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Mpeancnosue

Lienu u npuHumunel ctaHgapTusaummn B Poccuiickon ®efepaunm ycraHosneHel ®eaepanbHbiM 3aKOHOM
oT 27 nekabps 2002 r. Ne 184-03 «O TexHUUIECKOoM perynmpoBaHiny, a npasuna NpUMeHeHUs HaLMoHaNbHbIX
ctaHgapToB Poccuiickoit degepaumn — FOCT P 1.0—2004 «Ctanpaptusauma 8 Poceuiickoid degepaumn.
OCHOBHbIe MOMOXeHUsI»

CBepfieHUA o cTaHaapTe

1 PA3SPABOTAH OTKpbITbIM akLoHepHbIM 0bLLecTBOM «Bcepoccuitckuin HayuHo-uccneaoBaTenbCkuin
WHCTUTYT Lenntono3Ho-6ymaxHoi npombiwnerHoctn (OAO «BHUMB»)

2 BHECEH TexHuuyeckum KkomuTeToM ro ctaHaapTusauumn TK 177 «Lenntonosa, 6ymara, KapToH U Ma-
Tepuarnbl NPOMBILLMIEHHO-TEXHUYECKNE PA3HOrO HasHaYeHUs»

3 YTBEPXOEH W BBEAEH B ,EI,EI?ICTBVIE Mpukasom degepanbHOro areHTCTBa No TeXHUYECKOMY
perynvpoBaHuio 1 MeTpornorin ot 23 aekabps 2010 r. Ne 1067-ct

4 HacTosiwmin cTaHgapT paspaboTaH ¢ y4eTOM OCHOBHBIX HOPMAaTUBHBIX MOMOXEHNA MeXayHapoaHOro
ctangapTa NCO 9562:2004 «Kauectso Boabl. OnpeaeneHne aacopbupyeMblix opraHU4ecku CBA3aHHbIX rano-
reHoB (AOX)» [ISO 9562:2004 «Water quality — Determination of adsorbable organically bound halogens
(AOX)», NEQ]

5 BBEJAEH BIMEPBbIE

UHopmayust 06 UBMeHeHUsIX K HacmosieMy cmaHOapmy rybnukyemcs 8 exxe200H0 u3dagaeMoM UH-
gopMayUOHHOM ykasamerne «HauyuoHarbHble cmaHOapmbi»y, @ MeKCm U3MeHeHUll U rornpasok — 8 eXxeme-
CAYHO U30asaeMbix UHGhOPMaUUOHHbIX yKa3amensix «HauuoHaneHele cmaHdapmel». B cnydae nepecmompa
(3amMeHbi) unu ommeHsl Hacmosiweeo cmaHdapma coomseemcmesyrowiee yeedomieHue bydem orlybrnukosaHo
8 eXXeMeCsIYHO u30agaeMoM UHGbopMayUOHHOM yKkazamene «HayuoHarnbHbie cmaHOapmsly. Coomeemcmey-
rowjast uHghopmayusi, yeedoMIIeHUE U MEeKCMbl pa3MeLiaomcesi makxe 8 UHghopMayuoHHol cucmeme obuje2o
nonk308aHusi — Ha ogpuyuanbHoM calime ®edeparnibHO20 azeHmMemea 10 MEeXHUYECKOMY pe2ynupos8aHuio U
memponoauu e cemu MIHmepHem

© CraHgaptuHdopm, 2011

HacToswuin ctaHaapT He MoxeT BbITb MOMTHOCTLIC UM YacTUYHO BOCNPOU3BEEeH, TUPaXKMPOBaH 1 pac-
MpocTpaHeH B KavecTse omLManbHOro usaaHus 6es paspelueHus degepansHOro areHTCTea Nno TeXHUYECKo-
MY PErynMpoBaHunic 1 METPONOrM
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HAUUWOHANBbHBLIA CTAHAOAPT POCCUMNCKOW OEQEPALMUMU

MPOLIECCHI NMPOU3BOACTBA LENNIONO3HO-BYMAXXHOW MPOMBILLNEHHOCTHU

MeTtoa onpepeneHus cogepXaHua aacopGupyembix ranoreHopraHM4eckux
coeanHeHun (AOX) B NnpUpPOAHBIX U CTOYHBLIX BoAax
npeanpUATUIA LIENNIONO03HO-6YMaXHOW NPOMBILNEHHOCTH

Pulp and paper production processes. Method for determination of adsorbable organic halogen compounds (AOX)
content in natural and waste waters of pulp and paper mills

DNata BBegeHnsa — 2011—03—01

1 O6nacTb NpUMeHeHns

HacToswuia cTaHaapT ycTaHaBnuBaeT MeTog onpeaeneHus cogepXaHus agcopbmpyembix Ha akTUBUPO-
BaHHOM CBEPXYMCTOM Yrie opraHM4ecKn CBA3aHHbIX ranoreHos — xnopa, 6poma 1 ioaa [nanee — opraHu-
yecku casizaHHble ranoreHbl (AOX)] B npo6ax NpupogHbIX U CTOMHBIX BOA (danee — Boaa) NpeanpuaTuin
Lennono3Ho-6yMakHOW NPOMBILLIIEHHOCTH.

HwxHWiA npegen 3Ha4eHUIn MacCoBOW KOHUEHTpaUUn opraHnYecku CBA3aHHbIX ranoreHoB, U3MepsaeMoin
no HacTosllleMy cTaHaapTy, — 10 Mkr/am3.

2 HopmaTuBHbLIE CCbISKN

B HacTosiLem cTaHaapTe Ucnonb3oBaHbl HOPMATUBHBIE CChINIKU Ha crieytolme cTaHaapThi:

FOCT P 51592—2000 Bopa. O6wue TpebosaHuMa k oT6opy Npob

FOCT P 52501—2005 (MCO 3696:1987) Boaa ana nabopatopHoro aHanuaa. TexHudeckue ycnosus

FOCT P 53228—2008 Becbl HeaBTOMaTU4eckoro aencteusa. Hactb 1. MeTponorudeckne n TexHudec-
kne TpebGosaHusa. UcneitaHus

FOCT 61—75 Kucnota ykcycHasa. TexHudeckue ycnosusi

FOCT 1770—74 Mocyna MepHaa nabopaTtopHas cTeknsiHHas. LinnuHapbl, MeH3ypku, konbel, Npobupku.
O6Lwmne TeXHNYeckue ycrnosus

FOCT 2222—95 MeTaHoN TexHU4ecknin. TexHuyeckne ycnosus

FOCT 3118—77 KucnoTta conaxas. TexHuyeckue ycnosus

FOCT 4166—76 HaTtpuin cepHokucnblin. TexHudeckue ycnosusa

FOCT 4168—79 Hatpuit asoTHOKUCALIA. TexHU4Yeckue ycnosus

FOCT 4204—77 Kucriota cepHas. TexHudeckue ycnosus

FOCT 4217—77 Kanuii a3oTHOKUCAILIA. TexHu4Yeckue ycnosus

FOCT 4232—74 Kanuid nogucTbid. TexHn4eckune ycnosus

FOCT 4461—77 Kucrniota a3oTHas. TexHudeckue ycnosus

FOCT 4640—93 Bata muHepanbHasa. TexHu4eckne ycnosus

FOCT 5583—78 (MCO 2046—73) Kucnopoa razoobpasHblii TEXHUHECKUI 1 MeAULMHCKUIA. TexHUuYec-
Kue ycnosua

FOCT 5644—75 Cynbcut HaTpus 6e3soaHbINn. TexHu4eckne ycnosus

FOCT 6217—74 Yronb akTUBHBIA ApeBecHbI ApobneHbin. TexHudeckne ycnosus

FOCT 7328—2001 MNipu. OBLLMeE TEXHUYECKUNE YCNOBUA

FOCT 9147—80 Nocyaa n obopyaosaHue nabopaTtopHble papdopoBble. TexHudeckue ycrnosus

FOCT 10163—76 Kpaxman pacTBopuMbIN. TexHuyeckue ycnosus

FOCT 18270—72 Kucnota ykcycHasa ocoboi YucToTel. TexHudeckue ycnosus

Uapanve opmumanbHoe
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FOCT 24104—2001 Beckl nabopaTtopHble. ObLiMe TexHu4eckne ycnosus*

FOCT 25336—82 Mocyaa 1 obopyaoBaHue nabopaTopHble CTEKNsAHHbIE. TrMbl, OCHOBHbIE NapamMeTpbl
1 pasmepsbl

FOCT 29169—91 (MCO 648—77) Mocyna nabopaTtopHas cTeknaHHast. MNneTkn ¢ 0QHOW OTMETKON.
TexHudeckue ycrosus

MpumeyaHue—Ilpn Nonb3oBaHWM HACTOSLLMM CTaHAAPTOM LienecoobpasHo NPOBEPUTL AENCTBUE CCbINOY-
HbIX CTaHAAPTOB B MHMOPMAaUMOHHOM cucTeMe obLWwero nonb3oBaHWsi — Ha oduumansHoM canTe PegepanbHOro
areHTCTBa Nno TeXHN4eCKOMY perynmpoBaHuto n MeTponorum B cetn |/|HTepHeT Unu No exerogHo ndgasaemMmomy Mchopma-
LMOHHOMY yKasaTento « HauuoHanbHbele cTaHgapTbi», KOTOPbINA ONYyGNMKOBaH NO COCTOSHMIO Ha 1 AHBapS TEKYLLero roaa, u
Nno COOTBETCTBYIOWMM €XEMECHYHO M3aaBaemMblM MHOPMALMOHHBLIM yKasaTensm, onybrmKoBaHHbIM B TEKYLLEM rogy.
Ecnu CCbINOYHbIN CTaHAAPT 3aMeHeH (M3MEHEH), TO NpU MOMb30BaHMM HACTOSLWMM CTaHAAPTOM creayeT PyKOBOACTBO-
BaTbCH 3aMEHSIOLWMM (M3MEHEHHbIM) CTaHZaPTOM. ECnn cecbinoyHbIN cTaHgapT oTMeHeH 6e3 3ameHbl, TO NONoXeHne, B KO-
TOPOM AaHa CCblfnKa Ha Hero, NPUMEHAETCA B YacTu, He 3anarMBa|ou.|,e|7| 3TY CCbIJIKY.

3 TepmuHbI 1 onpeaeneHns

B HacTosilwem cTaHgapTe NpUMeHeHbl criedytowmne TepMnHbl C COOTBETCTBYHOLUMMU onpeaeneHusIMun:

3.1 copepxaHue opraHuyecku cBA3aHHbIX ranoreHoB; AOX: CymmapHoe cogepxaHue xmopa, bpo-
Ma v hoda B NMPUCYTCTBYIOWMNX B BOAE ranioreHopraHnyecknx coeuHeHnsX B pacTBopeHHon hopme unmn aa-
copbupOoBaHHBIX B3BELLEHHbIMM B BoJe BellecTBamu, Unv B netydei popme POX.

3.2 xumun4eckoe notpebnenue kucnopopa; XINK: Cogepxarve kicrnopoaa, 3KBMBaneHTHoe coaep-
XaHuo BuxpomaTa, noTpebnsaemMmoro pacTBOPEHHBIMA 1 B3BELLEHHbIMW BellecTBamy B BoAE.

4 Ocob6ble ycnosus

4.1 TMpucyTcTBre B Npobe BoAbl aKTMBHOIO X/iopa U HEKOTOPBIX HEOPraHNYeCcKUx coeagMHeHuiA bpoma u
"oga NpvBOAUT K 3aBbILUEHHOMY pe3ynbTaTy UcnbiTaHus. Peakuum sTUX BewwecTB ¢ OpraHNYeckuMm BelLecT-
BaMu 1 aKTUBUPOBAHHBIM CBEPXHYNCTLIM YreM HEeATpanuayoT cynbUTOM HaTpuUs cpasy nocre B3sTUsi Npobbl
BOAbI.

4.2 CxuraHue B neyvn annapaTyphbl AN CkUraHua npobbl opraHnecknx coeauHeHuin 6poma n noga npu-
BOAWT K 3aBbILLEHHOMY pe3ynbTaTy UCTbITaHuS.

4.3 TMpobbl BOAbI, cogepxalme 6Uonormieckme MHrpeaneHThbl (HanpuMep, MUKPOOPraHM3Mbl, BOAOPOC-
nn 1 ap.), Ao NpoBeAeHUs UCNbITAaHWUA MOAKUCTIAIOT a30THOM KACNOTOMN U BbIAEPXMBAIOT 0KOMOo 8 4, 4To6bl UC-
KNIOYUTb BANSAHWE Ha pesynbTaT N3MepeHust XJiopa, cogepXallerocs B aTUX UHrpeaueHTax.

4.4 Bblcokas KOHUEHTpaLWs HeopraHUYeckux ranoreHuaos B npo6e sogpl (okono 1 r/am®) npu agcop6-
U1 Npobebl BoAbI METOAOM BCTPSIXMBAHMUSA NMPUBOAUT K 3aBLILLEHHOMY pe3ynbTaTy sMepeHus No CPaBHEHUIO C
aacopbuuein KONOHOYHLIM METOAOM.

4.5 MpucyTcTeue B Npobe CNMpPTOB, apoOMaTUYECKUX coeaNHEHUI UK KapBOHOBBLIX KUCNOT NpU 3Have-
Hun XMK Gonee 100 mr O,/AM® NPUBOAUT K 3aHUKEHHOMY Pe3ynbTaTy U3MEPEHUS.

4.6 Mpu cogepxaHum B NpobGe BoAbl B3BELLEHHbLIX BELecTB pekoMmeHayeTca ans abcopbuumn npobbl
BOAblI NPUMEHATL METOA BCTPAXMBAHWUS UMW KONTOHOYHBIA MeToA,.

4.7 MeToAa no HacTosweMy CTaHAapTy He AaeT NOMHOro U3Bie4eHNA U3 Npobbl BOALI HEKOTOPbLIX NONAP-
HbIX U TMAPOMUNBHBIX COeAUHEHUI, HAaNPUMepP MOHOXITOPYKCYCHON KUCMOTHI.

4.8 TMokasaHua perncTpupytoero YCTporucTBa, BbIpaXKEHHbIE HE B e ANHULLAX MAaCCOBOW KOHLEHTpaLun
ranoreHoB, a B Apyrux eanHuLax, Hanpumep B KONMYECTBE 3NEKTPUYeCcTBa, NepeHeceHHoro noHamn rasore-
HOB, NEPEeCHNTLIBAIOT HA MacCOBYHO KOHLEHTPaLMIO ranoreHoB, UCNOoNb3ys COOTBETCTBYIoLWME (hopMYy bl.

5 CywHocTb MeToAa

CywHoCcTb MeToda onpeaeneHus coaepxaHns aacopbupyemblX opraHuyeckn CBsI3aHHbIX ranoreHoB Mo
HacToslLeMy cTaHgapTy 3akn4aeTca B noakucrneHun npobbl Boabl a30THOM KUCTOTON, agcopbuum ranoreHoB
Ha aKTMBUMPOBaAHHOM CBEPXYUCTOM Yrfe, CXUraHu yrma B NOTOKE Kucropoda npu  Temnepartype
950 °C — 1000 °C 1 M3sMepeHUn B perucTpupytoLLieM YCTPOMCTBE MACCOBOM KOHLLEHTpaLym ranoreHos (MKr/am3).

* Ha tepputopum Poccurickon ®eagepaunm pencreyet FOCT P 53228—2008: ¢ 01.01.2010 — B 4acTn BHOBb pas-
pabaTbiBaeMbIX U MOAEPHU3UPYEMbIX Becor; ¢ 01.01.2013 — B yacTu Becos, paspaboranHbix go 01.01.2010.
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6 PeakTusbl

Bce ncnonb3yemble Anst aHannsa peakTuBbl AOMKHBI BbITh XUMUYECKN YNCTBIMK (X.4.) 1 (UNK) YACTBIMU
And aHanusa (4.4.a.).

6.1 Boga anctnnnuposarHas 2-i ctenerHu ounctkn no FOCT P 52501 unu akBnBaneHTHas e no Ka-
YyecTBy.

MpumedaHue— Bbicokoe cogepxaHue xropa B XonocTon npobe moxeT 6biTb 06yCnoBNeHo NCnonb3oBaHu-

€M BOZbl He4OCTATOMHONW YMCTOTHl. B 9TOM crnyqae BoAa JOMKHa ObiTh O4MLLEHa aKTVBHBIM APEeBECHbIM APOGIeHbIM
yrnem.

6.2 Yromnb akTMBMPOBaHHbIA CBEPXHYNCTLIN
MpaBuna obpalleHns ¢ akTUBUPOBAHHBIM CBEPXYUCTBIM YriieM — Mo MPUIoKEHNto A.
6.2.1 Yronb aKTMBMPOBAHHbIA CBEPXYNCTLIA ¢ pasMepoM rpaHyn ot 10 go 50 um ans nposeaeHUs ag-

copb6umm Npobbl BoAbl METOAOM BCTPAXMBAHUS.

6.2.2 Yronb akTMBMPOBaHHbIN CBEPXYUCTbIN — «TKaHeBbI 06paseL,» Ansa npoBeaeHus agcopbumm npo-
6bl BOObI METOAOM NepemMeLLVBaHNS B BUAE KPYrIbIX AUCKOB pasmepoM (13 £ 3) MM 13 YISt N TKaHU ¢ yrrem
Ha MOBEPXHOCTU.

6.2.3 Yronb aKTMBMPOBaHHLIA CBEPXYUCTLIN ¢ pasmepoM rpaHyn ot 50 go 150 um Ansi nposeaeHns aa-

copb6umnm Npobbl KONMOHOYHLIM METOAOM.

6.3 Kucnota a3oTHasda

6.3.1 Kucnota asotHas no TOCT 4461, 4.4.a., nnoTHocTbo 1,41 r/lemd.

6.3.2 Kucnota asoTHas pasbasneHHasl, MonsipHoi koHLeHTpauum ¢ = 0,02 mons/ame.

6.4 Kucnorta cepHas koHUeHTpupoBaHHas no FOCT 4204, u.4.a., nnoTHocTbio 1,84 r/eve.

6.5 Kucnota consiHasa no FOCT 3118, u.4.a., MONAPHOW KoHUeHTpauum ¢ = 0,010 monbs/ams.

6.6 Kucnota ykcycHas negsiHas no FOCT 61 unu TOCT 18270, x.u.

6.7 Kucnota 2-xnop6eHsonHas.

6.8 4-XnopdeHon.

6.9 Kucnopog ocoboi uuctotel no FOCT 5583 ona cxkuraHns akTMBUPOBAHHOMO CBEPXYUCTOrO YrNs ¢
agcopbupyemoi npobbl B annapaType 41s oxunraHus npobel. [JonyckaeTcs UCNomnb3oBaTh ApYrue rasbl, Mak-
CMManbHO OYMLLIEHHbIE OT MPUCYTCTBUSA B HUX Xropa U Bpoma B noboi xuMmudeckoin hopme.

6.10 Kanui azoTHokumcnbln no FOCT 4217.

6.11 Kanuin noagnctoli no FOCT 4232.

6.12 Kpaxman pactsopumebliii no FOCT 10163.

6.13 Hatpwuin asoTHokucneln no MOCT 4168.

6.14 Hatpua cynbdat no FOCT 4166.

6.15 Hatpusa cynbcput no FOCT 5644.

6.16 Yronb aKTUBHLIN gpeBecHbi ApobneHbin no MOCT 6217.

6.17 Kucnota consHas, ctaHAapT-TUTPbI MONAPHOW KOoHUeHTpauuu ¢ = 0,1 Monb/amd.

6.18 Bata muHepanbHas no MOCT 4640.

7 Annapa‘rypa, nocyaa n ecnomorarternbHble cpeaACcTBa

7.1 Annapatypa ans ckuraHusa npobbl (pucyHok 1), cocToslas u3: npueMHuka obpasua ¢ KsapLeBoW
NoJO0YKON, B KOTOPYIO NomeLuaoT Npoby; neyn Ans CkuraHus; KeapLieBor Tpybku Ans cxuraHus; abcopbepa c
KOHLIEHTPUpOBaHHON cepHol kncnoTon H,S0, (6.4); Aueitkn ¢ aNeKTponMToM 1 pabouummn anekTpoaamu, co-
CTOSILUMMK U3 3neKTpoaa-reHepaTopa (CepebpsHbIf cTepXXeHb) U KOHTP-3nekTpoaa (NnaTUHOBOE KOMbLO), U
N3MepUTENbHLIMU 3NEKTPOAAMU, COCTOSALLIMMU U3 OCHOBHOMO N3MepUTENLHOIO anekTpoaa (cepebpsiHbii cTep-
XX€Hb, MOKPLITLIA XSTopUcThiM cepebpom AgCI) u anekTpoaa cpaBHeHUs1 (CepebpsiHbIn CTepXXeHb, NOKPbLIThIN
xnopuctbiM cepebpom AgCl), nomeleHHoro B Tpy6Ky co wnudosaHHOW Auadparmoit; 3a1eKTpoMarHuTHON Me-
Lank4 ana nepemMeLInBaHna pacTeopa 31eKTponuTa; ycTponcTea AN perncTpaLmn MaccoBoi KOHLEHTpaLum
ranoreHoB B uHTepBane 1—1000 mkr/am3 ¢ TouHocTelo Ao 0,1 Mmkr/am® (oanee — perucTpupyiolliee
YCTPOMCTBO).
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1 — npuemHuK o6pasLa; 2 — kBapLesas 11oo4Ka; 3 — nevs Ans oxuranus; 4 — ksapuesas Tpybka ans coxuranus; 5 — abcopbep ¢
KOHLIEHTPUPOBaHHOW CEPHOW KUCMOTO; 6 — TUTPOBaNbHAs AYerka C NEKTPONUTOM; 7 — paGoune anekTpoabl; 8 — uamepuTesbHble
anekTpoabl; 9 — ANeKTpoMarHMTHas mMewanka; 10 — perucTpupyiollee yCTpOICTBO Ansi perucTpaLyvn MacCoBOIW KOHLIEHTPaLK rano-

reHos; 17 — Tpy6ka Ansa ssofa KMcnopoaa Ans CkuraHusa Npobbl

PucyHok 1 — Annapatypa ans oxuraHus npob6ei

7.2 Bechbl nabopaTopHble BEICLLENO Kracca TOYHOCTM ¢ HaubonbLuMM Npegernom B3sewmsaHus 200 r no
FOCT 24104 v Becbl no FOCT P 53228.

[onyckaeTca Ncnonb3oBaHne 3MeKTPOHHBLIX BECOB, METPONOrMYeckne XapakTepuUcTUKU KOTOPLIX Bbllle
WIN COOTBETCTBYIOT BhlLLEYKa3aHHbIM NabopaTopHbLIM BECaMm.

7.3 Ha6op rpb oT 100 Mr ao 100 r knacca TouHocTn E, no FOCT 7328.

7.4 Mukpownpuubl BMecTUMocCTbio 10 1 100 mkn. OTHOCUTENbHAA NOrPELLUHOCTb U3MepeHus hakTudec-
KOro 3Ha4eHusi Jo3npyemoro obbema X1AKOCTU He Ao/DKHA npeBbiwaTth 2,5 %.

MpwnmedaHue— MoryT6blTb MCNONb30BaHbI MKpoLwnpuusl MLLU-10 unn MLLI-10M BMecTuMocTbio 10 MKN; unn
MLL-100 wnn MLLU-100M BmectumocTbio 100 M.

7.5 Yaweuku hmnbTpyoLMe BMECTUMOCTLHO okono 1 cM3 13 kBapua Unv Apyroro TepMOCTOMKOro mate-
pvana, KoTopble NPy U3MEPEHUN MOXKHO NMPUMEHSITL BMECTO KBapLIeBOM NoAouKkKN. PazMepbl Yalleyek AoKHbI
6bITb OAMHAKOBBIMW C pasMmepamm oa0UKN.

7.6 Konbbl MepHble HanMBHble 2-ro Kracca TOYHOCTM BMecTumocTbio 10, 100, 250, 1000 cm® no
rOCT 1770.

7.7 Kon6bl KoHUYecKMe BMECTUMOCTbI0 250 cM3 M3 XMMUYECK CTOMKOrO CTekna co cTaHAapTHBIMU Mpu-
WndoBaHHBIMU CTEKMAHHBIMK Npobkamu no FTOCT 1770.

7.8 MuneTkn naBopaTopHble 2-To Kracca TOYHOCTU BMecTUMocTbio 1, 5, 10, 25, 50, 100 cm3 no TOCT
29169.

7.9 BopoHka BroxHepa no FOCT 9147.

7.10 Boponka B-75-110 XC no NOCT 25336.

7.11 Annapartypa Ans npoBefeHus aacop6uum npobbl METOAOM BCTPAXUBaHUA:

- BUGpaTop ANnA BCTPsSIXMBaHUS Konb, obecneyvBatollnii nepeMellMBane coaepxallmxcs B konbax
pacTBOPOB;

- unbTpytoLLee npucnocobneHne ans BakyyMHoOM hunbTpaLmm ¢ NonnkapboHaTHEIMKU unsTpamm an-
amMeTpoM, COOTBETCTBYHOLIMM AnameTpy chunbTpytoLero npucrnocobneHns (okono 25 unu 47 mm);

- nonukapboHaTHeI MeMBpaHHbIA hunbTP, Hanpumep, AvameTpoM 25 unn 47 MM U LUMPUHOA nop
0,45 uM 1N aKBMBaNeHTHbIA PUNLTPYIOLLMIA MaTepuan.

4



rOCT P 54263—2010

MoryT 6bITb UCNONb30BaHbI MEMGpaHHbIE NonnkapboHaTHble hunbTpbl TUNna MAAC-OC-2 «Bnagunop»,
B KOTOPbIX codepkaHne obLiero xnopa He npesbilaeT 25 MKr.

AnbTepHaTUBHO MOTYT ObITb UCMOMb30BaHbI PUNLTPYIOLLME Yallevykn U3 KBapLia unm Apyroro TepMo-
CTONKOro Matepuana.

7.12 AnnapaTypa ans npoBegeHusi agcop6uum npo6bl METOAOM NepeMeLIUBaHuUA:

- YCTPOWCTBO ANA KpenneHus «TkaHeBoro obpasua» akTMBUPOBaHHOrO CBEPX4UCTOrO YrMs, Hanpumep
KaTywka, npucoeauHeHHas K npobke;

- NPOMBbIBHOE YCTPONCTBO, HAaNnpMMep MarHUTHas Mewarnka ¢ UMIMHAPUHECKUM CTEKNSAHHLIM (OUINbTPOM
ans dukcaunm «TkaHeBoro obpasuay aKTMBMPOBAHHOIO YA,

7.13 Annapatypa gns npoBegeHusi agcopouum npo6bl KONOHOYHLIM METOAOM

MepuctanbTuieckuini Hacoc ¢ NoNMTETPac TOPITUNEHOBOW TPYBKOW 1 KBapLEBLIMU KOSIOHKaMu Ans ai-
copbLun, pacnonoxeHHbIMW BEPTUKaNbHO OfHa Haf, APYrol, BHYTPEHHUM AnaMeTpOM OKOMo 3 MM U AMUHON
oT 40 go 50 mm. flonyckatoTcsl Apyrue pasmepsbl KOMOHOK.

8 OT60p Npo6 BOALI, NOAroTOBKa K UCNbITaHUIO, XpaHEeHUe, KOHCepBaLus
M TPpaHCNOpTUPOBaHue

8.1 OT60p Npob BOALI, NOArOTOBKA K UCMLITAHUIO, XpaHeHWe, KOHCepBaLMsA 1 TPaHCNopTUpoOBaHUEe — no
FOCT P 51592 co cnegyowumm AONOSIHEHUSAMM.

8.1.1 Mecta oT6opa npob, nepuoanyHocTb 0TOOPA, TUMLI OTEUPaeMbIX NPO6 ycTaHaBAUBAIOT B COOT-
BETCTBWM C NPOrpaMMoii uccrneoBaHUsA BOAbI, YTBEPXKAEHHON B yCTaHOBNIEHHOM NOPAAKE Ha KaXKAOM KOHKpeT-
HOM NPEeanpPUATAM LENNI03HO-6YMaXkHO! NPOMBILLIIEHHOCTH.

8.1.2 [nsa npoBeaeHNa UCMbITaHAA U3 KaXaoro Mecta nNpo6ooTOEOPHUKOM UK BPY4YHY0 OTOUpaloT He
meHee 0,5 am® Bogbl B CTEKMSAHHBIE eMKOCTU. EMKOCTU AOJSDKHBI GbITh 3anonHeHbl BoAoW NOMHOCTLIO A0 KPaes.

8.1.3 B oTob6paHHble Npobkl BoAbl ANsl KOHCEpBaLUuK cpasy e A4obaBnsaioT a3oTHY0 kucnoTy (6.3.1).
Dosoaat pH npo6bl Boab! Ao 1,5—2. O6bIuHO 06beMa 2,5 cM® AOCTaTOYHO AN 4OCTUXKEHUA 3HaveHus pH
mMeHee 2.

9 MoaroTtoBKa K UCNbITAHUIO

9.1 O6wue nonoxeHus

Mepen vcnblTaHNEM pekoMeHAyeTcA NpUBNM3UTENbHO NPOBecCTU rpybyro OUeHKY BepxHero npegena
3HaAYEHWNA MacCOBOMN KOHLLEHTPaLMK ranoreHoB B UCMbITYeMol Npo6e BoAbl, yunTbiBasi, 4to pabounii guanasoH
N3MEPUTENbHOM LUKaNbl PErvcTpupyiowwero ycTpocTBa AOSkeH HaxoauTbeAa B WHTepBane oT 10 go
1000 mkr/gm3.

Mepen nposeaeHnem ucnblTaHus nposepsitoT 3HadyeHre XK npobbl. Mpu 3HaveHun XIMK 6onee 20 mr
0,/am3 npoby pasbaBnstoT pasbaBrneHHON a3oTHO KUCNOTOIA (6.3.2).

B cnyyae ecnu ncneityemas npoba nepep usmepeHuemM aomkHa 6biTb pasbasneHa, npyu obpaboTke pe-
3ynbTaToB UCMbITAHUA YUnUTBIBAIOT KOoadpduumeHT pasbasneHus K

_ 06bem pasbaeneHHON npobbl, p,M3 (1)

K

McXoaHbINn 06beM Npobbl, ,qms

Ecnun TpebyeTcs pasbasneHue ucnbityemon npobel 6onee yem B 10 pas, To ero NpoBOAAT B HECKOSIbKO
aTanoB. MuHMManbHbI pasbasnsaemblil 06bem AormkeH BbiTb He MeHee 5 cM3.

Mpo6bl BOAEI C BEICOKUM COAepXXaHUeM MUHeparsibHbIX Cofiel B pacTBOpPeHHON hopme MOoryT 6biTb UCTIbI-
TaHbl N0 MeToay, NpMBeAeHHOMY B NpunoxeHuu b.

MpuwmeyaHmne—Agcopbumua 6e3 pasbasnenns npobel gonyckaeTes, ecnm sHadenmne XK menee 20 mr O,/am3.

9.2 NoparotoBka cTekNsiHHOW NabopaTopHOM NocyAabl

Bcs cTeknaHHas nabopaTopHas nocyaa AorrkHa 6bITb NPOMBITA XPOMOBOW CMEChI0, 3aTEeM BOAONPOBOA-
HOW BOAOM, Mocre Yero nocyay eile pas ononackmealoT OHULLIEHHOW AUCTUNNUPOBAHHON BOOON.

Meproanyeckn, HO He pexe 0AHOro pasa B MonroAa, NPOMbLIBalOT KBapLesyto TpybKy B annapatype Ans
CXUraHna nNpobel pasbasneHHoi 20%-Ho a30THOM KUCMOTOM, Nocne Yero TpybKy ononackvsaoT O4ULLIEHHO
ANCTUMITMPOBAHHON BOAOMN.
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9.3 lMpuroToBneHue pacTBOpPOB

9.3.1 MpurotoBneHne o4ULEHHON AUCTUNNUPOBaHHON BoAbI

OucTnnnupoBaHHyto Bogy 2-1 CTEMEHN O4YUCTKM NOMELLAOT B CTEKISAHHY0 NabopaTopHyo eMKOCTb C rep-
METUYECKN 3aKpbiBatoLLencs NpoBKoA, BHOCST aKTUBHBIA ApeBecHbIn ApobreHbli yronb 1 HacTansakoT 14 npu
nepuoandeckomM nepemeLLnsaHum.

OuniieHHyo Takum ob6pasom AUCTUNNMPOBaHHYO BOAY WCMOMNb3YHOT ANS NPOMbIBaHWSA MOCYAbl, NpUro-
TOBIEHWSA PacTBOPOB, OUNCTKN KBApLLEBOW TpyOKM.

OunLLeHHYI0 AUCTUANUPOBAHHYO BOAY HAcTaMBaloT U XpaHAT B 3alMLLEHHOM OT cBeTa MecTe.

9.3.2 lpurotoBneHue pacTBopa a30THOKACIOro Kanus

B mepHyto konby BmectumocTsio 1000 cM® nomelyatoT 60 T a30THOKMCIIONO Kanusl U AoBoasT o6bem 4o
METKN OYULLEHHOWN ONCTUNMPOBaHHON BoAoN. Mony4akoT pacTBOp C MacCOBOM KOHLEHTpaLMen asoTHOKUCIO-
ro kanus ¢ = 60 r/am°.

9.3.3 lMpuroroBneHUe OCHOBHOro pacTBopa 3NeKTponuTa

B MepHyto konby BMecTumocTbio 1000 cm® noMeluaroT 750 cm® 100%-HOoM neasiHON YKCYCHON KUCOThI 1
pobBaensioT 250 cm® pacTBopa asoTHokUcnoro kanus o 9.3.2. O6bem pacTBopa A1s 3anofHeHUs SHeliku ¢
3MeKTPONNTOM B anmnapatype Ans CKuraHus npobbl — 45 cv®.

9.3.3.1 lMpuroTtoBneHne paboyero pacTeopa aneKkTponuTa

B MepHyto konby BmectiMmocTbio 100 cm® nometuatoT 50 cM® OCHOBHOTO pacTBopa arnekTponuTa (9.3.3)mn
[oBoaAT o6beM A0 METKM OYULLEHHON AUCTUNIMPOBAHHO BOAON.

9.3.4 MpurotoBneHne 0OCHOBHOIO pacTBoOpa a30THOKUCIOro HaTpust

B mepHyto konby BmecTMmocTbio 1000 cm® nomelLaioT 17,0 r a30THO-KUCTIOTo HaTpusi, A0BaBMSIOT OKOMO
500 cM® oUMLLIEHHOW AUCTUNIMPOBAHHOM BOAbl, NepeMeLLBAaLOT A0 MOMAHOTO pacTBOPEHUS a30THOKUCHIONO Ha-
Tpus, gobaenatoT 25 cM® a30THOM KUCTIOTHI (6.3.1) nnoTHocTbio 1,41 r/cm® 1 goBoaAT 06beM 40 METKU OUMLLIeH-
HOW OWUCTUNNNPOBaHHOW Boaon. MonyyatoT pacTBOP a30THOKUCIIONO HaTpUS C MOFMSIPHOW KOHLEHTpauven
¢ = 0,2 mons/am®.

PacTBop xpaHsT B TEMHOW CTEKMSIHHOW EMKOCTU, OH CTabuneH B Te4eHMe Tpex MecsLeB.

9.3.4.1 lMpuroToBneHne NPOMBLIBHOMO PacTBOPa a3o0THOKUCIIONO HaTpua

B mMepHyto konBy BMecTMocTbio 1000 cm® nomewatoT 50 cM® 0CHOBHOTO pacTBOpa a30THOKUACIIONO Ha-
Tpus 1 4oBOAAT 06beM 40 METKMN OYULLEHHOW ANCTUNNNPOBAHHON BOAON. MNony4aloT pacTBOP € MOSSIPHON KOH-
LieHTpaLmeit a3oTHoKucroro HaTpus ¢ = 0,01 Monb/am®, pH pacTopa — mMeHee 2.

PacTBOp XpaHsT B TEeMHOI CTEKNSAHHOWM eMKocTWU. PacTBop ctabuneH B TedeHue 30 c.

9.3.5 MpuroToBneHue KOHTPONLHOrO pacTBOpa CONAHON KUCNOTbI

Copepxxumoe amnynbl CTaHAAPT-TUTPA CONAHOW KUCAOThI KONMYECTBEHHO NEePEHOCAT B MEPHYIO Konby
BMecTUMOCTb 1000 cm® 1 JOBOAAT 06BEM A0 METKM OHULLIEHHO AUCTUNNMPOBAHHOI Bofdoii. MonyyaloT pac-
TBOP C MACCOBOW KOHLieHTpaLmelt xnopuaa ¢ = (3,55 + 0,05) mr/am®.

9.3.6 MpurotoBneHue pacTBopa cynbcuta HaTpus

PacTeopsioT 126 r cynbcuta HaTpus B Boge B MepHol konbe BmectumocTbio 1000 cm® n fosoaaT o6bem
OUNLLEHHON AUCTUNNNPOBAHHON BOAOM OO METKMU.

Mony4yaloT pacTBop cynbguTa HaTpUs ¢ MONAPHOW KoHLUEeHTpaunen ¢ = 1 monb/am>.

PacTBop cTabuneH B TeueHue 30 cyT npu Temnepatype ot 2 °C go 8 °C.

9.3.7 MpuroTtoBneHne pacTBOpPoOB 2-XNOPGEH30MHOW KUCNOTLI

9.3.7.1 MpuroToBneHne 0CHOBHOTO pacTeopa 2-X110pH6eH30MHON KMCMOThI

B MepHyto kondy BmectumocTbio 100 cm® nomewwaroT 110,4 Mr 2-x1opBeH30MHON KUCMOTH U JOBOAST
obbeM [0 METKN OYULLEHHOW ANCTUNNNPOBAHHON BoAON. MonyyatoT pacTBoOp OpraHUYecKu CBA3aHHOIO XJ10-
pa ¢ MacCoBOW KOHLeHTpauuei ¢ = 250 mr/ome.

PacTBopeHue 2-xnop6eH30MHOM KACMOThl MPOUCXOANT O4eHb MedrneHHo. PekomeHayeTcst npuroTasnu-
BaTb 3TOT PacTBOP 32 AeHb A0 ero UCMOMb30BaHUS.

PacTBop MoXeT xpaHuTbcsl B TedeHre 30 cyT B CTEKIAHHON eMKOCTM Npu Temnepatype o1 2 °C 0o 8 °C.

9.3.7.2 MpurotoBneHue paboyero pacTeopa 2-Xnop6eH30MHON KUCMOoThbI

B MepHyto konby BmecTumocTbto 1000 cM® nuneTkoi nomeLLatoT 4 cM® OCHOBHOTO pacTtBopa 2-xrnopbeH-
30MHOM KMCNoTbl Mo 9.3.7.1 n aoBoaAT obbeM A0 METKA OUMLLEHHON OMCTUNNMPOBaHHON Boaon. MonyyaroT
pacTBOP OPraHNYecku CBA3AHHOTO XMopa ¢ MacCoBol KOHLeHTpaLmel ¢ = 1,00 mr/am®.

PacTBop MOXeT XpaHUTLCA B CTEKINAHHOW eMKOCTU 7 cyT npu Temneparype ot 2 °C go 8 °C.
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9.3.7.3 lMpuroToBneHWe cTaHAAPTHBIX PAcTBOPOB 2-XNOpBEH30AHON KUCNOThI

[na nonyveHus cTaHaapTHBIX pacTBOPOB 2-xnopBeH30MHOMN KUCToThl paGoUnii pacTBop xop6eH3oAHON
kncnoTel (9.3.7.2) NUNeTKoN BHOCAT B 06beMax cornacHo Tabnuue 1 B NsiTb 0TAENbHBIX MEPHBIX KOMB BMeCTu-
MocTbto 100 cM® Kaxkaas 1 40BoAST 06beM 40 METKA OUMLLEHHON AUCTUNNMPOBAHHON BOOON.

Ta6nwuua 1

MaccoBast KOHUEHTpauws Of6bem NPOMEXYTOHHOrO OB6bEM KOHTPOSBHOTO
Homep pacrtsopa OpraHW4ecku CBSI3aHHOTO Xnopa, actaopa, om® pacTsopa, cm
Ml(r/}qM3 P ’ !
1 10 1 100
2 50 5 100
3 100 10 100
4 500 50 100
5 900 20 100

Mony4atoT NATb CTaHAapTHEIX PAcTBOPOB 2-XNop6EH30MHON KUCMOTEI C MacCoBO KOHLIEHTpaLuuen opra-
HUYeckn cBsizaHHoro xropa ot ¢ = 10 go ¢ = 900 MKF/JJ,MS.

OTHOCUTENbHAs NOrPELUHOCTb MOMYYEeHHbIX 3HaYeHUA MacCOBOW KOHLIEHTPaLMM OpraHn4ecku CBs3aHHo-
ro Xsiopa B KOHTPOSbHBIX pacTBopax He npesbiwaet 1,5 %.

PacTBOpbI XpaHAT B CTEKMAHHBIX kKonBax ¢ NpuTepTon NPOBKON B 3alUMLLEHHOM OT CBeTa MecTe Nnpu Tem-
nepartype He Bhlwwe 6 °C.

MpuroTaBnMBatoT cTaH4apTHbIE PACTBOPLI B A€Hb UX UCNONb30BaHNUA.

9.3.8 MMpuroTtoBneHune pacTBopoB 4-xnopdeHona

9.3.8.1 lMpuroToBneHne oCHOBHOrO pacTeop 4-xropdeHona

PacTteopstoT 72,5 Mr 4-xnopdeHona B o4ULWEHHOW ANCTUITIMPOBAHHOW BoAe B MepHO konbe BMeCTu-
MocTbto 100 cm® u 0oBoaaT o6bem Ao MeTku. Mony4aroT pacTBOp C MacCoBOI KOHLEHTpaLMein opraHnyecku
cBsizaHHoOro xnopa ¢ = 200 Mr/am®.

PacTsop MoXeT XpaHUTbes B TedeHne 30 CcyT B CTEKNAHHOM eMKOCTU Npu Temnepatype ot 2 °C ao 8 °C.

9.3.8.2 MpurotoBnerne paboyero pacTeopa 4-xnopdeHona

MuneTkoll nepeHocsT 5 cM® OCHOBHOrO pacTBopa 4-xnopdeHona B MepHYIo Konby BMECTUMOCTbLIO
1000 aM® 1 10BOAAT 06LEM 10 METKW OHMLLIEHHOMN AUCTUNNNPOBAHHON BoAoi. MonyyaloT pacTBOp ¢ MaccoBoi
KOHUEHTpaLuen opraHn4ecku cesisaHHoro xrmopa ¢ = 1 mr/om®.

OTOT pacTBOP MOXKET XPAHUTLCA B TEUeHUe 7 CYT B CTEKNAHHON eMKOCTU Npy Temnepatype o1 2 °C ao 8 °C.

9.3.8.3 lMpuroToBneHue cTaHAaPTHLIX pacTBOpoB 4-xnopdeHona

MpuroToBneHWe ctaH4apTHBLIX PpacTBOPOB 4-xnopdeHona NPoBoAAT B TOM Xe nopsagke, Kak 3T0 onMcaHo
ans 2-xnopbeHsonHon kuenoTel no 9.3.7.3.

PacTBOpbI XpaHST B CTEKMAHHBIX KonGax ¢ NpUTepTon NPOGKONM B 3alUMLLEHHOM OT CBETa MecTe Npu Tem-
nepartype He Bbllwe 6 °C.

9.4 N'oMoreHu3auus Npodbl

Mepen npoBeaeHWMEM UcMbITaHWA Npoby BoAbl, NOATOTOBMAEHHYIO MO 9.1, FOMOreHU3UPYHT AN NONHOTLI
CMeLLEHNSI KOMMOHEHTOB NPOoBbl N PaBHOMEPHOCTU pacnpeaeneHns B3BeLLeHHbIX BELLECTB.

Mpoby nepemMeLLnBalOT UM BCTPSIXMBAKOT B CTEKMAHHON eMKocTWU. Ecnin He yaaeTca NONHOCTLIO roMore-
HU3MpoBaTh Npoby BoAbl, TO HE0BX0AUMO NpoBecTyn ee chunbTpaumnio. B aTom cniyyae B ucnbiTyemoit npobe 6y-
[eT onpefeneHo coaepXaHue Tonbko komnoHeHToB AOX B pacTBopuMon dopme.

[ins nsmepeHus otémpatot 100 cM> roMOreHM3MpPoBaHHOI UCNLITYEMON NPOGbI.

9.5 Aacop6uMa Ha aKTUBMPOBaHHOM CBEPXYMCTOM yrne

9.5.1 O6Lwune NonoxeHus

Mepen apcopbumeit Npobel BoAbI K UCNBITYEMOR rOMOreHU3npoBaHHoK Npobe no 9.4 obbemom 100 cm®
po6aBnsioT 5 cM® OCHOBHOrO PacTBOpa a30THOKUCIOro HaTpust no 9.3.4. Aacop6Lmio Npo6bl NPOBOAAT OOHUM
N3 METOA0B, N3NOXKEHHbIX B 9.5.2—9.5.4.



rOCT P 54263—2010

9.5.2 MeTtop BCcTpsiXuBaHUA

Mpo6y, nogroToBneHHyto no 9.5.1, NepeHOCAT B KOHMYECKYo konby oc6bemom 250 cmB.

[o6asnsoT 50 Mr akTMBMPOBAHHOMO CBEPXYUCTOrO YIMA, 3aKpbiBatoT konby Npobkoi 1 BCTpsAXmMBaoT B
BMBpaTope cycneHsuio B TedeHne 1 4.

CycneHsuto punbTpytoT, MCnonb3ys GunbTpytollee npucnocobnexue.

Ecnu npucytctayowme B npobe BellecTBa, HAaNpUMep KomioungHble UN B3BELUeHHble KOMMOHEHTHI,
NPUBOAAT K CHUXeHWo punbTpaLnm, To Npoby pa3baBnsaoT NPOMbLIBHLIM PACTBOPOM a@30THOKUCIIONO HaTpus
no 9.3.4.1 n bUNbTPYHOT NOA AABIEHNEM.

Ononack1BatoT UrnbTP ¢ 0CaAKOM NPOMbIBHBIM PACTBOPOM a30THOKUCIIOro HaTpust o 9.3.4.1 cbbemom
npumepHo 25 cm® HeckomnbkUMM NiopUMAMU. OnonackneaHe NPOMbIBHEIM PACTBOPOM a30THOKUCIONO HaTpust
o6bemom Bonee 25 cm® ymeHbLUaeT BMUSIHWE HEOPraHUYECKUX ranioreHUaoB, HO CHUKAEeT U3BMeYeHue opraHu-
YeCKM CBA3AHHbLIX ranoreHos.

WHdbopmaLusa o nposeaeHWN aToN npoLieaypbl AOMKHA BbITb BHECEHa B NPOTOKOM UCNbITaHMUS.

MpwumedaHne—He gonyckaeTcs oTcackiBaTh NPoby 4OCYXa, TaK KaK 3TO MOXET NPUBECTU K 3aBbILLEHHOMY pe-
3ynbTaTy U3MepeHus, Hanpyumep OT BIWSHUS 3arpsi3HEHHOrO NabopaTopHOro Bo3ayxa.

Mpwv coaepxaHnm B Npobe BoAkbl HeOpraHUYeckux ranoreHuaos B npegenax ot 500 o 1000 mr/am3 peko-
MeHZYeTCsA UCMOoMb30oBaTh KOMOHOYHbBIA MeToa no 9.5.4.

9.5.3 MeTtoa nepemMelUnBaHUA

MpoBoasT agcopbuumio CTyneH4aTo, NPUMEHsA ABa «TKaHeBbiX 06pasLia» akTUBUPOBAHHOIO CBEPXYUCTO-
ro yrns (6.2.2).

UcnbiTyemyto npoby, nogrotosneHHylo no 9.5.1, nepeHocAT B KOHWYECKyl Konby BMeCTUMOCTbIO
100 cmd,

B koHWYeckyto konby nomeLlarT MarHUT MarHUTHOM MeLLasku.

«TkaHeBbIN oBpaseLy yrna NPUKPENNAT K YCTPOUCTBY AJ1s1 KpeNMeHUs U NorpyxarT YCTPOWCTBO B KOJI-
6y c npoboi. 3akpbiBatoT kKoNby NPobKoW U BKNOYAIOT MarHUTHYIO Mewanky. MepemMelunsaoT npoby BoAbI B
TeyeHne 30 MUH co ckopocTbio 750 06/MUH.

Cogepxumoe B konbe coxpaHsitoT.

M3BnekatoT «TkaHeBbIA 0bpaseLy yrns ¢ agcopbuposaHHoi npoboi. MomMelyatoT ero Ha AHO NPOMBbIBHO-
ro yctponctaa. MNMpombiBaloT «TkaHeBbIN 0bpasel» yria NPoOMbIBHLIM PACTBOPOM a30THOKUCIIOrO HaTpusi No
9.3.4.1 HeckoNMbKUMK NopumsaMA Mo 12,5 cM® kaxxaaa. YaansaoT NPOMbIBHOW pacTBop.

MoBTOPAOT NpoLleaypy ¢ ocTaBLeics Npoboit BoAbl U BTOPLIM «TKaHEBLIM 06pasLIoM» yrna.

9.5.4 KOonoHo4HbIN MeTOA,

Ucnonbays nepuctansTMYeckUiA Hacoc ¢ nonutetpadTopaTuneHoson Tpybkoi, ucnbiTyemyto npoby,
noAaroToBNeHHyo no 9.5.1, nponyckatoT Yepes 3anofHeHHbIe akTUBUPOBaHHLIM yriem no 6.2.3 ase agcopbuu-
OHHBIE KOMOHKM CO CKOPOCTbLIO NMOToKa 3 CM3/MUH.

BHU3Y KOMOHKWA NMOMELLaOT MUHepanbHyo BaTy, HackiNalT Ha Hee cnow yrisa no 6.2.3 1 sakpbisatoT
yronb Apyrum crioem MuHeparnbHON BaThl.

MpumeyaHune— KonmiecTBO KONIOHOK MOXeT GbITb YBENMYEHO, ecnu uamepsemble aHaueHna AOX npo6el B
BEPXHEeW 1 HWKHEN KONOoHKax oTnmyaloTes Apyr oT Apyra meHee yem B 10 pas.

3aTteM Yepes KOMOHKM nponyckatoT 25 cM3 MPOMBIBHOTO pacTeopa asoTHOKWUCTIOro HaTpust no 9.3.4.1 npu
CKOpOCTU NOTOKA 3 CM3/MUH.

MponyckaHWe Yepes KOMOHKW NPOMBIBHOrO pacTBoOpa as3oTHOKMUCNOro HaTpus obbemom Gonee 25 cm3
CHWKaeT BIIUSIHNE HeopraHNYeCcKMX rarioreHNa0B, HO YMeHbLUIaeT pesynbTaT opraHMyecky cesi3aHHbIX ranore-
HOB.

UHpopmauus 06 sToM gormkHa 6biTh NpuBegeHa B NPOTOKOME UCMbITaHUS.

Ecnv TBepable BelllecTBa, coaepxalumecs B Npobe, A0MKHbI ObITb BKIOUEHBI B @aHanus, To HE06XoaAMMOo,
YTO6bl OHU HAXOAUNNCH BBEPXY KOTNOHKM.

9.6 MpoBepeHUe UCNbITaAHUA XONOCTON NPOGLI

XonocTyto nNpoby rotoBAT pa3baBrneHnemM a3oTHON KUCNOThl OUYULLEHHON AUCTUNNMPOBAHHOW BOAON.
MpoBepsitoT pH nonyyeHHoro pacteopa. pH gomkeH 6biTb MeHee 2.

B ka4ecTBe xonocTol npoBbl UcrnonbaytoT 100 cm3 pacTeopa.

MpoBoasT agcopbuuo NPobkbl Ha aKTUBMPOBAHHOM CBEPXUYMCTOM Yrie oaHUM U3 MeToaos no 9.5.
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MaccoBasi KOHUEHTpaUUsi opraHMyYecku CBSI3AHHLIX ranoreHoB Arisi XOnocTol npobbl obbemMom
100 cm® He gomkHa npessiwaTh 30 Mkr/am®. Ecnn aTo aHaueHue Gorblue, To NPOBepAOT NPaBUNLHOCTb
BCeX npoLeayp ncneltaHmsa npobbl — aacopbuum, CKUraHns, TMTpoBaHusa Unu paboTbl perucTpupytowero
yCTponcTBa.

Hanuume B nabopaTopun XMMUKATOB UMW APYrMX UCTOMHUKOB 3arpsisHEHUS1 BO34yXa MOXET MOBMNUSATL Ha
pe3ynbTaT UcnblTaHna npobbl.

Ecnu B uamepsiemoii agcopbupyemoit npobe MaccoBasn KOHUEHTpaLuust opraHAYeckn CBA3aHHLIX ranore-
HOB HU3Kasi, @ KOHLIEHTPaLIMS HeopraHUYecK1X raforeHUaoB Belcokas — okorno 1 r/am3, To 3To MoXeT npusec-
TW K 3aBbILUEHHOMY pe3ynbTaTy u3MepeHusi Npobbl. B 3TOM cnyvae pekomeHayeTcs UCTIONb30BaTbL XONOCTYIO
Npoby C Tako ke MacCOBON KOHLIEHTpaLMen HeopraHMYeckux ranoreHUaoB, YTo U B UCTibITyemoi npobe.

9.7 MpoBepka annapaTypbl ANs1 CKUraHUsA Npo6bl

9.7.1 ToproToBKy annapaTypbl 418 OKUraHus npod NPOBOAAT B COOTBETCTBMM C MHCTPYKLUMEN K annapa-
Type.

9.7.2 TMepea Hayanom UCMbITaHWSA NPOBOAAT ABYX3TaNHy NPoBepKy paboTel annapaTtypbl ANs oxura-
HUs NpoOBI.

9.7.2.1 3tan 1: ot 10 Ao 30 pam3 KOHTPONBHOIO pacTBopa CONAHOMN KUCrnoThl Mo 9.3.5 ¢ U3BeCTHON Mac-
COBOW KOHLieHTpaLmel xnopunaa BBOAAT MUKPOLLMPpULIEM HENOCPEACTBEHHO B TUTPOBASbHYIO AYENKY C 3NeKT-
PONUTOM. 3anucbiBatoT NokasaHne PErMcTpUpyoLLEro YCTPOACTBRA.

Mpouenypy NOBTOPSIIOT HE MeHee ABYX pas. Pe3ynbTat NpoBepKM CHUTAIOT NOMOXUTENBHBIM, ECNN cpea-
HeapudmMeTUieckoe 3HaYeHMe BCeX NOSyYeHHbIX NoKasaHUA perMcTpUpyloLero YCTponcTBa He oTinyaeTcs
OT N3BECTHOTO 3Ha4YeHMs1 MacCoBOI KOHLEHTpaLum xnopnaos 6onee 4em Ha 5 %.

9.7.2.2 3tan 2: oT 10 Ao 30 pam3 KOHTPOIBLHOTO pacTBopa COMAHOM KUCNOThI Mo 9.3.5 ¢ U3BECTHON Mac-
COBOW KOHLIeHTpaLUuen Xriopmaa BBOAAT MUKPOLLMPULIEM HENOCPeACTBEHHO B KBApLIEBYIO JIOA0YKY U MoMeLLa-
toT ee B Neyb annapaTtypbl Ans cxuraHnsa npobbl. 3anucbiBaloT NoKasaHWs pPerucTpUpyoLero yCTporucTea.
Mpoueaypy NOBTOPSAIOT HE MeHee ABYX pas. PesynbTaTt NpoBepky CHUTAIOT NONOXKUTENbHEIM, eCN cpeaHea-
pucmMeTUYECKoe 3HaYEHNE BCEX MOSTYHEHHbBIX MOKA3aHUN perMcTpupyoLLIEro yCTPOKCTBA HE OTAMYaEeTCA OT 3a-
OaHHOTO 3HaYeHWs MacCcoBOIM KOHLEHTpaLumn xnopuga 6onee yem Ha 5 %.

9.7.2.3 [ns o4ncTKM annapaTypbl 4Ns COkUuraHna npobbl OT Cregos Xnopa nocre rnpoBepku, NpoBeaeH-
HoM no 9.7.2.2, neped BbINOMHEHUEM NOCMeayoLWNX UCTBITAHUA BBOANAT B KBapLIEBYO MOOOYKY 2—3 Karnu
OYMLLIEHHOW ANCTUNMMPOBaHHOM BOAbI 1 MOMELLAoT ee B MeYb annapaTypbl 4151 CkuraHusa npobel. Mpoueaypy
MOBTOPSIIOT HECKOSbKO pa3 [0 TeX Mop, MoKa He YCTaHOBATCA cTabunbHble nokasaHus perucTpupyowero
ycTponcTsa.

9.7.3 KoHTpornbHas npoBepka annapartypbl

KoHTponbHy0 MpoBepKy NPOBOAAT NepuoamMyeckun, Ho He pexe ogHOro pasa B nonroaa.

[ns KOHTpOMbHOW NpoBepkn paboTbl annapaTypbl UCMOMb3YHT OOAWH M3 CTaHAapTHbIX PacTBOPOB
2-xnop6eH3oiHoM KucroTel Mo 9.3.7.3 unn ognH 13 craHgapTHbIX pacTBopoB 4-xnopdeHona no 9.3.8.3.
Wcnonbaytot 100 cm3 cTaHaapTHOrC pacTeopa W UcnbiTaHWe NpoBoaAT NoGbiM MeToaoM o 9.5.

3anuceiBatoT nokasaHne perucTpupyloLlero ycTponucTaa.

PesynbTtat NnpoBepKy cUnTatoT NOMOXUTENbHbIM, eCi cpeaHeapndMeTUYecKkoe 3Ha4YeHe Nony4eHHoro
noKasaHusi permcTpUpYoLLLEro yCTpPONCTBa He OTNINYAETCs OT M3BECTHOrO 3Ha4YeHUA MacCOBOIN KOHLLeHTpaLmm
xnopuaa 6onee 4yem Ha 10 %.

Onsa 6onee nonHoin nposepkn paboThbl annapaTypbl UCMOSb3YHOT BCe CTaHOapTHbIE PacTBOPbI 2-XI10p-
GEeH30MHONM KNCNOThI UMK BCce cTaHaapTHbIe pacTBopsl 4-xnopdeHona. CTpoAaT kannbpoBoyHbIA rpadmk, oT-
KragelBas No 0CK OpAUHAT U3MepPEHHYIO Maccy Xropuaa, a no ocu abcumMce — U3BECTHOE 3HaYeHNe MacCOBOW
KOHLLeHTpaLumu xnopuga.

PesynbTat npoBepKM cuMTaloT MOMOXUTENbHBIM, eCnn TaHreHE yria HaknoHa kannbpoBOYHON KPUBOWA
HaxoauTcsl B npeaenax ot 0,95 oo 1,05.

9.8 lMNMpoBeneHUe UcCNbITaHUA

BriaxHbli ounbTp Unu «TkaHeBbIA oBpaseL» Yris, Unu BNaxXHbIA Yronb ¢ MUHepanbHOW BaTON U3 Kax-
[0 KONOHKW NOMELLAa0T B KBApLEBYHO JTIOAOYKY U CXKUraroT B NeYn annapaTypbl 47151 CKUraHns npobbl npu Tem-
nepatype 950 °C — 1000 °C.

MpwumedyaHune—Heobxogumo nsberatb nonagaHns cepHo KNCNoTbl B TPYOKY CXMUraHusi.

3anucblBatoT nokasaHne perncTpupyoLLLero ycTpoicTsa.
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10 O6paboTKa pe3ynbTaToB UCMNbITAHUA

MaccoBylo KOHLeHTpaumio aacopbupyemblx OpraHudeckn CeBA3aHHbIX rasioreHos B npobe BoAbl pqy.
MKI/am3, BbIMMCASIOT Mo popmyrie

Paox = (pAOX-McanTyeMaﬂ npoba ~ PAOX-xonocras npoGa) K’ (2)

FA€ PAOX-ucnmiTyeman nposa — NOKA3AHME pervcTpupytoLiero yCTpOIZICTBa ans I/ICI'IbITye‘IyIOIZ npo6bl, MKr/avs;
PAOX-xonoctan nposa — NOKA3AHNE PETUCTPUPYIOLLIErO YCTPOUCTBA AMSl XOMOCTOM npo6bl, MKr/am3;
K — xoacbduumeHT pazbasneHus npobel no 9.1.

MpwumeyaHue— dopmyny (2) NpUMEHSIIOT ANst UBMEPEHUSI CYMMapPHOTo CoAepXaHusi OpraHUYecky CBA3aHHbIX
ranoreHoB B pacTBOPEHHOW, neTyyen nnu agcopbrpoBaHHon dopmax.

[nsi naMepeHns MaccoBON KOHLIEHTpaLIMm OpraHnyYeckn CBs3aHHbIX rarnoreHoB TOMbKO B NieTy4vein dopme
B 6Gap6oTep BHocAT 100 cm3 npobel. OauH koHel, 6ap6oTepa NpUCcoeaUHSAT K UCTOYHUKY KUCTopoaa ANs CXKu-
raHusi, a Apyrow coeguHsIOT ¢ TPYOKON cxxuraHus annapartypsbl. Y cTaHaBMBaOT CKOPOCTb Nodadu Kucrnopoda B
annapartype Ans CKUraHus npoobel.

MponyckatoT NOTOK kKMcnopoaa Yepes u3MepsieMyto Npoby B TeyeHne He meHee 10 MUH A0 cTaBUbHBIX
noKasaHWuiA PerncTpupyroLero yCTponcTea.

3anucbiBatoT nokasaHne perucTpupytoLero ycTponcTea.

3a pesynbTaT UchbITaHUs Npobbl Bodbl MO HaCcTosWeEMY CTaH4apTy NpUHUMaloT cpegHeapudMeTuiec-
koe 3HayeHWe ABYX napasnnenbHbIX onpedeneHnii, oKpyrneHHoe Ao ABYX 3Havawmx umudp.

PacxoxgeHue mexay napannensHeiMu onpeaeneHnammn He npesoiwaeT 10 %.

11 MpoTokon ucnbiTaHUsA

MpoTokon ncnbiTaHns AoKeH coaepXxathb:

- CCBIIKY Ha HacTOsILLMIA cTaHAapT;

- naeHTndukaumo Npobel Boabl (HanmeHoBaHWe Npobbl Boabl, MecTo oTbopa, TMn Npobbl, NapameTpbl
KOHcepBaLum);

- mMeToa agcopbuuu;

- OaTy nNpoBeAeHus UCNbITaHusa (YMCro, Mecsil, roa);

- pe3ynbTarbl UCMbITAHUS.

10
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MpunoxeHune A
(pekomeHayemoe)

MpaBuna o6palleHUn ¢ aKTUBUPOBAHHbLIM CBEPXYUCTbLIM yrieMm

A.1 PekomeHngyeTtcs ncnonb3oBath Ans HAaCTOAWEro MeToAa aKTMBUPOBAHHLIA CBEPXYMCTLIN Yrofb NOAXOAsILLEN
aacopbUNOHHON EMKOCTU C HU3KMM COoAepXaHWeM HEOPraHMYeCcKoro Xnopuaa.

A.2 AKTMBMPOBaHHbIV CBEPXHUCTLIN Yronb agacopbupyeT 3 Bo3gyxa pasnuuHble NeTy4ne opraHuyeckme BewwecTsa,
coaepallme B TOM YMcre XNopupoBaHHble coegnuHeHns. [oaToMy nocne BCKPbITUS YNAKOBKW aKTMBUPOBAHHLIA CBEPXYMC-
TbIA Yronb AonkeH 6bITb NCNONb30BaH B TeHeHune 5 anen. [lns Toro Ytobbl CBECTU K MUHUMYMY 3arpsi3HeHUe akTUBUPOBAH-
HOIO CBEPXUUCTOrO yrnsi, Hebonblwmne nopuum yrns ot 1,5 go 2,0 r (exxeaHeBHble He06XoANMbIE KonuuecTBa) oT6upaioT n3
repMeTUYHO 3aKPbIBAIOLWENCs] CTEKMSIHHON €MKOCTU C 3anacom akKTMBUPOBAHHOIO CBEPXYMUCTOIO YITIS M XpaHAT B 3anasH-
HbIX CTEKNSAHHBIX amnynax. CogepxaHue amnynbl 4ONXHO 6biTh UCMONBL30BaHO B A€Hb €€ BCKPLITUA. OCTaToK M3 amnynbl
BbiGpacbiBatoT.

A.3 Ocraslwuiics 3anac aKTMBUPOBaAHHOIO CBEPXYUCTONO YITIA XPaHAT 3aneyaTaHHbIM. B cnyyvae noBbIlWeHHOro 3a-
rPSAI3HEHNS YINS XNOPOM, YCTAaHOBMEHHOTO B pe3ynbTaTe NpOBEPKX, NCNONb3YIOT APYTyI0 NapTUIO YIMIsA Takke nocne npo-
BEPKM €r0 Ha YPOBEHb CoAepXKaHus xnopa.

11
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Mpunoxexue b
(pexomenpyemoe)

MeToa onpeaeneHun coaepXxaHua aacopoupyeMbiX OpraHM4eCcKu CBA3aHHbIX rafioreHoB
B pacTBOpeHHOM (popme SPE-AOX B BOAie C BLICOKMM COAepXaHUeM conein nocne
TBepAaoda3HON IKCTpaKLMK

B.1 O6wue nonoxeHun

Mo paHHOMy MeTOAy onpeaenaioT CymMmapHoe coaepXaHue xiopa, 6poma u ioaa (SPE-AOX) B NpUCyTCTBYIOWIMX
OpraHM4Yeckux coeamHeHnsix Npobbl BoAbl B pacTBOPEHHOM (hopMe C BbICOKOM KOHLIEHTpaLuei HeopraHUYeCcKUX ranoreHu-
noB (cebile 100 r/am3) n 6onee BLICOKUM cofiepXaHnem Xumnyeckoro notpebnexus kucnopopa (Ao 1000 mr O,/am3 Bnio-
YUTENBHO).

SPE-AOX BblpaxaloT kak MaccoBylO KOHLIEHTpaumio xnopuaa (MKr/am3).

B.2 Ocobble ycnoBus —no pasaeny 4 HacTOALErO cTaHaapTa.

B.3 CywHocTtb meTopna

Mpo6y BoAbl NponyckaloT Yepe3 unbTp ¢ pasmepom nop 0,45 um, NoAKMCNNAIOT GUNLTPAT a30THOW KUCNOTON No
6.3.1, ancopbupyloT cofepxalumecs B npobe BoAbI OPraHNYECKU CBSI3AHHbIE rarioreHbl Ha CTUPON-AUBUHUNGEH3ONBHYIO
COMONMUMEPU3OBAHHYIO CMOIY, OTAENSIIOT HEOPraHNYeCcKNe raroreHabl, NPOMbIBasi CMOJTy NPOMBIBHBIM PaCTBOPOM Noa-
KMCINEHHOro a30THOKMCIOro HaTpus no 9.3.4.1, 1 NPOBOAAT U3BNEYEHUE OpPraHUYEeCKU CBA3AHHbIX ranoreHoB U3 CTMpPOn-au-
BUHUNOEH30MbLHOW CONONMMEPU3OBAHHON CMOMbI C UCNONb30BaHUEM METaHoNa.

B.4 Peaktusbl — no pasgerny 6 HacToswwero ctaHgapTa U ykasdaHHble Huxke:

B.4.1 OuunwweHHas cTUPON-AUBUHUINGEH30NbHAA CONONMMEPU3OBaHHas cMmora

Mepen vcnbiTaHMEM CMONY OYULLAIOT OT NbINK, NPOCENBAs €€ Yepe3 CUTO C pa3MepoM Aveek MeHee 0,4 Mm.

CmeLumBaioT 5 cm® meTaHona u 10 cM3 ounLLIEHHO| BOABI.

BogHo-MeTaHonbHYI0 CMech NponycKaloT Yepes aacopbuuoHHyio annapatypy (pucyHok B.1) ana cmauMsaHua cmo-
nbl. Onepaumio NOBTOPSIOT ABaXKAbI.

B.4.2 MetaHon — no FOCT 2222.

B.5 Annapatypa, nocyaa v BCnoMoraTenbHble CpeAcTBa — Mo pasfeny 7 HacTosALEero CTaHAapTa, a Takke aacopb-
LMOHHas annaparypa (pucyHok b.1).

V1

I5
1 — BBOZ NPoGLI BoAbl; 2 — npobka u3 nonuteTpagTopaTuneHa; 3 — coeauHUTenbHas Tpybka us nonurerpacdTopaTuneHa; 4 — no-

pvcTas npoknaaka us nonureTpagTopatuneHa; 5 — BbIBoAHOE YCTPOWCTBO U3 annapaTypbl Ansi copbLumm cmoroil; 6 — cTupon-aven-
HUNBGeH30MbLHAA CONoNMMEpPU3oBaHHasi CMoNa; 7 — CTEKMNAHHAs KONOHKa

PucyHok 5.1 — AacopbumnoHHas annapartypa

B.6 Ot6op npo6 npoBoaAT nNo pasfeny 8 HacTosLero cTaHgapTa.

B.7 MoaroToBka UCNLITYEeMOI NPOOLI

B.7.1 Mpo6y Boabl, oTobpaHHylo No B.6, hunbTpyloT Yepes hunbTpyloLee YCTPOWCTBO ¢ pa3mepom nop 0,45 uM no
7.11 HacTosLLero cTaHaapTa.

12
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B cnyyae HeobxogmmocTu npoby pa3baensioT BOAOV Unv pasztaBrneHHOW a3oTHOW KUCNOTONW No 6.3.2 HacTosIwero
cTangapTa, ucnonb3ys He meHee 10 cmd ucxogHon nNpobbl Unn uneTpara.

BoeuncnsioT koadpbdmumeHT pasbaenerms K. Ecnv koadhdrumeHT pasbasnenus Gonble, yem 10, To pasbasneHune
NpoOBOASAT B ABa 3Tana.

Ons namepermns otbmpatot 100 cm3 roMoreHn3MpoBaHHo Npo6bl BoAb.

3HaueHne SPE-AOX ucnbiTyeMoi npobbl 4OMTKHO HAXOAMTLCA B Npedenax onTuMansHoro paéoyero guanasoHa an-
napatypbl oT 10 go 300 mkr/gm3.

MaccoBasi KOHUEeHTPaLusi HeopraHW4YeCKUX XMOPMAOR B UCMbITyeMol npobe He gorxHa npeebiwate 100 r/am?, a
aHaveHme XK — 1000 mr O,/am3,

B5.7.2 MpoBeaeHne ncnbiTaHuA

100 cm?3 romoreHv3vpoBaHHol NPo6bl BOAbLI NOAKUCIAIOT a30THOM KMCNOTOM (6.3.1) nnu pasbasreHHON a30THON KMC-
notoMn (6.3.2) ans gocTwxkenusi pH meHee 2 n NponyckaioT ee Noa AaBMNeHMEM Yepes KOMNOHKY, 3anoNIHEHHYO CMOoi. YcTa-
HaBMMBAIOT CKOPOCTb NOTOKa 3 cM3/MMH. KOMOHKa He JOIKHA OCTaBaTbCsA CyXOM.

MNpombiBaoT cMony, Nponyckasn yepes Hee 50 cm3 NPOMBLIBHOrO pacTBopa asoTHokucnoro Hatpus (9.3.4.1) co cko-
pocTbio NoToka 3 cM3/MuH.

BeiBOOAT Yepes BbIBOAHOE YCTPONCTBO OCTaBLUMIACS PacTBOP.

HobaensioT 1 cM® MeTaHona B KONMOHKY U 3aTeM elwe 4 cm® MeTaHorna. [poMbIBalOT KONOHKY OUYMLLLEHHOM AUCTUNNN-
POBaHHOW BOAOW.

BoaHo-MeTaHOoNBHY0 CMeCh MOMELLatoT B MePHYI0 konby BMecTUMOCTbIo 100 cm3 n 4oBOAAT 06HLEM OUNLLEHHON BO-
OON 0O METKM.,

MpoeoasAT agcopbumio Nony4YeHHOW BOAHO-METAaHONBHOW CMECH OAHWUM U3 MeToAOB No 9.5 HacTosIWero ctaHgapTa
M NPOBOASAT CXMraHve, Kak ykazaHo B 9.8.

3anucelBaoT NOKa3aHUA PerncTpupyoLLEro ycTpomMcTea.

B.7.3 VcnblTaHne XonocTon npobul npoBogsaT no 9.6 HacTosiwero craHaapTa.

5.8 O6paboTKa pe3ynbTaTOB UCMbLITAHUA
MaccoByto koHueHTpauuo xnopuaoe SPE-AOX, mkr/am3, B npobe Boabl BblMMCTAIOT no dopmyne

PspE-aox = (pSPE-AOX-MCI'IbITyeMaH npoba — PSPE-AOX-xonocras npoﬁa) K, (57 1 )

TA€ PspE.AOX-ucnbiTyemas nposa — NOKA3BHUE PETUCTPMPYIOLLErO YCTPOWCTBA AN UCTLITYEMO NPOGbi, MKI/AMS;
PSPE-AOX-xonocTas nposa — MOKA3AHME PETVCTPUPYIOLLEro YCTPOCTBA AMs XONOCToN Npobbl, MKr/am?,
K — koadbpuumneHT pasbasnenusi npobel no b.7.1.
3a pesynbTaTt MCNBITAHUA MPUHMMAIOT CpeaHeapudMeTUYEeCKOe 3HaYeHne ABYX OnpedeneHvii, oKpyrineHHoe Ao
OBYX 3Ha4alwmx undp.
MorpewHocTe MeToaa He npeBbiwaeT 10 %.
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YOK 663.6:006.354 OKC 85.040 K59

KritoueBkle crnoga: npoueccbl NPON3BOACTBA, u,enmonosHo-GymamHaﬂ NPOMBbILLUNEHHOCTD, I'Ip06bl BOAbI, Npu-
pPoAHbIE N CTOYHBbIE BOAbI, MOHbI XITOpa, MacCoBad KOHUEHTpaunA opraHn4eCckn CBA3aHHbIX rafioreHoB
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