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OBPABOTKA NOA3EMHbBbIX NIACTOB

OBNACTb TEXHWKW

Hactoswee wusobpereHne oTHocuTCa K oOOpaboTke noA3eMHbIX MacTos,
Hanpumep, K OCYLLECTBNEHUO paspbiBa NNactoB (reonormyecknx dopmayumn) uwunm K

cTUmMynauun (MHTEHCUUKaL M) NPUTOKa Yrnesogopoaa, Hanpumep, HepTn n/unn rasa.

NPEOWECTBYIOWWA YPOBEHb TEXHUKW

N3BneyeHne 3anacoB HedTU U rasa, 3axBaveHHbIX B cnabonpoHMuyaemblX
pesepByapax, Takmx Kak CrnaHueBble nnactbl U TPYAHONPOHMLAEMbIE ANS rasa nopogbl,
TPaauUNOHHbIMK crnocobamn COMPSXKEHO C TPYAHOCTAMU U BbICOKMMUW 3arparamu. [ns
yBENUYEHUA [J00bl4M M3 TakMX NNactoB HeOOXOAMMO CO34aTb LUMPOKOMACLUTabHyO u
CNOXHY ceTb TpewmH. OgHnM u3 Hanbonee 4acTo NPUMEHAEMbIX CnocoboB SABMAETCS
rmapaBnuYecknin paspbiB (MMApopaspbiB) nnacta. HecmoTpst Ha TO, YTO B pesynbTare
rMMAPaBNUYECKOro paspbiBa nnacrta AENCTBUTENbHO oOpasyroTcs TPeLMHbl, pasbpoc u
CNOXHOCTb TPELYMHHbIX CUCTEM MOryT ObITb HEAOCTaroOuYHbl AN  MakCUMarbHOro
N3BnNeYeHna HedTu, 1, KPOMe Toro, ncrnonb3osaHne 6onbLMX 06 BLEMOB TEKYUNX Cped ANS
rmapopaspbiBa NPUBOAUT K BbICOKOW CTOMMOCTW paboT U MOXET noBpexaarb nnacTbl.
Takum obpasom, mmeeTcss HeoOXOAUMMOCTb B CO3J4aHMM A OMNOMHUTENbHbLIX CNocoboB
JanbHENLWEero MOBbILWEHUS  NPOU3BOAUTENBHOCTU  HedTeaobbiBaOWNX  CKBaXKWH,
Hanpumep, CKBaXKUH, NOABEPrHYTbIX rMApopaspbisy. [pumeHeHne nogxoaauero cnocoba
BTOPMYHOIO TMApPOpaspbiBa NPUBOAUT K OOPasOBaHMIO HOBbIX MUKPOTPELYUH/TPELLWH,
PaCLUMPEHNIO  CYLLIECTBYIOLLMX MUKPOTPELYMH/TPELUMH WUNU  PacKpbITMIO  NPUPOAHbBIX
TpewwmH. Takon cnoco® BTOPUYHOTO rMapopaspbiBa NOBbILLAET CNOXHOCTb CETU TPELLUH U
ctumynupyet obbem pesepByapa (oOWuin oObem NOPOAbLI-KOMNMEKTOPa, B KOTOPOW

obpasyoTcsa TPELUHBI).

CBEOEHWA, NOAOTBEPXXOAIOWWE BOSMOXHOCTbL
OCYWECTBIIEHNA WM3OBPETEHWUA

B ocHoBe npeanoyvTUTENbHLIX MNPUMEPOB  OCYLLECTBIEHUS  HaCTOSILLEro
n3obpeteHna nexut obpaboTka, Hanpumep, TMAPOPaspbiB, MNOA3EMHLIX MNIacToB C
MOMOLLbIO CMECU XMMUYECKNX BELLECTB, KOTOPblE CNOCOOHbI BbICTPO BblAENATH BonbLuMe
KonuyecTBa rasa noj 3emnen, B YacTHOCTW, rasa, Mony4aemoro B pesynbTare
3K30TEPMMYECKON peakuymn. KomBuHaums Tennotbl U raza MOXeT ObiTb MPUMEHEHa Ans
obpaboTku nnacta, Hanpumep, ansa obpasosaHus TpewwuH (paspbiBoB). Bosgencrtsme

KOMOVMHaumMM TennoTbl W rasa MOXET CO3fjaBaTb HOBble TPELYUHbI, PacLUMPSATb
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CYLLECTBYyIOLME TPELYUHbI, packpbiBaTb MNPUPOAHbIE TPELUHbl WM co3jaBarb
MUKPOTPELLMHbI BHYTPU TPELMH. B npeanodTuTenbHbIX NpuMepax ocyLeCcTBNeHNs CMeCb
XUMUYECKMX BELLEeCTB reHepupyeT Gonblune o6bembl rasa Ha OfWH MOMb peareHToB

CMECU 1 BbICBOOOXKAAET HETOKCMYHbIE MOBOUHbBIE MPOAYKTHI.

FeHepayms TennoTbl W rasa BHYTPU CKBa&KWHbI AN NPOBELEHUs onepayuu
BTOPUYHOrO rmugpopaspbiBa mssectHa. OpgHako B M3BECTHbIX cnocobax obpasyercs
orpaHM4YeHHOoe KONMMYECTBO rasa. BenuuuHbl gaBneHuns, pasBnBatoLLerocsl BHyTpU Nnacra,
nokasblBalOT, YTO ANS CO34aHMA AaBMneHusl, AOCTaTOMHOrO AN  MNPEOoSOoneHus
OrpaHMYnBaIOLLErO FOPHOrO AaBMNEeHUst BHYTPU CTBOMAa CKBaXKWHbI, Tpebyercsa GonbLuoe

KONMM4eCTBO rasa.

MpeanoyTUTENbHbIE NPUMEPbLI OCYLLIECTBNEHUS ONUCaHHOro ganee usobpeTeHus
NPeaoCTaBNAT CPeAcTBa ANSA MNOBbILEHUS KOMUYeCTBa rasa, KOTOPbIM MOXET ObiTb
ObICcTpO 0Opa3oBaH XUMMYECKOW CUCTEMOM ANSA CO34aHMs B Nnacte AasneHus,
AOCTaTO4HOro Ans MNPeoLONneHuUs OrpaHUYMBAalOLLEro ropHOro AaBneHus, U paspbiBa

nnacra.

3apgava HacTodAwero n3obpeTeHns COCTOUT B YCTPaHEHUU npobnem, CBA3aHHbIX C

rMAPOPaspbiBOM U/MNK CTUMYNSILMEN NPUTOKA YrIeBOL0pOA40B B NnacTax.

MMepBbIn acnekT un3obpereHnss OTHOCUTCA K crnocoby obpaboTkM MNOA3EMHOro
nnacta, rae cnocob BKMOYAET MPUBEAEHWE nfacTta B KOHTAKT CO CheayroLuMu

BELLeCTBaMK:
(a) BukapboHaTOM aMMOHUS;

(b) okncnutenem, BbIGpPaHHbIM U3 Nepxnopara U HUTpUTa UnuM nx KOMOMHaLWIA;

(c) kncnoton (AA).

MpeanoYTUTENBHBLIM NEePXIOPaToM SBMNSETCSA Nepxnopar LenoyYHoro meTtanna, u

0COBEHHO NPEANOYTUTENBHBIM SABMSETCA Nepxnopar Harpus.

MpeanoYTUTENBHO OKUCIUTENb BbiOpaH U3 nepxnopara wunv HUTputa, u Gonee
NpeanoYTUTENbHO OKUCIUTENb BKIMIOYAET Mepxnopar WU HUTPUT, HO He oba 3Tu

peareHTa.
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MpeanoyTUTENBbHO, NpU  BbIOOpPE  MeEXAy MepxrnopatoM WM HUTPUTOM
NpeanoYTUTENbHbLIM SBMNSIETCA HUTPUT. B BOAHOM pacTBOpe HUTPUT NpPesnoyTUTENbHO

CnocobeH reHepupoBaTb HATPUT-MOHDI.

HutpuT mMoXeT ObiTb BbiOpaH M3 HUTPUTOB LUEMOYHbIX METaNNOoB, HUTPUTOB
LL{eMNOYHO3EMENBHbIX METANMOB, HUTPUTa aMMOHUS UM OPraHUYECKUX HATPUTOB. HUTpUT
NPEANOYTUTENBHO BbIOPaAH U3 HATPUTA NMUTUS, HUTPUTA HaTPUS, HATPUTA Kanusa, HUTpUTa
KanbUus, HUTPUTA MarHus, HUTPUTa aMMOHMS U KOMOUHaLWUIA NepeYnCcrneHHbIX BELLECTB.

HUTpUT NnpeanoYTUTENbHO NPeacTaBnaeT cobon HUTPUT HaTpus.

BukapboHaT aMMOHMSI M OKUCIUTENb, B YacCTHOCTW, HUTPUT, NPEAMNOYTUTENBLHO
KOHTaKTUPYIOT Takum obpasom, 4ToObl Mexay HVMMU npoTekana peakuus, U B nnacre

06pa3oBbIBaNCb asoT U UOKCUA Yrnepoaa.

OTHoweHne (A) onpefensioT Kak OTHOWeEHMe konudectBa monen bukapboHara
aMMOHUA K KOMUYECTBY MOSMEN HUTPUTE, KOHTAKTUPYIOLMX C NnactoMm  wu/unu
pearvpylowmux B nnacte. He cywecTtByeT MWHMMAaNbHOrO WM  MakCUMarbHOro
Konu4yecTsa HUTpUTA, TPeOYEMOro Ansi OCYLLUECTBNEHNS N300PETEHUS, N, Taknm oBpasom,
oTHoweHune (A) MOXET COCTaBnATb Nobyo BennuMHy, npesbiwarowyo 0. OTHoweHune (A)
moxeT coctaenate ot 0,1 go 2,0, Hanpumep, ot 0,2 go 0,8, n npeanodTUTEnNbLHO

oTHoweHue (A) coctaenget ot 0,3 go 0,6.

Cnoco6 npeanoyTUTENbHO BKMIOYAET MpMBEAEHME nnacta B KOHTakT C
BukapboOHaTOM aMMOHMS, OKUCNUTENEM, B 4YaCTHOCTU HUTPUTOM, WU kucnoton (AA).
Kucnora (AA) moxeT ObiTb O4HOOCHOBHOW KUCIOTOW, COMbI O4HOOCHOBHOW KWUCMOThI,
MHOIFOOCHOBHOW KWUCINOTOW, HEMONHOW COMbi MHOMOOCHOBHOW KWUCIOTbl WINX  COMbO

MHOTrOOCHOBHOW KUCMOTHhI.

Kucnora (AA) MOXeT noaxogdawum obpasom npeactasnate cobon nobyro

BOZ,0pacTBOpPUMYLO kMcnoTy BpéHcteaa.

Kucnora (AA) MOXET OblTb MMHEPAaNbHON KWCNOTOW, HEOPraHM4YeCKOM KNCHOTON

WIN OPraHN4EeCKOM KNCITOTOMN.

Kucnota (AA) moxet ObiTb BbibpaHa wu3: HCI, HF, mypaBbuHOMW KUCROTHI,
MOITOMHON KUCNOThI, (POCHOPHOM KUCNOThI, CyNbaMMHOBOW KUCNOThI, Bucynbdara
aMMOHUSA, YKCYCHOW KWCMOTbl, LLUABENEBON KWUCIMOTbl, a30THOW KWUCMOTbl, YroONbHOW
KMCNOTbI, a30TUCTON KWUCMOTbl, CEPHOW KUCMNOTbl, FIMMOHHOW KWCNOTbI, MPOMMOHOBOM

KMCNOTbI, MONOYHOW KUCNOThI, TpUranoreHykKCyCHbIX KUCNoT U npejlecTtBeHHUKOB KUCNOT,
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M3 KOTOPbIX B YCINOBMWSIX, XapaKTEPHbIX ANS CTBONa CKBaKWMHbI, 0OpasyloTCs KMCMOTb,
TaKUX Kak aHrmapuvabl, CONMU TPUranoreHykCyCHOW KUCMOTbI, Hanpumep, Tpuxnopauerar
aMMOHWS, WMMU CINOXHble 3Upbl, Takne Kak TpuauetTuH (TpuaueTunrinuyepuH),
MeTunayertar, unv AUMEpbl, ONMUroMepbl MW MNONMUMEPbl MMAPOKCUKUCIIOT, TakuMX Kak
monoyHaa kucnorta. Kmcnora (AA) moxer Obitb BbibpaHa us: HCI, cynbdamuHoBomn

KMCNoTbl 1 Bucynbdara ammMOHUS UM UX CMECEN.

B oaHOM mn3 npeanoyvTuTenbHbIX MNPUMEPOB oOcyllecTBneHua kucnoton (AA)

asngaetca HCI.

Kucnora (AA) npeanoytuTensHO cnocobHa pearnpoBarth, Hanpumep, ¢ APyrMMmin
mMarepvanamMmuv, KOHTaKTMpylLWuMM C nnactom (Hanpumep, ¢ OukapboHatom w/wunu
HUTPUTOM aMMOHMS), ¢ oBpasoBaHMEM rasa, rae obpasyrMnCsa ras NPesnoYTUTENBHO
BKMIOYAET aroMbl yrnepoga unn, B 0COBEHHOCTN, a3oTa, NocTaBnsaemble kucnoton (AA).
Takum obpasom, cnocob npeanovTUTENBHO npeacTaBnsaeTr cobor cnocob o6paboTku
NoA3EeMHOro nriacTa, Bknwovawwmi obpasoaHue B nnacte rasa. [as MOXeT NogXOAUTb
ANA paspbliBa Nracta Ha yyacTke, Haxoaswemca BOnman unu BHyTpu obnacTtu, B KOTOPOU

obpasyetcs 3TOT ras.

1] »

B HacToswen pabore TepMmuH “ras” BKIOYaeT MNPOAYKTbl, HaxoasLmecs B
rasoobpasHOM COCTOSIHAM MpU CTaHLapTHOW Temneparype U CTaHAapTHOM AaBneHuu

(cokpalyerHo “CT”) (uto coctaensetr 0°C u 1 atm. (1,013-10° Ma)).

MpeanoyTUTENBHO ras, Nonyvyaembl, Kak yKkasaHO Bbllle, B peakuyun KUCMOTbl
(AA), MOXeT npeacTaeBnaTb cobon ras, cogepxxawium atom asora (Hanpumep, Nj), unm

ras, cogepxxawun atom yrnepoga (Hanpumep, CO,).

Takum o6pasom, Npy UCMOMNb3OBaHUN, Kak YKasaHo Bbiwe, KUCTOThl (AA), Kucnora
MOXeT OblTb obpaboraHa Takum obpasom, 4TO oHa obpasyer ras, KOTOPbI MOXET

AOMOMHATL ras, Nony4aemMbii No peakyum dukapboHaTa n HUTpUTa aMMOHUS.
MpeanoytutTenbHo kncnota (AA) BKNIOYAET atom asora.
MpeanoutntTenbHo kncnota (AA) BkNoYaeT dhparmeHT

o)

PN
(OS]

Hanpumep, dparmeHT



10

15

20

25

nnn parmeHT

O” " "OH 1I.

Kucnora (AA) wmoxer Bkniovate dparmeHT NH,, Takonm kak dparmeHT,
cogepawuncs B cynbamMmmuHOBOW KUCNOTE unm B Bucynbdare ammoHms (Hanpumep, rae

tparmeHT NH, npeacrasnser coboit yactb noHa NH,").

Kucnora (AA) npegnodtutenbHO BbiOpaHa u3 cynbamuHOBOW KUCIOTbI WU
Oucynbatra ammoHus. Moxer OblTb BbibpaHa CMeCb  KWUCMNOT,  Hanpumep,

BbllLWeYyKasaHHbIX KNCIOT.

OpPekTMBHOCTL OnNMcaHHon obpaboTKu MOXKET 3aBUCETb OT OTHOLLEHUS obLyero
KornuyecTsa MOMenh UCMNOMNb3yeMOW KUCMNOTbl K KOMWYECTBY MOMen APYrnx peareHToB.
OtHoweHne (B), onpeaensiemoe Kak OTHOLWIEHME KonuyectBa monen OukapboHara
aMMOHUA K obLyemMy KONMYecTBy MOMen KUCMOTbI, MPUBEAEHHON B KOHTaKT C MnacTtom
n/vnu pearvpyowlen ¢ GnkapboHaToM U OKUCIUTENEM, NPELNOYTUTENBHO HUTPUTOM, B
nnacre, MoXeT npesbiwarb 0 n moxeT coctaenaTe 10 unu meHee. OTHoweHune (B) moxet
coctasnatb ot 0 go 10, Hanpumep, ot 0,01 go 4, nogxoaawmm obpasom ot 0,05 go 2,

npegnoytuTeneHo ot 0,1 4o 1,1 1, B YacTHOCTK, MOXET cocTaenaTb ot 0,3 g0 0,6.

ObLee KONUYECTBO MOMEN KUCMOTbl MOXET BKNIOYaTb CYyMMapHOe KONU4ecTBO
Monen Kkncnotbl (AA) 1 nobon Apyron KUCNOTbI, NPUBEAEHHOM B KOHTAKT C NNacToM U/unu

pearnpyowen ¢ GukapboHaTrom 1 HUTPUTOM B NnacTe.

B ogHOM 13 npegnoyTUTENbHbIX MNPUMEPOB  OCYLLECTBIEHMS  KUCNOTAa,
npumeHsiemas ansa obpaboTky, cama MOXET nepepasaTb rasy, obpasyrouemycs B
cnocobe, atombl (He aBnALLMecs atomamm Bogopoaa). OTHoweHne (C), onpegensiemoe
KaKk OTHOLWIEeHWe kormdecTBa monen bukapboHara amMOHUS K CYMMapPHOMY KOMUYECTBY
MONneN ogHou nnn Gonee KUCNoT, NPeAHa3HavYeHHbIX ANA peakyum, Hanpumep, ¢ Apyrumm
mMarepvanamu, npuBEAEHHbIMA B KOHTAKT C MNacToM, r4e B pPeakuyum nNpOoUCXOauUT
nepegaya aromMoB (He 4BNAKOLUXCA aromamun Bogopoaa) rasy (Hanpumep, asorty),
obpasytoemycs B cnocobe, moxet npesbiwarb 0 n moxeT coctaenaTe 10 nnn meHee.

OtHoweHune (C) moxet coctaenate ot 0 go 10, Hanpumep, ot 0,01 g0 4, noaxoasawnm
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obpasom or 0,05 pgo 2, npeagnoututencHo ot 0,1 go 1,1 N, B 4YacCTHOCTW, MOXET

coctasnaTtb ot 0,3 go 0,6.

[na otgayn atomoB (He ABNSAOLWMXCA aroMmamn Bogopoga) obpasyowemMycs rasy
KMcnota MoXeT Bkntovatb arom asora. OTHoweHne (D), onpegensiemoe Kak OTHOLLUEHue
konnyecTsa monen bukapboHaTa aMMOHUSA K CYMMapHOMY KONMUYECTBY MOSEN O4HOM UM
fonee KMCNoT (MPUBOAUMBIX B KOHTaKT C NacToM W/unu pearnpyowmnx ¢ ukapboHarom
W HUTPUTOM B MNnacTte), KOTOpbl€ BKMKOYAOT aroM asoTa, Hanpumep, Kak yKasaHo,
dparmeHT NH,, moxeT npesbiware 0 u moxer coctaenate 10 unu mexHee. OTHOLWEHUE
(D) moxet coctaensatb ot 0 go 10, Hanpumep, ot 0,01 o 4, nogxoaawm obpasom ot
0,05 po 2, npegnoututensHo ot 0,1 0 1,1 n, B 4aCTHOCTU, MOXET cocTasnaTb oT 0,3 4o
0,6.

MpeanoYTUTENbHBIMAN KUCNOTaMK, KOTOPbIE, Kak ONUCaHo, NepealT aroMbl rasy,
mMoryT ObITb cynbdamuHoBad kucnota wm bucynbdar ammoHus. OtHoweHue (E),
onpepensemMoe Kak OTHOWeHMe konuyectsa wmonen OukapboHata amMMOHMST K
CYMMapHOMY KONM4ecTBY MOren CyrnbdammMHOBOW KWUCNOTbl U Bucynbdara ammoHus
(NPUBOAMMBIX B KOHTaKT C NMnacTtoM wunu pearmpyrowmx ¢ bukapboHatoMm v HUTPUTOM B
nnacte), Moxet npesblwarb 0 u moxer coctaenate 10 unu meHee. OtHoweHne (E)
MoxeT cocTtaenate oT 0 go 10, Hanpumep, ot 0,01 o 4, nogxoaswmm obpasom ot 0,05

40 2, npegnodtutensHo ot 0,1 o 1,1 1, B yacTHOCTKU, MOXeT cocTtaBnatb ot 0,3 o 0,6.

B ogHom wu3 npumepos ocyulectsneHusa ortHoweHue (F), onpeaensdemoe kak
OTHOLWIEHME KonuyectBa monen OukapboHata aMMOHMSI K  KOMUYECTBY  MOMewn
CynbamMnUHOBOWN KUCNOTbI (MPUBOAUMbBIX B KOHTaKT C MNacTtoM WWnu pearvpylowmx ¢
OukapboHaTOM 1 HUTPUTOM B NNacTe), MOXET npesbiwarb 0 n moxet coctaBnsaTb 10 unum
meHee. OtHoweHue (F) moxer coctaBnate o 0 go 10, Hanpumep, ot 0,01 po 4,
noaxoaawmm obpasom ot 0,05 go 2, npegnodtutensHo ot 0,1 oo 1,1 n, B 4acTHOCTY,

moxet coctaenatb or 0,3 go 0,6.

B apyrom npumepe ocyuwlectBneHus oTHoweHne (G), onpegensemoe Kak
OTHOLLIEHME KOnu4ecTBa monen bukapboHaTa amMOHMS K KOnM4ecTBy Mmonen ducynedara
aMMOHUA (MPUBOAMMbBIX B KOHTAaKT C MNactoMm w/wnu pearvpyowmx ¢ bukapboHatom u
HUTPUTOM B nnacTte), Moxer npesblware 0 M moxer coctaenate 10 Mnu MeHee.
OtHoweHne (G) moxet coctaensatb ot 0 go 10, Hanpumep, ot 0,01 fo 4, noaxoasawnm
obpasom or 0,05 pgo 2, npeanoytutenbHo ot 0,1 4o 1,1 N, B 4YaCTHOCTWN, MOXET

coctasnatb ot 0,3 g0 0,6.
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OppekTUBHOCTE 0OPabOTKN MOXET 3aBUCETb OT COOTHOLLEHUSA MOMEN KUCIOTbI U
HuTpuTa. OTHOoWweHue (H), onpegensemoe Kak OTHOLLEHWE KOMMYecTBa MOMen HUTpUTa K
obLiemy KOnMUYecTBy MOMEN KUCNOTbl (NPUBOAMMBIX B KOHTakT C MNNactom wWunu
pearnpyomx ¢ 6ukapboHaToM U HATPUTOM B NNacTe), MOXET npesbiwarb 0, Hanpumep,
HaxoauTbcs B aumanasoHe ot 0,1 go 10, npeanoytutensHo ot 0,5 po 5,0, Gonee

npeanoytuTensHo ot 1,0 go 2,0 n, B yactHocTtn, ot 1,3 4o 1,7.

OfLee KONUYECTBO MOMEN KUCMNOTbl MOXET BKMOYaTb CYMMapHOE KONMMYECTBO
mMonen kucnotbl (AA) n nobon Apyron KMCNOTbl, MPUBOAMMON B KOHTAKT C MNacToOM U/Unu

pearnpyowen ¢ GukapboHaTromMm 1 HUTPUTOM B NnacTe.

Kak ykasaHO npu paccMOTpeHun OTHoweHus (l), KUcnota MOXET nepegasarb
atombl (He sBnAlLWMECAa aromamm Bogopoaa) rasy, obpasywowemyca B crnocobe.
OtHoweHne (I), onpegensemoe Kak OTHOLIEHME KONMWYECTBaA MOMNEN HUTpuUTa K
CYMMapHOMY KONMMYEeCTBY MOMNEN ofHoun unm Bonee KUCNOT, NpeaHasHa4YeHHbIX Ang
peakuyuu, Hanpumep, ¢ ApYrumMu marepuanamm, NpUBeAEHHbIMN B KOHTaKT C NNacToMm, rae
B peakyuMm MNpoUCXOAUT nepesadva aromMoB (HE SABNAKLWMX aroMmamu Bogopoga) rasy
(Hanpumep, asorty), obpasywwemycs B crnocobe, MOXeT npesbiware 0, Hanpumep,
coctasnatb ot 0,1 go 10, npegnoututensHo ot 0,5 go 5,0, 6onee npeanoYTUTENLHO OT

1,0 5o 2,0 n, B YactHocTH, ot 1,3 go 1,7.

Kak ykazaHo npu paccMmoTpeHunn oTHoweHUa (J), NonesHbIM1 MOryT BbITb KUCHOThI,
KoTopble BKMOYalT arom asora. OTHoweHue (J), onpegensemoe Kak OTHOLUEHWE
KonmM4yecTsa MOMNEen HUTpUTa K CYMMapHOMY KONMUYECTBY MOMNEN OgHOWN unu bonee kncnot
(koTopble npegHasHaveHbl AN  peakuyuu, Hanpumep, ¢ ApYrMMU  Marepvanamu,
NPUBEAEHHbIMN B KOHTaKT C MMacToM, C Lenbio obpasoBaHna rasa (Hanpumep, asora)),
KOTOpble BKMOYaOT aroM asoTa, Hanpumep, Kak ykasaHo, dparmeHT NH,, mMoxer
npesblware 0, Hanpumep, coctaenate oT 0,1 go 10, npeanoytutenbHo ot 0,5 go 5,0,

6onee npeanoututensHo ot 1,0 5o 2,0 u, B 4yactHoctu, ot 1,3 no 1,7.

Kak paccmoTpeHo, npeanoyTUTENbHbIMA KUCNOoTammn MoryT BbiTe CynbdammHoBas
kncnota n Gucynbdar ammoHusa. OtHoweHue (K), onpegendemoe Kak OTHOLUEHWE
KonuyecTsa Monen HUTpUTa K CYMMapHOMY KONUYECTBY MONEN CyrnbdaMmnHOBON KUCMOTbI
n Brucynbara ammoHns (KOTopble NpeaHasHayveHbl 4NA peakyun, Hanpumep, ¢ 4pyruMmm
mMarepvanamv, npuBEAEHHbIMA B KOHTaKT C nnactoMm, C Uenbio obpasoBaHua rasa
(Hanpumep, asota)), MoXeT npeBbiwarb 0, Hanpumep, coctaenate ot 0,1 go 10,
npegnoytuteneHo ot 0,5 o 5,0, 6onee npegnoytutensHo ot 1,0 4o 2,0 n, B 4aCTHOCTH,

or1,3p501,7.
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B ogHOM 43 npumMepoB OCYLLECTBMEHUS OTHoweHne (L), onpeaensemoe Kak
OTHOLLEHME KONMUYECTBa MOMEN HUTPUTA K KONMUYECTBY MOMNEN CynbaMmnHOBON KUCIOTbI
(NPUBOAMMBIX B KOHTaKT C MNactoM WWnnM pearvpyrowmx ¢ kKapboHaTtoMm uU HUTPUTOM B
nnacrte), MoXeT npesbiwars 0, Hanpumep, coctasnaTtb or 0,1 go 10, NnpeanoyYTUTENBHO
coctaenatb ot 0,5 o 5,0, 6onee npeanoututensHo ot 1,0 4o 2,0 n, B YacTHoCTH, oT 1,3

no1,7.

B Aapyrom npumepe ocyuwlecteneHua ortHoweHne (M), onpepensiemoe kak
OTHOLLEHME KONMMYecTBa MOIEN HUTpUTa K KOnu4ectsy Monen Gucynbdara ammoHus
(koTopble npegHasHaveHbl AN  peakuyumu, Hanpumep, € APYrMMU  Marepuanamu,
NPUBELEHHBIMN B KOHTaKT C MMacToMm, C Lenbi obpasoBaHusa rasa (Hanpumep, asora)),
MOXeT npesblwartb 0, Hanpumep, coctaenatb ot 0,1 o 10, npeanodtutensHo ot 0,5 ao

5,0, 6onee npegnoytutensHo ot 1,0 oo 2,0 u, B yactHoctn, ot 1,3 no 1,7.

Takum o6pasoM, NPeLnoYTUTENBHO, KMUCMOTa He MPOCTO Karanusupyer Apyryto
peakuuio, a HEenocpeaCTBEHHO Yy4yacTBYeT B 0OOpasoBaHWM rasa, npefocTaBnss
obpasytoLlemMycs rasy arombl, OTINIMYHbIE OT aTOMOB BOAOpOAa (HanpyuMep, NpeLocTaBnss

aroMbl asoTa).

BukapboHar aMMoHMa MOXET OblTb NPEAOCTaBNEH B BUAE CYCMEH3UN, IMYNbCUA
unn pacteopa. bukapboHar amMmoHMA MOXET ObiTb NpeaocTaBrneH B BoAe, U crnocod
MOXET BKMo4aTbk BbIOOp BOAgHOro pacreopa bukapboHara ammoHusi. PactBop MoXer
nveTb nOBYI0 NOAXOASALLYIO KOHLUEHTpauuilo, BhMoTb A0 0OOpasoBaHUSA HAaCbILEHHOrO
pacTtBopa. brukapboHar amMOHUS MOXET ObITb 3aKNIOYEH B Kancynbl UM MOXET ObITb HE
3aKMNYeH B Kancynbl, Marepman KOTOpbIX, Hanpumep, cnocobeH 3ameanaTb peakuuto ¢
HUTPUTOM  w/unn kucnoton (AA) NpU  KOHTakTe € HUMW. BukapboHar amMmoHus

npeanoyYTUTENbHO HE 3aKn4YeH B Kancynbl.

OkucnuTenb, HanpumMep, HUTPUT MOXET ObiTb NPEAOCTaBNEH B BUAE CYCMNEH3UM,
3MynbCUM UnK pacteopa. HUTpUT MoXeT ObITb NpegoCcTaBneH B BOAE, U CNoOcob MOXET
BKNtoyaTb BbIOOp BOAHOrO pacTBopa HutpuTa. PactBop MOXET uMeTb nobyro
MOAXOASALLYIO KOHLEHTpaUMIO, BNMOTb 40 00pasoBaHUs HaCbILWEHHOro pacTteopa. Hutput
MOXET ObITb 3aKIOYEH B Kancyrbl UMK MOXKET ObITb HE 3aKNIOYEH B Kancynbl, Marepuan
KOTOPbIX, Hanpumep, cnocobeH 3ameanatb peakumio ¢ GukapOoHaTroM U/unm KUCroTon

(AA) Npn KOHTaKTE C HUMWU. HUTPUT NPeanOUTUTENBHO HE 3aKIOYEH B Karncynbl.

Ecnn cnocob, kak onucaHo, BKIMOYaET npumMeHeHue kmcnotbl (AA), TO kucnota

(AA) moxeT 6bITb NpeaocTaBneHa B BOAE, HANPUMEDP, B BUAE pacTBopa MUnv CyCrneH3um B
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Boge. Kucnora (AA) MoXeT ObITb 3aKmoYeHa B Kancynbl NN MOXKET ObITb HE 3aKIo4eHa
B Kancynbl, Marepuan KOTOpblX, Hanpumep, cnocobeH 3ameansaTb peakyuo C
OukapboHaTomM N/UNnM HUTPUTOM NPU KOHTakTe ¢ HUMU. Kucnora (AA) npeanovTuTenbHO

He 3aKn4yeHa B Kancynbl.

Kpome of6pasoBaHusi rasa, kak Obino onucaHo, B cnocobe TakKe MOXeT

BblAENATLCSA Tennorta, obneryarowas obpaboTky nnacra.

Cnoco6 06paboTkm nNog3eMHOro nnacta MoXeT ObiTb NpUMeHeH ansa obpaboTku
noboro noa3eMHOro nnacta, KOTOPOM MOXKET CnocobCTBOBaTb MNOMNE3HbIN  3ddekT
ObICTPOro BbIAENEHWS rasa WunNu Tenna peakuyun, Hanpumep, ANA YCWUMNEHWS nputoka
(obneryeHma wusBnedveHnsn) yrnesogopopos. Cnocob MoxeT BknwoyaTb o0Bpaborky
nog3emHoro nnacta npu OypunbHbix pabotax, pabotax no WUHTEHCMUKaLMK
(cTmmynaymm) nputoka, paborax no rmapasnUYecKod MHTEHCUdUKALMM NpuUToKa, npwu
bopbbe C NEecKonposiBIIEHMEM, Onepaumnsax 3akaH4YMBaHUSI CKBaXMHbI, npu Gopbbe ¢
OTNIOXKEHMAIMA B CKBaXMHe, npu obpasoBaHuM BogsiHoro Oapbepa, npu pabore no
ctabunusayum HEYCTOWYMBBLIX MWH, MPU paspbiBe nracta NeHon, npu rngpopaspbise,
COBMELLEHHOM C YCTa@HOBKOW rpaBuUnHOrO dunbTpa, MNpu  YCTaHOBKE TIPaBUMHbBIX
UNbTPOB, MNPU YKPENMEHUN CTBOMNA CKBaKWHbLI, MPU YCTPaHEHUW MPOBUCAHMWSA, MNpU
kKucnotHon obpabotke, npu LwenodHonm ob6paboTke, Npu yAaneHUn OTNOXEHUNA, MNpw
napouuknmyeckon obpaboTke CKBaXKMHbI, B CNocobe NHIMbMpoBaHus “B3rioMa CKBaXKMHbI”,
NPU YCTPaHEHUN MNOBPEXAEHUS CTBOMa CKBAXWHbI, NPU NPoYUCTKE nepdopayuun, npu
CHWKEHUN  TMAPOCTATUYECKOrO AaBMNEHWSs B  CKBa&XMHE, MNpu  BbICBOOOXAEHMM
npuxsavyeHHblx Mmbkux HKT (HacOCHO-KOMNPECCOPHbIX TPYD, HamaTrbiBaeMbiX Ha
BapabaH) u/unmn TpybonpoBoOAOB, NPU MNOBTOPHOM HarHETaHWUM 4aBNeHns B pesepsyape,
npyv orpaHnyeHnn fo0bl4M MUHEPanbHOro Chipbs, ANS OTBEAEHUS MOTOKOB (hromnaa B
AanbHEN 30He, ANS YMEHbLUEHUS OCaKAEHWUSI MponaHTa, ANSA CHWKEHUS Konmn4yecTsa
OCbINalOLLEroca B CKB&KMHY MecKa, AMS MOBbILLEHUS CNOXHOCTM CUCTEMbl TPELMH Unu

NP OCyLLECTBMNEHUUN rMAPOpaspbiBa.

Cnoco6 obpaboTkm nnacta MOXET npeacTaeBnaTb CoBon “napoymKinNyYeckyro

06paboTKy CKBaKMHbI”.

Mapouymknuyeckas obpaboTka CKBaXWHbl npeacTaender cobonm  cnocob
MOBTOPHOIrO HarHETaHWA AaBMNEHUS B MNPUCKBEXKMHHOW 30HE pe3epByapa U CHWDKEHWUS
BS3KOCTM HeddTU B OKpyKawwen nopoge. BsskocTb HedpTM MOXeT ObiTb MOHMXKEHA
HarHETaHMEM L aBNEHUs B pesepByape C NOMOLLbLIO raza unu Tekyden cpeabl (chnonga),

BKMOYaoOLLe AMOKCUA, Yrnepofa, KOTOPbI pacTBOPSETCS B HeTU M CHWKaET ee
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BA3KOCTb. [laBneHne B pesepByape MOXET ObITb NOBLILLEHO MOCPEACTBOM MNPOBEAEHUS
nobbIX peakyumn cornacHo n3obpeTeHunto, nporekarwmnx ¢ obpasosaHnem rasa. TunuyHas
napouuknuyeckas obpaboTka CKBaKMHbI BKNIOYaeT nepBbin 3Tan (i) pasmewjeHus
razoobpasyoLmx XMMNYECKMNX BELLECTB B CTBOME CKBAKUHbI M MPOTEKAHUSA peakuumn 3Tux
BELLECTB A0 AOCTUXEHUS Tpebyemoro faBneHns U BTOPOW 3Tan “OCTaHOBKN CKBaKWUHbI
(i), BO BpemMs KOTOPOro OCTaHaBNMBAOT (POHTAHUPOBAHUE CKB@KWHbI. JTan OCTaHOBKM
CKBaXXMHbl MOXET ANUTLCS LiENbI€ CYTKM U B TEYEHUE HOUW. [1ocne OTKPbITUS CKBXKMHbI

J00bl4a MOXET ObITb BO30OHOBMNEHA.

Cnoco6 06paboTku noa3emMHOro nnacra MOXET npeacTaBnsaTb cobon cnocod

MHrMBUPOBaHMS “B3NOMa CKBaXKUHbI”.

“‘B3noM CKBaXMHbI” MPOUCXOAUT, €CrN CKBaXMHbI Oblnv NpoBypeHbl CRULLKOM
Onn3Ko APYr K APYry, U TpeLmHbl, oBpasoBaBLUMECH B HELABHO NPOBYPEHHON CKBaXMHE,
AOCTUraloT NPOAYKTMBHON 30HbI BoMnee CTapon CKBaXKMHbBI U MPOHUKAIOT Yepes 3Ty 30HY, B
HEKOTOPbIX Crny4asax Bbi3blBas MOBPEXAEHUA Oonee CTapon CKBEXKMHbI. TpeLyuHbl
rnaeHbiM 0BpasoMm pacnpocTpaHalTca yepes cnabble mMecta B nnacte, U, Takum
obpa3om, nOBbILLEHME AaBreHUss B U BOKpYyr 0Oomee CcTapon CKBaKUHbI MOXET
nepeHanpasuTb WWNW OTKMNOHWUTb HOBble TpPELWUWHbl OT ©Oornee CTapbiX CKBaKMH.
HarHeTaHne pgasneHunst B 6onee CTapon CKBadKMHE MOXET ObiTb MPOM3BEAEHO 3a CYET
KOHTakTa OmkapboHata aMMOHUSA, OKUCIUTENS, B YacTHOCTU HUTPUTA, N KMCNnoTbl (AA) B
cteone 6Gonee crapou ckBaxuHbl. O6paboTka mMoxeT ObITb npou3BefeHa B Buje
OfHOKpaTHoM o0paboTkn, wunn, Ana noaaepxaHus Tpebyemoro AasreHus, 3akadka
BukapboHara aMMOHUS, OKUCTIUTENS, B YAaCTHOCTU HUTPUTA, U KUCNOTbl (AA), MOXET ObITb

HenpepbIBHON.

Cnoco6 moxer Bknouvate o0OpaboTKky NOA3EMHOro nnacrta, Hanpumep, Ans
paspbliBa nnacta unm NOBbILLEHNS CNOXHOCTU CETU TPELMH U/ CTUMYNALUA NpUTOKa
YyrMeBO4opo4OB, Hanpumep, Hedtn wwmnu rasa. [llog cTumynauuen nputoka
YyrneBoLOPOAOB MOoApasymMeBaoT Ccrnocod, yny4ylwawowmn TeYeHne YrneBOoAOpPOAOB U3
nnacta B NPOAYKTUBHYK CKBaKuHY. bBonee npeanoytutenbsHO cnocob BKMOYaeT
obpaboTKy NoA3EeMHOro nnacrta Ans paspbiBa nnacta Uy NoBbILLEHUS CITOKHOCTU CETH
TPELWMH C Lenbio YNyYLEHUa NpuToKa YrneBoaopoaa, Hanpumep, HedpTtn w/vnn rasa.
Hanpvmep, cnoco® MoXeT ObITb MPUMEHEH ANS PaCLUMPEHUSA CYLLECTBYOLNX TPELLUH,
CO3[aHNS HOBbIX TPEWWH WU CO3A4aHUA MUKPOTPELUUH, PacnpoCTPaHAWMXCa 3a

npeaenb! Mapasnnyeckoro paspblisa.
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MNpeanoyTutenbHO Ccrnocob NPUMEHAT  ANA:  MHTEeHCUdpUKauum  NpUTOKa,
rMMAPaBNUYECKON UHTEHCUPUKALMM NPUTOKA, NapoUUKNnuYeckon obpaboTkm CKBaXKUHbI, B
cnocobe MHrMBMpPoBaHUSA “B3NOMa CKBaKUHbLI®, 4NS YCTPAHEHUS MOBPEXAEHUSA CTBONa
CKB&XMHbI, MNPOYUCTKN nepdopaunn, CHIWKEHUA TMMAPOCTATUYECKOro AaBneHus B
CKBaXXVMHE, AN BbICBOOOXA EHNSA NpuxBaveHHbIX rmbkmx HKT w/unu Tpybonposoaos, Ans
MOBTOPHOIO HarHETaHusi AaBneHusi, ANS orpaHnyeHust 400bl4M MUHEPanbHOro Cblpbs,
ANA OTBEAEHUSA MNOTOKOB (pnomga B JanbHEW 30HE, AN YMEHbLUEHUS OCaKaeHWUs
nponaHTa, ANA CHWKEHMS KOnMYecTBa OCbINalOWErocd B CKBaXKWHY Mecka, And

NOBbILLUEHUS CNOXHOCTU CUCTEMbI TPELLMH UMW ANS OCYLLECTBINEHUS MM popaspblBa.

Cnoco6 06paboTkm nnacta MOXET BKNOYaTb YCTPaAHEHUE MOBPEXAEHUS CTBONA

CKB2XXUHbI.

Cnoco6 ofbpabotkm nnacta MOXeT npeactasnate cobon BbicBobOXKAEHME

npuxsa4eHHbIx rmbkux HKT n/unu TpybonpoBog,oB.

Cnocob obpaboTkm nnacta MOXET BKMOYaTb OYUCTKY 0OOpyAOBaHWUs, Hanpumep,
Oyposoro obopyaoBaHuda, Takoro kak rubkme HKT, Haxogawmecs nog 3emnen.
Obpasyrowuncs raz MoxeT ObiTb HanpasreH Ha O4YMCTKY obopyaoOBaHWA NoA AaBNeHUEM
rasa, ¢ NOMOLLbIO KOTOPOro n3 06opyaoBaHna BblAYBaOT MacnsHble (HedhTecoaepawme)

n/vnu apyrue TBEpPAbIESKUIKME 3arpsisHSIOLLMe BeLL eCcTBa.

Cnocob obpaboTku nnacta MOXET BKNOYaTh Onepauymio NOBTOPHOrO HarHETaHUs

AAaBMeHVs B pesepsyape.

Cnoco6 0b6paboTku nnacta MOXET BKMOYaTb OTBEAEHME MOTOKOB bnounga B

JarbHen 30He.
Cnocob obpaboTkm nnacta MOXKET BKIHOYATb YMEHbLUEHNE OCaXKAEHMA NponaHTa.
Cnocob 06paboTkm nnacta MOXET BKNIOYATb Onepauuto CTUMyNSaLMM NpUToKa.

B ogHOM 13 npumepoB ocyulecTteneHns (a) GukapboHaTr aMMOHUSA, OMUCaHHBIA B
NOANYHKTE (a), U OKUCNUTENb, BbIOPaHHbIA M3 Mepxnopara UNn HATPUTA, Kak OnMucaHo B
noanyHkte (b), MoryT ObiTb BBEAEHbl B Pa3NUYHble CTBOMbl CKBaKWMH, MOCME 4Yero
peareHTbl AUMDDYHAMPYIOT 4Yepe3 nnact A0 TeX MOop, NOKa OHW HEe HauyuHawT
KOHTaKTMpOBaThb APYr C APYrOM W pearnpoBarb APYr C APYyrom B nnacte. B atom cnyvae
CTBOMNbl CKB2XWH MNPEANOYTUTENbHO HAXOAATCA PSAOM ApPyr € Apyrom. [lasneHune wu
KOHUEHTpauun peareHToB MOryT ObiTb nogxoasawmm obpasom BbibpaHbl, 4TOObLI

obecneunTtb NpoTeKkaHWe peakuuM NO CyLecTBy B OMNpeeneHHOM Y4yacTke BHYTPM
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nnacta. Takon cnocob pasmMmeLLeHnst peareHTOB BHYTPU CKBaXKUHbI MOXET ObiTb NMPUMEHEH
AN NPOBEAEHMSI MOBTOPHOIO HarHeTaHus JaBneHuMs B pesepByape, OrpaHUyeHus
A00bIMN MUHEPANbHOrO Cbipbsl, ANS YCTPaAHEHUS MNOBPEXAEHUA UMW ANS OTKIOHEHUS

nonyYyaembix B pe3ynbTare rMapaBnnyeckoro paspbiBa TPELWH B AanbHEN 30HE.

Moa3emMHbIn  MnacT MOXET  BkMNovatb  HemTerasoMarepuHCKyro  nopoay,
cogep)allylo yrneBogopoabl (Hanpumep, HedpTb unM NPUPOAHBIA Tas), U MOXET
BKIHOYaTb CnaHew, necyaHuk, U3BECTHSK UMM CMECU NepPeYnCneHHbIX Nopoa. Moa3emHbln

NNacT MOXET HAaXOAUTBLCS MOA TOMLEN MOPCKOWN BOAbI.

Cnoco6 cornacHO nepBOMy acnekTy MpPeAnoYTUTENbHO npeacTaBnsaer cobou
cnocob obpaboTku nnacta ¢ uenbio CTUMYNAUMMA nnacta, Hanpumep, ANS YCUneHus
npuTOKa YrneBofopOoAOB, Hanpumep, HedpTM unu raza w3 nnacrta. Cnocob mMoxer
Bkroyatb 06pabotky nnacta ana obpasoBaHUs UNUM YCUINEHUS pacnpOCTpaHEHUs
paspbiBa B nnacte. Cnocod npeanovtTuTenbHO BKIOYAeT o6paboTky y)Ke pa3opBaHHOro
nnacrta, npu4yem cnocob BbIMOMHST C LENbIO YCUMEHNS CYLLECTBYIOLLEA CETU TPELYMH
Wvnn AOMNONMHUTENBHON CTUMYNSIUMM MPUTOKa YINEBOAOPOAOB M3 CYLLECTBYHOLLENO

nnacra.

Cnocob MOXeT BKMoYaTb BBEAEHWE NponaHTa u/vnm MMKponponaHTa B NnacT Tak,
YTO OH MPOHUKAET B TPELYMHbI, 0Bpa3oBaHHbIe NPy BbINONHEHUM cnocoba. MponaHT wunm
MUKPOMPONaHT MOXET OblTb BKMIOYEH B KOMMO3WLMIO, BBOAUMYKO B nnacT nocne
obpaboTtkn nnacta 6ukapOoHaTOM amMMOHMS, OKUCIMTENEM U Heobs3aTenbHO ApYyrMMu

peareHTamMmu, Kak ObINO ONUCaHo.

Cnocob TakkKe MOXET BKMOYaTb BBEAEHME MnponaHTa W/unv MukporponaHTa B
cocTaBe ogHou unu bornee NpUMeEHsIeMbIX B cnocobe KOMNO3UUUIA ANs PacKiMHUBaHUS

TPELMH NN MUKPOTPELLMH, 00pasyomnxca B pesynbtare obpaboTku.

Cnocob moxeT Bkntovarb BBeAeHne bukapboHara aMMOHNA, HanpUMep, B BOLHOM
pacteope, B nnact. bukapboHar ammoHMs MOXKET ObITb HanpaBneH B TOT y4acToK Nnacra,
KOTOpbIN HyXaaeTrcss B obOpaboTke, Hanpumep, B MPOBEAEHUM paspbiBa Wunum
ctumynsagun. Cnocob MOXeT Bknwyatb BBejeHne OukapboHata amMMOHMA 4depes
HarHeTaTenbHy CKBaXKMHY. [ns nogadm GukapboHata ammoHus k TpebyeMomy y4acTky

MOryT ObITb NpuMeHeHbl TMbkmne HKT (1nn nogobHoe obopyaoBaHme).

Cnocob MOXeT BKMoYaTb BBEAEHWE B MNacT HWUTPWUTA, Hanpumep, B BOLHOM
pactBope. OkucnuTenb, NPeAnoYTUTENbHO HUTPUT, MOXET ObiTb HanpasrneH B TOT

y4yacToK MnacTa, KOTOpbIA HyXaaeTtcst B obpaboTke, Hanpumep, B NPOBELEHNN pa3pbiBa
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n/vnn ctumynayun. Cnocob MOXET BKMKOYaTb BBEAEHUE OKUCIUTENS, NPEANOYTUTENBHO
HUTPWUTA, B MOA3EMHbIA MNacT, Harnpumep, Yepe3 MOAXOAALLYI0 CKBaKMHY, TaKyl Kak
HarHeTarenbHas ckBaxuHa. Cnoco® MOXET BKMYaTb BBEAEHME  OKUCIUTENS,
NPeanoYTUTENbHO HUTPUTA, B MPOAYKTUBHYKO CKBaXKMHY. [ns nogayv okucnurtens,
NPEeANOYTUTENBHO HUTPUTA, B TPEOyEeMbIN y4acTok MOryT ObiTb NPUMEHEHbI rnbkue HKT

(vnun nogobHoe obopyLoBaHme).

Cnocob MOXeT BkNiovaTb BBEAEHUE B NNacT KMCNoTbl (AA), Hanpumep, B BO4HOM
pacteope. Kucnora (AA) moxeT OblTb HanpaeneHa B TOT ydacTOK MnacTa, KOTOopbln
Hy)xgaetca B obpaboTke, HanpumMep, B NpoBEa eHNN paspbia n/nnmn ctumynsyum. Cnocob
MOXKET BKIHOHMaTh BBeAEHME KUCNOThI (AA) Yepes HarHeTaTenbHy CKBaxXKMHY. [1na nogadun
kncnotbl (AA) B TpebyemMbir y4acToK MOryT ObiTb npumeHeHb! rnbkne HKT (unn nogobHoe

obopynoBaHuMe).

B HekoTOpbIX npumepax ocyulecTeneHnst crnocoba OukapOoHaT amMMOHMs W©
OKMCNUTENb, NPEANOYTUTENBHO HUTPUT, NPEANOYTUTENBHO HE NPUBOANAT B KOHTAKT APYr C
APYrOM B HaA3€MHOM yyacTke. X NpeanouTUTENBHO NMPUBOANAT B KOHTAKT Nog 3eMien B
npouecce TPaHCNOPTUPOBKN UNN NPEeANoYTUTENBHO BOMM3N MK BHYTPU ydacTka nnacTa,

KOTOpbIN HeoBxoanmo obpabotars.

B Apyrux npvmepax ocyLeCcTBNeHNs MOXET ObITb >XenaTenbHbIM OCYLLeCTBIEHnE
KOHTakTa OwukapboHata aMMOHMS W OKUCNUTENs, NPEAMNOYTUTENBbHO HUTpUTA, B
HaA3eMHOM Yy4acTke W, NpPeAnoYTUTENBbHO, MNPUHATME Mep AN yCTpaHeHWs wunu
MUHUMU3ALMN NPOTEKaHUSA Peakuun Mexgy 3TUMK peareHTamu. MNpuHATUE Mep MOXET
BKMOYaTb perynupoBaHne pH komnosuuyum OGukapbGoHara amMMOHUS W OKUCHUTENS,
npeanoyuTUTeNnbHO  HUTpUTa. PerynmMpoBaHue MOXeT Bknovatb JobaBneHne B
KomMno3uumio BrkapboHara aMMOHUS U OKUCTIMTENS, NPesnoYTUTENbHO HUTPUTA, LEenoYm
ANS MNOBbILLEHUS M noaaepxaHus pH B AnanasoHe, NPensTCTBYIOLEM NPOTEKaHWUO
peakuun 6ukapboHaTa aMMOHUA U OKUCIIUTENS, NPeAnoYTUTENbHO HUTpUTa. Hanpumep,

pH MOXeT npesbiwarh 7, HanpUMep, COCTaBNATb N0 MEHbLLEN Mepe 8.

Mpn ocywecteneHnn cnocoba knucnoty (AA) NpesnodTUTENBHO HE MPUBOASAT B
KOHTaKT C OukapboHaToM amMMOHMS W OKUCIUTENEM, MNPEANOYTUTENBHO HUTPUTOM, B
Hag3eMHOM ydyactke. Ee npegnodtutenbHO NpuBOAAT B KOHTaKT C OBukapboHatom
aMMOHUA W/ WNN HUTPUTOM NOZ 3EeMNeNn, NPeanoYTUTENbHO BHYTPU Wunu BGnnsm Toro

y4yacTka nnacrta, Kotopbin Heobxoammo obpaboTars.
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MNpu ocywecTeneHun cnocoba, Hanpumep, nNpyv ruagpopaspbiBe nnacra
nocpeactsom obpasoBaHMs B Nnacte rasa, CYMMapHOEe MaccoBOe MPOLEHTHOe
cogepxaHue komnosvyumn (F1) (Hanpumep, BOAHOM KOMMO3WULMKM), BKIOYaOLLEN
BukapboHaT amMoHus, komnoauyum (F2) (Hanpumep, BOAHOW KOMMNO3ULUK), BKNIOYaOLLEN
OKUCIUTENb, NPeAnOYTUTENbHO HUTpUT, komnosvuun (F3) (Hanpuwmep, BOAHOWM
KOMMNo3nuun), Bknovarowen kucnoty (AA), BBOAUMbIX B MNAacCT, COCTaBMNSAET NO MEHbLUEN
mepe 80% macc., npegnoyTUTeNnbHO MO  MeHbwen wmepe 90% wmacc., 6onee
NPeanoYTUTENbHO MO MeHbllen mepe 98% macc. or obuwen mMaccbl Marepuanos,
BBOAMMbIX B MMacT npu MNPOBEAEHMM oOnepauyvi rmgpopaspbiBa nracta nocpescTtsomM
obpaszoBaHna B nnacTe rasa, kak Obino ykasaHo Bbiwe. Bo unabexaHne HesacHOCTeN
cneayet OTMETUTD, YTO BblLLEyKa3daHHOEe CyMMapHOE MacCOBOE NPOL|EHTHOE COAEPXKaHNEe
He BKIIOYAEeT Maccy KOMMo3uuyum (Hanpumep, MHepTHOW 6ydepHOn XKUAKOCTU), KOTopas
MOXeT OblTb BBEAEHA B MNacT (U MOXET KOHTakTupoartb ¢ komnosuuymamum (F1), (F2)
uw/vnn (F3)), HO KOTOpas He BKIMIOYAET aKTUBHOIO WHIPEeAMEHTa, YYacTBYHOLLEro, Kak

OMUCaHo B HacTosLWen pabore, B reHepaymm B nnacTe rasa.

B Aapyrom npumepe ocyujecTteneHna crnocoba, Hanpumep, npu rmapopaspbise
nnacrta nocpeacTsom obpasoBaHWs B NnacTe rasa, CyMMapHOe MacCOBOE€ MPOLEHTHOe
cogepxanune komnosnyun (F3) (Hanpumep, BOAHON KOMMNO3NLUK), BKIOYAOLWEN KACTOTY
(AA), n komnosmumn (F4) (Hanpymep, BOAHOW KOMMO3MUWUK), BKNovawowen bukapboHar
aMMOHWSA, OKUCNUTENb, NPEANOYTUTENBHO HUTPUT, U LLENOYb, KOTOPble BBOAAT B NMacrT,
COCTaBnNsAeT No MeHbLien mepe 80% macc., NpeanodTUTENBbHO MO MeHbluen mepe 90%
mMacc., bonee npeanovYTUTENBHO MO MeHblen mepe 98% macc. or obulen macchl
Marepuanos, BBOAMMbIX B NnacT B onepauyusx cnocoba obpaboTkm nnacta nocpeacrsom
obpasoBaHus rasa u/vunu nogadn Tenna B nNnacTt, Kak pacCMOTPEHO B NEPBOM acnekte. Bo
n3bexaHne HesICHOCTEN CneayeT OTMETUTL, YTO BblilLEyKazaHHOE CYMMapHOEe MaccoBOE
NMPOLEHTHOE COAEpXXaHWe He BKIIYaeT Maccy Komnosvuyun (Hanpumep, WHEPTHOW
By epHOM XKNAKOCTN), KOTOpasi MOXKET ObITb BBEAEHA B NMacT (MU MOXET KOHTaKTUPOBaTb
¢ komnosuuymen (F3) w/vnn (F4)), HO KOTOpasi He BKIOYAET aKTUBHOTO MHIPEAUEHTA,

y4acTBYHOLLEro, Kak OnmcaHo B HacTosiLen paboTe, B reHepalun B nnacre rasa.

CymmapHoe maccoBoe NpoLEeHTHOE coaepkaHne brkapboHaTa aMMOHMSA U BOAbI B
komnosnyum (F1), BBOAMMOIN B NNacT, NPeanoYTUTENbHO COCTABMSAET NO MEHbLUEN Mepe
80% macc., npegnoytTuTensHee no MmeHblwen mepe 90% macc., bonee NpegnoYTUTENBHO

no MeHbLuen mepe 95% macc.
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CymMmapHoe MaccoBO€e NMPOLEHTHOE COAEPXKaHUe OKUCIUTENSA, NPeanoYTUTENbHO
HUTPUTA, N BOAbl B Komno3suymn (F2), BBOAMMON B NNacT, NPeANOMTUTENBHO COCTaBnNsAET
no MeHbLuen mepe 80% macc., npegnodtutenoHee No meHbwen mepe 90% macc., bonee

NpPeanoYTUTENBHO NO MeHbLUen mepe 95% macc.

CymmapHoe MaccoBOe MNpOLEHTHOE cogepxaHue kucnotel (AA) M BOAbl B
komnosnuyum (F3), BBOAMMON B NNacT, NPeanodTUTENbHO COCTABMAET NO MEHbLUEN Mepe
80% macc., npeanoytTuTensHee no meHblen mepe 90% macc., 6onee NpesnoYTUTENBHO

no MeHbLuen mepe 95% macc.

CymmapHoe MmaccoBoe MpouUeHTHoe coaepxaHne OukapboHara amMmoHus,
OKNUCNUTENS, NPEANOYTUTENBHO HUTPUTA, LLENOoYN N BOAbI B koMnosnyum (F4), BBogMMon
B MNacT, NPeAnOYTUTENBHO COCTaBNAET MO MeHbLUen mepe 80% macc., NpesnoYTUTENBHO

no MmeHbLen mepe 90% macc., fonee npeanodTUTENBHO N0 MeHbLUEN mepe 95% macc.

Jlrobas n3 komnosuyun (F1), (F2), (F3) n (F4) MoXeT BKNOYATL A,0MNONHUTENbHbIE
KOMMOHEHTbI, OObIYHO NpuUMeHAeMble npu obpaboTke NOA3EMHbIX MMacToB, HanpuMep:
Buouunabl, PasaXWKUTENN, NHIMBUTOPBLI KOPPO3UN, COPaACTBOPUTENN, CLUMBAIOLLNE areHThI,
MOHU3UTENN BOZOOTAAYN, MOHUBUTENU TPeHusa, AobaBkM ANA KOHTPOMNA COAepKaHus
WMOHOB >Kenesa, MOrnoTUTENU Kucnopoga, perynaropbl pH, nponaHTbl, MUKPOMNPONaHThI,
conn, WHrMbuTopbl o0BpasoBaHMsl OTNOXKEHUW, MNOBEPXHOCTHO-aKTMBHbIE BELLECTBA,
nornoTuTenn cynbuaos, YBEMUYUTENU BA3KOCTWU, CTabunusaropbl rMUH U NofoOHbIe

KOMMOHEHTbI.

B ntobyto ns komnosunyun (F1), (F2), (F3) n (F4) 4nsa noBbILLEHNS PacTBOPUMOCTHU
peareHTOB B BOAE W/WNW ANS NOBbILLEHNS TEPMOANHAMUYECKON CTabMNbHOCTU pacTBopa
MoryT ObiTb AaoGaBneHbl copactsopuTenu. CopacTBopuUTENSAMUM MNPELNOYTUTENBHO
SABMSAOTCA MNOMSAPHbIE PaCTBOPUTENWU, HanpuUMeEpP: ChupPTbl, FMUKONW, amMuibl, CIOXHble
3u1pbl, KETOHbI, Cynbdokcuabl 1 T.4. [pesnodTUTENbHO COPacTBOPUTENSMU ABMSIOTCS
METaHoN unu opmammg nnm nx cmecu. KoHKpeTHble npumepbl copacTBopuTenen MoryT

ObITb BbIOpPaHbl U3 MeTaHona wunn popmamuaa.

[ns pasmelleHus peareHTOB B CKB&XUHE W/wnn nogaym B Tpebyembin y4acTok
nnacta MoxeT ObiTb NpyMeHeH nobon nogxogawmn crnocob. CkBaknHa MOXET ObiTb
rOpU3OHTaNbHOM wunu BepTukanbHoW. OAHako B NpPeanoYTUTENbHLIX crnocobax
BblIOpaHHbIE peareHTbl HaxoAsATCs B M3ONMMPOBaHHOM ApPYr OT pyra COCTOSHUMM A0 Tex

nop, Noka OHW He JOCTUrHYT TpebyemMoro yyacTka nnacra.
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Ans pasmelyeHnss peareHTOB BHYTPWU CKB&XWHbI MOTYT ObiTb MPUMEHEHbI rnbkune
HacocHo-komnpeccopHbie TpyObl (HKT). B atom cnyyae koHey Tpybbl pasmeLyaoT B TOM
MecTe, B KoTopom TpebyeTca reHepauynsa raza. OAanH pacTeop NpokadnsBatoT yepes Tpyoy,
a Apyron pacTeop — BAOMb 3aLUTHOrO koxyxa. Hanpumep, komnosnyms (F3) MmoxeT ObITb
3akadaHa yepes rmbkyto Tpyby, n komnosunuyusa (F4) mor 6biTb 3akadaHa BAOMNb 3aLWMUTHOrO

KOXyXa.

Mmbkne HKT moryT ObiTb OCOBEHHO MOAXOAALUMU ANS PasMELLeHNs peareHToB
BHYTPU CKB2XMWHbI NPW NPOBEAEHWUM CMEAYIOLMX onepauun: rmapopaspbiBa, NPOYUCTKU
nepcopaymm, yCTpaHeHus NOBPEXA EHUNS cTeona CKB2XXMWHbI, CHWDKEHUS
TMAPOCTATUYECKOrO AaBMNEHUSI B CKBa&KMHE WNU ANsi BbICBOOOXKAEHMS MPUXBaYEHHbIX

rmbkux HKT w/vnun Tpybonposoaos.

[na nogaepXaHma peareHToB W/WUM KOMMNO3ULMIN OTAENBHO APYr OT Apyra 4O TeX
nop, moka OHW He AOCTUrHYT LEMNeBOro yyactka B nnacrte, MoryT ObiTb MPUMEHEHbI
OydepHble xuagkoctn. CormacHO 3TOM METOAUKE, ANSA pasfgeneHns ABYX KOMMO3ULUW,
coAepXalux peakyMOHHOCNOCOOHbIE KOMMOHEHTbI, MPUMEHSIOT TEeKy4dyl cpeay,
NPEANOYTUTENBHO WHEPTHYK Tekydyto cpedy. OO6blMHO AnNa  OCYLECTBNEHUA 3TOU
METOAMKN MOXET ObiTb Mcnomnb3oBaHo oT 5 go 10 Gappenen (4TO NPUBNU3UTENBLHO
coctaenser or 0,8 4o 1,6 M°) MHEPTHON Tekyyen cpeabl. [PUMEPbI MHEPTHBIX TEKYUMX
cpea, NOAXOAALMX ANA OCYLECTBIEHUS 3TOW METOAUKMK, BKNIOYaOT, 6e3 orpaHnyeHun,

BOAY N HEDPTb.

B ogHom n3 npumepos ocyujecTtenernnsa komnosuyum (F1), (F2) n (F3) BeoasaT B
nobom nopsigke, U Npu 3TOM BCE€ KOMMO3ULUUW PasfensitioT UHepTHou OydepHou
XKUAKOCTLIO. B kayecTBe ByhepHON XnaKocTn ansa pasgeneHus komnosuymni (F1) n (F2)

MOXET ObITb NpumeHeHa komnosnyus (F3).

B apyrom npumepe ocyujecternenms komnoauymm (F3) n (F4) moryT 6biTe BBEAEHDI
B KOMMO3ULMM Takum obpasom, 4YToBbl 3T ABE KOMNO3ULMK Obinn pasgeneHbl MHEPTHON

Oy epHOM KNAKOCTBIO.

BydepHble Xuakoctu MoryT ObiTb MPUMEHEHbI ANS PasMeLleHUss KOMMNO3ULUIA
BHYTPU CKB2XWHbl MPU MPOBEAEHWM CreyiouxX ornepayui:. noBTopHas paspaboTka
pesepByapa, orpaHuyeHne A00bluM MUHEpanbHOro Cbipbsl, YCTPaHEHWEe MOBPEXAEHUN,
oTBeAEeHMe NOTOKOB chrionga B AanbHen 30He, NPOBeeHMe MMapopaspbiBa, YMEHbLUEHNE

oCaKaeHUda necka unun nponadTta.
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Komnosuyum moryt ObiTb NpesocTaBneHbl B BUAE YacTU 3MYNbCUW, Hanpumep,
3MynbCUKM “BOAa B Macne” unu 4BONHOW 3MynNbCuKX, Hanpumep, “Boga B macne B soge”. B
ABOMHOM 3MYNbCUN BHYTPEHHSAA BOAHas hasza MoxeT ObiTb KOMMO3MUMEN, Hanpumep,

(F3), n BHewHASA BogHasA dhasa MOXET ObiTb ApYyron KoMnosmymen, Hanpumep, (F4).

B npegnoutuTenbHbIX NpMMepax OCYLLECTBIEHUS, PAaCCMOTPEHHbIX B HacTOSILLEN
paboTte, KONMYECTBO MOEN rasa, obpasyroLerocs Ha OAuH MOMb PeareHToB, MOXET ObITb

YBENUYEHO MO CPABHEHMIO C NPELLECTBYIOLLMM YPOBHEM TEXHUKM.

BolipaxkeHHas B rpammax (r) cymmapHasa wmacca 6OukapboHata amMOHus,
OKUCIUTENS, MNPEANOYTUTENBbHO HUTPUTA, W KUCNOTbl (KUCMOT) (BKNIOYarowen wnm
cocTtosawen us kucnotol (AA)), BBOAMMbBIX B NMNacT, B HacToswen pabore obosHadeHa
SUM-W. BeblpaxeHHblii B CM° CymmapHbiii obbem rasa (Hanpumep, CO, wu/mnm Np),
obpasymouleroca B peakumm OukapboHata amMMOHWS, OKUCIUTENS, NPeanoYTUTENBHO
HUTPUTA, W  KMCNOTbl  (KUCMOT), B HacTosawen pabore obo3HayeH SUM-V.
MpeanoyTuTenbHO, npu  ocywlecTBrneHnn crnocoba  IOdpekTnBHOCTL  Peakymmn
ONpeaensioT Kak OTHOWeHue obbema obpasylnxca rasop K Macce peareHToB (T.e.
oTHoweHne BenuuuHel SUM-V k BenuumHe SUM-W). OSddektmBHocTe Peakyuu
NPEANOYTUTENbHO COCTaBMSAET NO MeHbLuen mepe 100 cm®/r, Hanpumep, 150 cm®/r, 200
cm®/r, mpeanoyTUTENbHEE NO MeHblued mepe 240 cm®/r, 6onee npeanoyYTUTENbHO Mo
MeHbLUen Mepe 260 cM’/r 1, B YacTHOCTW, No MeHbluen mepe 270 cm®/r. OHa MoxeT

cocTaBnsTb MeHee 300 cm>/r.

OdbdekTmBHOCTE Peakynn, kak 6bin0 ONMCaHO, MOXET ObiTb NOAXOAALUM
obpazom BbIMMCNEHA, UCXOAS M3 MAacC KOHKPETHbIX BblIOpPaHHbIX peareHToB U obbema
rasa, obpasyloLlerocs B peakuyuMum 3TUX peareHToB, MPOBOAMMOW B KOHTPONMUPYEMbIX
YCNOBUSIX Ha MOBEPXHOCTW, C MEPECYETOM Ha KONMUYEeCTBa peareHToB, KOTOopble
HeobXxogqUMO BBECTM B MNacT, MOCKOMNbKY MPOBELEHWE W3MEPEHWMA B Nnacte He
NPeACTaBNAETCA MPakTUYECKN peannsyembiM. Ecnu He ykasaHO WHOe, ykasbiBaeMmble
BENMUYUHbI MOAXOASALMM OOpasoM OonpefensitoT Npu CTaHZapTHOM Temnepatype u

cTtaHaaptHom gasnedun (CTH).

[ns ymeHbLleHUs KONMWM4eCcTB ogHOM mnu Gonee KOMMO3UUUKW, KOTOPbLIE MOTYT
npocaumBaTbCs B NNacT, U NS ycuneHus adpdekTta ruapopaspbiBa XKenatenbHo, YTobbl
ras obpasosbiBancs BCKOPE MOCre NPUBELEHUS KOMMOHEHTOB B KOHTaKT APYr C APYrOM.
ObpasoBaHne rasa MOXET NO CyllecTBy 3aBepwarbca B TeyeHne 10 MuHYT nocne

NPUBELEHNS BCEX KOMMOHEHTOB B KOHTaKT Apyr C Apyrom. [lpegnoytuTenbHo
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obpasoBaHMe rasa no CyL|ecTBY 3aBepLUaeTCs B TeYeHWe 5 MUHYT nocne npuBeseHust

KOMMOHEHTOB B KOHTaKT ApPYr C APYroMm.

KonuyectBa kOMMO3ULUUA, KOTOPbl€ BBOAST B MNAcT MPU BbIMNOMHEHUM 4acTu
cnocoba, MoryT ObiTb NoAXOAALLMM 0Opas3omM BbiOpaHbl B 3aBUCUMOCTM OT XapaKkTEepUCTUK
nnacrta, Hanpumep, OrpaHUYMBAaIOLLErO FOPHOrO AaBMEHUS U AaBreHusi, HeobXoaMMOoro
ans poctmkeHns Tpedyemoro addekta oT cnocoba obpaboTku nnacta. Takum obpaszom,
COrnacHo M3obpeTeHnto, MoXeT OblTb UCMNONb30BaHO NOOOE KONMUYECTBO KOMMO3ULUNA.
OpaHako NpeanoyTUTENBHO NO MEHbLUEN Mepe MOXET ObITb ncnonb3osaH 1 6appensb (0,16
M%), Hanpumep, ot 10 go 500 6appeneii (ot 1,6 o 79,5 m*) unu ot 100 go 350 Gappeneil
(ot 15,9 o 55,6 m°), npegnoutuTensHo ot 150 o 250 6appenei (ot 23,8 4o 39,7 m°).

CKOpoCTb, C KOTOPOW BBOAAT OAHY wnu Bonee Tekyumx cpen, MOXeT ObITb
noaxoaawnm obpasom OTperynupoBaHa B COOTBETCTBMM CO cnocobom obpaboTkm nnacra
N cnocoboM Mojaynm KOMMOHEHTOB. Hampumep, KOMMOHEHTbI MOryT ObiTb BBEAEHbI CO

CKOPOCTbIO, 4OCTaTOMHOW ANS CO34aHUS AaBrneHus, NOAXOASALLEro ANa paspbiBa nnacra.

B HekoTopbix cnocobax obpaboTkm noa3emMHoro nnacta  MoxXer  ObiTb
NPeanoYTUTENBbHOM FreHepaymsa B nnacte Mmnyrnbcos 6onee BbICOKOro N 6ornee HU3KOro
AasneHus. Takon apdekT MOXKET ObITb JOCTUMHYT 3a CYET MHOIMOKPaTHOrO NPOBEAEHUS B
nnacte peakuyum rasoobpasylowier komnosvuun. [ns  perynmpoBaHusi  pexuma
NPVBEAEHNS KOMMO3ULMA B KOHTAKT C MMacToMm C LEnbl CO34aHUS CEpUMM UMMYNbCOB
AaBrneHns MoryT ObiTb NMPUMEHEHbI KaK MEXaHU4YeCcKune, Tak U XUMUYecKne cnocobbl Unm
KOMOMHaLUMM MEXaHMYECKMX WU XMMMYECKMX cnocobos. MmnynbCbl AaBneHUs MOryT

reHepupoBaTbCs Npu obpaboTke Nog3eMHOro nnacrta cnocobom, BKITOUAOLLMM:

(i) BBEAEHME B NNacT NepBoOn razoobpasytoLiern KOMNo3nLun, KoTopasi reHepupyeT

B NnacTe ras;

(i) CHWXEHME CKOpPOCTU TreHepauuMM rasa B nnacte Takum obpasom, 4TOo
AOCTUraemMoe Ha 3TOM 3Tane AasreHne OKasblBaeTCA HWXKE, YeM Ha aTane (i) 1 MOXET

ObITb paBHO O;

(ii) BBEAEHME B nnacT BTOPOM rasoobpasylolen KOMMNO3MUUN, MPUYEM
KOMMNO3NUNA MOXET ObITb MAEHTUYHA NepBOM rasoobpasylowen KOMno3vumm Wnu
OTNMYaTbCs OT MEPBOM rasoobpasyloen KOMNO3ULMM, YTO MPUBOAUT K HarHETaHMIo

JaBMeHns, NpeBbILaroLLEro gaesrneHne Ha atane (ii); n HeobszarenbHO

(iv) CHMXEHNE CKOPOCTW BBEAEHMS BTOPOM razoobpasyowen Komnosnyum B nNnacrt.
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Mpn Heobxogmmoctn atanbl (i) n (iii) moryT ObiITb nogxoaswmm obpasom

NOBTOPEHbl ANA Co3gaHnA ONONHUTENbHbIX UMNYINbCOB A aBneHnA.

Stanbl (i)-(iv) moryT ObITb NpoBeAEHbl HEMNPEepbIBHO, AWCKPETHO WNW B BUAE

KOMOMHaLMN HENPEPbIBHBIX U AUCKPETHbLIX Onepauui.

Ha atane (ii) CHWKeHME CKOPOCTM reHepauum rasa B nnacte MOXeT ObITb
NPOU3BEAEHO MEXaHM4Yeckum obpasoMm, Hanpumep, 3a CYET YMEHbLUEHMS Wnn
npekpawjeHnss nogadm ogHoro unu Gonee rasoobpasylolmx peareHToB, BBOAUMbIX B

nnacT.

Otan (i) moxeT ObITb nNpoBefeH C MNPUMEHEHUEM XUMUYECKUX CPEeacCTB.
Hanpumep, B 0O4HOM M3 NpUMeEpOB ocywlecTerneHns aTtan (i) moxeT ObiTb nNpoBeneH
3aKkayMBaHUEM WHEPTHOW TeKyden cpegbl, Hanpumep, OydepHon XMAKOCTU Mexay
onepayvMsamMn 3akaymBaHua rasoobpasylowmx komnosmyumn. B gpyrom  npumepe
ocyuwiecteneHns atan (i) MoxeT ObiTb NPOBEL,EH 3aKa4MBAHNEM MHEPTHOWN TEKYYEN Cpeabl
OLHOBPEMEHHO C NEPBON razoobpasylolen KOMMO3LMEN ANSl CHUXKEHUS KOHLEHTpaLmu
rasoobpasyoLlen KoMmnosnymm n ckopocTn obpasosaHus rasa. 3arem atan (i) moxer

BKIOYaTb NpekpaLleHne 3akadmBaHUs MHEPTHOM TeKy4eln cpeabl.

B HekoTOpbIX npumepax OCyL|ecTBNeHus rasoobpasylome peareHThbl,
BKMOYaEMbIE€ B COCTaB rasoobpasytoern KoMnosnyumn, npumeHsemon Ha atane (i), moryT
Haxo4UTbCA He B CTEXMOMETPUYECKOM COOTHOLIEHUW. B aTom criyyae npu nposegeHun
atana (i) oanH n3 peareHTOB (B paccmarpvpaeMom cnyyae peareHT (P)) moxer
3aKOHYUTbLCS, B pPe3ynbTare 4ero reHepayusa rasa npekpawjaercs, n octaeTcs M3bbITOkK
OCTanbHbIX peareHToB (B paccmarpuaemom cnydae peareHToB (Q)). 3arem atan (iii)
MOMET BKNIOYaTb BBEAEHNE KOMNO3NLUN, BKNoYaloLen ns3bbitok peareHta (P). Stansbl (i)-
(iii) moryT ObITb NMpPOBEAEHbI MHOrOKPAaTHO C MOMEPEeMEHHbIM BBEAEHMEM KOMMO3ULUA.
Hanpumep, Ha atane (i) cnoco® MOXET BKMOYaTb NPUBEAEHME nnacTa B KOHTakT ¢ 20
Bappenamm (3,2 M°) pacTBopa aMMOHMEBOrO COEAUHEHNA U KucnoTbl n 10 Gappensmu
(1,6 M°) pacTBopa HUTpWTa Hatpusa. 3Tan (i) nposoasaT, pacxogysa 10 Gappenen HUTpUTa
Hatpua. JTan (iii) moxeT Bknovatek BeegeHne 10 6Gappenen unu Gonee HUTpUTA HaTpuUs
ANA co3jaHusa BTOPOro umnynbca gasneHns. Ecnm cnoco® BbIMONHAKT MHOMOKPaTHO, TO

Ha aTane (iii) BO3MOXXHO NpUMeHeHne B0oNbLUIOro N3bbITka HATPUTA HaTPUS.

BTopon acnekt mnsobpereHnss OTHOCUTCA K cmecu ansa obpaboTkm nog3eMHOro

nnacTta, KoTopad BKIMO4YaeT:

(a) BukapboHaT aMMOHUS;
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(b) okncnutene, BbiIBpaHHbIA N3 NEpPXopara UNn HUTpUTa UNn nx kKoMONHaymmn; n
(c) kucnoty (AA).

Cmecb npegnoyTuTEnbHO oObOpasyeTcs nog  3emMnei, Hanpumep, BHYTPU

noA3eMHOro nnacra.

Cmecb MOXET BKNtouyaTb OAHY Mnu Gonee KUCMOT, Hanpumep, BKMYaTb KUCMOTY
(AA).

BukapboHar, okucnuTenb, MNPEeANnOYTUTENBHO HUTPUT, KWUCMOTQ, BKOYaoLas
kucnoty (AA), MOryT npeacraeBnsitb COOOW BELLECTBA, PACCMOTPEHHbLIE B MEPBOM

acnekre.

Tpetnin acnekT M30OPETEHUS OTHOCUTCH K PasMELLEHUIO peareHToB (CpencTs)
BONM3M noasemHoro nnacta wunm BOMM3WM HarHeTarenbHOW CKBa&KWHbI MOA3EMHOrO

nnacTa, BknovaroLwlee pasmerleHne (A) unu (B), ykasaHHbIX HUXKe:

(A) komnosuymmn, Bkntovawowen GukapboHaT ammMOoHMst (Hanpumep, KOMMo3uyum
(F1) cormacHO nepBOMY acrekTy), r4e KOMMNO3MUWA MPeanovTUTENbHO COAEPXKUTCA

BHYTPU eMKOCTU (Hanpumep, eMkocTu (A));

KOMMO3ULUN, BKITHOYAIOLEN OKUCHUTENb, MPEANOYTUTENBHO HUTPUT (Hanpumep,
komnosmyun (F2) cormacHo nepBOMY acnekTy), KoTopad npeanoyTUTENbHO COAEepPXKUTCA
BHYTPU €eMKOCTU (Hanpumep, emkoctn (B)); n HeobssatenbHO (HO NpeanoyvYTUTENbHO)
komnosnyun, Bknodaowen kucnoty (AA) (Hanpumep, komnosuuyum (F3) cornacHo
NepBOMYy acnekTy), r4e KOMMNo3vums NpPeanovTUTENbHO COAEPXKUTCA BHYTPU EMKOCTU

(hanpumep, emkocTu (C));

(B) komnosvuymn, Bknovawowen OukapboHaT aMMOHMST U OKUCNUTEND,
NPeAnoOYTUTENBHO HUTPUT (Hanpumep, komnosmuyumn (F4) cornacHO nepBoOMY acnekTy),
KoTopasa NpeanoyYTUTENBHO COAEPMKUTCA BHYTPU eMKOCTU (Hanpumep, emkoctu (D)); wm
Heoba3aTenbHO, HO MPEeAnoOYTUTENLHO KOMMNO3UUuK, BrAYarowen kucenoty (AA)
(Hanpumep, komnosuuymmn (F3) cornacHo nNepBOMY acnekTy), rae KoMnosmyusa

NPEANOYTUTENBHO COAEPXKNTCS BHYTPU €MKOCTU (Hanpumep, emkocTu (C)).

PasmelleHne peareHTOB nogxogawmm obpasom BKIMOYAET MNPUMEHEHME CETU
TpybonpoBoaOB ANS AOCTaBKM KOMMO3ULUA B NOA3eMHbIM nnact. B ogHom 13 npumepos
OCYLLECTBMNEHNA €EMKOCTb (A) MOXET HaxOoAMTbCs B COE€AMHEHMM C TpybonpoBOLOM

(koTopbIn MOXeT BKkMoYaTrh rmbkme HKT), yCTaHOBMEHHbIM C BO3MOXHOCTLIO nogadn B
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nnact komnosumymm (F1). Emkoctb (B) MOXeET HaxogutbCA B COEAMHEHUN C
Tpybonposogom (KOTOpbIM  MOXET Bkntodatb rmbkme HKT), ycTaHOBNEHHbIM C
BO3MOXHOCTbIO nogadn B nnact komnosunyun (F2). Emkocte (C) MOXET HaxoauTbCAa B
coeanHeHun ¢ TpybonpoBoaom (KOTOPbIN MOXKET BktouaTb rmbkue HKT), ycTaHOBNEHHbIM
C BO3MOXHOCTbLIO Nogayn B nnact komnosmyun (F3). B agpyrom npmvmepe oCyLeCcTBreHns
emMkocTb (D) MOXET HaxoauUTbCs B COEAUHEHUM C TPybonpoBOAOM (KOTOPbIA MOXET
BkMoYaTb rmékue HKT), ycTaHOBMEHHbIM C BO3MOXHOCTBIO NMogayn B NiacT KOMNo3nLum
(F4), n npn Ton xe obpaborke emkocTb (C) MOXET HaxOAWTbCS B COEAMHEHUU C
TpybonpoBogom (KOTOPbIM  MOXET Bkntodatb rmbkme HKT), ycTaHOBNEHHbIM C

BO3MOXHOCTbBIO nogadn B nnact komnosmyum (F3).

YeTBepTbI acnekT OTHOCUMTCS K MPUMEHEHUIO ANS reHepauun rasa B Nnog3eMHOM

nnacre CrneayroLmx BeLecTs:
(a) BukapboHaTa aMMOHUS;
(b) okncnuTena, NPeanoYTUTENBHO HUTPUTA; U
(c) kncnotbl (AA).

Konuyectso monen rasa, obpasyoerocs Ha oguH MOMnb PeareHToB, MOXET ObITb

YBENUYEHO MO CPABHEHMIO C NPESLLECTBYIOLMM YPOBHEM TEXHUKN.

MpUMEHeHNe MOXEeT npeacTaensATb CoOOW MPUMEHEHME, PaCCMOTPEHHOE B

nepBOM acnekTe.

Jliobon npusHak noboro acnekta un3obpeteHus wnu  nwboro  npumepa
OCYLLIECTBMNEHNA M300PETEHNS, OMUCaAHHOrO B HacTosAwen paboTe, MOXeT ObiTb
CKOMOUHMPOBaAH, C YYE€TOM HeobXOAUMbIX MOMPaBOK, C MOObIM MpU3HaKoM nboro
acnekta nbOro Jpyroro npuvMepa OCYLLECTBMNEHUS WU30DpETEHMs, OMUCaHHOTO B

HacTosiLen pabore.

KPATKOE OMUCAHUE TPAPUYECKUX MATEPWAJIOB

Huxe KOHKpeTHble HeorpaHuyMBartoLMe MpPUMEPbLl OCYLLECTBNEHUS HaCTOSILLEero
N306peTeHns onucaHbl CO CCbiNKaMn Ha ConpoBOaUTENbHbIE rpaduyeckme marepuansl, B

KOTOPbIX:

Ha ®wur. 1 npeacraesneHa auarpamma, Ha KOTOPOW MokasaH obbem rasa,

obpasosasLuerocs B npumepax 4-10;
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Ha ®wur. 2 npeacraeneHa aguarpamma, Ha KOTOPOW nokasaH obbem rasa,

obpasosasLuerocs B npumepax 11-15;

Ha ®wur. 3 npegcraeneHa pauarpamma, Ha KOTOPOW MokasaH obbem rasa,

obpasoBasLuerocs B npumepax 16-21;

Ha ®ur. 4 npegcraeBneHa auarpamma, Ha KOTOPOW MokasaH obbem rasa,

obpasoBaBLUerocs B npumepax 22-26;

Ha ®wur. 5 npegcraesneHa auarpamma, Ha KOTOPOW NokasaH obbem rasa,

obpasosaBLuerocs B npumepax 27-30;

Ha ®wur. 6 npeacraeneHa auarpamma, Ha KOTOPOM NokasaH obbem rasa,

obpasosasLuerocs B npumepe 31; u

Ha ®wur. 7 npegcraeneHa aguarpaMma, Ha KOTOPOM nokasaH obbem rasa,

obpasosaBLuerocs B npumepe 32.

OMNUCAHWE MPUMEPOB OCYLIECTBNEHWUA W3OBPETEHWA

Moa3emHbi nnact MOXeT ObiTb 06paboTaH peareHTamun, KOTOpble NOAXOAAT ANS
npoBegeHnss peakunn obpasoBaHMs rasa W/unu nogadyn Tenna B nnacT. JTO MOXET
CTMMYNUMPOBaTb NNacT NOCPEACTBOM YNYULLEHUS CETU TPEeLuH B nnacte, Hanpumep, 3a
cyer obpasoBaHMS HOBbIX TPELYMH, YBENMUYEHUS CYLLECTBYIOLUUX TPELYUH, PacKpbITUS
NPUPOAHbIX TPELWMH nnn obpasoBaHMs MUKPOTPELLMH. B Hmxkecneayowmx npumepax

ONUCaHbl peareHTbl, KOTOpble MOryT ObiTb NPUMEHEHbI ANA 00paboTku.

Mpumep 1

ObLwag npoueaypa nposeseHNa peakLumn

10 mmonb GukapboHaTta aMMOHUA N COEAUHEHWNS, COAEPXKAaLWero HUTPUT Unn
nepxnopar, noMewjanM B KPYrMOAOHHYKO konby M pacTBOPSANM B MMHMMANbHOM
KonuyecTse BOAbl. YCTaHaBnuBanM NoOAXOAALLEe YCTPOACTBO ANS  U3MEPEHUS
KONM4ecTBa BbICBODOXKAEMOro rasa, W pacTBop Harpesanu npu nepemMelunBaHum 40
75°C. lNMocne Toro, kak Temneparypa pactesopa gocturana 75°C, B peakynoHHbIN cocyf
BBOAMMN BbIOpaHHOE KOMMYECTBO KMCMOTbI, Takxke Harpeton o 75°C. BblgenusLueecs

KOMUYECTBO rasa perncTpmpoBarni.
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MNpumepbl 2 1 3

CpaBHeHue BukapboHara amMOoHUS U APYIMX aMMOHUEBBLIX COEANHEHUN

[Ansa cpaBHeHUSA npumeHeHns BukapboHaTta aMMOHUS C NpUMeHeHnem kapboHara

ammoHus, B Npumepe 2 GukapboHar aMMOHMSA BBOAWMMW B PeaKLMIO C HATPUTOM HaTpUs U

5  cynbamMMHOBOW KWUCMOTOM W onpegenany obbem rasa. Takum obpasom, Ans
onpeaeneHns OdekTBHOCTM Peakuum Bblumcnanm obbem rasa (cm°) Ha 1 r peareHTa.
Ona cpasHeHua B Mpumepax 3a 1 3b NpoBOAUNN TaKyo e peakuuno N onpejerneHune,
3ameHsiss OmkapboHar aMMOHUS KapOoHaTOM aMMOHUST UMK XITOPUAOM aMmMoHus. Huke

npeacTaBneHbl ypaBHeHUs peakuyuin 6e3 koahprUneHToB:
10 NH4HCO; + NaNO; + H;NSO;  —  conb metanna + Ny + CO, + H,O
(NH4)2,CO3 + NaNO; + H3NSO; — conb metanna + N, + CO, + H,O
NH4CIl + NaNO, + H3sNSO4 — conb metanna + N, + H,O

Pe3ynbTarbl NpeacTasneHbl B Tabnuue Hke.

Tvn Mmonb Mmonb Mwvons | OBbem Macca |3 deKkTUBHOCTb
No. npumepa | aMMOHUEBOTO | aMMOHUWEBOTO | HUTPUTA cno asa/on® | PEATEHTOB Peakuum (cm
COEAUHEHNA | coeguHeHunsa | HaTpua Kacnorel| T M (N rasaHa1r)
2 BukapGonar 10 30 20 1360 4,80 283
aMMOHUSA
3a Kap6oHat
(CpaBHUTENbLHbLIA)|  aMMOHUSA 10 30 20 1230 4.97 241
3b
| Xnopua 10 30 20 900 4,55 198
(CpaBHUTENbHbLIA)| aMMOHUA
15 MpeacTaBneHHble B Tabnuue AaHHbIE MOKAa3bIBAOT, YTO AMS MOBbILEHMUS

onncaHHoM OMPEKTUBHOCTN Peakunnm npeanovTUTENbHbIM SBMASETCA  NPUMEHEHNE
bukapboHata ammoHus (B [Npumepe 2) NO CpaBHEHMIO C NpUMEHEHMEM KapboHaTta

(Mpumep 3a) n xnopmnga ammoHna (Mpumep 3b) B MAEHTUYHbBIX YCNOBUAX.

B TlNpumepax 4-10, cnegys ofwen npoueaype [lMNpumepa 1, npumeHanu psig

20 pasnn4yHbIX KUCIOT.

Mpumep 4

B kpyrnogoHHyto konby nomewann 12,5 mn BOAHOrO pacTsBopa, CopepKallero
BukapboHatr ammoHua (10 Mmonb) M HUTPUT Hatpua (25 mmonb). YcTaHasnueanu

noaxogsiliee YCTPOMCTBO [ANS WU3MEPEHUS KONMMYecTBa BbICBOOOXAaeMoro rasa, U
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pacTBop Harpesanu npu nepemewmsaHun ao 75°C. lMocne Toro, kak temneparypa
pactBopa gocturana 75°C, B peakywmoHHbIn cocys Beogunu 1,67 mn 12M BogHOro
pacTBopa ConsaHou kMcnotbl (20 mmone), HarpeTon Ao 75°C. BblaenusLLeecs KONMYeCcTBo

rasa permcTpupoBarni.

Mpumep 5

Mpumep 4 nosBTOPSINKU, UCMOML3YA B KadectBe KMcnotel 2,4 mn 8,33M BOAgHOro

pacTteopa bucynbgara ammoHuns (20 mmonb).

Mpumep 6

Mpumep 5 NOBTOPSNK, UCMONL3YSA B Ka4eCcTBE KUCNOTbl 30 MMOMNb HUTPUTa Hatpusa

n 9,5 mn 2,11M BogHOro pacteopa Cynb(amnmHoBOM KCTOTbI (20 MMOnb).

Mpumep 7

Mpumep 5 NOBTOPANMN, UCNONb3YS B Ka4ecTBe KUCMOoThbl 8,0 Mn BOAHOro pacTeopa,
cogepxawero 1,457 r (15 mmonb) cynbdammHoBon kucnotel n 0,576 r (5 mMmonb)
Bucynbdara ammoHnsa. MonapHoe OTHOLUEHWE KOnMu4ecTBa CynbgaMmHOBOWN KUCHOThbI K

konu4yectsy Bucynbara ammoHusa coctaensano 75 : 25.

Mpumep 8

Mpumep 5 nosTopsnu, mncnone3ya 6,0 mMn BOAHOrO pacTeopa, coaepXalwjero B
kasectBe kucnorbl 0,971 r cynbammHoBon kucnotbl (10 mmonb) 1 1,511 r Gucynbdara
ammoHna (10 mmonb). MonspHoe OTHOLLIEeHME KonnyecTBa CynbdamMMHOBOW KUCNOTbI K

konuyecTy bucynbdara ammoHusa coctaensano 50 : 50.

Mpumep 9

Mpumep 5 nosTOpPSNKU, UCNONb3ysa 3,9 M BOAHOMO pacTBopa, COoAepXKallero B
kauectBe kncnotbl 0,486 r cynbpammHoBor kncnotbl (5 mmone) 1 1,723 r Gucynodara
aMmmoHna (15 mmonk). MonspHoe OTHOLIEHME KOonn4yecTBa CynbdamMMHOBOW KUCMOThI K

konu4yecTsy Bucynbara ammoHus coctasnano 25 : 75.

Mpumep 10

Mpumep 5 NOBTOPSNKU, UCNOMb3ysa 2,8 M BOAHOIO pacTeBopa, CoAepKallero B
kauecTtBe knucnotbl 0,1942 r cynbammHoBon KMcnotel (2 mmonb) n 2,072 r Gucyneara
ammoHua (18 mmonb). MonspHoe OTHOLEHME KonnyecTBa CynbdamMMHOBOW KUCNOThI K

konu4yectsy bucynoara ammoHusa coctaensano 10 : 90.
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BenuunHel Bbigenmewnxcs o6beMOB rasa npegcrasneHol Ha dur. 1.

MNpumepsbl 11-15

Nccnepgosanu peakyuo mexay GukapboHaTom ammoHus, HUTputom Hatpus n HCL.

M3yyanu BnusHue pasnuyHbix MOnsApHbIX konuuecTB HCI, npumeHsa obLyyo npoueaypy,

onucaHHyto B MNMpumepe 1.

[laHHble No NPUMEHSIEMbIM peareHTam NpeAcTaBneHbl B Tabnvue Huxe.

No. npumepa BMKap6?\;'S;na:’|MOHm’ HMTp“:II-\rn ;_?me’ HCI, mmonb
11 10 15 5
12 10 15 10
13 10 15 20
14 10 15 30
15 10 15 40

PesynbTtarel npeactasneHbl Ha Pur. 2, N OHWM NOKa3bIBaKOT, YTO, €CMN KONNYeCTBa
HCI npesbiwaioT 20 MMOrb, TO 3HAYUTENBHbIX Pa3NUYMn B BblAENMBLLUMXCA obbemax rasa
He Habntogaetca. lNMpegnoututenbHoe konunyectso HCI, noaxogsuwlee anst 4OCTUNKEHUS
MakcumansHon OddpekTnHocTM Peakyuun, 6bino NpuMHATO pasBHbiM 20 MMOMb, 4TO
COOTBETCTBYET OTHOLLEHMIO Konunyectea BukapboHaTra aMMOHMS K KONMUYECTBY KWUCMOTHI,

cocTasnstowemy 1 : 2.

B lNpumepax 16-21 uccnegosann BnUsiHUE PasfMYHbIX MOMSAPHbBIX KOMUYECTB

HUTPUTa HaTpus.

Mpumepsbl 16-21

Peakuno nccnegosanu, npumMmeHas obLyto npoueaypy, onmcaHHyto B [Npumepe 1,
KOTOPYIO MNOBTOPSNN, Kak onucaHo B [lpumepax 11-15, 3a WCKMOYEHMEM TOro, 4TO
BapbMpoOBann KOMUYECTBO HUTpUTa Hatpus. [aHHble NO NPUMEHSEMbIM peareHTam

npeacrasneHbl B Tabnuue HuxXe.
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No. npumepa EMKap6?\;'S;na:"MOH A, HMTp“:'“Tn;_?me’ HCI, mmonb
16 10 10 20
17 10 12,5 20
18 10 15 20
19 10 20 20
20 10 25 20
21 10 30 20

PesynbTtarel npeactasneHbl Ha dur. 3, N OHM NOKasblBaKOT, YTO, €CNN KONNYECTBa
NaNO, npesbiwaioT 25 MMOMb, TO 3HAYUTENMbHOrO YCUNEHWS BblAENeHus rasa He
Habnogaetca. Takum obpasom, € TOUKM 3peHua ShdeKkTnBHoCTU Peakymm B kayecTse
NPeanoOYTUTENBHOIO Konmnyectsa Hutputa Obino BbiOpaHO 25 mmonb. OTHOLWEHME
KONMMyecTBa HUTPUTA K KOMUYECTBY aMMOHMA cocTaBuno 2,5 : 1; U OTHOLWEHUe

KONMMYecTBa HUTPUTa K KONUYECTBY KUCNOTLI cocTasuno 1,25 @ 1.

B Mpumepax 22-26 uccneaosann BNUsiHNE BapbUPOBaHUS MOMAPHOro KoNmnyecTea

CynbdaMmMHOBOW KCMOTbI.

[Npumepbl 22-26

WccnepoBanu peakuuio mexay OvkapOoHaToM aMMOHUSl, HUTPUTOM Hatpus u
CyNbamMVHOBOW KUCMNOTOW. M3yyanu BrnvsiHUE pasnuyHbiX KONMUYECTB CynbdamuHOBON

KMCNOTbI, NPUMEHAS obLLyo npoueaypy, onvcaHHyio B Mpumepe 1.

[laHHble NO NPUMEHSIEMbIM peareHTam nNpeacTaBneHbl B Tabnvue Huxe.

BukapboHar ammoHus, CynbdammHosas
No. npumepa HuTpuT Harpma, mmornb
MMOIb Kncnota, MMorb
22 10 10 5
23 10 10 7,5
24 10 10 10
25 10 10 20
26 10 10 25

PesynbTtarel npeactasneHbl Ha dur. 4, N OHWM NOKa3bIBaKOT, YTO, €CMN KONNYeCTBa
CynbamMuUHOBOM KUCMOTblI npeBbiwarT 20 MMONb, TO 3HAYUTEMBLHOTO YCUNEHUS

BblAEMNEHNSA rasa He HabnwaaeTcs; Takum o0pasom, NPeanoyvTUTENbHOE OTHOLLUEHUE
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konnyecTsa bukapboHaTa aMMOHUS K KONUYECTBY CyNbaMMHOBOM KMCMNOTbl COCTaBNAET
1:2.

MNpumepsbl 27-30

Bnusinme BapbupOBaHUSA MOMSIPHOrO KOMUYECTBA HUTPUTA HaTtpus B peakuum c
OukapboHaTOM aMMOHUS U CyNbamMUHOBOM KUCNOTOW MccneaoBann, NpuMeHsas obLyyto

npoueaypy, onucaHHyto B [Mpumepe 1, u peareHTbl, NpeaCcTaBneHHble B HUXKECTEAYIOLLEN

Tabnuue.
o000t | i e | o |
27 10 20 0
28 10 20 30
29 10 20 20
30 10 20 0

PesynbTarel npeactasneHbl Ha Pur. 5, 1 OHM NOKasbIBaKOT, YTO, €CNN KONNYeCcTBa
NaNO, npesbiwaot 30 mMmonb, TO HabnwaaeTcs NUWb OrpaHUYEHHOE YBENUYeHue
BblAENneHns rasza. Takum obpasom, C TOUKM 3peHua SddekTmBHoCcTN Peakyum B kayecTse
NPEeAnOYTUTENBLHOrO Konuyectsa Hutputa Obino BbiIbpaHo 30 MMonb, TO €CTb
NPEAnOYTUTENbHOE OTHOLLEHME KOMWYecTBa HUTpUTa K KorumdectBy OukapboHara
aMMOHMA cocTaBuno 3 : 1, U OTHOLUEHUE KOMUYECTBA HUTPUTA K KONMUYECTBY KUCMOTbI

coctasmno 1,5: 1.

B TlMpumepe 31 onpeaensany MUHUMaNbHOE KONMMYECTBO COMSAHOW KUCMOThI,

HeobxoaMmoe ANsi NOMHOro NPOTEKaHMA peakumm ¢ yd4actmem brnkapboHaTra aMmMOHMS.

Mpumep 31

[ns uccnenoBaHMs HUKECNeayloLwen peakumm npuMeHsnu obLyyio npoueaypy

Mpumepa 1.
NH4HCO3 + NaN02 + HClI — N2 + C02 + NaCl + 3H20

Peakuyno nposogunu ¢ 10 mmone NH,HCO; n 25 mmonb NaNO, u pasnuyHbimn
KOHUeHTpaumamn kmucnotbl. Onpegensanym o6bem rasa B 3aBUCMMOCTU OT BPEMEHU;

pe3ynbTarbl NpecTaBneHbl B Tabnmue HUXe.
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KonuyecTtso HCI

Bpems,
MUHYTbI 0 1 2,5 5 10 15 16 17,5 20
MMOfb | MMOfb | MMOIb | MMOSb | MMOSb | MMOSb | MMOMb | MMOSb | MMOSb
0 0 0 0 0 0 0 0 0 0
0,5 25 52 78 195 265 360 345 410 460
1 49 90 108 210 280 440 420 465 515
2,5 138 170 190 260 305 510 515 545 565
5 212 230 241 302 365 530 540 560 565
10 231 233 248 305 428 540 540 560 565
15 232 233 248 310 452 540 540 560 565
20 232 233 248 310 467 540 540 560 565
30 232 233 248 310 480 540 540 560 565

PesynbTarbl Takxe npeacrasneHbl Ha dur. 6.

Pe3ynbTarbl MOKasbiBalOT, YTO B 3TON peakyMn HaumeHbluasi KOHLeHTpauus

KMCMOTbI, NPY KOTOPOW peakuyus 3aBepLuaeTcs, CocTaBnseT NpubnmusutensHo 16 Mmmorne, u

B 9TOM Cly4ae peakuus 3aBepLuaeTcs B Te4eHne NpubnmsnTenbHo 5 MUHYT.

B Tlpumepe 32 onpeagensnn MWHMMAanNbHOE KOMMYECTBO CynbdamMnHOBOW

KMCNOTbI, HEOOX0AMMOE AN 3aBEPLUEHUS peakLmmn C y4acTvem kapboHara aMmMOHUS.

Mpumep 32

[ns uccneaoBaHMsa HUKECNeAyoLWen peakunn npuMeHsnn obLyyio npoueaypy

Mpumepa 1.

NH4HCO; + H3NSO; + NaNO, — Na,SO, + N, + CO, + 4H,0

Peakuno nposogunu ¢ 10 mmonb NH,;HCO; n 30 mmonb NaNO, u pasnuyHbimm

KOHLEeHTpaumamm kucnotol. Onpeaensann obbem rasa B 3aBUCUMOCTU OT BPEMEHU;

pe3ynbTarbl NpescTaBneHbl B Tabnvue HUXe.
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Bpemsi/ KonunyecTso cynb®OammnHoBon KUCNOTbI
MUHYTbI 5 mmonb 10 Mmonb 15 Mmonb 20 mmonb
0 0 0 0 0
0,5 300 540 1020 1360
1 344 550 1020 1360
2,5 448 550 1020 1360
5 516 550 1020 1360
10 524 550 1020 1360
15 524 550 1020 1360
20 524 550 1020 1360
30 524 550 1020 1360

PesynbTarel NnpeacTtasneHbl Ha dur. 7.

Pe3ynbTarbl MOKasblBalOT, YTO MPU MCNOMb30BaHWU CyNb(PamMMHOBON KUCNOTbI
peakuun kapboHaTta amMMOHUS U CynbdamMMHOBOM KUCMOTbI 3aBEpLIAlOTCS B TeYeHue

HECKONbKNX CEeKYHA.

OnucaHHble B Hactodwen paboTe peareHTbl MOryT OblTb MPUMEHEHbl AnS
obpaboTku nnacTa, Kak ykasaHo. PeareHTbl MOryT ObITb JOCTaBMNEHbl B EMKOCTAX K YCTbIO
CKBa&)KWHbI AN NOCMEAYIOWEro BBEAEHMS B NNacT, Hanpumep, ¢ nomoLlbio rmbkmnx HKT,
Kak onucaHo B HacToswen pabore. CocTasbl MPUMEPOB KOMMO3ULWWA, BKIHOYaoLme

KOHLEHTpauMm 1 Konu4ecTBa, BblpakeHHble B dyHTax (Ib), npeacrtasneHbl B Tabnuuye

Huke. PyHTbI (Ib) MoryT ObITb NEpEBEAEHbI B KUIOrPaMMbl YMHOXeHMeM Ha 0,45.
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Konuuyectso Konmuectso
KoMnoauums Kucnora KoHueHTpauyua| Macca Kucnothbl NH,HCO, pactBopa
kucrnotel (M) (PyHTHI) (cbyHTbI) NaNO,
y (yHTbI)
0,
A Hel 1200  [9915 PRTOBITR - 5914 8534
B CynbhamuHoBas 2,11 6202 2519 6596
Cc Bucynbdar ammoHus 8,33 10828 3720 9739
CynbammnHosas + 1,88 H:NSO; = 4994
D BucynbdaT aMmmoHus 2704 7079
(75:25) 0,63 NH,HSO, = 1984
CynbammnHosas + 1,67 H;NSO; = 3687
E BucynbdaT aMmmMmoHus 2996 7844
(50:50) 1,67 NHHSO, = 4371
CynbhamuHosas + 1,28 H:NSO; =2072
F OucynbdaT aMMOHUSA 3379 8848
(25:75) 3,85 NHHSO, =7388
CynbhammnHoBas 0,71 H:NSO; =885
G 6mcynbzﬁ)gT9%|;/|M0Hm;| 6.43 NH,HSO, = 9496 3622 9484

* BbukapboHar ammoHusa 6bin npurotoeneH B suae 0,8M BogHoro pacteopa

** Hutput Hatpus Obin npurotosneH B suae 2,40M sBogHoOro pacteopa

N30BpeTeHne He orpaHNYEHO AeTansiMn ONMCaHHOro Bbille npumepa (Mpumepos)
ocyllecTteneHuns. MsobpeteHne Bkntovaer nobON HOBbIA MpUsHaK mMnn nobyo HOBYIO
KOMOMHaUMIO MNPU3HAKOB, OMUCaHHbIX B HacToawen paborte (Bknwovyas nobble
npunaraemble nyHKTbl popmynbl n3obpeteHns, pedepar u rpadpuyeckne marepuansl),
unn nobon HOBbIM 3Tan Uy NOOY HOBYIO KOMOMHALMIO 3TanoB MOGOro ONMCaHHOro

crnocoba.
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1. Cnocob obpabotkMm nog3emHOro nnacra, rge cnocob  BKMOYaer

NpvBEAEHME NnacTa B KOHTaKT CO CNEAYOLUMN BELLECTBaMU:
(@ BukapboHaTOM aMMOHUS;

(b) OKMCNUTENEM, BbIOPaHHbIM 13 Nepxnopara Unmn HATpUTa Unn nx KOMOMHaLWA; 1
(© kucnoton (AA).

2. Cnocob6 no nyHkTy 1, rae cnocob npeacraenser cobon cnocob obpaboTkm
nnacta C Uenbio CTUMYNSUMW nnacta, Hanpumep, AN YCUNEHUs nputoka M3 nnacra

YIMeBoAOpOA OB, HaNpUMep, HedhTu Unu rasa.

3. Cnoco6 no nyHKTY 1 wvnn nyHKTY 2, rae cnoco® Bkniovaer obpaboTky

nnacTa ans obpasoBaHna Uy yBeNU4YeHUs paspbiBa B nnacre.

4. Cnoco6 no niobomy 13 NpeaLUecTBYOLMX NYHKTOB, B KOTOPOM OKUCIUTESb

BKI1HOYaEeT HUTPUT.

5. Cnocob no niobomy 13 NpeaLLecTBYOLLMX MYHKTOB, B KOTOPOM OKUCIUTENb

npeacrtasnser cobon HUTPUT HaTpus.

6. Cnoco6 no nwbomy 13 npesLlecTBYOLWMX NYHKTOB, B KOTOPOM BukapboHar
aMMOHMSI U OKUCIIUTEMNb NPUBOAST B KOHTAKT, MPUBOASALLUA K WX peakuyun, KoTopas

NpUBOAUT K 0Opa3oBaHMIO B NNacTe asora u AMokcuaa yrnepoga.

7. Cnoco6 no nobomy M3 NPeaLLECTBYOLWMX MYHKTOB, B KOTOPOM OTHOLLEHWE
(A), onpepensemoe Kak OTHOLWIEHWe KonuyecTsa mMonen OukapboHara aMMOHUS K
KONMUYECTBY MOMNEN HUTPUTA, KOHTAKTUPYIOLLMX C NNACTOM W/UMK pearnpyloLwmnx B nnacre,

coctaenset ot 0,1 go 2,0, npegnoytutenpHo coctasnset ot 0,3 g0 0,6.

8. Cnoco6 no nobomy M3 nNpeaLlecTBYOLWMX NYHKTOB, B KOTOPOM KUCroTa
(AA) cnocobHa pearmpoBaTb C ofOpasoBaHMEM rasa, npuyem obpasyrolmnca ras

BKMIOYAET aToOMbl Yriepoga uunu asoTa, npeaoctTaBnsaemMmsie kucrnotom (AA).

9. Cnoco6 no nwbomy M3 NpeaLlecTBYOLMX NMYHKTOB, B KOTOPOM KUCMOTY
(AA) obpabatbiBaloT Npu OCyLWEeCTBNEHUN cnocoba, B pesynbTare Yero obpasyercs ras,
JOMOMHSALWNA ras, nonyyaembll B pesynbTare peakyum OukapboHata amMmOHusa U

oKucnuTena.
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10. Cnoco6 no nobomy M3 nNpeaLUecTBYIOLWMX MYHKTOB, B KOTOPOM KUCroTa

(AA) Bknovaet parmeHT

O
g
7
0o 0 |
11. Cnoco6 no nobomy M3 nNpeaLuecTBYOLWMX NYHKTOB, B KOTOPOM KUCRoTa
(AA) Bkntovaer arom asora.
12. Cnoco6 no nobomy M3 nNpeaLlecTBYOLWMX NYHKTOB, B KOTOPOM KUCRoTa

(AA) BbibpaHa 13 cynbamMmmMHOBOW KUCIOTbI U Bncynbdara aMMOHNS, a TakkKe U3 CMECeN

CynbdamMnUHOBOW KNCMOTbI U Bucynbdara aMmmoHus.

13. Cnoco6 no nobomy M3 NpeaLLECTBYIOLWMX NYHKTOB, B KOTOPOM OTHOLLEHWE
(B), onpepensiemoe kak OTHOLLEHME KonnyecTsa monen bukapboHara ammMoHus K obLemy
KONMUYEeCTBY MOMEN KUCMNOTbI, NMPUBOAUMBIX B KOHTAKT C NIacToM W/wnn pearnpyowmx ¢
BukapOboHaTOM U OKUCTIIUTENEM, NMPEANOYTUTENBHO HUTPUTOM, B NnacTte npesbiwaet 0 n

coctaenset 10 unn meHee, 1 npegnoyuTUTEnbHO coctasnsaet ot 0,3 o 0,6.

14. Cnoco6 no nobomy M3 NpeaLLEeCTBYOLWMX MYHKTOB, B KOTOPOM OTHOLLEHWE
(C), onpepensaemoe kak OTHOLEHME konuyectBa Monen OukapboHara amMMOHUS K
CYMMapHOMY KONMWYECTBY MOIEeN OAHOW unu Bonee KUCnoT, NpeAHasHayeHHbIX ANS
peakynm € ApyrMMKM Marepuanamuv, MPUBOAUMBIMKA B KOHTaKT C MMAactoM C Lenbio
obpasoBaHus rasa, npesbiwaetr 0 u coctasnsger 10 MM MeHee, U NPeanoOYTUTENBHO

coctasnset or 0,3 go 0,6.

15. Cnoco6 no nobomy M3 NPeaLLECTBYOLWMX NYHKTOB, B KOTOPOM OTHOLLEHWE
(E), onpepensemoe Kkak OTHOLUEHME KonundectBa mMonen OukapboHarta amMMOHUSA K
CYMMapHOMYy KONMWYECTBY MOSEN CynbpPammHOBON KUCNOTbl U Bucynbdara amMmMoHus,
NPUBOAMMBIX B KOHTaKT C nnactom, npesbiwaetr 0 un coctaesnser 10 mnu meHee, U

npeanoyTuTensHo coctasnset ot 0,3 o 0,6.

16. Cnoco6 no nobomy M3 NPeaLLECTBYOLWMX NYHKTOB, B KOTOPOM OTHOLLEHWE
(F), onpepensiemoe Kkak OTHOLIEHME komuyectBa monen OukapboHata amMMOHMSA K
KOnMyecTsy Mornen Cynb@ammMHOBOW KUCNOTbl, MPUBOAUMbBIX B KOHTAKT C MnacTom,
npesblwaet 0 n cocrtaendaer 10 unu meHee, U npegnoyvTUTENbHO coctasnsaeT ot 0,3 4o
0,6.
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17. Cnocob no nobomy 13 NpeaLLEeCTBYIOLWMX MYHKTOB, B KOTOPOM OTHOLLEHWE
(G), onpepensiemoe Kak OTHOLEHWe KorudecTBa Moren OukapboHaTta amMMOoHUS K
konuyectsy monen 6Oucynbdara ammOHMS, MNPUMBOAWMBIX B KOHTaKT C MNNactoMm,
npesblwaet 0 n coctaendaer 10 nnu meHee, U npegnoyvtTutTenbHo coctaensaeT ot 0,3 go
0,6.

18. Cnoco6 no nobomy M3 NPeaLLECTBYOLWMX NYHKTOB, B KOTOPOM OTHOLLEHWE
(H), onpepensiemoe Kak OTHOLUEHME KONMMYECTBa MOMEen HUTPUTa K CYyMMapHOMY
KONMMYECTBY MOMNEN KUCNOTbI, NPUBOAMMbIX B KOHTaKT ¢ nnacTtom, coctasnsier ot 0,1 go

10, n npegnoyTuTEnLHO cocTasnsaet ot 1,3 o 1,7.

19. Cnoco6 no nobomy M3 NPeaLLECTBYOLWMX NYHKTOB, B KOTOPOM OTHOLLEHWE
(K), onpeaensiemoe Kak OTHOLIEHWE KOMUYECTBA MOMEW HUTPUTA K CYMMapHOMY
KONMUYeCcTBY MOMen CcynbPammHOBOM KUCMOTbI M Bucynbara ammOHUs, KOTOpble
npeaHasHayeHbl ANS peakuyum ¢ marepuanamu, npuBOAMMbIMUA B KOHTaKT C MNacTtoM C
yenbio obpasoaHus rasa, cocraesnset or 0,1 4o 10, 1 NpeanoYTUTENBHO COCTABMSIET OT
1,3801,7.

20. Cnocob no nwbomy 13 npesLlecTBYOLWMX MNYHKTOB, r4e cnocob BkrovyaeT
npueegeHne nnacrta B KOHTaKT ¢ kucnoton (AA), npmdem kmucnota (AA) nepepaert rasy,

obpasytoLemycsi B cnocobe, aroMbl, He SBMSAOLWMNECS aTOMami BOg0po4a.

21. Cnocob no nbomy 13 npesLIecT BYOLUX MYHKTOB, B KOTOPOM BukapboHar
aMMOHMSI NpefoCTaefneH B BUAE CYCMEH3WMKW, 3MyMbCMM WNW  pacTBopa, W,

npeanoYTUTENbHO, cnocod BkMOYaET BbIOOP BOAHOro pacteopa bukapboHaTa ammMOHUS.

22. Cnocob no nbomy 13 NpesLeCcTBYIOLMX NYHKTOB, B KOTOPOM OKUCIUTEND,
Hanpumep, HATPUT, NPEeLOCTaBMNeH B BOAE, U CNocob BKMoYaeT BbIOOP BOAHOMO pacTeopa

OKUCIUTENS, HaNpUMep, HUTpUTA.

23. Cnocob6 no nwbomy 13 NpeaLlecTBYOLWMX NYHKTOB, ra4e cnocob BkNoYaer
npuBegeHMe nnacta B KOHTaKT ¢ kucrnorton (AA), npudem kucnota (AA) npegocTasneHa B

BOAE, 1 cnocob BKIHOYAET BbIOOP BOAHOrO pacTeopa Unm CyCneHsnm KUCnotbl (AA).

24, Cnoco6 no niobomy M3 NPeaLUEeCTBYOWMNX MNYHKTOB, OTNMYAOWMACA TEM,
ytTo B cnocobe CcymMmapHOe MaccoBOE€ MPOUEHTHOE copepxaHne komnosmuyumm (F1),
Bkrovaowen OukapboHat ammoHus, komnosvuun (F2), BkNoYaloWen OKUCHUTEND,
NPeanoOYTUTENBHO HUTPUT, U koMmnosnyun (F3), BkNroYatowen KNCNoTy nnm kncnoty (AA),

KOTOpblE BBOAAT B MNacT, COCTaBMSAET MO MeHblen mepe 80% macc., npeanovTUTENbHO
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no meHbLlen mepe 98% macc. oT obLen maccbl Marepmanos, BBOAUMbIX B NNacT npw
NPOBEAEHNM YacTX onepauun rmapopaspbiBa nnacta NocCpeacTBOM reHepayum B nnacre

rasa.
25. Cnocob no no6omy 13 NpeaLIecT BYOLNX NYHKTOB, B KOTOPOM:

Bblp@XeHHas B rpammax (r) obwas cymmapHasa macca OukapboHara amMmMOHus,
OKUCNUTENS, MNPEeANOYTUTENBbHO HUTPWUTA, U KUCMOTbl (KUCNOT), BBOAMMbLIX B NnacT,
obosHayeHa SUM-W;

BbIP@KEHHbIN B CM° CyMMapHblii 0BLMiA 06bem rasa, o6pasyloLLerocs B peakuum
BukapboHata aMMOHUsSI, OKUCIUTENS, MPEANOYTUTENBHO HUTPUTA, U KUCROTbl (KUCHOT),
obo3HayeH SUM-V;

B cnocobe SpdhekTMBHOCTL Peakuyumn onpegensaioTt kak otHoweHne SUM-V k SUM-
W: n
OdpekTuBHOCTL  Peakumm cocTaBnser no  MeHblwein mepe 100 cm’rr,

NPEAMNOYTUTENBHO MO MeHbLUEn Mepe 260 cm’/r.

26. Cnoco6 no nwobomy K3 NPeaLUEeCcTBYIOWMUX MYHKTOB, B KOTOPOM
KoMnosnuyun, Bknovawwme OukapboHaT amMmOoHud, okucnutene wWwunn kucnoty (AA),
BKMOYAOT oAuH wnu OGonee copacTteBopuTenen, BbIOpaHHbIX W3 METaHona wunu

dopmammga.

27. Cnoco6 no nobomy M3 nNpeaLIecTBYOLWMX MYHKTOB, KOTOPbIN BKOYAET
co3gaHue B nnacte MMNyNbCOB AaBfiE€HUs, Hanpumep, nocpeacTBOM pPerynmpoBaHus
KOHTaKTa u/unn konudects OukapboHata amMMOHUS, okncnutens u/nnu kmcnotel (AA) B

nnacre.
28. Cwmecbk ans o6paboTkm Noa3eMHOro NNacTa, BKIoYatoL as:
€)] BukapboHaT aMMOHUS;
(b) OKNCNUTEMD, BbIOPaHHbLIA N3 Nepxnopara Unn HUTpUuTa nnu nx KOMOGMHauun; v
(© Kucnoty (AA).

29. Cmecb no nyHkTy 28, koTopas Bknwvyaer ©OukapboHar amMMOHuUS,

okmcnutene n kncnorty (AA) no niobomy U3 NyHKToB 1-27.
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30. PasmelyeHne peareHtoB BONM3M NOA3EMHOro nnacrta w/wnu BONU3M
HarHEeTaTenbHOW CKBaXWHbl, WMEIOLENCA B MOA3EMHOM nNnacTte, rAe pasmeLyeHune

BKNtoYaeT pasmelyeHume (A) nnu (B), ykasaHHbIX HUXKeE:
(A)

KOMMNo3nuun, BkNovatowen bukapboHaT amMMOHUS, KOTopas MNpPeanoyvYTUTENbHO

COLEPKUTCA BHYTPU EMKOCTY;

KOMMO3MLMW, BKMIOYAIOLWEA OKUCIUTENb, MNPEANOYTUTENBHO HUTPUT, KOTopas
NPeanoyuTUTENbHO  COLEPXUTCSH  BHYTPM  €MKOCTW; U HeobszarenbHo  (HO

NnpPeanoYTUTENbLHO)

KOMNO3nyun, BKMAOYawowen kucnoty (AA), roe KOMMosuuyust npeanovYTUTENbHO

COLEPXKUTCA BHYTPU EMKOCTY;

(B)

KOMMNo3nyum, BKITHOYaIOLLEN BukapboHaT aMMOHNS n OKNCNUTEND,
NPeANOYTUTENBHO HUTPUT, KOTOpas NMPEeANOYTUTENBHO COLEPXKUTCS BHYTPU EMKOCTU; U

Heobsa3aTenbHO (HO NPEeaNOYTUTENBHO)

KOMMNo3nuun, BKAYawowen kucnoty (AA), rae KOMMosuuyus npeanovTUTENbHO

COLEPXKUTCSA BHYTPU EMKOCTW.

31. PasmeLyeHne peareHTtoB no nyHkTy 30, B koTOpom OumkapboHar aMMoHus,
okmcnutenb n kucnora (AA) npeactaBnaT cobon OukapboHaT aMMOHUA, OKUCIUTEMb U

kucnoty (AA) no nodomy u3 nyHkTos 1-27.

32. MpumMeHeHne cneayrLmnx BELECTB ANdA reHepauuu rasa B Nog3eMHOM

nnacre:
(a) BukapboHaTa aMMOHUS;
(b) okncnutens, NPeanoYTUTENBHO HUTPUTA; U
(c) kncnotbl (AA).

33. MpuMeHeHne No NyHKTY 32 Ans CTUMYNSaUMM NOA3EMHOro nnacra wunm

AnNs 06pasoBaHUs N yBENUYEHWS paspblBa B NnacTe.
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34. MpumeHeHne no nyHkTy 32 unu nyHkTy 33, B koTOpoMm OukapOoHar
amMMOHuA, okucnutenb K kucrnora (AA) npeacrtaBnatoT cobon GukapboHar ammMOHUS,

okncnutene n kncnoty (AA) no niobomy 13 NyHKTos 1-27.
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