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XUMHWYECKHH CIIOCOBb BLIAEJEHHSA TPUMETHJIAMUHA
M3 CMECH METHJIOBbIX AMHHOB

M. 1O. MOTHJIEBCKHH

(ITpepcraBieno mnpodeccopomM AOKTOPOM XHUMHYeCKHX Hayk B. B. TpoHOBBIM)

Metoom mpocToil peKTHHHKAIMHA CMeCH METHJIOBBIX AMHHOB MOXKHO TOJIb-
KO OT/Je/IHTb JPYT OT APYTa TPH JBOUHBIX a3€0TPOla, B KAXKJAOM U3 KOTOPHIX
Oy1eT COAepXKaThCsl TO HJIH HHOE KOJHUYECTBO TpUMeTHaaMHHA. JlasbHeliies
pasjeseHne BOZMOXKHO MMPU HCIOJMB30BAHUU IPYTHX (PUSHUSCKHX H XHMHUYLTKUX
METOJ0B. ‘ y

B cxewme, Kotopasi paspaGoraHa HaMH M OCYIILECTBJIEHA B 3aBOJICKOM
Maciutade, /s BbllesIeHAs] TPUMETHIAMUHA UCTIOJIb3YIOTCA €ro JBOHHbIE CMecH
C MOHO-H JUMeTHJaMHHOM. A3€0Tpoll, COCTOSIIIUI H3 aMMHaKa 1 HeOOo/bIIoro
KOJHYECTBA TPUMETH/JIAMHHA, BO3BPAILLAETCS B LUK/ JJIS COCTABJICHHUS HCKO/L-
HBIX ‘PaboOyux cMeceH.

Pasnenenre cvMecH aMHHOB € TIOMOLUBIO XJIOPHCTOTO AMMOHHST JOCTHIA€T-
Csl B pe3yJ/ibTaTe OOMEHHON peakiud, MeTWIaMHUH W JUMETHJIAMHH B BOJHBIX
pacTBOPAX OBICTPO BHITECHSIOT aMMHAK H3 XJOPUCTOTO aMMOHHS. TpumeTH/-
aMUH B PEaKIMI0 OOMEHHOTO Pa3J/IOKeHHUS ¢ XJOPUCTHIM aMMOHHeM IpaKTHYe-
CKH He BCTymaer (B MOJOOPAHHBIX YCJOBHSAX).

TeopeTHuecKH OCHOBAHHEM ITHX TIPOIECCOB SABJSETCS PA3HUIA B OCHOBHBIX
CBOWCTBAX, CBA3AHHAs ¢ PA3/IHUHeM KOHCTAHT 3/IEKTPOJJIHTHUECKOH JHCCOLHA-
nuu. AMEHB UMeIOT GoJiee pe3ko BBIpAXKEHHBIE OCHOBHblE CBOHCTBA, ueM
AMMHAK. '

B Boxmoil cucteMe, cocTosilieidl 3 TPeX MeTHJIAMHUHOB M aMMHUAKaA, CHJ/Ib-
HeHIIMy OCHOBAHHEM SBJSETCS AUMETUJAMUH, CACAYIOUIMH 3a HHM IO CHJIE
OCHOBHOCTH — MOHOMETHJIAMHH.

[To cocoGHOCTH coviell MOIABATLCS THAPOIU3Y AMUHBI PACIOJIATAIOTCA B
rob6paTHOM mopsiKe. B cucreme, cocTodineil U3 BOAHBIX PACTBOPOB XJIOPUCTBIX
coJieli MeTHJIAMHHOB U aMMHAKAa, Jierde BCEro rUIPOJH3yeTcs XJAOPUCTHIH aMMO-
Hii. XJIODUCTBI TPUMETHJIAMMOHUH MOJABEPKeH THAPOIH3Y 3HAUMTENbHO
MeHbIIIe, U ellle MeHblIe XJOPHCTBIe COTH MOHO- M aumeruwaamuHa. [lpu nemo-
cTaTKe aHHOHOB B CHCTE@ME B MEPBYIO OUepe/lb XUMHUECKH CBA3AHHBIMH OyAyT
HauboJsiee CHJBHBIE OCHOBAHHS, T. €. JU- U MOHO-MerTujaaMuH. Bee ckasaunoe,
KOHEUHO, OTHOCHTCH K BOJHBIM PACTBOPAM. '

Ecan BMecTo XJIOPHUCTBIX COJIefi B3STh CEPHOKHCJble MM a30THOKHCJBIE
(mn eiue Kakue-11G0 APyrue), CYIHOCTb MEXaHH3Ma B3aUMOJACHCTBHS HE Me-
HsieTcsl, TAaK Kak oHa OOYCJIOBIMBAETCs CBOHCTBAMH CAMHX OpPraHMYeCKHX
OCHOBAHHIl, & HE AHHOHOB.

Ha crioco6 BblaeJeHHsT TPUMeTHAAMHHA U3 CMECH ero ¢ MeTHJIAMHHOM C
noMotipio xJopucroro ammonust M. 0. Morunesckum u H. @, Asexceenbim
noJiyueHo aBtopckoe cBuaeteqasctBo (Ne 108685 ¢ mpuopurerom ot 19 HOAGPA
1956 1.). IR

Bce y3/10BbIe BOMPOCH! TEXHOJOTHUYECKOH CXEMBbI MOJYUYESHHSI W BblAIeHAA
TpUMeTHIAMHHA TPeIBAPUTENbHO MpopabaThiBAJHCh B J1aGOPATOPHBIX VCJIO-
Busix. 9Ta paboTa MOArOTOBILIA [IeDBOHAYAJIBHBI MaTepHa/T A/ YKPYTHSHHbIX
OMBITOB H AJS HAJAKUBAHLUS [1IPOMBILIIEHHODO MPOH3BOLCTBA.



SKCNepruMeHTaMbHas 4acTh
Metonuka paboTh

Cyxast coJIb CMENIHBaMACh ¢ BOJIHBIM PACTBOPOM UHCTBIX METHJIOBBIX aMHU-
HOB HJIH ¢ UX CMECSIMH (3KBUMOJIEKYISAPHBIME UJI¥ TPou3BoicTBeHHbIMH) . [o-
JyueHHast peaKIMOHHAS CMeCh BbIIIAPUBA/JIACh JOCYXa HA BOJAAHON GaHe, H OCTa-
TOK aHa/JU3HPOBAJICH. i

Conepkanue OTIebHBIX KOMIIOHEHTOR B COJIEBOM OCTaTKe ONpeleIs10Ch
CJIeTYIOIUM CITOCOBOM:

a) aMMHaK OT/eJSJICT B BHAE OCAAKA XJOPUCTOTO aMMOHUS IIPH IMPOMBL-
BAHHH COJIEBOTO OCTaTKa OyTAaHOJIOM, B KOTOPOM DPAaCTBOPHJIHCH XJIOPIHIPATHL
AMUHOB;

6) MOHOMETHJIAMHH OMPEIeSAACT MyTeM pa3pylleHdst ero asoTHCTOI
KHCJIOTOM ¢ MOC/IeIYIOIIHM 3aMePOM BBIIETHBIIErOCsT KOJIHUECTBA a30Ta (B OT-
CYTCTBHH aMMHaka B coJjieBoM ocrarke). IIpm Hanuumm aMMuaka B COJICBONM
OCTaTKe aHaJIH3UpyeMasi cMech CHauaJia OCBOOOXKIaJach OT Hero ImyTeM pac-
TBOPEHUS XJOPUCTBIX coJlefl aMuHop B GyTaHose. 3ateM OYTaHOJ BbIIAPHBAJI-
esl, COJIM JIU- U TPUMETHJAMUHA PACTBOPSJINCH B XJ0podopMe, a XJOPTHIPUIL
MOHOMETH/JIaMUHA BBIIEJSJICS B BUIE 0CAJAKA;

B) JUMETH/JAMHUH OTIAEJSJ/ICS OT JAPYrHX KOMIIOHEHTOB B BHJe HHUTPOBOJLil-
MEeTHJIaMHHA TIPH B3aUMOJelCTBHU pPacTBOPa AHAJU3UPYEMOH CMeCH ¢ a30TH-
CTOIl KHUCJIOTOIT;

I) TPUMETHJAMHUH OTJAeJs/ICS W3 aHAJU3UPYEeMOro pacTBopa mocje pas-
PYLIEHUST aMMHAKa M MOHOMETH/JIAMHHA Y CBA3BIBAHUS AUMETHJIAMUHA B Hil-
TPO30AMUH A30THCTOH KHCJIOTOI.

Ananu3 HMCXOJHBIX IIPOJAYKTOB M OCTATKA II0Ka3as, B KaKHX CJAydasx U
HACKOJBKO ITOJHO MPOUCXOMHUT PeaKltsi BBITECHEHHS.

Boinro mocraBgaeno 8 cepuil ONBITOB

1. BsauvioseiicTsue XJOpHCTOTO aMMOHHSI ¢ TpUMeTHJAaMHHOM, AmMuax
BBITECHSIETCS M3 COJIM TPUMeTHJIaMUHOM npumepHo Ha 609%.

2. Baaumo/ieitcTBHe XJIOPUCTOrO AMMOHHS ¢ MOHOMETHJIAMUHOM. AMMuax
MOJHOCTBIO BBITECHSETCS MOHOMETHIAMHIHOM,

3. BzaumoelicTBre xXJ0p THApaATa TPUMETHIAMHHA ¢ MOHOMETHJIAMUHOM.
TpumernaaMuH BBITECHSICTCS MOHOMETHJIAMHHOM NpuUMepHo Ha 75Y%.

4. BaanmojeiicTBHe XJOPUCTOrO AMMOHHSI ¢ JUMETHJIAMHHOM, AMMHAK
[OJTHOCTBIO BBITCCHSIETCS] JTUMETHIAMUHOM,

5. Baanvogzeiicterue MeXay XJIOPTHAPATOM MOHOMETHJIAMHHA H JTANETILI-
aMHHOM, p34ThIM ¢ H30bITKOM 109, nmportup crexuomerpudeckoro. MoHover. -
AMHUH BBITECHSIETCS U3 COJHM JAUMETHJIAAMHHOM JUIUb Ha 6% .

6. BaauvonefictTBHe MeXK 1y XJOPUCTBIM AMMOHHEM H CMEChIO MOHO-, JH- A
TPUMETUJIAMHHA,

Bce peareHThl B3siTBle B IKBUMOJIEKYJISPHBIX KOJHUECTBAX. AMMHAK Bi-
TECHSIeTCA MOJTHOCTBIO, TPUMETH/IAMUH B XJIOPTHAPAT HE COeIHHSAeTCs, MoJayda-
€MBbli COJIEBOH OCTATOK COCTOUT H3 PABHBIX KOJUUYECTB XJIOPTHAPATOB MOHO- A
AUMETHIaMUHA.

7. BzauvoeiicTBHe MeXKILy HUTPATOM aMMOHHS H  [IDOH3BONCTBEHHOI
CMeChl0 METHJIOBBIX aMHHOB coctaBa: MMA 12 Becosbix wuwacteii, JIMA-9,
TMA-10.

Cvech aMHHOB B3SITa ¢ GOJIBIIAM HBOLITKOM TIPOTHB CTEXHOMETPHUYETKOTO.
AMMUAK BBITECHSIETCSI TTOJHOCTBIO, IMOJIydaeMblii COJIeBOII OCTATOK COCTOUT i3
HUTPATOB: MOHOMETHJIAMMOHUs (72% ), numerunavvonns (25%) u TpuMeTH.I-
avyonns (3%).

8. BaaumojeiicTBHe MEKIY CyAb(ATOM aMMOHHSI U a3€0TPOMHON CMeChIo,
cocrositieil u3 85% vonomeruaamuna u 15% TpuMerniaMuna.

Aseorpon Gpasi ¢ M3GHITKOM. AMMHAK BBITECHSIETCS [TOJHOCTBIO, I10J1Y-
YaeMblii cOJIeBOH OCTATOK COCTOMT H3 cy./b(aToB: MoHoMeTHaaMMmouus (99%)
u rpuvernaavmviodust (1%),
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Hpou3soncmeﬂﬂbm ONBIT 1O MOJIYYEeHHI0 TPUMETHJIaMHHa
3a 1 rox

[MpoMbiiieHHast 06paboTKa XUMHUECKOTO CHOCO0a MOTYyYeHHsT TPUMRTH.I-
aMHHA OCYILECTB/ISIACh HA OCHOBE MepepaboTKH B KadelCTBe MTXOIHOM MelH,
43€0TPONa—<«MOHOMETH/JIAMHH T TPUMETHIIA MUH>.

CHHTe3 AMHHOB OCYILECTB/ISETCS M3 CMEeCH METAHOJa CO B3ATBIM B 00/1b-
oM M36BITKe aMMHMAKOB HA aJIOMOTeJeBOM KAaTa/JU3aTope NMPH TeMmepdrype
410-+5°C u pasaenwn 50 atv. Ob6pazyloulaacs peakKUHOHHAT CMECh 110 1Bepra-
JIACH CJIEYIOLULUM OMepalMsaM:

1) oriesenue aMMuaka B BMAE a3€OTPONA ¢ YACTbIO TPUMETHJIAMHHA ITy-
TeM pektuhuKauny (AMMHAUHBIH a3e0TPOn HAlPaB/IsgeTcs Ha' MPUrOTOBJIEHH?
HOBBIX MOPUUI HCXOTHOI CMeCH) ;

2) oT1ejeHMe peaKUMOHHON BOJbI OT CMECH METHJIAMHHOB IyTeM PeKTd-
bukauuu (BoJa BBIIAETCS B KAHAJU3AUMIO); :

3) or/eseHHe MOHOMETH/IAMHHA B BH/lE a3€0TPONa ¢ YACTBIO TPUMETH.-
aMuHa MyTeM PexKTH(UKALHH;

4) noJiydyeHde XJOPTHApATA METHJIAMUHA MyTeM B3AUMOACHCTBHS a3€0TDO -
M4 «MOHOMETAJAMHH--TPUMETHJIAMUH» ¢ HALIATBIPEM B BOJHOM PAcTBOPE;

5) BbLI1e/JeHUE UUCTOTO TPUMETHJIAMUHA ITyTeM PeKTH(MHKALME CKOHLHCH-
POBAHHON PEAKUHOHHON ¢cMeCH, MOJAYYeHHOH OT B3dHMO1eHCTBUA  a3e0Tpold
«MMA+TMA>» ¢ HamaTeipem.

Tosbpko 3a cuer NMPOM3BO/JCTBA TOBAPHOrO XJIOPrHAPATa METHJIAMHHA Ha
ocHoBe (ppakumy «MMA+TMA>» BMecTo UHCTOr0 MOHOMETHJIAMHHA (Kak ObLIO
JIO BHEIPEHHs HOBOTO CMocofa) TMOoJaydeH IKOHOMHUSCKHH I(pQexT cabllle
900 toicsiu py6Jieit B Tol.

BbiBoabi

ITo ¢nmocoBHOCTH K BBITECHEHHIO OCHOBAHUST PACIIOIATAIOTSS B CJIe 1YIONLM
MTOPSA/AKE: MOHOMETHIAMHUH, JHUMETHJIAMHH, TPUMETHJIAMUH, aMMHAK,

[To ¢mocoGHOCTH K BBITECHEHHIO MOHOMETHJIAMHUH 6IM30K K JHMETHIaM HHY .
a TPEMETHJaMUH—K aMMuaky. [lepsbie 1Ba ocHoBaHusi (MOHO — M JIHMETH.I-
AMHH) TIO CIOCOOHOCTH K BBITECHEHHK) OUeHb CU/IbHO OT/JIMUYAIOTCH OT BTOPOH
napbl OCHOBAHHIL.

CBo6O/IHbIE METHJIAMHHBI CHOCOOHBI BBITECHATL AMMHAK He TOJbKO U3
XJIOPUCTOrO AMMOHHST, HO H W3 JIPYTHX COJIeil (B 4aCTHOCTH cy/Ib(paTa u HUTPaTa
aMMoHus) . O6uHe TIPUHIUIBL HA6/TI01aeMOr0 ABJICHUST TAKHue JKe, KaK U B CJIy-
yae ¢ XJAOPUCTbIM aMMOHHEM

Paspa6otan U BHEpeH B IPOU3BOJACTBO NPAKTHUECKH TPUEMJIEMBbI CIIoC 06
IIPOMBILIJIEHHOTO TIOJIyUeHHsT TPHUMeTH/IaMHHA. B 1annom cnocobe Hapsiny c
TPUMETHJIAMHUHOM (CBOGOHOE OCHOBAHUE) IMMOJIYYAIOTCS COMH MOHO- M JHMe-
THJIAMUHA (XJTOPUIBL WK CYJIb(aThl) HIM COJMb TOJABKO OAHOTO M3 HHUX (MpH
OrpaHHueHHn capoca).

CHHTe3 OMeCH MeTHJIAMUHOB TTPOU3BOUTCS B ODBIYHBIX ycnoaum CO 3Ha-
UATEVIBHBIM H30BITKOM aMMHAKa HA [IPOMOTHPOBAHHOM ATIOMHHHEBOM KATA/H-

satope (FHUIIX-101),
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