Hepcnexmusm UCRONLIOBAHUA IKONOZUYEeCKU BEe30NaACHbIX BIPBIEHAMBLY BELECME ’

3HAYCHHE OTKPBITHA 3aKIOYACTCS B paspaboTKe HOBBIX METO/IOB PEIIEHHs POBNEMBI B3phl-
B0DE30IaCHOCTH BeleHHs TOpHLIX paboT Ha IIyOOKHX I'OPH30HTAX IUAXT B LIET0M.

Pabora OyaeT npojlomkesa B HANPABICHAN PEANH3aIMH BHITEKAFOMMX U3 YCTAHOB-
JIEHHOI'0 OTKPBITHSA BEIBOJOB H IPEIT0MKEHHI.
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Cryn. JIEBEJEBA E.A., cr. npenogasarens ['AJIMAKBEEPOBA @ .H., nou. ITPA3JTHHUKO-
BA T.H. (TosHTY), unx. JEHBI'A B.B. (MaxHIMH)

NEPCIHEKTHUBbI HCITOJIB30BAHHS DKOJIOI'MYECKH BE3OIIACHBIX
B3PBIBYATHIX BEHIECTB

Haubonee sxonoruuecky Oe30macHBIMM Cpelu Bcex cymecTsyromux BB, kak c
TOUKH 3peHHs NPUMEHEHMUs, XPAaHeHHs M TPAHCTIOPTHPOBAHMS, TAaK H CO CTOPOHEI 0Opa-
3YIOMIMXCA MPOAYKTOR B3PEIBA, ABISOTCS BOJOHANONHEHHEIE NpomblieHHble BB (IIBB).
Haita ctpana MOKeT NMpPEeTEeHI0BaTh HAa NPHOPHTET B 0DJIACTH MPOMBIIUIEHHBIX BOJOHA-
IOJIHEHHBIX B3PHIBYATHIX BelecTs. J(dexTHBHOCTL M 0e30MacHOCTb BIPBIBHBIX paboT B
MaxTaX BO MHOIOM 3aBHCHT oT Hcmons3dyeMeix BB. B nocneanee Bpems BO MHOTHX CTpa-
HAX CTANM BCe GONBIIE HCIONB30BATHCH BOJIOHAMOJHEHHbIE HIH Bojocoiepxaunie BB,
NpeICTABNSIONAE cOO0H MEXAHWYECKHE CMECH CEHCHOMMM3ATOPOR C BOAHLIM pacTBOPOM
OKHCIIHTENA B [OPHYETO.

OTCyTCTBHE BOJOYCTOHYHBOCTH OTpaHU4HBaCT obnacTe 1 MacTabbl MPHMEHEHHS
rpanyIHToR. TlepeyBnakHeHue 3apAIoB B MIMYypaX H CKBAXHHAX HCMHHYCMO NPHBOLUT K
cHIOKeHHIO dddexTupHocTH B3pEiBanna. TakuM oOpa3oM, npHiaHue BOJOYCTOMYHBOCTH
IPAHYIMTAM W CHHOKEHHE HX NBUICHUA ABHIOCE AKTYaILHOMH 3a/1a4yel JalbHeHIIHX TeXHO-

JIOTHYECKHX pa:;paﬁ OTOK.
CHE,II,}’t‘T OTMETHTE CHOMHOCTE !'IIJDEJ!EMLI BOJNOYCTOHYHBOCTH BOOOCOOCPHAALIHX

BB (BBB). JKenarunuzainei BOIBI pasiH4HbIMH rejie0bpazoBaTeNAMH (3aryCTHTEIAMH) H
CTPYKTYPHPOBaAHHEM JEeNaTHHHPOBAHHOH CMECH NoTepeYHoH CIIHBKOM IHPOKO pPa3sBETB-
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Ilepcnexmusbt ucnob306anus sxonozudecku 6e30NACHBIX 63PBIGHAMBIX 6EUECE

JICHHEIX MOJIEKYI el MOXKHO oOecmeyHTh BogoycroiunBocT: BBB M MX mpurogrocts
AN IPHMCHCHHA B CKBaXHHAX ¢ J000i CcTeneHEsI0 MPOTOMHOCTH Bojibl. OHAKO TEXHOIO0-
THYeCKad TPYNHOCTE 3aryIleHHs U CTpyKTypHposanus BB c coxpaneHHeM TeKydecTH Tpe-
OyeT ele MHOTHX MCCIIENOBAHMIT 1715 OBEIEHHS POIIECEa 10 COBEpIIEHCTRA.

OcHoBHOe TpeGoBanHue, MPENBABIAEMOE K 3AIYCTHTENO — €ro XOpollas PacTBo-
PHMOCTE B KOHLUEHTPHPOBAHHEIX BOJHBIX H/IM HEBOJHBIX PACTBOPAX AMMHAYHOMH CEIHTPEI
H OpyTHX LIENOYHBIX HHTpaTax, obecneyMpatolias obpazoBaHue BA3KHX PACTBOPOR MIIN
CTaOH/IBHBIX CTYHEH, B 3aBUCHMOCTH OT YCIOBHI NMpHMeHeHHs H3roToeasemoro BBB.

Ins obecnevenus usrorosnenns BBB na mecte NPHMEHEHHA, KOTOPOe BO MHOTHX
C.Tydaax MOMKHO OCYIIECTBIIATE HENIOCPEICTBEHHO B IIPOLECCe 3apskKaHus CKBaXKHH, Heob-
XOIHM JIEFKO pacTBOPAIOMIMHCS 3aryCTHTE b, CNOCOOHEIH BBICTPO (B TEYEHHE HECKOMBKHX
MHHYT) 00pa30BLIBATE ¢ BO0H reieobpazayio Maccy. JIis MpUMEHEHHS B TAKHX YCIOBHAX
KENATEIBHO HCNONb30BaTh 3aI'YCTHTENb B BHIE MENKOJHCIEPCHOTO IOPOLIKA, KOTOPBIHA
MOKHO NI ¥IPOLUEHUS N03HPOBOK [PEABAPHUTENLHO CMEITHBATE C OJHMM M3 TBEP/IBIX
CBITYYHX KOMIIOHEHTOB CYCIIEH3HH.

[To mMerommMes CBeICHUAM, HAMTYSIIMMY 3aryCTHTENSAMHU IS H3roToRIeHHs BBB
SBIIAIOTCA IyapoBas Myka, Myka 0000B pOKKOBOTO JepeBa, HEKOTOPLIE PA3HOBHIHOCTH MO-
IUGHUHPOBAHHOTO KpAXMarna, a TAKKe OTIeNbHbIE copTa KapOOKCHMEeTHIILETIONO3EL H 110-
muakpunamMui. B CILA, Kanane n apyrux crpanax sanboree HHpoKo NPHMEHSIOTCH Tajlak-
TOMaHHAHOBRIE MONUCAXAPHUABL KOTOPhIC JIETKO COXPAHAIOTCH B HACHIIIEHHOM DAacTBOpPE
HHTpaTa AMMOHHS, 0DJIAJal0T XopouieH 3arymaomei cnocobHOCThI0, 0BPA3YIOT BBICOKO-
BASKHE pacTBOPEL, B OTPEMIE/IEHHEIX YCIOBHAX NPEBpaaoTes B cryann. OCHOBY raiakTo-
MAHHAHOBBIX [MOTHCAXAPHIOB COCTABIAIOT FaJIAKTYPOHOBBIE KHCIOTEL, CIOCOBHBIE MOTHME-
pr3oBarbes. OT BENHUMHBEI MOJIEKYIAPHOIO BECA ITHX KMCIOT M CTENEHH MOJIMMEpPH3aHH
3aBHCHT CTyaHE00pasyioLas cnocobHOCTE TEXHHUYECKOTO 3aryCTHTEIS B LIEA0M [1].

~a i s B 04HOM H3 NaTEHTOB IS M3ro-
e i g N ToBJIeHHS MactHuHbX BB cycnensu-
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Puc.1. Bauanue nobaeok Ha ckopocTh NOrMoLe- oOpasyetcst GONBIIOE KOTHYECTBO BO3-
HHA BNary aMMHauyHoH cenurpoii: | — Bes noba- AYIIHBIX MY3bIPEKOB, Ojarojaps KoTo-
BOK; 2 — 0,5-1,0% cMonucToro masyra; 3 — PEIM  [OBBIILIAETCS  JIeTOHAIIHOHHAML

0,5% napadmna; 4 — 0,5% cmonsi, Guryma, pase- CIOCOOHOCTD CHCTEMBL
nHHA M napacduHa; 5 — 0,5% napaduuucTOro mMa-

OnuuM u3 cnocoboB NpHIaHAA
3yTa; 6 — 1% napaduHncToro MasyTa

BOJOYCTOHYHBOCTH AB/INETCS HpPHME-
HeHne napaduuucTOro mMasyra. Jobag-
Ka €ro B KOIUYECTBE 10 1% OT Beca aMMHA4HOR CETHTPBI CHHIKAET CKOPOCTE TIOMIOMEHNS
BJIard B HECKOJIBKO pas3 110 CPABHEHHIO € YHCTOH CETHTPOI.
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Kak BAIHO M3 puc.], HAHIYYIIUM PE3yILTATOM IS MOBLIIEHAS BOJIOYCTOHYHBO-
CTH rpaHy.IMTOB HMEET NapadMHUCTHIA MasyT B Kommuectse 10 1,0%. Hapsany ¢ Bogoye-
TOHYMBOCTEI0 BBB HeofXoauMo petunTs npobiemy MOBBIIEHNS X JACTOHAMOHHOM Clio-
coOHOCTH, myTeM BBeNeHUs ceHeHOuIu3atopos [2].

bonee HanexHBIM criocoboM MomyyYeHus BogoycToHumMBLix BB aB1seTcs TOKpHITHE
TpaHy’l CEIUTPHI CIIOLUIHON BONO3ANTHOMN IIEHKON WM CIOEM MaTepHana, BhIONIHIIO-
IIEro OJAHOBPEMEHHO POJIb I'OPHOYETo M ceHcHOunu3aTopa. UToOkr NOCTUIHYTH paBHOMED-
HOTO MOKPBITHA IpaHyn HeOOJBIMMM KOJIMYECTBOM TUIEHKOODPa3yIOMEro BeIecTsa, MpH-
XOOHTCH HAHOCHTE €TI0 Ha IPAHYJIBL U3 JIETYYEr'0 PACTBOPHTENS, HHIA((EPEHTHOTO o OT-
HOUICHHIO K cenuTpe. B coucTtaHmy ¢ npunyIpHBaHHeM TpaHy/l allOMHHHEBOH Myapoil,
TaKas IIJIEHKa CrocoOHa NPeloTEPAaTHTE HX PACTBOPEHHE NPH MOTPYKEHHH B BOOY, T.€.
obecreunTh BEICOKYIO BOIOYCTOHYHBOCTE M HE BLI3BATH YPE3MEPHOii (rerMaTH3amyy.

Onnako TEXHOIOTHHECKH CIOKHO MOTy4ats Bogoyeroiiuueeie BB nonoGHeM crio-
cobom. [Ipumenenre neryyero pacrsopuTens TpebyeT ero pekylepaiiy | [OBBIMIAET 10~
HapoonacHOCTs NPoH3BoJcTRa. |loaromy paspaboran npyroil TeXHOIOIHYECKHH mpolece.
Boliee NPOCTOH M NPOW3BONUTENLHEIR, U NPHIAHHS BOJAOYCTOHYHMBOCTH IPaHY/IUTaM, B
COCTABE KOTOPRIX MHHEPATRHOE MACTO IaMEHEHO CIElHAIBHEIM BDEI{DDEP&SHMM TEpMO-
wiakuM Hedrenpoaykrom, obnaganmuM rHapodGobHOCTEIO H XOpoIei aare3nei K rua-
poIIEHOMH MOBEPXHOCTH IpanyJl cenurpsl. HaHocHMEIH HA rpaHysibl 0COOBIM TEXHOJIOIH-
YEeCKHM IIPHEeMOM TOHKHH CJI0H paclulaBIcHHOIO BOCKA, IpH cODMOICHMH TeMIICPaTypHO-
ro peEHMa, HE TONBKC XOPOIIO NMPHIHMAET K MOBEPXHOCTH I'PAHYT, HO H bonee MpPOYHO,
YyeM MaciagHas MIeHKA, 3aKPerUIgeT Ha Hell YacTHlbl altOMHHHEBOH nyapel, 4To Aenaet BB
MPAKTHYECKH HE MbUIHIIHM H He Maxymumcs [3].

B HACTOAIIEE BPEMA HA MHOIHX 3aBOIax TIPOBOMHTCH YTHIIH3IAIHA rEeKCoOreHcoaep-
wanux Ooenpunacor. [lostomy mpejacTasiasercs LelecooOpasHBIM HCIIONB30BATE MOIY-
YeHHBIH TPH 2TOM rekcored /s co3naHus BBB, Tak kax namuune ero obecnednsaeT 1o-
BEINICHHE JETOHAIMOHHOH crmocoDHOCTH cMecel, YTO ONpelenseT MOMHOTY XMMHYEeCKHX
peakiiii Mmpu B3PLIBYATOM MPEBPALIEHHH H, C/IEIOBATE/ILHO, MEHbLIee BBIICNCHHE AN0BH-

~ ThIX I'a30B.

CosmectHo ¢ nabopatopueii MakHIMH Orino maydeno nosefeHue pasnHyHBIX CEH-
cubmnAm3aTopoB B BoAHOM cpene. [IpoBeneHEl SKCIIEPUMEHTEL 110 ONPEJENCHHIO HX MHHH-
MAIBHBIX HHHIMHPYIOMHX HMIYIECOB. COOTHOLIEHNE CEHCHOMIM3ATOPa W BOJB! COCTAB-
asmo 70:30 coorReTcTrBeHHO. BOOOHANIONHEHHAA B3EECHh TTOMELIANACE B MOJHITHICHOBYHO
aMiyny gaamerpom 38mM. Bapeis B3BecH mpoBomuics oT anextpoperonaropa I/1-8-XK
NpH HAMHYHH TpOTHIOBOTO WCBHOCTEIH . FCE}"J‘II:TH’I‘bl JKCHOEPHMEHTOB ITIPHBENCHBL B
Tadmn.l.

Ta6un. 1. MuHUMAbHBIE MHHLMHPYIOLIHE HMNYIBCHI PAITHYHLIX ceHcHOMNH3ATOPOR B BOJE

JIucnepcHOCTE CEHCHOMTH3ATOPA, BENUHH- MHHHUMANBHBLH MHH UMWY RO LTI

el 2 Ha YACTHL, MM HMITYJIBC
[ekcoreH 3aeoackod 0,16-0,31 3J1-8-3K g
Iekcoren 0.05 15 r. rekcorena
| [EDEKDHCTANMIOBAHHEIH
Tetpun saponcKOH 0,16-1,315 10 r. rekcorenxa
TpOTHI rpaHyNHPOBAHHEIH .t 1,0-2,4 20 r. rexkcorexa
TpoTHa NepeKpHCTAIH30BAH- 0,063-0,16 200 r. rekcorexna ¥l
CITJIAB TT 50/50 0,6-22 10 r. rexkcorexa
CIIIAB TT 50/50 2,2 15 r. rekcoreHa
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B Tex ciyuasx, koraa B3peiBuaTas B3Bech He JETOHMPOBANIA OT 3NEKTPOAETOHATOPA,
ONpEe/THIaCk HABECKA I'EKCOreHa ¢ HHTEPBAJIOM B 5T, KOTOpas BHI3HIBANTA CTOMKYIO HeTo-
HALHIO BOJOHAMOIHCHHOH CMECH HE MEHbIIIE, YeM B 3 ONBITaXx. :

PesynbraTsl HCCleNOBaHMil CBHIETENECTBYIOT O TOM, YTO B BOJE JIHCTIEPCHOCTD
CCHCHOMIIM3ATOpA TAKAKE MMEET 3HAYHTENBHOE BIMAHHE HA YyBCTBHIEILHOCTH JABYXKOM-
NOHCHTHBIX B3pLIBYATBIX CMECEH K HHHUMHpYROLIeMY HMOynscy. Kak BHIMM H3 npuBe-
ACHHBIX B Tab/kuel NaHHEIX, TOIBKO BOJNOHANOTHEHHAs B3PHIBYATAN CHCTEMA, coJiepiKa-
Llast B K&4YECTBE CEHCHOMIM3ATOPA rEKCOTEH 3aBOJCKOr0 H3TOTOBNEHHS, JETOHHPOBAIA OT
dneKTpoaeTonaTopa. OcTanbHble BOJOHANOIHEHHBIE B3BECH IETOHHPOBATH TIPH HAIHYHH
AOMOJIHUTENBHOro AeToHatopa. CrnenoparenbHO, JNA TOBGIIEHHS NEeTOHAIMOHHOMN CHO-
cobrocTH BBB HeobXouMo HamMYHe TAKOTO MOLIHOTO CEHCHOM/IM3aTOpa KaK IeKCcoreH.

OnbITE TakiKe MPOBOJMIIMCE ¢ BOJIOHANOIHEHHOH CHCTEMO «TPOTHJI — BOJa» B
coorHomenun 70:30 coorsetcTenHo. TToAroToBlIEHHAsS cMeCh TPOTHIOOOPA3HON HC-
NEPCHOCTH C BO/IOH MoMellaliach B MOJTH3THICHOBYIO aMny 1y quameTpoM 38 mm. B kaue-
CTBC JONOMHHTE/IBHOIO JETOHATOPA HCIOJIB30BANCS 3apall 3aBOJCKOr0 TeKCOTeHa, BEilH-
"MHA KOTOpOro M onpeieiana MHHHMATLHBEIH HHHLUHHPYIOUIMHA HMIYJILC «NaTpoHa —
cBUseTeNs Y. PesynnTaThl axkcnepuMenTa npusesens B Tabi. 2. [IIoTHOCTE cMeceit Koneo-
netes B mpezenax 1,25-1,30 r/em’

Tabu. 2. MunnumanbHele HHHUMHPYIOLHE MMITY/IBCHE B 3ABHCHMOCTH OT AUCTIEPCHOCTH TPOTHIA

HuenepcHocts TpoTHAA, MM _! MUHUMaNBHE HHHLHHPYIOLHH UMNYILC FEKCOTEHA, I
S L S r 20
& L Hlaetig I 20
0,63 0,10 ' %
0,40 — 0,63 z : 20
031504 ‘ 15
0,250,315 | 15

IIpuBenenHble TaHHBIE CBHASTENBCTBYIOT O TOM, HTO CO CMEHOM IHCIEPCHOCTH
TPOTHIIA B IIHPOKOM JHaNa3’0He 1yBCTBHTEIBHOCTh €r0 K Ha4albHOMY HMIYJILCY B BOJI-
HOH cpejie 0cTaeTcs Ha HH3KOM YpoBHe [4].

[lepcnexTHRHBEIME HalpaBneHHAMH COBEPLIEHCTBOBAHUS rPaHy/IHPOBAHHLIX H BO-
noconepxanux BB sensercs crenyromiee:

I. PaspaboTka pelientyp BEICOKOBOJIOYCTOHYHBEIX GECTPOTHIIORBIX IPAHY.IHPOBAH-
HeIX BB. Hanpumep, B Bufe rpaHyn] aMMHAa4HON CEANTPEL, IOKPHITHIX BOJOHENMPOHELAe-
MBEIMH TTOTAMEPHEIMH IIJTIEHKAMH Pa3IH4YHOH XHMHYECKON NIPHPOIb;

2. CHIKEHHE KO/IHYECTBA TOKCHYHBIX [430B B POAYKTAX B3PHIBA MOKET GBITH 10C-
TUTHYTO 3a cuet co3nanus BBB Ha ocHOBe TOHKOIHCIEPCHOTO reKCOreHa:

3. Tak KaK reKcoreH MMeeT BBEICOKYIO CTOHMOCTB, LIeIEC000pasHO CHE3HTE ero co-
AepiaHue nyTem BBeleHHs B BB, B kauecTBe NOMONHHTENBEHOIO ceHCHOMIM3ATOPA ra3o-
BBIX MHKPOITY3bIPEKOB, MOBBIIAKIINX ASTOHAITMOHHYIO CII0CODHOCTE.
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Kann, ¢us.-mar. nayk. IIIEPBAK S5, (HosHTY)

SHEPTETUYECKUI1 CIIEKTP HEOJJTHOPO/IHBIX H30BAJTEHTHBIX
NOJYTIPOBOJHHUKOBBIX PACTBOPOB

CroiicTBa MONYIPOBOAHHKOBEIX MaTe€pPHAlIOB ¢ HEOAHOPOAHBIM pacipeleieHHeM
[IPHMECHEIX TICHTPOB B 3HAYMTENbHOH CTEIIEHM OTIMYAKTCA OT CBDﬁCTB, KOTOpEIS Ipea-
CKa3BIBAET TEOPUA [l MATEpMANOB ¢ OHOPOIHBIM WX pacmpencnendem. IIpomexonur,
HAllPUMEp, Pa3MBITHE Kpasd ONTHYECKOrO MOCNIOMICHHS, YIIMPEHHE MOJI0C W3TYIeHH, H3-
MEHEHHE XapaKTepa 3aBUCHMOCTH K03 dHIIHeHTa MOTTIOMEeHHs CBETa 0T 4acToThl [1,2].

Bausane kpynnomacTabuex QUIVKTYaUHi cocTasa TREPIOTo pacTBoOpa Ha CIIEKTp
(MEJIKHX)» HEHTPOB, 4 TAKKE CBOIICTBA MAKPOHEOAHOPO/ILIX CHCTEM H3YJalHuCh B padorax
[2.3].

B peansHLIX NOTYIPOBOJHMKOBBIX CHCTEMaX Mpeodiiajlatoumy OYIyT MeIKoMac-
mTabree GaykTyalun cocTasa, 0OycioBieHHbIE B3aHMOACHCTBHEM NPHMECHBIX HEHTPOB
MeKay coboil U ¢ aTOMaMH HCXOJMHOTO COSJMHEHMS, & TAKKe TeXHONOIHYECKHMH MpHYH-
Hamu [4]. Pasmeps! Takux (IyKTyaiuil NOpAAKa JJIHHE! BOJIHbI 3€KTPOHA, T.€. PEaln3y-
eTcs MHKPOHEOIHOPOAHOE PacipeieleHue MPHMECHBIX LIEHTPOB.

B Mojend HanpapieHHOH KPHCTAIIM3alldH, HAallpUMep, pacmpele/ieHHe KOHIECH-
TpalM¥ MOJKHO MPEACTaBHTE B BHE [S]

x(g) = ooyl ) (1)

3ech X(g) — KOHIEHTPAIHS IPHMECH B TOH YacTH TBEPAOH (pasel, rae 3aKpHCTALIH30-
Bajlack JOJEI g pacriaBa; X, — HMCXOJHAs KOHIEHTPALHA MPUMECH B PACIUIABE, k — xo-

sddHIMenHT pacnpene/ieHns, PaBHEIH OTHOLICHHIO KOHUEHTPALUH [PUMECH B TBEpMOH U
HAKOM (hazax y TpaHHIlEl pasiena.

JlokanpHas [UIOTHOCTE COCTOAHMM, KAK QYHKIHA 3HEPreTHYecKOoro napamerpa o
W KOHLIEHTpauuHy x (g), MoKeT ObITh Npe/ICTaBIeHa B BH/E:

Po(@,x(g))=p (0,x(g))+p,(0.x(g)),

re p, MpeCTaBiIseT MIOTHOCTh COCTOSHMIA B oOJIacTH «XBOCTA» 30HBI, P, — TJIOTHOCTB

TOKOBKIX COCTOSHMI B OJHOPOIHOM PAacTBOpe ¢ KOHUeHTpalne# x( g ).
CornacHo [6] [is H30BAIEHTHEIX PACTBOPOB y IPaHHIBI MIOTHOCTH TOKOBBEIX CO-
CTOSHMIA:

Y
2Amix)) - L
=~ _(m—E(x))?,
P,(®,x) 3T (. (x)y

amech Efx) — rpaHuia COCTOAHHH, m( x) — addexTHpHas macca HOCHTENEH. 3aBHCH-
MOCTE mocieHel 0T X CBA3aHa ¢ H3MCHEHHEM [MOCTOSHHOMN PEIETKH MMPH BBEICHHH MPH-
MECH.
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