KOHHUYE-
ckyto kosi0y Ha 100 mi, npuimBatot B KonOy MepHbIM HUAMHAPOM 1 M KOHUEHTPH-
poBannoit H,SO, u tutpytor 0,1 H. pactBopoM KMnO, Ha xo50oay 10 c1abo-po30Boi
OKpacKH, He ucye3aroniei B TeueHne 1 MuH.

TutpoBaHue BBINOJIHAIOT B TpeX NOBTOpPHOCTAX. [lonpaBounblil ko3 puiireHt

HOPMAJIBHOCTHU paCTBOpa COJIN Mopa BBIYHMCJIAIOT IICC Q)OpMYHC:

H2—-Yy2-
1="—0 (6)
H1-Yy1
r7ie H2 — HOpMalbHOCTh pacTBopa KMn04;
y2 — o6sem pactBopa KMnO, (B MJT), HCTIOJIB30BAHHOTO HAa TUTPOBAHHUE;
H] — HOpMaNbHOCTH pacTBOpa coiau Mopa (mi1);

yl — 06Bem pacTBopa conu Mopa (B MiT), B3sIThIH HA THTPOBAHHUE.

PactBop 0,2 % (enunantpanunoBoit kuciaoTsl. 0,2 T HaBeCKH (PEHUIIAHTPaAHU-
noBoii kuciotel (C13H110,N) pactBopsror B 100 M1 0,2% pactBopa Na,COs. s
JY4IlIer0 CMAaYMBAHUS MOPOIIKA 3TON KUCIOTHI MPEABAPUTEIBHO B3SITYI0O HABECKY
PaCTUPAIOT CTEKJISTHHOM Majoukoil B HeOobIoN GapdopoBoii yamike ¢ HEOOIbIIUM
konudectBoM 0,2 H pacTBOpa COAbI JO CMETAHOOOPA3HOTO COCTOSIHMS, a TIOTOM J0-
0aBJISIOT OCTAIBHOE KOJIMYECTBO PACTBOPA COABI U TIIATEIIHHO TIEPEMEIIHBAIOT.

IIpokasieHHbIe TEM3a Wi MO4YBaA. PacTtepras U mpocessHHas 4epe3 CUTO C OT-
BepcTUsIMU B 1 MM ManiorymycHasi mouBa (HH)KHUE TOPU30HTHI) WM MeM3a TPOKaIu-

BaeTcsa B My(eJbHOM Ne4H NMpU KPAaCHOM KaJeHUH B TeueHue 1-2 u.
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5. @ocdop B mouBax U METOAbI €ro onpeaeeHust

docdop B moUBaxX HAXOIUTCS B COCTABE OPTaHUICCKUX M MUHEPAITbHBIX
coequHenuit. O6mee coaepkanue ero B mourax kojediercs ot 0,10 go 0,25 %. B
MOYBaX OH BCET/Ia COACPIKUTCS B MSATUBAIICHTHOM BHIE, T.€. B BUae P,Os, 1 oOpasyet
OOIIUPHYIO TPYyNMIy coeauHEeHUN (ochOopHBIX KUCIOT U uX cojiel (dpocharor). doc-
¢daThl B 3aBUCUMOCTH OT COCTaBa U CBSI3U UX COCIMHEHMI pa3MyaroTcs MO pacTBO-
PUMOCTH B BOJIC U IPYTHX PACTBOPHUTEIAX. B CBsI3M ¢ ATUM UMeeT O0JIbII0e 3HAUCHUE
onpeneneHue rpynn (pocdaroB B mouyBax, OTINYAIOLMIUXCS Pa3IUYHON PACTBOPUMO-
CTBIO U IOCTYITHOCTBIO JJIsI PACTCHUH.

Boigenstor 5 rpynn nouBeHHbIX (ochaTos:

1. Xopo1io g0cTynHa pacTeHUsIM Ha BCEX MOYBEHHBIX THUIAX U OOBIYHO YCBaU-
BACTCS LEITUKOM;

2. XOpoIlo JIOCTYIHA BCEM PACTCHHUSIM Ha KHUCIBIX U CITA0OKHUCIBIX TOYBAX,
MEHEee — Ha HEUTpaJIbHBIX U IIEJOYHBIX TTouBaX. BHeceHue pu3nonornuecku KuCIbIx
yA00pEHUI pEe3KO MOBBIIIAET UCIIOIb30BaHUE PocaToOB BTOPOM IPyIIIbl HA MOYBAX C
HEUTPAIBHOM U LIEJIIOYHON PEaKLUIMU;

3. ManogoctynHa pacTEeHUSM Ha BCEX IMOYBEHHBIX THIAx. VI3BecTkoBaHUWE
KHUCIIBIX TIOMB, IIOCEB MHOTOJIETHUX TPaB, BHECEHUE OPraHUYECKUX YIAOOpEHUN U pe-
T'YJIUPOBaHUE a30THO-KATUHHOTO (POHA yIOOPEHMIA MOBBIIIAIOT TOCTYIMHOCTh (ocda-
TOB 3TOM TPYIIIBI;

4. OpranodocdaTsl — MPAKTUUECKH HEJIOCTYIMHBI pACTEHUAM 0€3 UX Mpe/Bapu-
TEIHHOTO PA3JIOKEHUS OMOXUMUICCKUM U XUMUYCCKUM ITyTEM;

5. CoBepIIeHHO HEIOCTyIHA PACTEHUSAM U MPAKTUYECKU HE MPUHUMAET yda-
CTUSI B KpyroBopoTe ¢ocdopa B MoUYBax, TaK KaK WX PA3IOKEHUE B MOYBAX HJICT

YpEe3BbIUANHO MEJJICHHO.
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5.1. Onpenenenue coaepxanus BaaoBoro ¢gocgopa nocjie CniaBjIeHus ¢
yIJIeCOJISIMH

st onpenenenust BajgoBoro (ochopa B mouBax HaJ0 pa3pylIUTh €ro OPraHU-
YECKHe M MUHEPAJIbHBIC COCTMHECHHSI U TICPEBECTH BXOJSIINNA B X cocTaB (ochop B
pacTBop.

Knaccuueckum MeTosioM onpenesieHus BainoBoro ¢ocdopa (Kak v Apyrux diie-
MEHTOB) SIBJISIETCS CIUIABJICHHE MOYBBI CO CMEChIO OE€3BOAHBIX YIVIEKUCIIOTO Kalaus U
HaTpus B BecoBoM cooTHomeHnu 1:1. Cmece KNaCOs; mnaButcs npu TeMmIiieparype
712°C, 4TO 3HAUYUTETBLHO HUXKE TEMIIEPATyphl IJIABICHUS KaXIO0H COJHM MO OTIEIb-
HoctH. Na,CO3 mmaBurcs ipu 850°C, a K,CO3 — npu 896°C. OTaenbHbIe MUHEPAITBI
B COCTaB€ IMOYB ILJIABITCS MIPU OYEHb BBICOKOW Temmepatype: kBapu — 1700°C, myk-
coBuT — 1280°, oprokna3 — 1215°C u 1.1. Korga nousa, sIBISIIOIIASCS CMECBHIO pa3-
JIMYHBIX MUHEPAJIOB U OPraHUYECKUX BEUIECTB, CMEIINBAETCA C YIIECOISIMU, TEMIIE-
paTypa IIaBJIEHUS 3HAYUTEIbHO CHUXKAETCS.

Pa3noxenue nmouBsl MyTeM CIUIABJICHHS C YIJIECOISIMUA OCHOBAHO Ha 00pa3oBa-
HUU LIEJOYHBIX COJIE KPEMHHUEBOM KHUCIIOTHI U IPYTHX PACTBOPUMBIX COECAUHEHUM

Xonx anaam3a. Ha ananutuueckux Becax 6epyt 0,5—1,0r HaBecku pacTepToil B
araToOBOM CTYMKE JI0 COCTOSIHUS ITyPhI IIOYBBI U MEPEHOCST B CYyXOW MIIATHHOBBIN TH-
reiab. Ha TeXHu4Yeckux Becax OTBEUIMBAIOT HA KajbKe 6 I pacTEpTO B TOHKUN MOPO-
mok cmecu KNaCOj3. Okoio 1 1 3T0# conu (Ha ria3) OTAENs0T B CTOPOHY Jis MO-
KpBITHS cMecHu B Turie. OCTanbHy0 Maccy coiiu (0koJio 5 1), 700aBiisis HEOOIbIITUMHU
MOPIUSAMHU, THIATEIBHO MEPEMEIIUBAIOT CTEKJISSHHOW MalOYKON B TUIJIE C HABECHOM
IIOYBBI 10 OJAHOPOAHOM Macchl. BBICHINAIOT OCTAaBICHHYIO YaCTh CMECH COJIEH, MO-
KpbIBAJI €0 PABHOMEPHO CMECh B TUTJE. [[Jis JTyuliero mporpeBaHusi YIlOTHSIOT CO-
JEP)KUMOE TUTJIA CTa0BbIM MOCTYKUBAHUEM I10 TIOBEPXHOCTH CTOJIA.

Turenp 3aKpbpIBalOT IUIATHHOBOW KPBIIIKOW M MOMEMIAIOT B XOJIOJHYH) MY-
denpHy0 TIeYh. BKIIIOYArOT TeYh U MOCTETNIEHHO MOBBIMIAIOT TeMreparypy. [lnase-
HUE HaYMHAETCs npu temieparype okosno 300°C, a mosiHOe MIaBJICHUE MPOUCXOIUT

pu Temmeparype okosio 900°C. Konerr maBieHus: COMPOBOKAACTCS MPEKPAIICHHEM
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BBIJICJICHUS ITy3bIPbKOB YIVIEKUCIIOTHI Fa3a U Macca Ha JHE TUIJIS NEPEIUBaCTCs Clia-
ObIMU CTpyHKaMHU.

PackaneHHbIl TUTENIb BHIHUMAIOT U3 MyGeTbHON NeYH JIMHHBIMU IIUIIAMUA U
OXJIQXKIAIOT, OMYCTUB JTHO TUIJIS JIO MMOJIOBUHBI €r0 BBICOTHI B IUCT. BOAY, HAJIUTYIO B
MUPOKYIO hapPopoByIO KaIIKY.

[Tocne oxnakJIeHUs1 B TUreJIb HAJMBAIOT HEMHOTO TOpsiYeid JTUCT. BOJbI, TAIOT
MOCTOSTh 2—3 MWH, 3aT€M CIUTAB HAYMHAIOT 00pabaThiBaTh KPYTOBBIM JBH)KCHHEM
CTEKJISTHHOM MaJI0YKHU Y MOCTEIICHHO MEPEHOCT ero B (paphopoByIO KalllKy. ITy OIle-
paluio MOBTOPSIOT HECKOIBKO pa3. [Ipu 06paboTke criiaBa BOJIOM MPOUCXOIUT pas-
JI0)KEHUE HATPUEBOM COJIM METAaKPEMHHEBOM KHCJIOTHI C BBIJCJICHUEM O€JIOro res
KPEMHHUEBOU KHUCJIOTHL. YacTo crjiaB mociie 00paboTKu ropsyeit JUCTUILIMPOBAHHOM
BOJIOWM HE MOJHOCTBIO OTAEIACTCSA OT YallKHU. /[ MOJHOro €ro M3BJICYEHHUS MPUME-
HSIIOT COJISIHYIO KUCJIOTY, pa30aBiIeHHYIO AUCT. BOJ0oM B cooTHomeHuu 1:1. [Tockomnb-
Ky MPU B3aUMOJICUCTBUH YTIJIEKUCIBIX COJIEH C COJITHON KUCIOTOW MPOUCXOIUT Oyp-
HOE€ BBIJICJIEHUE YTJIEKUCIIOTO Ta3a, 3Ty ONEPalnio HaA0 TPOBOAUTH OCTOPOKHO, MPU-
KpbIBasl YAIlIKy 4acoBBIM CTEKJIOM. CIUIaB MOJHOCTBIO MEPEHOCAT B yamky. Ocro-
POXKHO 10 CTeHKe yemmku npuinBarT eme 20 mi, koun. HCI (. 1,19). ITo mepe
paspylieHusi KapOOHATOB U 00pa30BaHUS XJIOPUAOB PACTBOP CTAHOBUTCS KEJITHIM OT
XJIOpHIA JKEeJIe3a, YTO CIYXKUT ITOKa3aTejaeM ero Kuciion peakuuu. [lomemmuBas crek-
JISHHOU MaJIOYKOM, JOOUBAIOTCS TIOJIHOTO PACTBOPEHHUS CILJIaBa.

Heobxoaumo ocanuth U OTACHHUTH U3 pacTBopa kpemHeseM. [lou meiictBuem
COJITHOM KHUCJIOThI HAa CUJIMKAT HATPUsI U KAJIUSI POUCXOJUT BBIACIECHUE B PACTBOP
CBOOOJHOM METAKPEMHUEBOW KHUCIOTHl. MeTakpeMHHEBasl KUCJIO0TA, BBIACISIONIASICS
IIPU 3TOM PEaKIHMH, MPEACTABIIET COOOM 30J1b, COCTOSIIHMK W3 OTPHUIIATEIBHO 3apsi-
YKEHHBIX 4acTul] — MULEe1. [[oCKOJIIbKY B JBOMHOM 3JIEKTPUUYECKOM CJIIOE MHULEIUI B
KauyeCTBe MPOTUBOMOHOB HAXOJMSTCS MOHBI BOJAOPOJIa, TO MPUOABICHUE COJITHOW KU-
CJIOTBHI HapyIIa€T MOHHOE PABHOBECUE U BBI3BIBACT KOATYJISIIUIO KOJUIOUJIHBIX YaCTHII
¢ oOpa3oBaHueM Teist KpeMHUueBo# KUcIoThl — SIO, H,O, KOTOpEIi BhIaacT Ha AHE

Jamku B Buje Oenoro cryiaeHuctoro ocaaka. Koarymsius Oymer Oojee mMOTHOW U
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OBICTPOI B MPUCYTCTBUH PACTBOpA KEJIaTUHA, COCTOSILETO U3 MOJOKHUTEIBHO 3apsi-
KEHHBIX KOJUIOUIHBIX YaCTHI]

[MpunuBaror MepHbIM HuHAPoM 30 it koHi. HCl cmaumBas kpast yarkw.
TiareapHO MepeMEMMBAIOT CONEPKUMOE YACKU MAJIOYKOM M OCTABIISIIOT HA TOPSYEH
(60—70°C), Ho yke He kumsiieh 6ane Ha 10 MuH. Jlaee BAMBAIOT IO KaILJISIM B Yalll-
Ky npu noMmemrBanuu 5 Ma 1 % pactBopa xenatuHbl (MTUIETKOMN), TIIATEIBLHO pas-
MEIIMBAIOT CTEKISHHON MaJIOYKOM M ocTaBisist Ha 10 MUH Ha ropsyeil, HO HE KHIIs-
1IeH OaHe.

[Tpunusarot 30 M ropssYerd TUCT. BOABI TSI CHUKEHUS KUCIOTHOCTH PacTBOpa
nepea pUIbTPOBaHUEM, XOPOILIO MEPEMENINBAIOT COJEPKUMOE YalllKH, IAI0T MOCTO-
ATh Ha 6aHe okoJ10 10 MUH AJIs OXJTaKACHUS TeJsl.

OWIBTPYIOT COAECPKUMOE YAIIKH Yepe3 (PUIbTp ¢ OENoi JEHTOW B MEPHYIO
kosnOy Ha 250 mu. B mpornecce puiabTpoBaHus OCalOK MOCTENEHHO MEPEHOCAT Ha
¢unbTp. Yamky 3 pasa oOMbiBatoT 1 % pacTBOpOM COJISTHOW KUCIIOTHI M CIMBAIOT Ha
¢uabTp. YamKky THIATENIBHO OYMILAIOT OT YACTHUI KPEMHUEBOM KHUCIOTHI KyCOUKaMU
0€330J1bHOTO (QUIIBTPA, IPUCOETUHSSA UX K OCA/IKY, HAXO/SIIEMYCSI B BODOHKE.

Ocagok KpeMHHEBOM KHUCIOThI Ha (PUIbTPE MPOMBIBAIOT HEOOJBLIIUMHU MOP-
musiMu 1 % pacTBopa COJIIHOM KUCIOTHL U 1ociie 5—6 pa3 MpOMBIBAHUS POBEPSIOT
OpUCYTCTBHE B (PUIBTPATE MOHA TPEXBAJIEHTHOTO jkeje3a. [ 3Toro B MaJeHbKYIO
dapdopoByro yaiiky HabuparoT 2—3 karau QuiabTpaTta U 100aBisA0T 1-2 Karum pac-
TBOPa POJAHUCTOTO KaJIWS WIM POJAHUCTOrO aMMOHUS. Eciiu MpHUCyTCTBYET MOH Xke-
ne3a, KUAKOCTh OKPAILIMBAETCS B PO30BBIN I[BET.

Korma Her peakuuu Ha kene3o, B (PUIbTpaTe HAYMHAIOT MPOMBIBATh OCAOK
ropsiyedt JUCT. BOJAOW U MPOAODKAIOT J0 MOTEPU Peakiuu Ha XJop (0O0buHO 2—3
paza). Ocaiok ¢ GUIBTPOM MOACYLIMBAIOT Ha BO3/IyX€, 3aTEM MOMEUIAIOT B JI0BEICH-
HBII J0 MOCTOSIHHOTO BEca TUTelb, OOYIJIMBAIOT HA IUTUTKE U MOMEIIAI0T B My(eib-
HYIO TI€Yb, I'JI€ TPOKAIUBAIOT 10 NOCTOSIHHOW Macchl nipu Temmepatype 900°C. Ecnu

HEOO0XOMMO, BBIUUCIISIIOT COAEpkKaHUE KpEMHE3eMa 110 popMmyJIe:

X=22K (7),
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rae X — conepxkanue SiO; B %;
a — Macca MpOKaJICHHOTO OcaJika KpeMHe3eMa, T
P — HaBecKa BO3IYIIHO-CYXOM IIOYBHI, T;

K — koaduiueHT nepecuera Ha CyXyko MOYBY.

Hanee ¢unbTpar B MepHOH K0j0€ Ha 250 MJI JOBOAAT 10 METKH JHUCT. BOJIOM,
THIATENHHO MEPEMEIINBAIOT, 3aKPHIBAIOT MPOOKOH 1 AENAIOT HAAMKCH Ha KOJIOE.

Jlns onpenenenust BanoBoro gocdopa U3 QuibTpara Mmocie OTACICHUS KPeM-
He3eMa OepyT MUMETKOM 25 MII U epeHocsAT B MepHYIo kolOy Ha 100 mut. K B3sTomy
00bEMYy HCCIIEIYEMOr0 pPacTBOpa MPUOABISIIOT MO KAIUIAM MPU MOMENIMBAHUU IS
ocaxxienus sxerne3a 6 mur 10 % pacrBopa KyFe(CN)g u ciiyerst S mun — 5 vt 10 %
pactBopa MnSQO, nns ces3biBanus n3obiTka KyFe(CN)e. IIpu mobGaBieHun 3tux pe-
aKTUBOB I[BET paCTBOpa B KOJIOE MOCIIE OCAXKICHUS JKeJie3a CTAHOBUTCS TOITYOBIM.

[Tocne crosinus B Teuenue 10 MuH copepkumoe koaosl TUTpYrOT 10 % pactBo-
pPOM aMMHMaKa 10 MOMEHTA PE3KOro Mepexoja roiyooi OKpackd pacTBOpa B CHpPEHE-
Byt0. TUTpOBaTh Ha/l0 OCTOPOKHO, IOMELINBAs MOCIE KAKIOW Kallsli aMMHaKa Kpy-
TOBBIM JIBI)KEeHUEM KoJi0bl. [Ipu a3ToM 3Hauenune pH pactBopa ycranaBiuBaetrcs 6,8—
6,9, mpu KOTOPOM KOMIUIEKCHBIE COCIMHEHUS KeJie3a U MapraHiia yAepKUBAIOTCS B
OCaJIKe.

B cBs3u ¢ Tem, yTO mipu ATOM peakuus ocaxaaercs U Gocdop, s ero pacTBo-
penust nobasnsaoT 3,5 mia 2 H pactBopa H,SO,. Comepskumoe KoJOBI JTOBOMAST 10
METKH JIUCT. BOJOM, MEPEMEIINBAIOT U PUIBTPYIOT YEPE3 ABOMHON IMIIOTHBIA (PUIIBTP.
He npombiBatoT. 7151 KOJIOpUMETPUUYECKOTO OMpeiesieHus: BajaoBoro (gocdopa Oepyt
nuneTkoil 15 mu1 mpo3paunoro ¢guiabTpara, cCBOOOJHOTO OT XKeJje3a, U MEPEHOCST B
MepHyto kos0y Ha 100 mit. Paz0asinstoT nuct. Bogoit 1o 70-80 mur.

[TpunuBaroT B MepHYI0 K00y 5 mMi monmubaeHoBoit cMmecu (1 yacts 10 % pac-
TBOpa MOJHOEHOBOKUCIOTO amMoHnus, Tuiroc 3 dactu 50 % pactBopa H,SO,) u
B30aNTHIBAIOT. 3aTeM JO00aBISIOT 8 Kameidb CBEXENPUTOTOBICHHOIO pacTBOpa

SnCl,(xmopucroro ojoBa), B30aNTHIBAIOT, JOBOJAT 10 METKH IUCT. BOJOHU, eIlle
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B30QJITBIBAIOT M OCTABJISIIOT HA 5 MUH JJIs1 pa3BUTHUS OKpacku. KonopuMerpupyror Ha

criekTpodoToMepe ¢ KpacHbIM cBeToPmIbTpoM. Beruucisitor gocdop mno cienyromeit

dbopmyie:
a-V1-v3-100
X = K (8),
p-V2-V4
niin
a'V1-v3-100
X = K
p-V2-V4-1000 ),

rne X — cogepxkanue P,Os B aHanm3upyemoM pactBope (B Mr — ¢popmyina 7, B %
- hopmyna 8);

a — OTYET N0 KAIMOPOBOUYHOMY I'paduKy, I;

P — HaBeCKa BO3AYIIHO-CYXOU IOYBHI, T;

K — ko3 punmeHT nepecuera Ha CyXyro MOUBY.

V1 — nepBoHauyalbHBIA 00BbEM pacTBOpa Mocje OTAclieHus kpemHesema (250

M),

V2 — 06beM pacTBOpa, B3SATHIN 7151 OCKIEHUS Kene3a (25 mi);

V3 — 06bemM pacTBopa nocie ocaxaeHus sxkenesa (100 mn);

V4 — 006bem pacTBOpa, B3ATHIN JJIsI HEIOCPEICTBEHHOTO onpeaesienus dhocdo-
pa (15 mn);

100 — k03¢ HUIMEHT BHIYUCICHHS B TIPOIICHTAX;

1000 — ko3 durueHT nepeBoia Mr B T.

OnucaHHBIN BbIIIE KJIACCUYECKUN METOJ] OnpeiesieHus: BaloBoro gocdopa my-
TEM CIUIaBJICHMSI CO LIEIOYaMHU UIUTENEH, TPYA0EMOK U TpeOyeT HaIu4us IIaTUHO-
BOi mocy/sl. ViMeromiuecs Ipyrue MeToIbl orpeienieHus BajJoBoro ¢ocdopa, rae He
TpeOyercsa. Hanmnums mmaTHHOBOM MOCY/bI, TaKXKe JUIMTEIBHBI M HE 00ECIIeUnBaIOT
MOJIHOTO PA3JIOKEHUSI OPraHUYECKON U MUHEPATIbHONW YacTH MOYBHI.

B mocnennee BpeMsi MIMPOKOE pacHpOCTPaHEHUE IMONYYMIN YCKOPEHHBIE Me-

TOJbI PA3JIOKEHHS HABECKU ITOYBBI XJIOPHOU KUCIOTOM, CMECHIO XJIOPHOM U a30THOM,
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CMECBIO XJIOPHOM U CEPHOI KUCIIOT, CMECHIO CEPHOM KHUCIIOTHI U XJIOpATa KaJlIus U Jp.
VYka3zaHHbIE METOABI JAIOT PE3YIbTaThl OUEHb OJIN3KKE K JAHHBIM, MOJYYEHHBIM IIPU
UCIIOJIb30BaHUM KJIACCUUECKUX METOJOB aHaJM3a, HO 3HAYUTEJIbHO MEHEE TPYJI0EM-

KHE, U pa3jlaraloT HaBECKYy MOYBBI 32 CPABHUTEIBHO KOPOTKUU CpoK (0T 15-30 muu

10 2—4 ).

5.2. Moxkpoe 030/1eHH€ MOYBbI B CMeCH CEPHOI U XJIOPHOIi KHCJIOT

10 mranHOMY METOIy HaBECKY MOUBHBI CKUTAIOT B cMecu koHIl. H,SO,4 ¢ mobas-
neanem HCIO,4 B kauecTBe katanu3aTopa. B qaHHOM citydae pa3jioKeHue CEpHOM Ku-
CJIOTBI YCKOPSIETCSI M IPOUCXOIUT yxke mpu Temreparype He 338°C, a okomo 215°C.
Kpome Toro, xjiopHas KHCJIOTa aKTMBHO Y4YacTBYET U B OKHMCJICHWM OPraHUYECKHUX
BEIIIECTB MOYBHI. [Ipu MCMOIB30BaHUMM yKa3aHHOM CMECH KHCIOT 3HAUYUTENIBHO CO-
KpallaeTcsi BpeMs 030JICHHSI HaBeCKH MOYBbI. OOBIYHO JIJIsI COKMTaHHUS OJTHOTO 00pa3-
na Tpedyetcst 15-30 muH.

Xoa ananm3a. bepyr Ha aHamutudeckux Becax (0,5 r HaBECKH BO3IYIIHO-
CyXOM MOYBBI, IPOMYIIEHHOW Yepe3 CUTO C AuaMeTpoM sueek 0,25 MM, ToMeIaoT B
MJIOCKOJIOHHYIO KOHWYEeCKyIo koim0y Ha 100 mur U3 jkapOCTOMKOTO CTEKJIa WM B He-
Oonbme KojaObl Kbenpnans, cMayuBarOT JUCT. BOJIOH, MPUIMBAIOT 8 MJI KOHII.
H,S0O, 1 0,5-0,8 M (oxomo 50 %) HCIO,, ocraBmstior Ha 30—60 MUH HIIK HA HOYb.

[Tocne aToro koady 3aKpbIBalOT MaJE€HbKONW BOPOHKOM, CTABAT A AJIEKTpHUUE-
CKYIO IUTUTKY, TOKPBITYIO acOecTOM, M KHUIISTAT CMECh IIPH TEeMIIEpaType BBIIIIC
200°C o moyiHOTO 00ECIBEYMBAHUS PACTBOPA, MOCIIEC ATOTO KUTISTUCHHUE TPOI0JIKAIOT
eme 5-10 muH.

B 3aBUCMMOCTH OT XMMHYECKOTO COCTaBa aHAJU3UPYEMOW HABECKU IOYBBI
IIBET CMECH TOCJIE CKUTAHUS MOXKET ObITh OeJechlii, CepoBaThIi, KEITOBATHIN, HHO-
r7a C BKPAIUICHUSMH YEPHBIX MEJKHX YaCTHYEK, BO3MOXKHO OKHMCJIOB TSXKEJbIX Me-
TaJUIOB, YIJISL.

ITocne cxxuranus cMech OXJaXIaroT, 3aTeM JoauBaroT 20—30 Mi JuCT. BOAOU

1 KOJIMYECTBEHHO TOJHOCTHIO MEPEHOCST Yepe3 GunbTp 06€330bHbIHN (Oemas JeHTa) B
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MepHYI0 KoJ0y Ha 250 mu1 0OMbIBast MPU ITOM BOPOHKY, TOPIIBILIKO U CTEHKH KOJIOBL,
rJie MPOBOAMIIOCH Pa3IOKEHUE HaBECKU. PacTBOp BHOBb OXJIQXKJAIOT, JJOBOASAT JUCT.
BOJIOM 10 METKH, MEPEeMENIMBAIOT. B anuKBOTE MpPO3payHOro pacTBOpa OCAXKAAIOT

xene30 o Yoppeny u [1bto u onpenensior pocdop KoTOpUMETPUIECKH.

5.3. KosiopumeTpuyeckuii MeTo/1 onpeaeieHus

W3 komopuMeTprudecKux METOJ0B ompeaeneHus (pocdopa B pacTBope, MoIy-
YEeHHOM I10CJI€ IJIaBJIEHUsI 00pa3lia MOUBbl U OTACICHUS] KPEMHEKUCIOTHI WIIH TOCIIE
paznokeHus: o0paslia CMEChIO KUCIIOT, HauboJee MPUroIeH TaK Ha3blBaeMbIH «(hoc-
(opo-BaHaIMEBO-MOJIMOICHOBBI», OCHOBAaHHBIM Ha CBs3bIBaHUU (pochopa B coOT-
BETCTBYIOILEE KOMIUIEKCHOE COEIMHEHNE, OKPALIMBAIOIIEE PACTBOP B APKO JKEITHIN
uBet. OKpacka NpruoOpeTaeT MaAKCUMaJIbHY0 UHTEHCUBHOCTH B 0,5 H pactBope HNO;
B TEUEHUE HECKOJIbKUX MUHYT M COXPAHSAETCS HECKOJIBKO CYyTOK. METOoJ MO3BOJISET
obnapyxusath 0,05 mr P,Os B 100 mu pactBopa. [IponopurioHaaibHOCTh MEXKYy UH-
TEHCHBHOCTBIO OKpacKu u cojaepxkanueM (ochopa codmomaercs g0 5 mr P,Os B 100
MJI KOHEYHOI'0 pacTBOpa. BMecTO a30THOM KHCIIOTBI MOYKHO IMTPUMEHSTDH TAKXKE XJIOP-
Hyto. KoHeuHast KoHIIeHTpalus BaHaAaTa JoJkHa ObITh okosio 0,002 M, monmbaaTa
— npumepHo 0,01 M. IIpu koHUEeHTpauuu KUciaoThl Beiie 0,75 H okpacka pa3BUBaeT-
cs MenneHHo. [Ipu konnenTpanyu xe MeHee 0,2 H NOSBISAETCS KEJITO-3€IeHas OKpa-
CKa M B OTCYTCTBUE MOHOB opTodocdara.

OnpeneneHno MemaeT MPUCYTCTBUE B PACTBOPE CEPHOM M COJITHOM KUCJIOT, a
Takke Menu u xpoma. Jlomyctumo npucyrctBue 10 10 mr — Ni, Co; no 20 mr — W, V,
Ti, U u 1o 5 mr - meibsika. Konudecta Si, A1, Mn, Mo, 3HauuTeIbHO MPEBBIIIAI0-
e coaepkanue gocdopa, He BIUSIOT Ha TOYHOCTH ONPEICIICHHMS.

Xoa aHaam3a. A30THOKHCIIBIA PACTBOP, MOJYYEHHBIN MOCIE pa3pyLICHUs Ha-
BECKH MOYBBI, KAK CMECBIO KUCJIOT, TaK U IUIABJICHUEM C COAOW, JOJDKEH COAEPIKATh
a30THYIO KHCJIOTY B KOHIIEHTpalluu, COOTBeTCTByromerd 1 H pactBopy (. 1,032;
6,1%). Jlnsa aToro B ¢aphopoByro Halliky Mocjie BTOPOro BhITApHUBaHUS MPUIUBACTCS

50 mi 1 H pacTBOpa a30THON KUCHOTHL. [locne moimHOro pacTBOpeHus: B HEM Ocajka
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CoOJIell pacTBOpP KOJMYECTBEHHO MEPEHOCUTCS B MEPHYIO KoJOy emKocThio 100 mut,
Kyaa nobasnsercs Takxke 10 M Banamata ammonud U 10 Ma MonubraTa aMMOHHSL.
Kon6a ocrasnsercs Ha 5—10 MUHYT AJig pa3BUTUSA OKpacku. PacTBop B Hell 10BOIUT-
Cs 10 METKH | H pacTBOPOM a30THOM KMCJIOTHI U nepeMemmBaercsa. CBeTonorionie-
HUE u3MeHsaeTcs npu 450 HM.

PeakTussr:

1. 1 H pacTBOp a30THOM KUCIOTHL. 68 MJI KOHLIEHTPUPOBAHHOW KHCJIOTHI pas-
OaBJsieTCs AMCTUITMPOBAHHON BOAOW B TIUTPOBOM MEPHOM KOJIOE 10 METKH.

2. PactBOp Banamara ammonwsl. 2,5 T BaHagara ammorns NH,VO3 pactBopsiet-
ca B 500 M1 KUOSAEnd JUCTUIUIMPOBAHHOW BOJIBI. [10TydeHHBIN pacTBOp OXJIaXKIaeT-
csl 1 B Hero Jo6asisiercst 20 MIT KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI, OXJIAXKIAeT-
cs ¥ JOBOIUTCS o 1 1.

3. PactBop monu6mara ammonusi. Pacteopsiercst 10 r monubmaara aMMoOHUS
B 100 mn guctrimupoBanHoi Boasl ipu S0°C. PactBop oxnaxkaaercs U GuibTpyeT-
csl.

4, CranpapThbliii pacTBOp docdata kanud. [IpuroraBiuBaroT pacTBOp C CO-

nepxxanueM pocdopa konnentpanuent 0,1 mr/n

5.4. O30J1eHMe TOYBBI XJIOPHOH KUCJIOTOM
Hagecky noussl cxxuraroT B 30-72 % HCIO, npu temmnepatype okoso 205°C.
Bpewms cxxuranus ogHoro oopasna 1-4 4. B monmyueHHOM pacTBope mocie (PribTpo-
BaHUS OCAXIAOT TPEXBAJICHTHOE JKeJe30 1o YoppeHy u [1pro u onpenensitor docdop

KOJIOPUMCETPUUCCKHU.

5.5. O0bemHbIii MeTO onpenenenus pocopa B mouBax
OObeMHBIN METOJ SIBJISETCS HauMeHee TpyaoeMkuM. OH MpUMEHSETCs, Koraa
conepxkanue pochopa B obpasie moussl He HKe 0,2%, peKOMEHTyeTCs THS MacCo-
BBIX aHAJIN30B.

MGTOI[ OCHOBA4H Ha JOMYIICHHUH, YTO COCTAB OTMBITOTO OT HpHMeCCfI ocajaka
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dochopo-monmubaara ammonus coorBeTcTBYeT hopmysie (NH,)3PO,4 12M0O, 1 uto B
pe3ynbTaTe TUTPOBAHUS ITOTO COCAWMHEHHS €KUM HATPOM B MPHUCYTCTBUH (PEHOJI-
dranerHa oOpa3yroTcss HOpMaIbHbIE COTM MOJIHOIeHOBOM KHcIoThl (R;M0oQ,) u aBy-
3aMenieHHbIe coiiu opTodochopHoit kucioThl (R,HPO,).

CootHomenue 1:23, kak yke yKa3blBaJIOCh BbIIIE, COOIOIAETCS, €CITU OYEHb
CTPOTO BBIIEPKUBAIOTCS YCIOBUU ocaxaeHus (ochopo-monubdaara ammonus. Oca-
KJEHUE JIOJDKHO MPOBOJUTHCS B TemmepaTypHoMm auanazone ot 20 mo 50°C. Ilpu
ATOM U3MEHSATh TeMIIepaTypy Mocie npudaBieHrs MOJIMOaaTa aMMOHUS HENb3s. DTU
yCIIOBUS OTpabaTHIBAIMCh HA YHCTHIX pacTBOpax. B peanpHBIX ke pacTBOpax Bcerjaa
MPHUCYTCTBYET OYEHB OOJIBIIIOE KOJIMYECTBO XUMUYECKUX AIEMEHTOB, KOTOpPbIC BIIHS-
IOT Ha CO3PEBAHUE OCa/iKa, €ro COCTaB M, CIEAOBaTEIbHO, HA COOTHOUIeHHE 1:23.

TouHOCTB OmpesenenHus CyIecTBEHHO 3aBUCHUT TaKXKe OT:

1. TmareabHOCTH OTMBIBAHUS OCaJKa OT CBOOOJHON KHCIOTHI, MPUCYTCTBUE
KOTOpPO#M B HEJIOCTATOYHO XOPOIIO OTMBITOM OCAJKE 3aBBINIAET PE3YJIbTATHI ONpe/ie-
JICHUS.

2. 3anepKKd Havalla TUTPOBaHMs TIOCJIE€ pacTBOpeHusi ocaaka ¢ocdopo-
MoJuOaaTa aMMOHHUSI B U3MepuTeapHoM pactBope NaOH, Tak kak mpu IIeI04HON pe-
aKIIMM CO3/IAI0TCSl YCIIOBUS ISl BBIJICJICHWS aMMHaKa W3 COCTaBa COCAMHEHUN —
IPOYKTOB PEAKITUH.

3. Bo3moxHocTelt mocTyruieHus B u3MepuTenbHbid pacTBop NaOH yrieku-
CJIOTBI, BCErla CoAep Kalleics B BO3IyXe J1a00paTOPHOTO MOMEIIEHHUS.

4. OT npuCyTCTBUS KapOOHAT-HOHOB B pAaCTBOPE, HA KOTOPHIE OYCHHb YyBCTBHU-
TEIBHO pearupyeT peHonTaierH.

Xona anaiam3a. M3 pacTtBopa, MOJy4eHHOTO TMOCIIE TIIaBICHUS 00pasiia u oT/ie-
JIEHUsI KPEMHEKHUCIJIOTHI UK €T0 Pa3sIoKEHUs CMEChI0 KUCTOT, (ocdop ocaxkiaercs B
Buse dochopo-monmnbdaaTa aMMoHus. [ 3TOTO MCHONIb3yeTcsl KOHMYEcKas: Kojba
eMKocThI0 250 M. OcaxkaeHue B 3TOM CiIydae MpOBOAUTCS 0€3 MoJaorpena, T.e. IpH
TemIiiepaType jaboparopHoro nomemieHus. Ocagok BCTaBIAETCS JUJIsl CO3PEBaHUs 10

CJIEIYIOLIETO JHS.
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[To ucTeueHNN CYTOK OTCTOSIBIIUIICS HaJ OCAJAKOM PacTBOpP (PUIBTpyeTCs ue-
pe3 HeOONBIION TIOTHBIA (PUIBTP «CUHSA JIEHTa». DWIBTPOBAHKUE OCYIICCTBIISICTCS
TaK, 4YTOOBI 0CAJIOK 1O BO3MOKHOCTH OCTaBaJICsl Ha JHE KOJ0bl. OcTaBIIUCS 0CaIOK
5 pa3 npomeiBaeTcs (mopuusiMu 1o 10 MIT) HEMMOCPEICTBEHHO Ha JTHE KOJIOBI 1%0-HbIM
pactBopoM HNOj3 (13 MpOMBIBAJIKH ), IPX 3TOM OTCTOSBIIMICS HaJ OCAJIKOM PacTBOP
MOJIHOCTBIO CIIMBAETCS Ha QUIIBTP. 3aTEM MSATUKPATHOMY MPOMBIBAHUIO yxke 1%-HbIM
pactBopom KNOj; monsepraercsi Oymaxsbsiii QuibTp. OTMBIBaHHE €ro CTpye u3
POMBIBAJIKHA KaKJIbI pa3 HAUMHAETCA C BEPXHEW KPOMKH, Ka)XJas CIeAyrolas mop-
1M TPOMBIBHOM JKUJKOCTH MOJAETCS HA HEro Mocie MOJHOTO CTEKaHUs Mpeblay-
meit. Ha 3aBepinaroniem starne OTMbIBaHUS (PUIIbTpa ¢ TOMOIIBIO MHIUKATOPHOU Oy-
maru «KoHro» mposoaurtcs omnpeneneHue pH crTekaromeid mpOMBIBHOM KUAKOCTH.
Kaxk Tonbko peakuus cpeanl GuabTpaTa CMECTUTCS B CIA00KUCIO-HEUTPATIbHBIN Jra-
Ma30H, OTMbIBAaHKE (PUIIbTPA TIPEKPAIACTCS.

DWIBTP € YaCTHIO 0CAJKA CHUMAETCS C BOPOHKHU U ITOMEUIAETCS B KOHUUYECKYIO
K0JI0y, B KOTOPOH MPOBOJMUIIOCH OCAXJIEHUE M B KOTOPOM HAaXOJUTCS BTOpas 4acTh
ocanka. U3 Owperku B konOy c¢ ¢unbtpoM npunuBaercs 10 ma 0,1 H pacTBOpa
NaOH. Ilocne sToro koiaba HEMEMJIEHHO 3aKpbIBaeTCsi MPOOKOW, pacTBOp C HeH
B30aNITHIBAETCSl BpaIlaTeIbHBIMU JABMKCHUSIMHU JI0 TEX IOP, MOKAa OCaJ0K HE PacTBO-
pPUTCS IOJHOCTHIO. B citydae eciau 3TOro He Mpou3011I0, KOJI0a OTKPHIBAETCS U B HEE
n00aBIIeTCs elle HEKOTOPOE TOYHO OTMEPEHHOE KOJUYECTBO IIEJI0YN U B30aIThIBa-
HUE BO30OHOBIISETCS.

[Tocne mosiHOTO pacTBOpeHus ocaaka B KojOy npuimBaercs 50-100 mn nuc-
TUJUTMPOBaHHOM BOjbI, He conepxaiieit CO,, 5 kanenb 1%-Horo pactBOopa (eHos-
dranenna, n30bITOK mienoun oTtuTpoBbiBaeTcs 0,1 H pactBopom HNO; mo mosiie-
HUSI pO30BOU OKPAaCKH.

Coneprxanue dhochopa BeUUCIETCS IO POpMYIIE:

(V1-n1-v2-n2)-0,309
p-1000

X =

(10),

rie X — coaepxkanue P,Os B %);
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V1 — 06bem usmeputenbHoro pactsopa NaOH, ucnosib3oBaBmerocs st pac-
TBOpEeHUS ocanka Gpochop-MomubdaaT-aMMOHHS, MIT;

N1 — HOpMaJIbHOCTH U3MepUTeNbLHOTO pacTBopa NaOH;

V2 - 06bem usmeputensHoro pactBopa HNO3, moTpeGoBaBimierocs Ajist OTTUT-
POBBIBaHUS U30BITKA U3MEpUTEIHLHOTO pacTBopa NaOH, mur;

N2 — HOpMaJIBHOCTh U3MepuTesbHOro pactBopa HNO3;

P — KaBecKa MOYBHI, T;

0,309 — mr-skB konuuectBo NaNH4HPO4 (B nepecuere Ha P205), cooTBeTct-
ByIOlIEe 23 MoOJIeKyJaM nu3MepuTenbHOro pactsopa NaOH, ucnosb3oBaBuierocs s
pactBopeHus ocazika pochopo-monubdaara aMMOHUS;

1000 — xoa(purueHT A1 repeBoga MUJLTUTPAMMOB B TPaMMBI.

PeakTussr:

1. 1 1 pactBop NaOH. Iloctynatonuii B 1aboparopuu €IKuii HATP BCETJa CO-
JIEP’)KUT B KA4ECTBE MpPHUMECEH XJIOpUJbI, Cyib(aThl, KApOOHATHI U BOJY, MOITOMY
HCIIOJIb30BaTh €r0 HEMOCPEACTBEHHO ISl IPUTOTOBJICHHSI U3MEPUTEILHOTO PAacTBOPA
HEBO3MOKHO, TaK KaK W3MEpPUTEIbHBIM PacTBOp, KaK YK€ OTMEUajoCh BBIIIE, HE
JOJIKEH COJIepKaTh B KAYECTBE IPUMECH COJIM YTOJIbHON KUCIIOTHI.

PacTBop eaxoro Hatpa, HE cOAEep KaIMi KapOOHATOB, TOTOBUTCS CIIEAYIOLIUM
criocobom. 100 r NaOH pactBopsiercst B 100 Mi1 TUCTHIUTMPOBAHHOM BOJBI U TIOME-
1[aeTcs B KoJIOy M3 yCTOMYMBOTO K JICMCTBUIO LIEIOYEH CTEKa WX JPYroro mare-
puana. Konba mmoTHO 3akpbiBaeTcsi MpoOKO; OOTSIHYTONW CTAaHUOJIEM, OCTABIISIETCS
Ha HECKOJIbKO JTHel. KapOoHaT HaTpusi HEpacTBOPUM B KOHIIEHTPUPOBAHHOM PaCTBO-
pe €IKOro HaTpa U BbINAAAeT B BUAE CYCIIEH3UH Ha THO COCYAa.

st mpurotoBnienust 1 1 0,1 H pacTBopa ¢ MOMOINIBIO MHUIIETKH OTOMpaETCs
OKOJIO 6—7 MJI OTCTOSIBILIETOCSI PACTBOPA, IEPEHOCUTCS B MOJIUITUIICHOBYIO OyTHUIb U
ObICTpO pazdaBisieTcss 10 1 JI CBEKEMPOKUIITYCHHOM U OXJIAKIECHHON TUCTUIIIUPO-
BaHHOW BOJ10#. ByThUIb 3aKpbIBaeTCs MPOOKOIl C IBYMsI OTBEPCTUSIMHU, B OJTHO U3 KO-
TOPBIX BCTaBJICHA MPEIOXpaHUTEIbHAS TPyOKa ¢ HATPOHHOM M3BECTHIO WM HA TPOH-

HBIM acbecToM, BO BTOpoe — cuoHHass TpyOKa M3 yCTOWYMBOTO K JIEWCTBHIO IIEIIO-
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4yeil maTepuaia, He Aoxondmas 10 aHa Ha 0,5 cm. Ha mpoTMBOMOJI0OKHOM €€ KOHLE
JIOJKEH OBITh KpaH, KOTOPBIM OTKPBIBAETCS TOJBKO BO BpeMsi 0TOOpa pactBopa. [Ipu
YacTOM TOJIb30BAaHUU M3MEPUTEIBHBIM PAaCTBOPOM INENIOYM PEKOMEHIYyeTcs cOopka
CTAalMOHAPHOM THUTPOBAJIIBHOW YCTAHOBKH, KOHCTPYKLHSI KOTOPOW HMCKIIFOYAET €ro
kKoHTakT ¢ CO, Bo3MyXa.

N3meputenbHbIil pacTBOp €IKOTrO0 HaTpa, CBOOOAHBIA OT KapOOHATOB, MOKET
MIPUTOTOBJIATLCS TaKXKe MyTeM mpubaBieHus k Hemy 3-5 mu 1%-Horo pactBOpa
BaCl12. Yepe3 2-3 ansi, M0 UCTEYEHUH KOTOPBIX oOpa3oBaBmuiics ocagok BaCO3
MOJTHOCTBIO OCSIZIET, MPO3PAYHbIA PACTBOP CIMBACTCS C MOMOIILI0 CH(OHA B IMOJIU-
ATUJICHOBYIO OyThUIb WJIM MapapUHUPOBAHHYIO CKIISHKY.

HopManbHOCTh MPUTOTOBIEHHOTO PACTBOPA YCTAHABJIMBAETCS MO MIABEJICBOM
1M OCH30MHON KHUCIIOTE.

2. 0,1 1 a30THas KUcIO0Ta. 7 MJI KOHIICHTpUPOBaHHOM KuCI0THI (Tu1. 1,40) pas-
OaBJISAIOTCA O METKH B MEpHOM K0yI0e eMKOoCcThIo 1 J1. HopMansHOCTh ycTaHaBIMBA-
€TCs 10 TUTPOBAHHOMY PAacTBOPY IIETOYH.

3. 1 %-ub1it pactBOp enondranenta. 1 r uHIUKaTOpa pacTBopsieTcss B 60 mu
cnupTa u pazdasisierca Bojoi 10 100 mi.

4. 1 %-uprit pacteop HNO3. 10,8 M1 KOHIICHTPUPOBAHHON KUCIIOTHI JOBOIUT-
Cs TUCTUJUTMPOBAHHOM BO0# 70 1 1.

5. 1 %-nwiit pactBop KNO3. 10 r conu pactBopsercs B 990 mil IUCTHUILIUPO-

BaHHOU BOJIBI.

5.6. I'paBumeTpuueckoe onpeaeenue ¢pochopa B cocraBe 0cajaka
P,05:24M00;

[Tpumensiercs npu Manbix cojuepxkaHusx gocdopa B nouse. Pocdop ocaxia-
eTcst B BUje Gocdopo-monudaata ammonusi. [loydeHHBIN KENThI 0CaJIOK MPOMBI-
BAeTCs, 3aT€M pacTBOpseTcs aMMHakoM. [lomydeHHBIN pacTBOp BBITApUBAETCS AOCY-
Xa, a 3areM npokanuBaercsa npu temmneparype 400-425°C u B3BemmBaercs. Henoc-

TaTKOM 3TOI'0 MCTOHA SABJIACTCA, KAK YKC YKa3bIBaJIOCh, HCIIOCTOSHCTBO COCTaBa
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docdopo-monubaaTa ammonus. OHAKO TTPU HE3HAYUTEIILHOM coziepkaHuu Gocdo-
pa otHocuTenbHas noisi P,Os B cocTaBe mpokaleHHOTo Ocajka O4YeHb HeBenuka. B
pe3ynbTaTe HEMOCTOSHCTBO cocTaBa ocajka pochopo-monnbaara aMMOHUS MTPaKTU-
YEeCKHU HE OTPakaeTcCsl Ha pe3yibTaTaxX ero onpeaeacHusl.

Xona ananam3a. M3 pactBopa, MOJy4eHHOTrO MOCIe MIaBiIeHus: o0pas3ia u oTje-
JICHUSI KPEMHEKUCIIOTHI UJTU €r0 Pa3sIoKEHUsI CMEChIO KUCIOT, (hochop ocakaaercs B
Buje hocdop-moandaaTa aMMOHHUSA, KaK yKa3bIBAIOCh BhIle. Ocagok OTQUIBLTPOBHI-
BaeTcs yepe3 IJIOTHBIN (UIBTP «CUHAS JIEHTa» U mpoMbiBaeTcsi 1-2%-HbIM pacTBo-
pOM a30THOM KUCIOTBHI. OTMBITBIN OCaJ0K PacTBOpsieTCS Ha (PUIBTPE MUHHUMAIBHBIM
KoJu4yecTBOM pazbasieHHoOro (1:1) ammuaka. Ounbrpat cobupaercs B pappopoBslii
TUTEJb MOJIXO/AIIET0 pa3Mepa, BhIMIAPUBACTCS JA0CYXa U MPOKAIUBAETCA B My(eib-
Hol neun npu Temnepatype 400—425 °C (mo nepexojia OKpacKu 0cajika U3 JKEJIThIN B
TEMHO-CUHIOIO), OXJIAXKAAETCS B SKCUKATOPE U B3BEIINBACTCS.

[ToBbilIeHNE TEMIEpaTypbl NMPOKAIUBAHUSA HEIOMYCTUMO, TaK KaK 3TO MOKET
MPHUBECTH K PA3JI0KEHHUIO OCaJKa C MOTepel MOJINOIeHA U 3aHIKEHUIO Pe3yIbTaTOB
onpeaeneHus. [IpokaneHHbI 0CaJloK MPAKTUYECKU HE TUTPOCKOIIMYEH, YTO o0erda-

€T B3BCIIIMBAHUC.

5.7. 'paBuMeTpuueckoe onpeaeaenue ¢pocdopa B coctaBe ocajaka
(NH;)3PO4:12Mo00;3

Kak u B mpenpiaymem ciydae, dhochop u3 pacTBopa, MOJYUYEHHOTO MOCTE
TUTABJICHHS 00pasiia U OTJEICHUS KPEMHEKUCIOTHI WIIM €T0 Pa3NIOKEHHS] CMEChIO KH-
CIIOT, ocakaaeTcs B Buae (ochopo-mommomaara ammonns (NH;)3PO,4 12MoOs, kak
onucado Beime. [lomydeHHBIM 0cagoK OT(HUIBLTPOBBIBACTCS, MPOMBIBACTCS U B3Be-
IITBAETCSI.

Xoa anamm3a. Ocanok (ocdopo-MonubaaTa aMMOHUS OT(HUILTPOBBIBACTCS
MO/ Pa3psiKEHUEM 4Yepe3 CTEKJISTHHBIM TUTENb C MOPUCTHIM JTHOM, MPOMbBIBaeTCs 1—
2%-ubiM pactBopoM HNO3 10 oTpuliaTenbHON peakuuy Ha Kelie30 (MCIOJIb3yeTcs

5%-HbTI pacTBOpP POJAHUA AMMOHHUS WJIM Kayus). TUreah ¢ 0CaJKoOM BBICYIIIUBACT-
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cs B cymmiibHOM mikady npu temneparype 110°C mo mocrosisHHON Macchl. Ocanok
OYEHb TUTPOCKONMYHBIN, TO3TOMY B3BELIMBAHHE TPEOYETCS MPOU3BOAUTH OYEHB ObI-
ctpo. IlepBoe B3BelIMBaHME OCYIIECTBISETCA TOJIBKO Kak MoAroToBurenbHoe. [lpu
BTOPOM B3BELUIMBAHWW OPHUEHTHPOBOYHBIN OTCYET HA BECAX YCTAHABIIMBAETCS 3apa-
Hee. DKCUKATop 3anofHseTcs 3¢p(GEeKTUBHBIM BBICYIIUBAIONIUM BellecTBOM. [Ipu BbI-
CYILIMBAHUM OCAJIOK TEPSET BOJY U a30THYIO KUCJIOTY, €0 COCTaB MpUOIIMKAETCs K
(N H4)3PO4‘ 12M003

['paBuMeTrpuueckuit pakrop s pacuera comaepxanus P,Os pasen 0,0378, mis

pacdeta conepsxanust P—0,0165.

6. Onpenenenue conep:xkanus ¢pochopa B pacTeHUsIX METOAOM MOKPOIo
030JIeHHUS

[Tpunuun metona. MeToq OCHOBaH Ha O30JIEHMM OPraHUYECKOTO BEIECTBA
IpU HAarpeBaHUU C KOHLUEHTPUPOBAHHON CEPHOI KHCJIOTOM B MPUCYTCTBHM KOHIICH-
TPUPOBAHHOW TMEPEKHCH BOAOpoja. J[aHHBIM crOCOO O30JEHHS MOXHO TaK K€ HC-
[0JIb30BaTh MpU OINpeNeIeHUH a30Ta 1no Meroay Kbenbnans unu kanus GoToMeTpu-
YECKUM METOJIOM.

Xoa ananu3a. Ha ananutnyeckux Becax B3sITh HABECKY aHAJIM3UPYEMOTro Be-
mectBa 0,1-0,2 t (c Tounoctsio 10 0,001 ) 1 MepeHecTH B KOHUYECKYIO KoJIOy Ha 50
mi. U3 Gropetku npunuth 2 miut koHI. H,SO,. Tlepemernate KpyroBeIME JBUKEHHUS-
MU, CTapasiCh, YTOOBI CMECh MEHBIIIC TONaJIa Ha CTCHKU KOJI0BI. PacTBOp B K0J10€ 110-
TEMHeeT (MPOU30ii1eT O0yrIuBaHUE PACTUTENBLHOIO Marepuana). M3 OropeTku npu-
muth 1-2 mi 30 % H,0, u cpa3y koa0y HaKpbITh CTEKISTHHON BOPOHKOMW, IIPH 3TOM
HauMHaeTcs OypHas peakius, B pe3yjibTaTe KOTOPOW HaBeCKa MOJIHOCTHIO pacTBOPS-
erca B HySOy, a comepxuMoe KoJIObI CTAHOBUTCSI OECIIBETHBIM (MHOTJA CIa000Kpa-
IICHHBIM).

[Tocne okoHuaHUsI BCKUIMAHUSA KOJOY C pacTBOPOM IOCTAaBUThH Ha 3apaHee Ha-
IPETYIO ANEKTPUUYECKYIO ITUTKY, TPUKPHITYI0 acOeCTOBOM CETKOM, M HArPeTh 0 TO-

6ypeHH$[ KHNIKOCTHU U BBIACIICHUA OeIBIX I1apoB. KOJI6y CHATH C IINIMTKH, OXJIaAUTHh U
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nobasuth 1-2 karum H,0, (pacTBop obeciiBeTuthesi). Eciu pacTBOp B K0JIOE CUITBLHO
OKpallleH, MOXHO 100aBuTh 3—5 kamesns. CHOBa HarpeTh Koja0y Ha rmuTke. Ecnu npu
BBIJICJICHUU OEJIBIX MapoB KUAKOCTh OISTh MOOypeeT, To cHoBa 100aBuTh H,0s.

CoxuraHue CUMTAETCS] OKOHYEHHBIM, KOT/Ia TP MHTCHCUBHOM BBIJICIICHUN Oe-
JIBIX MapOB KUAKOCTh OCTaeTcsi OeciBeTHOM. [l onpeneneHus moIHOThl 030JICHHUS
K0JI0y MOMECTUTh HA MNIUTKY Ha 5—7 MUHYT. Eciii pacTBOp MOTEMHEET, TO MOCIE 0X-
naxaenust 1o6aButh 1-2 kanenb H,O, u o30menne nosroputsh. Konby oxmanutk, co-
JIEP’)KUMOE KOJIMUECTBEHHO MIEPEHECTH B MepHYI0 kosioy Ha 100 mi. JloBectu oO0beM
pacTBOpa B KOJIOE A0 PUCKU AUCT. BOJIOH, 3aKPBITh KOJIOY U MEPEMEIIATh.

O30s1eHre NPpM HMCHOJB30BAHWM Aurecropa. Eciu ajig MOKpPOro 030J€HHS
UCIIOJIB3YETCS JUTECTOP, TO PEKOMEHYETCSI CAEAYIOLINIM X0 padoThl. B k0y10b1 Asist
JUTeCTHH HachIMatoT 1o 0,2 T pacTUTENBHOTO Marepuaia, J00aBiAoT 12 M KOHL.
H,SO,4 1 3 Mt 30 % H,0,. ITocie ycTaHOBKM KO0 AUTeCTOpa M MOAKIIOYCHUS JIUTE-
CTOpa K KOJUIEKTOpy (WM CyKy0Oepy), peKoMeHAyeTCsl HarpeBaTh coaepkumoe 20
MuHYT — nipu 300°C, n nocrenenHo HarpeBaTh 10 400—450°C u BbIIEpKUBATH IIPU
JNaHHOU TeMmrieparype 60 MUHYT, C TOCIEAYIOIIMM CAMOCTOSITEIIbHBIM OXJaXICHUEM
kon0. Ecnu o30neHue mpouuwio He A0 KOHUA (pacTBOP JOJKEH OBITh MPO3payHbIM,
oYTH OeCIBETHBIM), TO aojuBarotT eme 3 mia 30 % H,O, u mOBTOPSIOT IUTECTHIO,
BbiiepxkuBas npu temneparype 400—-450°C — 30 muH. O30JIeHHBIA PacTBOP HYXHO
MOJIHOCTBIO NMEPEHECTH B MEpHYI0 K00y Ha 100 M 1 1oBecTH 00bEM TUCT. BOAOU 10
METKH.

Omnpenenenue dochopa. IluneTkoit B3sTH 2 MJI pacTBOpa U3 KOJOBI ¢ MOKPOit
30J101 ¥ MEPEHECTH B MEpHYIO K00y Ha 50 mit. [{ns velitpanuzaruu H2SO4 B kon0y
npwnTh U3 Oropetku 2 mi 2,5 % pactBopa NaOH. [IpunuBaroT B MepHYIO KOJIOY 5
M1 mosinbienoBoi cmecH (1 gacth 10 % pacTtBopa MOIMOIEHOBOKUCIOTO aMMOHUSI,
mwrtoc 3 gactu 50 % pactBopa H,SO,4) m B30anThBaroT. 3aTeM M00aBISAIOT 8 Kamneiab
CBEXKEIPUTOTOBIIEHHOTO pacTBopa SNCly(xmopucToro ojoBa), B30aITHIBAIOT, JT0BO-
IST 10 METKH JTUCT. BOJIOM, elle B30AITHIBAIOT U OCTABISIOT HA 5 MUH JUIsSl Pa3BUTHS

OKpacKH.
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Konopumerpupytotr Ha crnekTpodoTomMepe HCIOab3ysi KpAacHBINH CBETOMUILTP
(nuna BosHbL 670 HM). [IpuroToBneHue mkaiabl 00pa3OBLIX pacTBOpoB: OOpasio-
BbIil pactBop KH,PO, copepxammit 0,003 mr P,Os mi. B MepHbie ko061 Ha 50 mi
npwiuth 2, 5, 10, 15, 20 M oOpa3uoBoro pactBopa. HanuTe B KOJIOBI O «IIJIEYUKOBY
JTUCT. BOJIbI, Iepemeniath. JJo6aBuTh 2 M peaktuBa 1o Tpyory, Tp Karid pacTBOpa
SnCl,, O6bem pacTBOpa B KOJIOAX JOBECTH J0 PHCKH JHCT. BOJOH, 3aKPBITh KOJOBI
npoOKaMu U TepemMeniarb. Uepes 5 MUHYT U3MEPUTHh ONTUYECKYIO TJIOTHOCTH pac-
TBOPOB.

[TocTpouTh KaIMOPOBOYHBIN Tpaduk, HA KOTOPOM MO OCU OPAUHAT OTJIOKHUTH
KOJIMYECTBO MJI 0Opa3IlOBOTO PacTBOpa, a MO OCH abCIIUCC — 3HAYEHUS] ONTUYECKOU

wiotHocTH. Conepxanue ¢pocdopa BEIYUCIAIOT MO hopmyie

a-0,03-100-100
X = (11),
p-2-1000

rie X — coaepxkanue P,Os B %);

a — OTYET MO0 KAIUOPOBOYHOMY IpauKy, MII;

p — HaBeckKa, T;

100 — k03¢ HULIUEHT BHIYUCIICHHS B TIPOILICHTAX;
100 — xomMYeCcTBO MOKPOM 30JIbI, MJT;

1000 — xoapdurueHT neperoia r B Mr;

0,003 — xoHIIEHTpaIHsT 00PA3IOBOTO PacTBOPa, MI/MIL.
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