ZUB4UNUL DU FPSNRASNRULLPP UNUSGURUSR ShOPALAG. bLUSHSARS
MHCTUTYT SUIUOAOTUM AKAIEMUM HAYK APMAHCKOH CCP

Upfwwsnnsp i Gilie - H 1048 Tpyaw

BJWSHUE XOJIMHA U KOJIAMUHA HA OKHUCJIEHME
AJIPEHAJTMHA

B.T. MXUTAPHAH u B. B. ETUAH

Hccaeposanuamu Bynarana 6e10 yeranoeaeno ( 1), uto XxonuH cam no
cele He pUsAeT Ha OKHCJCHHE JKHPOB, BHTAMHH? A H KapOTHHOUZOB, a TIpH
COUETAHHH CrO C MAJLIMH KOJHYECTBAMH Ke/1e3a H B 0COGEHHOCTH MeqH npo-
UECC GKHCJICHHSA YCKOPSAETCS 3HAYHTENLHO CHIBHEE, YeM NPH HAJHYHH  OXHOM
MEeJIH, :

ITopoGrbie e pesynbTaThl GBUIA NOJYYeHB W npu AefiCTBHM XOJWHA HA
OKHCJICHHE aCKOPOHHOBOA KMCJIOTEI IIPH HAJIHUYHA MeaH (2).

Wurepecnbie pesyabrarsl Gein nodydens: Bynsitanon n Kamagsmom c
KOJIAMHHOM, KOTOPBIH CaM 10 ceGe CHILHO TOPMO3HT OKHCJIEHHE JKUDOB, BH-
TAMHHA A W KapOTHHOHJIOB, HO B KOMGHHAIHH C MEALIO, Hao60pOT, CHJBLHO
YCKOPAET NpOMECC OKACAEHHS BHIUIEYNOMSHYTHIX Bewlects (3 4, 5, 6).

TlogoGrble pesysbTaTEl STHME aBTOpaMH GBI OJYYEHH H ¢ HEKOTOPBIMH
Apyrumu amunamy (7),

B onuitax Kamansna (8) konamun ¢ Meapio Takke 3HAYATENBHO CHJIIbHEE
YCKOPSIET NpeIecc OKHCIEHHA aCKOPGHHOBOM KHCJOTHI, YeM OZHA Melb.

Hcxons #3 BHIIEH3JIOKEHHOTO, HHTEPECHO GBIIO 6bl BHISICHATD ZHeficTBHe
XOJIHEA H KOJIAMHHA Ha OKHCIICHHE aJipeHaNMHa NIPH HAJIAYHA MEeJH A (BeHosa-
abl. ITocenimsisi, KaK M3BECTHO, OTHOCHTCSI K rpymIe MeAbcoAepXKamux ep-
MEHTOB H 3HAYHTENEHO CHJIBHEE OKHCJISIeT aJipeHasHH, YeM OfHa Melb.

JKCnepHMenTaNbHAS YacTh

B nammx onbiTax MBI NOJB3OBAaJHCH aMOP(HEIM ajgpeHanuHoOM. OnLITH
CTaBHAHCDH Ha (pocpaTHoM Gydepe npy pasnmunnix pH, a Takke Ha pacTBope
Punrepa. Ilponecc okuCJIeHHS! afipeHaNHHA YYHTHIBANCS MaHOMETPHYECKH MO
KOJIHUEeCTBY NMOMVIOMEHHOro KHCJIOpOAa B pecnipoMerpax BapGypra npm 40°.
Cpezuue pannble BeJIHIHHB NOTMIOMEHHOTO KHCJOPOAA BBIBOLHIHCEH gepes
Kaxible 15 MHHYT B TeueHHe OJHOro 9aca. BBumy moxolt PacTBOPHMOCTH
ajipenaqnHa Kak B ocartnom Gydepe, Tak H B pacrBope Purarepa nam TpH-
XOZHJIOCH TOTOBHTB PACTBOP ajipeHaJMHa CieRyloumnM obpasom: 25 44 ajpe-
HajHHa pacTBopsiock B 1,444 0,1N HCI, pacreop wefirpanusosancs 0,1 ;N
NaOH o pH 7,0, nocne uero po6asasiics ocdaruuiii Gydep wan pacrsop
Prnrepa no o6bema 3,5 4.

M3 storo pactBopa B Hammx onbiTax Beeraa 6panock mo 0,5 sz, cozep-
xKasux 3,6 s agpenannna (2.10-° M) u, Kak NpaBHJIO, MOMEMANOCh B OT-
POCTOK cocyaHKa.
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QASPHBIX KOANYECTBAX no cpas-

oaMis JOGABASINCH B SKBUA
et X pacTBOpOB, MOCAE ux weii-

geHHlo C a.apeua.nnno.\:.(ﬂ.l@-%na Bujge BoAH

Tpan3auui. G i
PacTBop XOJHHA, KaK H KOJaMUHa, BHOCHACA B COCYANK, nIOCAE HEro, yu

TeiBas 06BbEM pacTeopa aapeHaJuEa {O.E.u.-r)—oﬁmuﬁ ofBbeM KHAKOCTH B €O
cyAHKe A0BOAHCH 10 3,1 4.2 wau pocdaTHHIM Gydepon, nal Eacrsopom Puu-
repa. Bo payTpennee oTaeeHe COCYHKa BHOCHACH 1,2 w2 30% ?acfnt1pa en-
goro Kanms. B ombiTax ¢ HOHAMH MEAH MBI TIPHMEHSUIH OOBIMHO Cu :»0..‘ npi-
gen Ha 3,141 ONBITHOI CMECH npudasasiocs 0,02 4.2 BOAHOTO pactsopal uSO,
B gommectse 0,47 a1

denonasy Ml noayuajan no TpONHCH Ceur-JIpepabil BBHAY Jqerxoift  O-
LIX BEUIeCTB, @ TaKxke H MOTOMY, ¥TO 10 panHoMy crnocoly

CTYIHOCTH HCXOIH!
Sgreabrapar 1 BykuH (9) moayuamu BechMa axTHBRYI0 (QeHoNa3y.

»
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Tabauya 1

docharnuil Gydep pH 6,56
' Bpemsa B MHHYTAaX

1 15° 30° % 45 60O’
BemectTBa i
Koal4ecTBO NOrAOUIER. KHCIOPOAa B pa
l.Aapenaauu 24 42 75 105
9. Anpeunaauy 4 XOAHH = 13 2 " a2
3. Appenaiant 4 KOJaMHH 24 38 52 62
4. Anpenaani + Cu 163 =222 284
5. Appenaauu - Cu -+ xonHH 34 78 129 168
6. Aapesaans + Cu -~ KoaasMuy ' 97 122 172
Tabauya 2
docparunit 6ydep pH 7.6
BpemMs B MHNYTaXx _
150 [ 80| a5 60" g

Koanuecrso noraoeH. KHcaopona B pJa |

lLAgpenaauu 80 177 282 361
2, Aapenains + XOauB 12 34 77 130
3. Ajpenaius + KOXaMHR 2 72 136 Pyl
4. Aapenaaun + Cu 186 375 520 668
5. Aapenanun + Cu - X0aHH 42 110 203 278
6. Anpenaang -+ Cu + KoaasmHu 64 161 248 329
7. Aapesaaun + (heHonasa 204 474 587 712
8. Anpenains + (eroxasza + XOAHH 183 268 358 398
9. Anpenainn 4+ (enonasa 4 KOAaMHH 200 303 412 470
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AKTHBHOCTD NOJYYEHHOM HaMH (DeHOJIashl Mbl ONpeleNsaii B annapare
Bap6ypra no KoJH4eCTBY MOMMIOMEHHOro KHCAOPOAA, NOAB3YSACh B KAauecTBE
OKHCHIAeMOro cy6CTpaTa NepeKpHCTalNM30BaHHLIM NHPOKATEXHHOM.

B onbitax ¢ denonazol ML B BHAe HCKNIOUEHHS PAacTBOp ajApeHaJHHA
NOMENaJH B COCYANK, a B 0TPocToK Baueaan 0,5 a2 pactBopa ¢deHOnassl.

Ilepen morpysenHem COCYAHKOB B TEPMOCTAT B HHX MPOMYCKaJH KHCJIO-
PO B TeYeHue Tpex MHHYT.

IMocae peryasunn naBaenns B COCyAuKax yepes Kaawle 15 MHHYT mpo-
H3BOJIHJICA OTCYET NOIJIOWIEHHOTO KHCJaopoAa. ONBITEl CTaBHJAHCH C KaXKIABIM
BEUIECTBOM OJHOBPEMEHHO B TPEX COCYJMKaX H, KaK NpPaBHJIO, KasKaasl CepHs
TNOBTOPANAChL JBa—TPH pasa, Mocje Yero BLIBOAWIHCL CpeIHHE AaHHBIE.

Ilepprie onwiThl ¢ aapeHanAHOM G MOCTaBJEHE Ha (ocdaTiom Gydepe
pH 6,5. PaccuaTpuBas pesysbTaThl STHX ONBITOB, PHBEACHHBIX B Tabauue 1,
Mbl BHAAM, YTO a/pCHAJHH B NPHCYTCTBHH MEJH MNOIJIONIAeT 3HAYHTEABHO
Gosinie KHCIOpOa, YeMm Oes Hee,

Yro xe Kacaercs ACHCTBHA XOJHHA W KOJAMHHA, TO OHH 062 OKa3bIBAIOT
TOpMO3sAImi S PeKT Ha OKUCIeHHe KAK OAHOrO afpeHaJHHa TaK H KOMOHHA-
IHA—aJIpeHalHi + Me/b, IPHYEM, KaK 3TO SICHO BHIAHO H3 TaGAHIbl, XOJHH
3HAYHTENBHO CHJIbHEE TOPMOSHT OKHCJICHHE aJipeHaJnHa (NpPHMEpHO B TPH pa-
3a), YeM afipeHajuHa B KOMOHHAIHH C Meablo. CpaBHHBas aHTHOKCHIAHTHOE
JCHCTBHE XOJIHHA W KOJIaMHHA HAa OKHCJIEHHE OHOTO aJpeHaJHHA H ajpeHalH-
Ha B NPHCYTCTBHH ME/H, MOXKEM OTMETHTh, YTO XOJIMH OKashiBaeT GoJjiee CHJlb-
HOe TOpMOssllee JeACTBHE Ha OKHCJEHHE OJ(HOTO aJpEHaJHHa, YeM KOJaMHH,
MEX/ly TeM KaK HX aHTHOKCHIAHTHOe AefiCTBHe NPH HAJWYHH MeAH MOYTH
oaunakoso. Cueayiomue onerTel GhIIA NOCTaBNeHs Ha (pochaTHOM 6ydepe -
pH 7,6. Pesynerathl, npuBefieHnbie B Ta6une 2, ICHO MOKA3HBAIOT YTO XO-
JIHH ¥ KOJIAMHH TIpH C1a60 L1€JI0YHOR Cpejie OKasHBAIOT TAaKXKe TOPMO3sillee
AEHCTBHE HAa OKHCJIEHHE aJipeHaJHHA, IDHYEM XOJHH 3HAYHTEALHO CHJbHEE
TOPMOSHT NPOIECC OKHCJICHHS, YeM KonaMuH. [Tofo6HYI0 KapTHHY MBI HMeeM
N TIpH KOMOHHAIlHA afipeHaJHHA C MEALIO. _

Y6eiMBLIIHCH B TOPMO3SIIIEM JeACTBHH XOJHHA H KOJAMHHA HA OKHCJIEHHE
aj\peHaJHHa B IPHCYTCTBHH MEJIH, Mbl 3aaJHCh EJBIO TPOCIeATE AelCTBHE
XOJIHHA ¥ KOJIAaMHHA HA TIPOLECC OKMCJEHHS aJpeHallHHa B NPHCYTCTBHH (e-
HOJIa3kl.

Pesyaibratsl onbiToB ¢ (heHONMA30M, NPHBEACHHBIX B Tabmuie 2, MOKA3k-
BAIOT, UTO AEHCTBHTENBHO (heHOMAa3a SHEPTHYHO OKHCJISIET afpeHaJHH H  HTO
XOJIHH H KOJIAMHH OKasbiBaloT NMOAABASIONMEe JeHCTBHE Ha MPOLECC OKHCIEHHS
aJipeHaJIHHA NPH IOMOIIH (heHoJasH.

Dblio nocTaBieHo HECKOMLKO ONBITOB TaKXKe ¢ aneTHaxonuHoM. ITpexsa-
PHTENbHbIC JlaHHbBIE IOKasbIBAIOT, YTO AETHJXOJHH TOXE TOPMO3HT NpOIECcC
OKHCJICHHSI a/[peHaJIHHa.

CpaBrHBasi Hallld PE3YJbTATHI C PESYABTATAMH, TIONYICHHEIMH Bym-r;mou
u KamansinoM B omeiTax ¢ KOJaMHHOM H XOJHHOM HA OKHCJIEHHE JKHPOB, BH-
TaMHHA A ¥ KapOTHHOHAOB, O KOTOPHIX Mbl FOBOPHJH B Hayaje 9TOH CTaThH,
Mbl BHAMM, YTO B 32aBHCHMOCTH OT YCJOBH KOJJAMHH H XOJIHH MOTYT BBISIBJISATE
He TOJIBKO PA3JIAYHbIH, HO H IPOTHBONONOXKHbIA 3((HEKT B OKHCHHTENBHBIX PO~
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reccax. Tax HAODHMeP, B HCCAeNOBAHUAN BYHATANI n KuMaanes .
pouTH BO BCEX JHPAX OKasbiBal AHTHOKCHAHTHO® ACICTBHE, nofaBass TaK-
ke OKHCJIeHHe BHTaMiHA A H KapOTHHOHZOB, HO B CONETAHHH C MEAbI0 XOJHH
. B OCOGEHHOCTH, KOJAMHH AaBaiH CHABHYIO MPOOKCHAAHTHYIO CHCTEMY.

B mamux onbTax XOMHH H KOJAMHH 3a/1epKHBAIOT OKHCICHHE anpeHan-
Ha KaK caMu mo ceGe, Tak H B MPHCYTCTBHH wenn. B HelaBHHX HCCICL0BA-
HESX BHIIEYNOMSHYTHIX ABTOPOB. KOJAMHH CrOCOGCTBOBAM OKHCJCHHIO OMHHX
HeHACHIIleHHbIX KHPHBIX KHCJOT; 3TO TCBOPHT O TOM, WYTO BbIIICHASBAHHBIC
aMEHBl MOTYT H Cami o ceGe H NpH HAJHIHH aemn anfo 3aMeMIAiTDb, anGo
YCKOpAThH OKHC/AHTEJbHBII Oponect.

IpooxcHAaHTHOE AeiCTBHE KOMOHHAIHE KOJNAMHH # XOJHH
rsg § Kamaasn o6pscHMIOT 0Gpa30BAHHEM HX MeHO-KOMIUIEKCHOM conH, B
KOTOpO# OKHC/HTEBHBI NOTEHIHAT MEAH nopmmaercs. [Toayuenuast HMH
MeIHO-KOMIJIEKCHAs! COJib KOIaMHHA JeficTBHTENbHO GHICTPee OKHCASIA KHPH
M0 CPABHEHHIO C KOJAMHHOM H MEABIO, A0GaBAeHHbIMH HA XHp B COOTBET:
CTBYIOIINX KOJHYECTBAX. ‘

B HammX OMLITAX MBI TAKXKe NpeanoaaraeM CBA3bIBAHHE MEAL ¢ XOJIHHOM
# KOJaMHHOM, HO TYT B 0Gpa3soBaBIIEMCH KOMILIEKCE, [IOBHAMMOMY, OKHCJIIH-
rebHBI NOTEHIHAN MeAH, HaoGopoT, MOHIDKAETCs B OTHOLIGHHH aJ|peHaJHHA.

Uro e Kacaercsl AeficTBHSI STHX BEIECTB HA OKHCJICHHE ajapeHaqiHa B
npHCYTCTBHH (PeHONA3k!, TO TYT NOAABJEHHE neiicrBust  (peHOJA3BI  MOXKHO
06 BSICHHTL CBA3LIBAHHEM MEIH C BHIIEYTOMSHYTHIMH aMHHAMH.

+ meab Dynsi-

BuBoan

1. Xonun Ha docdarrom Gydepe (pH 6,5 1 7,6) TOpPMO3UT OKHCICHHE
ajipeHaJHHa, TPHYIEM AHTHOKCHAAHTHOE JeficTBHE XOJHHA OCOOEHHO CHJBHO
puipazeno npu pH 6,5.

2. Ha okucaenue afipeHaJiHa, NpH HAJTHYHA MELH, XOJHH TaKKe TposiB-
JSleT aHTHOKCHAaHTHOoe AefictBHe. DTO CBOACTBO XONHHA 3HAYHTEILHO JyHUIe
phipaeno Ha docdarrom Gydepe pH 7,6, uem 6,5.

3. KosaMmue Kak caM no ceGe, TaKk H B NPHCYTCTBHH MEIH Ha tocarnom
Gydepe pH 6,5 1 7,6 TakxkKe TOPMO3HT OKHCJICHHE.

4. Xoum oKassiBaer GoJiee CHJIBHOE aHTHOKCHIAHTHOE AefcTBHE Ha Npo-
ilecC OKHCJIEHHsI ajpeHaJnHa, YeM KOJaMHH.

5. Xoami # KOJAaMHH OKasuBaloT TopMmoasiuee jeiflcrBHe Ha npouecc
OKHCJICHHS aJI[peHaJHHa B MPHCYTCTBHH (hEHOJIA3bL
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