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UCCIEIOBAHHUE CBOHCTB
POTOKATAJIUTUYECKHUX HAHONOKPBITUH TIO,
ITO OYUCTKE BO3JYXA OT ITAPOB
OPTAHUYECKHUX PACTBOPUTEJIEH

H.C. Anexcees, HH. Mukxnuc

Llenb wuccienoBaHus: OMPENCIUTh CIHOCOOHOCTh HAaHOMOKphITHI TI0, 00e3BpekuBaTh U
J1€30/10pUPOBaTh BO3AYX OT BPEIHBIX XUMUYECKUX BELIECTB.

YcraHnoBieHo, uto npu yiabrpaduoneroBom (YD) obayuenun TiO, abcopbums ¢oroHa ¢
DHEprueil OoJbIe, YeM IIMpPUHA 3aNPelIeHHOW 30HBI, MPUBOAUT K 0OpPa30BaHUIO YCTOWYUBOM
napbl <«QJIEKTPOH-IBIPKa», KOTOPAs HA3bIBAETCS «IKCUTOHOM». XOTS 3KCUTOH COCTOUT U3
AJIEKTPOHA W ABIPKU, OH SIBIIIETCS CAMOCTOSITEILHOM 3J€MEHTapHOU (HE CBOJMMOM) YacTULIeH B
Ciyyasix, KOorja 3HEprys B3auMOJACHCTBUS 3JIEKTPOHA U ABIPKM UMEET TOT K€ MOPSAIOK, YTO U
SHEPrUusi MX JIBIKCHHs, a JHEPrusi B3aUMOJCHCTBUSA MEXIY JABYMS ASKCUTOHAMHU Malla I0
CPaBHEHUIO C DJHEPrueu KaXJoro u3 HUX. OKCHUTOH MOYHO CYHMTaThb 3JI€MEHTapHOU
KBa3MYACTULICH B TeX SBACHHIX, B KOTOPHIX OH BBICTYNMaeT Kak Ieoe oOpa3oBaHUE, HE
MOJIBEpraroIieecs: BO3ACHCTBHUSIM, CITIOCOOHBIM €TI0 Pa3pyIIUTh.

DJEeKTpPOH W JABIpKa — JOCTAaTOYHO IIO/BIKHBIE OOpa3oBaHUS W, JBUTAsCh B YACTHIIC
MOJIYTIPOBOJIHUKA, YacTh M3 HHUX PEKOMOMHHUPYET, a YacTh BBIXOJUT HAa MOBEPXHOCTh U
3axBaTbIBaeTCs €10. CXeMaTH4eCKH MPOUCXOIAIIME MPOLIECCHI TOKa3aHbl Ha pucyHke 1 [1].

|Opranmeome BEICCTBA
3oHa 0% —»OH"
IPOBOMMOCTH
YO -cer
e
=
Banenmias
30Ha OH'

OH

Pucynok 1 — Cxema ¢orokaranusa
Takum 00pa3oM, WHUIMHUPOBAHUE (HOTOKATATUTHUECKOTO OKHMCICHHUS MOXHO IPEJICTABUTH
CIeyIoImKUM 00pa3oMm:
TiOo+ hy —e +h*

HpI/I HaJIMYHUU TapOB BOJbBI B BO3AYXC BO3MOXXHBI CICAYIOIIHUEC PCAKIWH, MNPUBOAANIUC K
O6pa3OBaHI/IIO THUAPOKCUIIBHBIX U IICPOKCUAHBIX PAIUKAJIOB:

Ti*...0H +¢ +h' = Ti*+0H,
T + 00— Ti*+0, — Ti*... 0y,
Ti*...0,+ H,0— Ti*...OH + HO,:


http://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD
http://ru.wikipedia.org/wiki/%D0%94%D1%8B%D1%80%D0%BA%D0%B0_(%D0%BA%D0%B2%D0%B0%D0%B7%D0%B8%D1%87%D0%B0%D1%81%D1%82%D0%B8%D1%86%D0%B0)
http://ru.wikipedia.org/wiki/%D0%AD%D0%BD%D0%B5%D1%80%D0%B3%D0%B8%D1%8F

JbIpKu TakXke CIOoCOOHBI 00pa30BBIBATH CBOOOIHBIC PAJAMKAIBI IO PEAKIUSM C BOIAOW WITH
aJICOpOMPOBAHHBIMU Ha MOBEPXHOCTH KAaTAJIN3aTOPa OPraHUYCCKUMHU COSMHECHUsIMHU [2]:

H,0+h'— OH-+H",
RH+h"—> R-+H".

[Tpu oTcyTCcTBUM BOJIBI AKTUBHBIE YAaCTHUIBI O0Pa3yIOTCs MPU B3aUMOJICHCTBUU OPraHUYECKUX
COCIMHEHUH U JBIPOK U MOMOIIH CIASAYIOINUX PEaKknii U MPUBOJAT K oOpazoBanuto Oy , O3 O
¥ aToMapHoro kucioposa [3]:

O,+te — 0y,
0, +h'—>20,
O+e -0,
0O +0,— 05.

[TpoaykTsl (HOTOKATATUTUYECKOTO OKHCICHHS JJII MHOTHX OpPraHUYeCKHX COCIUHEHUUN
UJCHTUYHBI IPOAYKTaM UX PAJAMKAIBbHO LIETTHOTO OKuciaeHus. [10aToMy MOXXHO MpenoIoKuTh,
9TO peakIWh MPOJOJDKCHHS IIeTH W TIpeBpalleHuss CBOOOMHBIX PAJAUKAIOB TIpU
(bOTOKATATUTUUECKOM OKUCICHHHM AHAJIOTMYHBI XOPOLIO HM3YYEHHBIM PEAKIUSAM paJuKaIbHO
[EITHOTO OKUCIICHHSI.

I'A30BOXPOMATOI'PA®UYECKOE N3MEPEHUE KOHIIEHTPAIIWIM
OTUIIALIETATA, ALIETOHA, TOJIYOJIA, KCHUIIOJIA, BYTUJIALIETATA, TEKCAHA B
BO3/YXE PABOYEN 30HBI

Hcnonbs30BaHHbIE MAaTEPUAIIBL:

—  OMBITHBIE 00pa3Lbl CTEKOJ C HAHOMIOKPBITUEM U3 AUOKCHU]IA TUTAHA;

—  KaMmepa U3 CTeKJIa C BHYTPSCHHUM MOKPBITUEM U3 JUOKCHAA TuTaHa oobemom 0,025 M3
ynpTpaduoneroBas gammna (YO samna) mouHoctsio 10 Br;

—  CTaHJapTHas CMECh XMMHUYECKHX BEIIeCTB Jsi xpomartorpaduum XY (rexcaH, aneToH,
STUJIALIETAT, O€H30JI, TOMYO0JI, OyTHIalleTaT; M~KCHIION);

— ammuak 30 %.

HccnenoBaHus mpoOBOIMINCH COTTIACHO:

—  CaHUTapHBIM HOpMaM, IpaBWiaM M rurueHnueckum HopmatuBaM N 240 ot 31.12.2008
«[lepedeHp permaMeHTHPOBAHHBIX B BO3AyXe pabouell 30HbI BPEAHBIX BEIIECTBY;

—  UHCTPYKIUHU 4.1.11-11.33.2003 «["a30BOXpOMaTorpaduueckoe U3MepeHne
KOHIIEHTpAIMi dTUJIAIleTaTa, alleTOHa, TONyoJa, KCHIIoNa B BO3yXe pabodeil 30HbIY;

—  METOJMYCCKUM YKa3aHUSM TI0 Ta30BOXpoMaTorpauuecKuM W3MEpPEHHSIM alleToHa,
OeH3ona, ToIyola, M-KCHiiona, OyTunaieraTa, rekcana Ne 4168 — 86,4201 — 86, 4167 — 86.

[lenp wWccemOBaHWS: ONPEICIHTHh CIIOCOOHOCTh HAHOIOKPBHITHH - M3 JMOKCHJIA THTaHA
00e3Bpe)UBaTh U 1€30JJ0PUPOBATH BO3AYX OT BPEIHBIX XUMUYECKUX BEIIECTB.

Tabmuna 1 — OOopynoBaHuMe W CpeACTBA HM3MEPEHUN, NPHUMEHsSIEMble IIpU IPOBEIECHUU
UCIIBITAHUI

Jara ouepenHon

HaumenoBanue o60pyaoBanus 3aB. Ne
MIPOBEPKH (aTTECTALNH)

I"azoBblit xpomarorpad Tun CU user 800 ¢

T 195 24.10.2013.

[pubop «parep» Tun CHU Xam-5000 AZRK-0955 19.11.2013.




Pucynok 2 — I'azoBsrit xpomaTorpad Tun CHU nser 800 ¢ ITN/]
a — oOmIuii BUJ; O — yCTPOKCTBO BBOJIA

a 0

Pucynox 3 — [Ipubop «Iparep» Tun CU Xam-5000 (a) u 006pa31isl cTaHIAPTHBIX CMEcei
XUMHUYECKHX BerlecTB st xpomatorpaduu XY (rekcas, aleToH, dTHIANETaT, OEH301, TOIYOII,
OyTtumnarnerat, M-Kcuioi) (0)

METOJUKA S5KCITEPUMEHTA



1. Jlnsa co3maHWs MCXOJHBIX KOHIEHTPALMI 3arps3HUTENC B TEPMETHYHOH Kamepe
pazopeiruBanu 0,3 oM’ amvmaka, 0,1 umm 0,25 cM® CMecH XMMHYECKHX BCILIECTB JIJIS
xpomarorpaduu (rexcas, alieToH, ITUIANETaT, OEH30I1, TOIYO0J, OyTHIIAEeTaT U M-KCHUJION).

2. llpoBomwin SKCIEPUMEHT B TepMETHYHONW Kamepe 0e3 MpenBapuUTENbHOTO OOIydeHUS

crexonn Y@ pammoi (omeiT Ne 1); mpu obmydyeHUU cTekon U kamepsl YO jnammoi B TeueHUe
BCero sKkcrepuMenta (ombIt Ne 2).

OrnbITHast yCTaHOBKA MTOKa3aHa Ha pUCYHKax 4 u 5.

Pucynok 5 — BBoj xuMHyeckux BEIIECTB B KaMepy NpU MOMOIIU PACIBbLIUTENS

1. 3amax BemiecTB ONpeaeNsii OPraHONENITUYECKH.
Pe3ynbTathl Hicce0BaHus ONBITOB MPECTABIICHBI B TA0MIaX 2, 3 U HA pUCYHKE 6.

Ta6muua 2 — CosiepiKaHre aMMHEAKa, MI/M° B BO3JyXe KaMephl

DKCIO3UIHS
OneIT
Ho oxene- Svu"g | 10 Mur | 12 mug | 15 MuH | 20 Mmug | 25 muH | 30 MuH
pUMeHTa
Ne 1 60 52 47 45 40 33 29 20
Ne 2 60 35 25 20




Tabmuna 3 — KonneHtpanus (MF/M3) 1 3anax (0ayyipl) BPEAHBIX XMMHUYECKUX BEHIECTB B
BO3/IyXe B Kamepe

XMMHYECKHUE BEIIECTBA
OmLIT DKCIo3u- 5 = v
st I'ekcan | AuieTon T benson | Tonyon yTiI- “keu- 3amax
alerar alerar JIOJ1
Hookene-| 1509 | 1165 | 1555 | 1113 | 3117 | 332.9 | 3109 5
No | | PHMeHTa
: 14 563 | 513 | 621 | 599 | 1281 | 1283 | 1181 5
154 436 | 385 | 449 | 393 | 699 | 767 | 8509 4
Hooxene- | oop 04| 2626 | 3201 | 2005 | 6146 | 6052 | 6109 5
No 2 pUMEHTA
¥ 14 734 | 732 | 897 | 589 | 1743 | 1494 | 150,7 3
154 371 | 389 | 41,7 | 331 | 993 | 863 | 87.9 1
Aooxene-| ap o | 319 | 470 | 272 | 863 | 748 | 732 5
No 3 pUMEHTA
: 1 86 | 108 | 189 | 163 | 183 | 88 95 3
154 63 | 121 | 83 63 | 17.03 | 1404 | 68 1
%
100 100 100 100 100 100 100
100 -
90 -
80 - 71.4 68,5 609
70 7 62,5 62,5 60,9 63,3
60 52,6 51,5
50 - 44,2 43,6 44,4 mO
40 - ) M lyac
30 - ™ 1,54aca
20 -
10 -
0
> > L \ S L )
&® O <o o9 Q <o ©
& & \,\x@& & <& @\"’& @,é’b
% &

Pucynok 6 — Jluarpamma n3MeHeHHs! KOHIIEHTPALUU BPEIHbIX XUMUYECKUX BELIECTB B
BO3/yX€ B KAMEpEe OTHOCUTEIILHO KOHTPOJIBHBIX 3aMepOB 0e3 001ydeHus

BbIBO/IbI

1. be3 mpeaBapuTENbHOTO OOJIY4YEHHUs OIBITHBIX CTeKON Y@ JamMmoil KOHIEHTpaIus
aMMHaka cHmkaercs B 3 pa3a 3a 30 muH, rekcaHa — B 2,2 paza 3a 1 4, B 2,9 pa3a 3a 1,5 u,
areroHa — B 2,2 pa3a 3a 1 4, B 3,05 pasa 3a 1,5 4, strnanerara — B 2,5 paza 3a 1 4, B 3,5 paza 3a
1,5 4, 6enzona — B 1,9 paza3a 1 4, B 2,8 paza 3a 1,5 4, Tonyona — B 2,4 paza 3a 1 4, B 4,5 pa3 3a
1,5 4, Oyrmnanerara — B 2,5 pa3a 3a 1 4, 4,3 pa3a 3a 1,5 4, m-kcuiona — B 2,6 paza3a 1 4, B 3,6
paza 3a 1,5 4, 3amax Bcex HCCIEAyeMbIX XHUMHUYECKHUX BEIIECTB OCTAETCSI B TEYCHHE BCETO
SKCTIEpUMEHTA.



2. Ilpu HempepsiBHOM 00syueHHH YD aMIioil ONbITHEIX MOBEPXHOCTEH ¢ HAHOMIOKPBITHEM
U3 TUOKCH/Ia TUTaHA KOHIIEHTpallUsg aMMHUaKa CHI)KAaeTcsl B cpeiHeM B 3 pa3a 3a 12 MuH, rekcaHa
—B4pazazalu B6pa3izal,5uy,anerona—B 3 pa3aszalyu,BS,5 paza3sa 1,5y, sTunamnerara — B
Spazs3alu,B7pa3z3al,5yq, 6en3zona—B 3 pazazalu,BS pa33al,5y, Tonmyona — B 4 paza3a l
4, B 5,5 pa3za 3a 1,5 4, Oytunanerara — B 6,5 paza 3a 1 4, 6 pa3 3a 1,5 4, m-kcusnona — B 4 paza 3a
1 4, B 9,5 pa3 3a 1,5 4, 3anmax Bcex UCCIEAYEMbIX XUMHUYECKUX BELIECTB OCTaeTcs B TeueHue 1,5
9.

3. Takum 00pa3om, NMpu HENPEPHIBHOM 00IydeHUH YD JTaMITON OIBITHBIX TMTOBEPXHOCTEH C
HAaHOMOKPBITUEM U3 IMOKCHJIa TUTaHa KOHLEHTpaIUsi aMMHaKa, reKkcaHa, alleToHa, 3TUIalerara,
OeH3oa, ToIyoJa, OyTHiIaleTaTa U M-KCHIIOJIa CHUKAETCA B Cpe/IHeM B 2 pasa ObIcTpee, ueM Oe3
MIPEIBAPUTEIHLHOTO O0IYICHUSI.

3AKIIIOYEHUE

ONbITHBIE TOBEPXHOCTH C HAHOIMOKPHITUEM W3 JMOKCHAA TUTaHA NPU HENPEPHIBHOM
O0NMy4yeHUH WX yIbTpadHOIeTOBON JaMmoil 0071aAal0T CIOCOOHOCTBIO J1€30JJ0pPUPOBATH U
00€3BpEKMBATH BO3/1YX OT BPEAHBIX XMMUYECKUX BEIICCTB.
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