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Mpepncnosune

Llenn, ocHoBHblEe NpUHLMMNLI 1 06LWMe nNpaBuna NposeAeHns paboT No MexXrocyAapCcTBEHHON cTaHaap-
Tnsaumnu yctaHosneHol FOCT 1.0 «MexrocygapcrseHHas cucrema craHgaptunsaunm. OCHOBHbIE MOJTOXEHNA»
n FOCT 1.2 «MexrocyfapcTBeHHas cuctema craHgaptusaunn. CtaHgapTbl MeXrocyfapcTBeHHble, npasuna
M peKoMeHJaLuumn Nno MexrocyapcTBeHHOW cTaHfapTusauunun. Mpasuna pas3paboTku, NPUHATAA, 0BGHOBIEHUSA
N OTMEHbI»

CBefileHnAa o cTaHgapTe

1 NOArNOTOBJ/IEH ®epnepanbHbIM rOCYAapCTBEHHBLIM YHUTAPHBLIM NpeanpusatTueM «Bcepoccuiticknii Ha-
YUYHO-ncCNeAoBaTeNbCKNA MHCTUTYT CTaHfapTu3auun matepuanoB u TexHonoruii» (®ryr «BHUN CMT») Ha
0CHOBe COBGCTBEHHOrO NepeBoja Ha PYCCKUI A3blK aHIN0S3bIYHOM BEPCUM cTaHAapTa, yka3aHHOro B NyHkTe 5

2 BHECEH ®epgepa/ibHbIM areHTCTBOM MO TEXHWYECKOMY perysimpoBaHuio 1 MeTponornn

3 MPUHAT MexrocyfapcTBeHHbIM COBETOM MO CTaHAgapTulauuu, MeTposnorum n ceptudpukaymm (npo-
TOKON OT 27 oKTA6psA 2015 r. N81-MM)

3a npuHATME nporonocosasnu.

KpaTkoe HauMeHOBaHWe CTpaHbl Kop cTpaHbl CoKpaljeHHOe HauMeHOBaHNe HaLMOHaNbHOro opraHa
no MK (MCO 3566) OM -97 no MK (MCO 3166)004- 97 no ctaHgapTusayunmn
Benapycsb BY FocctaHpapt Pecny6nukun Benapychb
KasaxctaH Kz FocctaHpapT Pecny6numku KasaxctaH
Kuprusns KG KbipreisactangapT
Poccus RU PocctaHpgapT
TapxukuctaH T TagxukctaHpgapT

4 Mpukaszom PefepanbHOro areHTcTBa N0 TEXHUYECKOMY peryimposaHuio U MeTponoruu ot 17 mapta
2016 . No 176-CT MexrocyfapcTBeHHblit ctaHaapT TOCT 33589— 2015 BBeAeH B AelicTBME B KaYecTBe Ha-
LuuMoHanbHoro ctaHgaprta Poccwuiickoli ®egepaunn ¢ 1 anpens 2017 r.

5 HacTtoAwmii cTaHfapT uaeHTuyeH ctaHgapty ASTM D 6586— 03 Reapproved 2008 «CTaHgapTHas
npakTuKa NporHo3upoBaHua afcopobunn 3arpsa3HeHnini N3 BOAHbIX CUCTEM FPaHY/IMPOBaHHbIM aKTUBUPOBAH-
HbIM Yrfiem, UCMNONb3ys YCKOPEHHbIA MeToa Ha manoli konoHke» («Standard Practice for the Prediction of
Contaminant Adsorption On GAC In Aqueous Systems Using Rapid Small-Scale Column Tests, IDT».

CtaHpgapT paspaboTaH komutetoM ASTM D28 «AKTUBMPOBAHHBIW YroNb», 1 HENOCPEACTBEHHYIO OTBET-
CTBEHHOCTb 3a pa3paboTky metoga HeceT nogkomuTteT D28.02 «OueHKa XUAKOW dasbi».

HanmeHoBaHMe HacToALWEero cTaHgapTa M3MeHeHo OTHOCUTENNbHO HAMMEHOBAHWS YKa3aHHOro ctaHgap-
Ta Ana npusegeHunsa s cootsetcteme ¢ FOCT 1.5 (nogpa3sgen 3.6).

Mpy NpUMeHeHnn HacToAWero ctaHgapTa peKomeHayeTcsa MCnob30BaTb BMECTO CCbI/IOYHbIX CTaHAap-
TOoB ASTM COOTBETCTBYOLNE UM MEXIOCyLapCTBEHHbIE CTaHAapThbl, CBEEHNS O KOTOPbIX NPUBEAEHbl B 40-
NOJIHUTENBbHOM NpuaoxXeHun A

6 BBEJEH BIMEPBbIE
7 NEPEM3OAHWE. Asryct 2019 1.
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NHdopmauna o BBeAeHUn B felicTBue (NpekpalieHnn AeiicTBUA) HacTosAW ero ctTanjapTra u usme-
HEHWU K HEMY HA TEPPUTOPUMN YKa3aHHbIX Bbllle rocyAapcTsB Ny6/IMKyeTCa B yKasaTeiAX HaunoHasnbHbIX
cTaHfapToB, M34aBaeMbiX B 3TUX rocygapcTeax, a Takxke BceTun MHTepHeT Ha caliTax COOTBeTCTBY-
IOLWKNX HaLMOHa/IbHbIX OPraHoB Mo cTaHjapTusaumnn.

B cnyvae nepecmoTpa, U3MEHEHUSA UM OTMEHbl HACTOALW ero cTaHgapra COOTBETCTBYIO LW as UH-
dopmauva 6ygeT onyb6ankosaHa Ha opuynanbHOM NHTepHeT-caiiTe MexrocygapcTBEHHOTO coBeTa Mo
cTaHfapTusauuu, MeTposiorun n ceptTudnkaynum B katanore «MexrocyfgapcTBeHHble cTaHgapThl»

© CraHgapTuHdopM. opopmneHue. 2016, 2019

B Poccuiickoii ®efepauny HacToAWMA cTaHAapT He MOXET 6blTb MOMHOCTbIO UK
4acTUYHO BOCMPOU3BELEH, TUPAXKMPOBAH U PacnpoCcTpaHeH B KayecTBe 0(hULMaNbHOTO
n3gaHva 6e3 paspelleHus degepanbHOro areHTCTBa N0 TEXHUYECKOMY PerynpoBaHuio
n meTponorum



FOCT 33589— 2015

CopepxxaHune
1 OB TACTD MPUMEHEHVIS cueiiueieutieiteeatteaieesteessteasteesteesteesteesseeasseaabeeaheeaabe e sbeeasee e b e easeesaeeeaseeaheesheeanbeesbeennee s abeebeesneeenseenneeanns 1
2 HOPMATUBHBIE CCBITTKM c.utiieiutit ettt etttk ee bttt e e st 44 ke et 4 4t e £ e 4okttt £ 4a kbt £ 22kt e 242 e £ £ 4o a b e £ o4k e e e £ eh b et e ea bt e e e s et e e e e e e e neee s 1
3 TEPMUHDBI U OTIPELEITEHUS  .eeiiiiiiie e ateie e ettt e ettt e e ettt e e s et e e o ke ee e ahbe e e ea b be e e s bt e e 4R e e oo 1A b e £ a4 b e e e e 1Rk be e 2a s be e e ambe e e e ambe e e e beee e anbeeesnnaeaens 2
F O TN Yo Lo o V= oI - PR UPR PPN 2
5 Ha3HauyeHue v NpUMeEHeHne ............. 2
(SO TodrTo ] T I Y = o i - PSPPI 3
7 OrpaHuyeHus 4

8 Annapatypa ans metoga RSSCT

Y PeakTusbl

10 TPOBEAEHME MCTTBITAHMA ..ottt e et a e st se e r e s e e e e s en e s e e e seeeneese e e e eneeseene e 7
11 OBPAOOTKA PEBYITBTATOB  ..ucouiiiueiiteueeteereseeeasessesesseasseeeseseeseeseasesaeseses s eseesese e e ebenee e eseere e eseereeeeseaseseesenteseessereseesee e anes 9
12 TIPELMBNOHHOCTD U CMELLLE HMI© .ouiiiii ittt st s es bbb bbb e b e e s s e sh e e b e s b e e s b e e b st e ean e sae s 9

MpunoxeHue OA (cnpaBo4yHoe) CBefeHUA 0 COOTBETCTBUU CChIIOYHBLIX cCTaHgapToB ASTM
MEXTOCYAAPCTBEHHBIM CTAH AP TAM ..ciiiiiiiiiiiie ettt e e e ne e sre e e e e 10



FOCT 33589- 2015

M E X T O CVY Ao APUCTUBEHH®LB 1 C T A HAOAPT

Yroflb AKTUBUPOBAHHbLIN FTPAHYTMPOBAHHbIN

CTaH,qapTHbIVI MeTo4 NPOrHO3npoBaHUA a,qcop6u,|/|m 3arpﬂ3HeHMVI N3 BOAHbIX CUCTEM
C NOMOW b YCKOPEHHOTo ncnblTaHna Ha Manoin KONOHKO

Granular activated carbon. Standard test method for the prediction of contaminant adsorption
in aqueous systems using rapid small-scale column tests

NaTta BBefieHuna — 2017- 04— 01

1 O6nacTb NpUMeHeHus

1.1 HacTtosawwuii cTaHfapT ycTaHaBAMBaeT MeToA OLeHKN CNOCOGHOCTU FpaHy/IMpOBAHHOIO akTUBUPO-
BaHHoro yrna (FAY) agcopbupoBaTb pacTBOpeHHble B BOAe 3arpasHsolme BelwecTtsa (agcopbatbl). MeTtog
NPUMEHSAIOT 418 OLLEHKN af,COPOLNOHHbLIX CBONCTB CBEXWX U PereHepupoBaHHbIX aKTUBUPOBAaHHbIX yriiei. Pe-
3ynbTaTbl UCMbITAHWIA, MPOBEAEHHbIX C MOMOLLbIO Masoi KOIOHKM, MO3BO/IAIT NPOrHO31poBaTh aAcopbuunio B
60/1bLUION KOMOHKE U MPOMBILLIEHHOM afcopbepe.

1.2 HacTtosawuii MeTof pacnpocTpaHseTcss Ha BCe BUAbl BOAbI, BK/IOYAA UCKYCCTBEHHO 3arps3HEHHY!0
BOAY (MPUroTOB/IEHHYIO CMELINBAHNEM BO/bl BbICOKO CTENEHN YNCTOTbI C HEOBXOAMMbBIMY BeLLecTBaMu), nu-
TbEBYI0 BOAY, MPOMbILWEHHbIE N GbITOBbIE CTOUYHbIE BOAbI, & Takke MPUPOAHYI0 BOAY.

1.3 HacTtosawwuii MeTog MOXeT OblTb UCMOML30BaH ANA ONpefesieHNs TOUYKW MPOCKOKa OTAEeNbHbIX aj-
cop6aToB. PacTBOPEHHLIX B BOJe, A/1A OnpejefnieHns pasmepa 30HbI MacconepeHoca afcopbatos (3MIM) u
AN OLEHKM HOpPMbI pacxofa [AY, ucnosib3yemMbiX B NPOMbILL/IEHHbIX afgcopbepax.

1.4 B HacTofilleM cTaHAapTe He NpeAyCMOTPEHO pacCcMOTpeHue BCex BOMpPOCcoB obecneyeHus 6es-
OMNacHOCTU. CBAA3aHHbIX C ero Ucnosb3oBaHneM. MNonb3oBatenb cTaHAapTa HeceT OTBETCTBEHHOCTb 3a obe-
crneyeHve COOTBETCTBYOLWMX Mep 6€30MacHOCTN U OXpaHbl 3[0P0BbA U onpejenseT LenecoobpasHocTb Npu-
MeHeHMWs 3aKOHOAATe bHbIX OrpaHUYeHunili nepes ero NCNosib30BaHNeM.

2 HopmaTuBHbIE CCbIIKN

ANa npyMeHeHUsa HacTosALWero ctTaHaapTa He06X0AUMbI CeayloLLMe CCbINIOYHbIE AOKYMEHTbI. NS He-
[aTUPOBAHHbIX CCbIIOK NMPUMEHSIOT NocnefHee M3faHne CCblIIOYHOTO AOKYMeEHTa (BK/IYasi BCe ero usme-
HeHus).

2.1 CraHpgapTel ASTM'>

ASTM D 1129, Terminology Relating to Water (TepmuHonorus, oTHocsWwanca K Boae)

ASTM D 1193. Specification for Reagent Water (Cneyucunkauna nabopatopHoii Boabl)

ASTM D 2652. Terminology Relating to Activated Carbon (TepmuHonorus, oTHocsWwasncs K akTMBMpO-
BaHHOMY Yr/it0)

ASTM D 2854, Test Method for Apparent Density of Activated Carbon (MeTog onpegeneHunsa kaxyueica
NAOTHOCTW aKTUBUPOBAHHOIO YINs)

1] YTOUHWTb CcCbIIKM Ha cTaHaapTbl ASTM MoXHO Ha calite ASTM: wv.wastm.org nnm B cnyxbe noaaepxku Kim-
eHToB ASTM: service@astm.org. B nHhopmaLOHHOM TOMe eXerofgHoro c6opHuka ctaHgaptos (Annual Book of ASTM
Standards) crnegyeT obpaLlaTbCsi K CBOAKE CTaHAapTOB EXErogHOro C60pHMKa CTaHAAPTOB Ha CTpaHuLe caiiTa.

M3gaHue ohuumnanbHoe
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ASTM D 2862, Test Method for Particle Size Distribution of Granular Activated Carbon (MeTog onpege-
NIeHUsi TpaHyIOMEeTPMUECcKOro coctaBa rpaHy/IMpoBaHHOro aKTUBMPOBAHHOIO YI/st)

ASTM D 2867. Test Methods for Moisture in Activated Carbon (MeTogbl onpegeneHns Bnarn B akTuBu-
pOBaHHOM yrne)

ASTM E 300, Practice for Sampling Industrial Chemicals (MpakTnka oT60pa Npo6 NPOMbILUNEHHbIX XU-
MMWYECKUX NPOAYKTOB)

3 TepMuUHbI 1 onpefesneHus

3.1 OnpopgoneHnsa

3.1.1 OnpepeneHus TepMUHOB, OTHOCALLMUXCA K aKTUBMPOBAHHLIM YI1AM U MCNOMb30BaHHbIX B HACTOSA-
wem ctaHgapte, npusefeHbl no ASTM D 2652.

3.1.2 OnpefeneHua TepMMHOB, KacawLlmnxca BoAbl U UCNOMb30BaHHbIX B HACTOALWEM cTaHAapTe, npu-
BefeHbl NOASTM D 1129.

4 CywHoCcTb MeToga

4.1 CywHoCTb MeToja 3ak/loyaeTcs B onpefeneHnn MOMeHTa Npockoka afcopbupyemMbix BelecTB C
LleNiblo OLeHNTb Mepuof, B TeYeHne KOTOPOro MOXHO Ucnonb3oBaTb FAY AN 04MCTKM BOAbI, B KOTOPOIi pac-
TBOpEHbI afgcopbupyemblie Belwectsa. [las aToro oAy, cojepxallyto agcopbatsl, NPONycKalT C MOCTOAHHONA
KOHTPONMPYEeMOli CKOPOCTbI0 HUCXOAALWMUM NOTOKOM Yepes C/oi rpaHy/IMpoOBaHHOro akKTUBUPOBAHHOIO YIS C
onpejefieHHbIM pasMepoM 3epeH 40 TeX Nop, Moka Ha BbiXxofe He OyAeT 3adpukcupoBaHa 3ajaHHast KOHLEeH-
Tpauus agcopbara.

4.2 Tpn NOCTOAHCTBE CKOPOCTWU MOTOKa Yepes3 KOMIOHKY C aKTUBMPOBAaHHbIM YyrieM No pesynbTaTam
onpeAeneHnst NPOCKOKa MOXHO OLeHUTb pa3Mepbl U YC/I0BUA paboTbl MPOMbILWIEHHOTO agcopbepa.

5 Ha3HauyeHvne n npumMmeHeHue

5.1 paHynMpoBaHHbIA aKTUBMPOBAHHbIN Yro/ib 06bIYHO UCNOAL3YIOT ANA OUYNCTKM 3arpsi3HEHHON BOAbI.
Mpy HenpaBW/bBHOM MCMO/Ib30BaHUN TAY OH MOXET OKa3aTbCsi He TOJIbKO AOPOrMM, HO M HE3(MEKTUBHbLIM.
Pa3paboTka HOBbIX KOHCTPYKLUMIA agcopbepoB yacTo TpebyeT AONONHUTENbHbIX 3aTpaT BPEMeEHU U CpeicTB
Ha co3faHue OnbITHbIX YCTAHOBOK. HacToAwwmii ctaHgapT pa3paboTaH 4na Toro, 4Tobbl No pesynbtaraMm uc-
crnefoBaHWii Ha KOSIOHKE Masoro pasmepa MOXHO 6bl/10 6bICTPO CMOAEeNMpoBaTh NpPoLEecchl, NpoTeKawLne
B KpynHorabaputHom agcopbepe. o cpaBHEHNIO C OMbITHON yCTAaHOBKO MCCnef0BaHUsA Ha Masoii KONoHKe,
npeacTaB/ieHHble B HACTOSALWEM cTaHfapTe, He yuyuTbiBalT pag hakTopos, KOTOPble MOTYT MOBAUATbL Ha Ka-
4eCTBO aKTUBMPOBAHHOIO YI/1A NpU ero ncnonb3osaHun. K 1akum akropaMm OTHOCATCS, Hanpumep, nosbllle-
HUe afcopb6LUMOHHON cnocobHocTu TAY B npucyTcTBUM GakTepuii2l nnn oTpaBfeHne akTUBUPOBAHHOTO yrns
HeopraHM4yeckuMn 1AM ConyTCTBYOLWMUMY OpraHmyecknmmn sewecteamun3. TeMm He MeHee HacCTOAWMI MeToq
no3BOMISeT NONY4YnUTb pe3ynbTaTbl 60/1ee onepaTMBHO, YeM MeTof NOCTPOEeHUS M30TepMbl aacopbuun. MeToq
HU MMeeT HeAUCTaTKMB. NPUCYLNX NCCeA0BaHNSIM Ha OMbITHLIX YCTAHOBKaX, Taknx Kak NpoAo/HKUTENbHOCTb
1 60nblas CTOMMOCTb, a Takxke, B OT/INYME OT UCCNef0BaHWIi Ha ONbITHbIX YCTAHOBKaX, MOXeT 6bITb UCMNONb-
30BaH B nabopaTopuax Ha npo6ax BoAbl, 0OTO6PAHHbIX Ha MecTe.

5.2 HacTtosuwuiti MeTos, M3BECTHbIN NOA Ha3BaHWEM «YCKOPEHHbI/i MeToh uccnefoBaHns Ha Masoi Ko-
noHke» (rapid small-scale column test, RSSCT). ans mogenupoBaHua npouecca agcopouum Mcnonb3yer rm-
OpaBNnyecKylo 3arpy3ky KOJIOHOK 1 BpeMs KOHTaKTa pacTBopa u agcopbeHTa (empty bed contacttime. EBCT).
Ans mogenupoBaHus paboTbl 60nblwnX agcop6epoB B meToge RSSCT ncnonb3yoT akTUBMPOBAHHLINA Yrosb €
3epHamu cpefHero gnameTpa.

5.3 HacTtoAawuint metod MOXeT 6bITb MCNONb30BAH ANA CpaBHEHNA 3D DEKTUBHOCTU Pa3/INYHbIX aKTUBK-
POBaHHbIX Yr/ei Npu O4YNCTKe OfMHAKOBbIX 06bEMOB 3arpsA3HEHHON BOAbI.

2>0wen D.M., Chowdhury Z.K., Summers R.S.. Hooper S.M. and Solarik G. «Determination of Technology and
Costs for GAC Treatment Using the ICR Methodology». AWWAGAC & Membrane Workshop. March 1996. Cincinnati. OH.

3! Knappe D.. Snoeyink V., Roche R. Prados M. and Bourbigot M. «The Effect of Preloading on RSSCT Predictions
of Atrazine Removal By GAC Adsorbers». Water Research. Vol. 31. No. 11. 1997. pp. 2899— 2909.
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6 OcHoBblI mMeTOofa

6.1 Pa3sutne metoga RSSCT OCHOBAHO Ha MCMNOMNbL30BAHUWM MoAenu Anddy3numn Ha NOBEPXHOCTU Mnop
npn KOHTaKTe ¢ gucnepcHelM notokom (dispersed-flow pore surface diffusion model. DFPSDM) (KpuTTeHgeH
n ap 4>). Kotopas yuntbiBaeT pasfinuyHble MexaHn3Mbl NPOLECCOB, NPOTEeKaLWwmx nNpu aacopobLmm B HENO4BNX-
HOM cfoe. YuntbiBaemble DFPSDM MexaHn3Mbl, Bbi3blBaloW e pacTarmBaHme KpUBoi agcopoumm (yMeHblue-
HMe KPYTW3HbI) 1 BO3MYLLEHNE O 30He MacconepeHoca, — 3TO BHELHee CONPOTMB/IEHNE MaCCOMepeHoCy Unu
NNEeHOYHbIN NepeHoc, akcnanbHoe nepemMellMBaHme BCneCTBNE AUCNEepcun, a Takke BHyTPEHHee COnpoTuB-
NleHne mMacconepeHocy BCneAcTBMeE NOBEPXHOCTHON anddysnn.

6.2 [ina Toro 4to6bl CO34aTh MOAENb NpoLecca, NpoTeKaloLWwero B NPOMbILLIEHHOM afcopbepe, Hy>XHO
obecneynTb 0ANHAKOBY CTENEHb afcopbLny OTHOCUTENBHO ANUHBI Cos aacopbeHTa (04MHAKOBYIO KPYTU3-
HY KpuBOW agcopbuunn) ans agcopbepa n KONOHKK, ncnonb3yemoii metogom RSSCT. 310 gocTturaetcs, ecnm
OTHOCUTENbHbIW BKNAA Pa3/IMYHbIX MEXAHM3MOB, OKa3blBaloWMX Hanbonbluee BAUsSHWE Ha agcopbuuio, byaeT
COXpaHeH Mpu MoAenMpoBaHnun. MiccnefoBaHna ¢ NCNOMb30BaHNEM MoAenu anddy3nn Ha NoBepXHOCTH nop
npu KoHTakTe co cnnowHbiM notokoMm (plug flow pore surface diffusion model. PFPSDM) (cm. cHocky 4) no-
Kasanun. UTO paBeHCTBO KPYTU3HbI KPUBOI afgcopbumm MoxeT 6biTb JOCTUTHYTO NPU PaBEHCTBE COOTHOLLEHUS
pa3mepoB rpaHyn agcop6eHTa. Ecan fonyctuTb, 4To KO duumeHT auddysnm He 3aBUCUT OT paguyca rpa-
Hy/n aKTUBMPOBAHHOIO YIs. T. €. ABSeTCA NOCTOSAHHON BE/IMYMHON, TO COOTHOLWEeHMe napameTpoB npoLecca
B Masioil 1 60NbLIONA KOIOHKE BbIYUCASAKT No hopmyne

(D

rape EBCTScm EBCTIc — Bpems KOHTakTa pacTeBopa u agcopbeHTa ANns manoi KonoHkn (RSSCT) u 60b-
LIOW KOMOHKM (NPOMbILIEHHOTO aAcopbepa) COOTBETCTBEHHO;

Rsc n Rlc — papguychbl rpaHyn akTUBMPOBAHHOTO YINs B Masioi 1 60NblOol KONOHKaxX COOTBET-
CTBEHHO;
tscutlc — Bpems, Tpebyemoe ANA NPOBEAEHUS UCMbITAHUA B Masoil M 6ONbLIOW KOMOHKe
COOTBETCTBEHHO.

Ans noctosaHcTBa KoadduuneHTa anddysnm HeobxoLMMOo TakKe paBeHCTBO KputepueB PeliHonbgca
ana RSSCT v 60NblION KOMOHKM, 3TO 03Ha4YaeT, 4YTO A0/HKHO 6biThb CNpaBeMBbIM cnegyollee ypaBHeHne

rae Vscun Vic— rugpasnuyeckas Harpy3ka A1 RSSCT n 601blWONR KOMOHKN, COOTBETCTBEHHO.
PykoBoACTBYSICb NPUBEAEHHLIMU Bbille YpaBHEHWUSIMUW, BblGUPAT YyCNoBUS ucnbiTaHuii ans RSSCT.
Hanbonee TOYHO BOCNPOU3BOAALLNE YC/IOBUSA, YCTAHOB/IEHHbIE A5 NPOMbILWEHHOro agcopbepa.

MpumeyaHue 1— U3 ypaBHeHUsi (2) MOXKHO CAEMaTb BakHble BbIBOABIS), KOTOPbIE C/EAYeT yunTbIBaTb Mpu
NPOEKTMPOBaHUM MCTbITaHWii Nno RSSCT. Ec/v npy UCMbITAHUM 3HAUUTE/IBHO CHIKAIOT HArop >KWAKOCTU, 3TO NPUBOANT
K KPUTNHECKOMY YBE/IMUEHNIO BPEMEHM MPOXOXKAEHNSI PACTBOPA Yepe3 KOSOHKY, Tak Kak rpaHy/ibl akTUBUPOBAHHOTO YIS
paspyLiaoTcsa noj AeCTBYEM BO3HWKAIOLLETO MOMEepeyHoro 4aBfieHnsi. TOr0 MOXHO M36exaTb, eC/iM CHU3UTL NOBepX-
HOCTHYIO CKOPOCTb HACTO/bKO, UYTOGLI Aucrepcus nepectana 6biTb AOMUHUPYIOLWMM MEXaHW3MOM MaccornepeHoca. a
CKOpOCTb acop6Lmmn onpeaensiacs B3aMMoAeicTBIEM Mexay YacTuuamu. Kputepuii Mekne, CBA3aHHbIA ¢ AnameTpom
rpaHy/, OLEHMBAIOT CreaytoLm 06pa3omM6™,

Ped=0,334 npu 160 £ Re Sc S40.000. (A)

4> Crittenden J.C.. Berrigan J.K. Jr. and Hand D.W. «Design of rapid small-scale adsorption tests for a constant
surface diffusivity». Journal Water Pollution Control Federation. Vof. 58. No. 4. pp. 312— 319. 1986.

5> Crittenden J.C.. Berrigan J.K.. Jr., Hand D.W. and Lykins B.W.. Jr. «Design of rapid fixed-bed adsorption tests for
non-constant diffusivrties». Journal of Environmental Engineering. Vol. 113. No. 2, pp. 243— 259. 1987.

6L Fried J.J. Groundwater Pollution. Elsevier Scientific. Amsterdam. The Netherlands. 1975.
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MpW CHMXEHUM CKOPOCTUN HKE 3HAYEHUS, NMOJyHaEMOr0 13 BbipaxkeHus (A), akcmanbHasa aucnepeuns, Bbi3biBaemMas
MOJIEKYNSAPHOI Andhdpy3nein, MOXeT cTaTb 60n1ee 3HauMoli B npouecce, mogenvpyemom RSSCT. yem B npouecce, npo-
TekallweM B MPOMbILLIEHHOM afcopbepe. CnefoBaTesibHO, NPU CHKEHUN CKOPOCTW B ucnbnannax RSSCT ¢ uenbio
YMEHbLUUTL Harop, BbipaxeHue (A) MOXeT OblTb MCMOMb30BAHO ANA ONpejeneHns Toro MOMEHTa, Korga aucnepcus
HayHeT okasblBaTb B/MAHME. TUNWYHbIE 3HAYeHWUs Sc ON5 BOAbI, COAepXallell pacTBOPUMbIE OpraHMyeckue npumve-
cu (soluble organic compounds. SOCs). cocTasnaT npubnmsutenbHo 2000, cnefosatenibHO, KpuTepuii PeliHonbaca
npu ncnbiTaHnax metogoMm RSSCT gomkeH 6biTb 60nee 0.1. a kpuTepwit Mekne — okono 50 ANs JaHHON ANMHBI 30HbI
mMaccosiepeHoca.

MpumeyaHne 2— Bpemsi KOHTakTa pacTBopa u agcopbeHTta (EBCT) onpeaensitot geneHnem obbema cnos ag-
copbeHTa (AM3) Ha CKOpOoCTb NOTOKa BoAb! (AM3IMUH). Hanpumep, ecnv agcopbep Bmelyaet 20 000 AM3 aKTMBMPOBaAHHOIO
YIrNs, & CKOPOCTb NOTOKa BoAbl cocTaBnseT 2500 gm3.'MuH. To EBCT pasHo 20000/2500 nnu 8.0 MUH.

6.3 lMpepnonoxeHve NocTosHCTBa KoadhduumneHTa anddysnn B KONOHKE C aKTUBMPOBAHHbLIM yrnem
cnpaBefnIMBO He AN BCEX BUAOB OuMLLaeMOl BOAbl U He ANA BCeX TUNOB Npumecein. Hanpumep, aTo npej-
NnonoXXeHWe Henb3A Aenatb NpuU NposefeHnn obecuBeyrBaHMA BOAbI U NpU afcopbuumn KPYMHbIX MOEKY/,
TakMx Kak ryMUHoBble U hynbBOKUCNOTLI. PekomeHayeTcs Ans Bbibopa napamMeTpoB NPOeKTMpPyemoi ycTta-
HoBKM RSSCT npoBecTn cHayana xoTsa 6bl 0OAHO UCNbITAHWE HA ONbITHOW KONOHKE, NCMOMb3Ys NoAnexallyio
ouncTke Boady (KputTeHaeH n Ap.7>. CpaBHeHVe NOAXOA0B K MIaHMPOBAHMIO UCMbITaHWA ANA cnyvaes, Korga
KO3(hhnumneHT gnddy3nm NOCTOSHHbIA M NPONOPLMOHANbHbIM, U paccMOTpeHue obnacteil UX NPUMEHEHUSA B
HacToslweM cTaHAapTe He NPOBOASATCS.

6.4 O6bem cnos FAY 1 meToAbl €ro NPUroToBAEHUA ABAAKTCA BaXHbIMU NnapameTpaMu npu naaHu-
poBaHuM ncnbiTaHnini metogom RSSCT. O6beM cnos ancopbeHTa onpefensieT CKOPOCTb HarHeTaHUs BOAbI
N KONMYEeCTBO BOAbl, TpebyemMoe ANA ucnbiTaHus. YTobbl n3bexatb KaHanbHOro adphekra, MUHUMAaNbHbIN
AnameTp KOMOHKM A0MXeH cocTaBNATb 50 AnameTpoB YrofbHbIX rpaHyn. B konoHkax gnametpom 10 MM. KO-
Topble 06bIYHO NCMOMbL3YIOT B ycTaHoBKax RSSCT. Mcnonb3ylT akTUBMPOBAHHbIA Yroflb C pa3MepoM rpaHyn
oT 60 go 80 mew. [Na noayvyeHUs BOCNPOM3BOAUMBIX pe3y/ibTaToB HE06X0AMMO NpaBU/IbHO NMPOBOANTbL OT-
60p (MpakTuyeckoe pykoesoactso ASTM E 300) n noaroToBky (M3mesnibyeHne, COPTUPOBKY 1 NPOMbIBKY) Npo6
agcopbeHTa.

6.5 3Hasa ckopoCTb Nogayn BoAbl B KOJIOHKY, BpeMS AOCTMXEHNA 3a4aHHOIo MPOCKOKa 1 Maccy 3arpyxa-
emoro agcopbeHTa, paccunTbiBaloT maccy FAY. Heo6xoaumMoro ans o6paboTkyu BoAbl. Bo Bpemsa ucnbiTaHns
KOHTPONMPYIOT cofepxaHne npumeceli B o6pabaTbiBaemoli Boge 1 CTPOAT KpMBble aAcopbunmn ANns Kaxaon
OTAEeNbHON nNpumecH.

7 OrpaHunyeHusa

7.1 MpucyTcTBME B BOAE HEPACTBOPUMbIX BELLECTB, TAKMX KakK Macna, Xupbl, TBepAble NpUMecU B BUAE
CYCMeH3nit 1 XnaKue npuMecy B BUAE 3My/bCUIA, MellaeT afcop6LUuy pacTBOPEHHbIX NMPUMeceii rpaHynnpo-
BaHHbIM aKTUBMPOBAHHbLIM yrnem. CycrneHAWpOBaHHble TBepAble NMPUMECH B NUTAlOLEM KOMIOHKY pacTBope
NPMBOASAT K MOBbLILIEHUWIO KanesbHOro faBfeHns 1 HapylwalT paboTy KOMIOHKWU. Takue npuMecu AOMIKHbI 6biTh
oTAeneHbl 0T BOAbl NOAXOAAWMUMU MeTOAaMU Nepes NOCTYNEHUEM BOAbl B KOJIOHKY.

7.2 Tly3bipbky BO34yXa B Bofe, NUTatoLW el KOMOHKM, NPUBOASAT K HeNpaBuibHbIM pesynbtatam. Cnegyet
NMPUHUMATL Mepbl ANs yAaneHus Ny3bipbKOB U3 NUTatoL el Bogbl.

8 Annapartypa gna metoga RSSCT

8.1 Annapatypy ana metoga RSSCT u3rotaBnvBatT U3 cTtekna, nonuterparopatuneHa (PTFE) unm
HepxasetloLleli cTanu, He afAcopouMpyOLLMX OpraHMyeckne BelecTBa. YCTaHOBKa, NMOKa3aHHas Ha pucyHke 1,
COCTOMT M3 Hacoca, NojaLero pacTsop, BXoAHOro chunbTpa, n3MepuTeneii faBneHus n notoka, Tpex Koso-

HOK 1 YCTPOWCTB AN c6opa n aHann3a BOAbI.

7> Crittenden J.C.. Berrigan J.K.. Jr. and Hand D.W. «Design of rapid small-scale adsorption tests for a constant
surface diffusivity». Journal Water Pollution Control Federation, Vol. 58. No. 4. pp. 312— 319. 1986.
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8.1.1 CTeKkNfAHHbIe KOJIOHKW, ycTaHaB/uMBa-
eMble BepTUKanbHO. Yalle BCero NPpUMeHsIoT Ko-
NOHKW ANWHON Npubnnu3uTenbHo 35 cM, BHYTPeEH-
HUM gnameTtpom (10,5 = 0,5) Mm. ¢ pe3b60BbIMK
CoefiMHeHMAMMN Ha 060MX KoHuax. BepxHsas un
HUXHAA TPYOKM KOMOHKMW, NpeAHa3HayYeHHble ANns
BX0fa W BbIXOAa BOAblI, BMOHTUPOBAaHbI B KPbILWKK
n3 PTFE, coeguHsilowmecsa ¢ KOMIOHKOW C MOMO-
Wblo pe3bbbl U YNNOTHUTENbHOI KONbLEBOW Npo-
Knagkn u3 HeonpeHa. [na nposefeHns ucnbiTa-
HWIA Npy TemnepaTypax, OT/IMYHbIX OT KOMHAaTHOM,
ycTaHaB/iIMBawT npucnocobneHns pf[na Harpesa
UAN OXNaXAeHWsA KOMOHOK W BOAbl, Nojnexatyei
04UnCTKE.

8.1.2 Onopa gna rAy

Mogylwka n3 TOHKOBO/TOKHUCTON CTEK/10BaThl,
o6pasyloLas no BceMy gmameTpy KONOHKN POBHYIO
ropn3oHTaNbHY0 MOBEPXHOCTb, CAyXalias onopoi
cnoto [AY. AnbTepHaTUMBHO C/0A rpaHy/nMpoOBaH-
HOr0 aKTUBMPOBAHHOrO YrNsi MOXET OnupaTbCs Ha
ceTKy U3 HepxaBetowel ctanm (100 mew), pacno-
NOXEHHYI0 MexXAay ABYMS KOPOTKUMW BTYy/IKamu B
Buae Tpy6ok n3 PTFE ¢ TONWMWHON CTEHOK 2 Aloiima
(cm. pucyHok 2). AunameTp BTY/NOK [0/KEH TOYHO
COOTBETCTBOBATb BHYTPEHHEMY fiaMeTPy KOMOHKM,
4YTOO6bI XNAKOCTb He npocaynsanacb Mexpny BTy/l-
KO 1N CTEHKOW KONIOHKW.
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8.1.3 lMuTalowme Hacocsl

Mcnonb3yoT XXNAKOCTHOW Hacoc, obecneynBaroLmii yCTONYMBBIN NOTOK pacTBOpPa B KOIOHKY C OTK/IOHe-
HUAMM ckopocTu + 0,05 cm3 n o6paTHbIM AaBneHnemM He 6onee 100 psi. AN npeaoTBpal,eHNA MNOBbIWEHNS
[aB/ieHNa B KOJIOHKe MpW ee 3aKynopke HacocC fJo/DkeH 6biTb obecnevyeH 6alinacHoil nMHWeR, ¢ NOMOLLbIo
KOTOPOI MOXHO 6b110 6bl Nocne cbpoca faBneHus nepeHanpaBuTb NOTOK XWAKOCTU 06paTHO Ha BXOA Ha-
coca. [aBneHne Ha BXo4e KOMIOHKM U CKOPOCTb NOTOKa BOAbl KOHTPOMMUPYIOT U 3anucbiBalOT B TeYEHUEe BCEro
UCnbITaHUA.

8.1.4 ®dunbTpoBaHue BOAbI

Ha BbixoAe M3 Hacoca BOAY OYMLLAKT OT BO3MOXHbIX B3BELIEHHbIX TBEPAbIX YacTuy. Aas8 aToro npu-
rogeH dounbTp B BUAE TPYOKM BHYTPEHHUM AMamMeTpom 47 MM. 3an0/IHEHHONW MUKPOBO/IOKHAMU CTEK/0BaThI
AnameTtpom 1,5 MKM. KOTOpYl yCTaHaB/MBAKOT Ha NyTW MOTOKa BOAbI AN YAaNeHUs CyCneHAUPOBaHHbIX
TBEPAbIX YacTUL, U NpefoTBPaLLEHNA 3aCOPEHUA CNOA aKTUBMPOBAHHOTO yrna. CneayeT NPUHATL Mepbl ANS
TOro, 4To6bl NpM PUNLTPOBAHUN U3 BOAbI HE YAananucb opraHnyeckne BelecTsa, afcopobLmno KOTOpbIX nC-
cnegyor.

8.1.5 EMKOCTb A1 BOAbl, NUTAIOLWENR KOMOHKY

Bopa, nuTatlan KOMOHKY, A0/KHA UMeTb Ty Xe Temnepartypy, 4To U aAcop6eHT B KonoHkax. Ecnmn
nutamowas Boga COAEPXUT neTyuyme opraHuyeckume coepumHeHusn (volatile organic compounds, VOCs),
cnepyeT nNpefnpuHATL cneyunanbHble Mepbl A8 NpefoTBpalleHns ux notepu B xofe ucnoiTaHua. Ecnu
UCNbITAHUIO NOANEXWUT OTHOCUTENbHO HEe6ONbLIOe KOMNYECTBO BOAbI M NMPOAO/KUTENLHOCTL UCNbITAHUA
HeBefmka, BOAYy MOXHO cogepxaTb B 6annoHax u3 PTFE unn nogobHoro matepuana, Kotopbie n3rotaBnu-
BAlOTCA NPOMbILINEHHOCTbIO U 06BIYHO UCNONb3YTCA ANA oT6opa Npob raszos. BnonHe npurogHbl 6annoHsbl
ana otbopa npob rasza BMecTuMocTbio 40 100 aom3. Ecnu ucnbliTaHnio nogsepraoT 6onbine o6bemMbl BOAbI,
cogepxalieil netyuyme opraHu4yeckune coefmMHeHUs, TO MOTyT OblTb MCNOMb30BaHbl GOYKM BMECTUMOCTbLIO
55 rannoHoB (npumepHo 208 AM3) C OTKPbLITHIM BEPXOM U BKNaAblLeM M3 MATKOro nonutetpadropatuieHa
UNu apyroro martepuana, npegoTepawatuwero notepto VOC. MArkuii BKNagbilw COeUHST C BXOAHbIM
0TBEpPCTMEM Hacoca, W Korga Hacoc HauymHaeT OTKauymBaTb BOAY, BKAablll ocefaeT. Takum o6pa3om Bbl-
nonHaetcs TpeboBaHMe HanAUuUA O4YeHb HeGONbLIOro NYCTOro MPOCTPAHCTBA B BEPXHEW 4acTu eMKOCTMH
c Bojgoli. Ecnu Temnepartypa BoAbl, NofaBaeMoil B KONOHKW, OTNMYaAETCA OT KOMHaTHOW W 0e Hafo KOH-
TPONNpPOBaTh. TO KOMOHKM MOMeLLalnT B KOXYXWU, MO KOTOPbIM LUPKY/IMpyeT BoAa, TemnepaTypy KOTOpOii
perynupyloT, WaM nomMewialT eMKOCTb C BOAONM, NUTalWweld KONOHKN, B NOMELeHNne C KOHTPONMpyemoi un
perynupyemMoii TemnepaTypoii.

8.1.6 Cuctema otbopa npob

Ha BbIX0ofe M3 KOJIOHOK PerynspHo oTéupatwT npobbl BOAbI, HE AoMyckas nNpu 3TOM nonajaHus BO3-
ayxa B cuctemy. OTbupaemblie Npob6bl OxnaxaawT HenocpeacTBEHHO Npu 0T60pe MAM Tak CKOpo, Kak 3To
BO3MOXHO, 4TOObI n36exaTb N3MEHEHUA UX cocTaBa A0 aHanuisa. Ecnn aHann3 NpoBOAAT He cpasy, a cny-
CTA HEKOTOpOe BpeMs, TO ANA 0T60pa U cCOXpaHeHMa MpPo6 MCMO/b3YT aBTOMaTUYecKuii MPo600TOOPHNK,
CNoco6HbIN oT6UpaTh Npobbl 63 nonagaHus B HUX BOo3gyxa. [pu AOCTAaTOYHO NPOLOMKUTENBHOM OT6Oope
npo6 B3ATble C NOMOLbI aBTOMaTMYeCKOro Npo6ooT60pHMKA NPOo6LI cpa3y NoMelalT B oxnaxiaembli
KOHTeliHep. O6beM oT6MpaemMbix NPo6 3aBUCUT OT NMpUMEHAEMOro metoga aHanmsa. O6bIYHO Npo6bLI BOAbI
0T6MpPaKT B NY3bIPpbKN BMECTUMOCTbI 35 CM3 C 3aBMHUYMBAKLMMUCS KPbIWKaAMU, UMEKLWUMY BKIAAbILLN N3
PTFE. MoryT 6bITb 0TO6paHbl Npobbl 6onbliero o6bema (40 1 nam 2 AM3), HO U3-3a Manoil CKOpPoCcTU no-
TOKa BOAbl B KO/IOHKaxX Takue npobbl 6yayT fAaBaTb MHOpMaLUIO O AOBOIbHO NPOLOMKUTENBHOM nepuoae
paboTbl KOMIOHOK.

8.1.7 AnbTepHaTMBHasa cuctema nojgauyu BoAbl B KOJTOHKMN

Ha pucyHke 3 nokasaHa asbTepHaTMBHas cuctema nofauyv nuTaHus B KOJMIOHKM Ans metofga RSSCT.
BcrnomoraTenbHbll BOAHbIA pacTBOP C BbICOKONM KOHLUEHTpauueli nccnefgyembiX opraHmyeckux npumecein co-
AepxaT B eMKOCTH, Kak onncaHo B 8.1.5. OToT pacTBOp C NOMOLLbI0 HAacoca nogaetcs He6OMbW UMK NOPLUAMM
M CMellnBaeTCs C nuTallieidl Bogoi. MOLWHOCTA HACOCOB perynmpyloT Takum 06pa3om, 4To6bl MpU cMeLlmn-
BaHWM ABYX nojaBaeMblX NOTOKOB Moflyyanacb nutalowas Boja A58 KONOHOK C TpebyeMoi KoHueHTpauuel
npuMeceit, a Takke focTUranachb Hy>XHas CKOPOCTb MOTOKa B KofloHKax. Mofo6Has cuctema nogayn nutaHus
no3Bo/ISeT U3yyaTb B/WSIHAE MATPUYHOrO COCTaBa BOAbl, @ TaKKe KOHLUEHTpauuu pasfinyHbiX npumecei Ha
CNOCOBHOCTb aKTUBUPOBAHHbIX yriei K agcopéuuu.
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PucyHok 3 — AnbTepHaTuMBHas cxema NoTokoB B ycTaHOBKE RSSCT 13 Tpex KO/TOHOK

8.1.8 AHanus npob

Mpu yBennyeHHoW NPOAOMKUTENBLHOCTM UCAbITAHNA NPO6bI, 0T6UpaeMble aBTOMaTU4eCKUMK Npo6ooT-
60pHMKaMN. aHanM3npyT B 06paTHOM nopsfke, T. e. Npoby, 0To6paHHy0 nocneAHei, aHann3npyT NepBoii.
Ecnn ata npoba He nokasana NpocKoka npumecu, To npegbigyline npobsl MOXHO He aHanuauposaTb. Ecnin
Xe Npu aHanu3e nocnegHeli oTobpaHHO NPo6bl 3ahKCUpPOBaH MPOCKOK, aHaNM3NpPYT Npeablayline npoosl
[NA yCTaHOB/IEHUS TOYHOTO BPEMEHM NPOCKOKA.

9 PeaKTuBbl

9.1 paHynMpoBaHHbIi aKTUBNPOBaHHBIN yronb (FAY).
9.2 Boga, Tvn IV noASTM D 1193.

10 MNpoBepeHue UcnbiTaHNsA

10.1 MpuroToBaeHNe Npo6bl aKTUBMPOBAHHOTO yrns

MpeacTtaBuTeNbHYO NOPLUID aKTUBMPOBAHHOIO YrNs, oTo6paHHyt B cooTBeTcTBUMM ¢ ASTM E 300. gpo-
6AT 1 noaBepratT pacceBy no ASTM D 2862 ana Bbligenenns dpakuyum, Haxogauieincs mexay cutamm 60 n
80 mew. lMonyyeHHyo TakuMm o6pa3om nNpoby Tuw,ateqbHO NMPOMbIBAOT BOAONM A0 MOMHOMO yAaneHus nbiav un
npekpawieHnsi u3MeHeHns pH NPOMbIBHOI BOAbl. XOPOLIO NPOMbITbI aKTMBMPOBAHHBI Yyrofb cyliaTt npu Tem-
nepatype 150 °C B TeyeHue 4 4 1 40 UCNOMb30OBAHUSA XPAHAT B OYThI/IN U3 XKENTOro CTekna.

10.2 3arpy3ka KOJIOHKMK

B npo6e yrns, NnpuroToBAEHHOI A5t UCNbITaHWA, ONpeensaT MaccoByt Aot Bnarn (NoASTM D 2867)
1 Kaxylytocst n1oTHocTb (Mo ASTM D 2854).

HaBecky akTnBupoBaHHOro yrns (ot 60 o 80 mell). B3BELEHHYO C TOYHOCTbIO + 0.1 Mr. noMellarT B Xu-
MWUYECKMNIA cTakaH BMeCTMMOCTbIO 100 cM3 (cM. npumeydanne 3). MpunuearT B cTakaH npuban3utensHo 40 cm3
BoAbl (9.2). CofepXnmoe cTakaHa nepemeLwnBaT, HarpeBalwT A0 KAMNEHU 1 KunaTtat 10 MuH AN 3aMelleHus
BO3A4yxa, cofepxallierocs B nopax, Bogoi. Nocne oxnaxaeHnsa 40 KOMHaTHOW TemnepaTtypbl B3BeCb Aerasu-
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POBAHHOIO YI/1s C BOAOW NepenuBalT B KOJIOHKY TaK. YTO6bI NMpy 3TOM B KOJIOHKE He 06pa30BbIBafoCh Ny3blpb-
KOB Bo3ayxa. [ocne 3arpy3ky KOOHKM 3anncbiBaloT BbICOTY C/1051 aKTUBUPOBAHHOIO Yr/s.

MpumeyaHne 3— [nsa onpefeneHnst KOAMYECTBa aKTVBUPOBAHHOTO YIS, HEOO6XOAMMOro A15 3arpy3Ku KONOH-
KW. NpeBapuTesIbHO PacCunTbIBAOT ero 06beM. UCXoas 13 3HaveHuss EBCT Ana mMasiolt KOMOHKWU, MOAENMpYIoLLeii npo-
MbILLMEHHBI aAcop6ep (Mo ypaBHEHWIO B 6.2). 1 CKOPOCTU NOTOKa BOAbI. YMHOXasi 06beM aKTVBMPOBAHHOIO Yr/isl Ha ero
KaoKyLLHOCS M/I0THOCTb, BbIYUC/AIOT Maccy Yr/isl, He06X0ANMYI0 418 3arpy3Ku.

10.3 CKOpOCTb NMOTOKa BOAbI

CKOpoCTb MuUTaKLWero notoka onpefensioT, UCXO4A U3 BPeMeEHU KOHTakTa pacTsopa W ajcopbeHTa
(EBCT). Tpebyemoro gns mogennpoBaHus ycnoBuii paboTbl NpoMbIWAeHHOro agcopbepa. Hanpumep, ecnu
EBCTIc gns npomblWwneHHoro agcop6epa paBHo 10 MuH. Rlc = 0.0792 cm (cpefHuii paguyc 3epeH hpak-
LMW aKTUBMPOBAHHOIO yrna mMexay cutamm ot 8 o 30 mel). a cpefHWd paguyc 3epeH aKTUBUPOBAHHOTO
yIAs, Ucnosib3yemoro B mogenbHoli konoHke (f?IC), paBeH 0.0106 cm (cbpakuyms ot 60 go 80 mew). To no
hopmyne n3 6.2 nonyvyaem 3HavyeHne EBCTSc. paBHoe 0.179 muH. CpefHue paguycbl 06enx dpakuyuii ak-
TuBupoBaHHoro yrnsa (o1 8 go 30 Mew u oT 60 Ao 80 mMew) onpeaensaAT s3KCNepnMeHTaNbHO, NPOBOASA CU-
TOoBOl aHann3 no ASTM D 2862. Ecnu gna moaenvpoBaHus NpoMbILIIEHHOTO agcopbepa U3 npuBefeHHo-
ro npuMepa UCcnosb3ylT Manyl KofoHKy o6bemom 14.13 cm3 (guametp 10 mm, gnunHa 18 cm), TO B Heil
cnepfyeT ycTaHOBUTb CKOPOCTb NOTOKa BOAbI, paBHY 78.91 cm3/MuH (14.13/0.179). AnA NpOMbILINIEHHOIO
afcop6epa anametpom 10 hyTOB M CKOPOCTb MOTOKA BOAbl 260 rannoH/MUH rugpaBnvyeckas Harpyska co-
ctaBnset 3.3 rannoH/munn/dyT2 [260/(n x 102/4)] unn 135 gm3IMuH/M2. Mpu mogenupoBaHnn paboTbl TaKoro
ancopbepa metogom RSSCT rugpaBnmyeckas Harpyska Masioil KOMOHKWM cOCTaBUT 24.7 rannok'Mun/gyT2
(3.3 x 0,0792/0.0106) unn 1006 gm3IMUH/M2. [innHa Manoii KONOHKM cocTaBuT 18 cm (1006 x 0,179 x 0.1). a
CKOpOCTb NoToKa BoAbl — 78.91 cM3/MuH npu gnameTpe KonoHkM 10 mm [1006/(n x 102/4) x 10 3).

MpumeyaHne 4 — CpegHue pagnycbl 3epeH akTMBMPOBAHHOIO yras dopakuuii ot 60 go 80 mew u oT 8 Ao
30 MeL HeobXxoANMO onpeaensaTb IKCneprMeHTasIbHO, NOCKObKY MX 3HAYEHUSA CYLLECTBEHHO B/IMAIOT HA pacyeTHYIo Be-
nnunHy EBCT. 3a cpegHuii pagmyc npuHuMatoT 1/2 cpefHero pasmepa 3epeH akTMBMPOBAHHOIO Y TS . ONpesesieHHoro no
ASTM D 2862.

10.4 MpoBepfeHue UcnNbiTaHUA Ha KOJTOHKe

OyeHb YacTo paboTy KO/IOHOK HaYMHalT € Nnojayn B KavyecTBe NMUTaHUA BOAbl BbICOKOI CTEMEeHN YNCTOo-
Tbl. Tpn 3TOM BbIXOAAT Ha YCTOMWUUBLIA peXxnm paboTbl yCTAHOBKU: AO6MBAOTCSA OTCYTCTBUA NY3blpbKOB BO3-
AyXa B KOJIOHKax 1 Heob6xoAnMOoli CKOPOCTM NOToKa. Mocne ycTaHOBMEHUA CKOPOCTU NOTOKA NUTaHWEe KOIOHKU
nepeksyalT Ha nccnegyemyto Bogy v NpuBOAAT B AeliCTBMe aBTOMaTUYeCKylo cuctemy otéopa npob (ecnu
ee npumeHsoT). MNMepuoanyeckn oTéupaioT Npobbl BOAbI HA BXOA4E W BbIXOAe KOTOHOK M MPOBOAAT UX aHann3
Ha npeaMeT NPUCYTCTBUA pacTBOPEHHbIX Npumeceli. YacToTa ot6opa npo6 3aBUCUT OT OXWUAAEMOW NpoAon-
XUTENbHOCTN MUCMbITAHWS U XenaeMoi TOYHOCTU onpedeneHns npockoka. VicnbiTaHne NPoOAO/KAT A0 Tex
nop. NoKa KOHLEeHTpauna npumeceil Ha BbIXO4e He CTaHeT paBHOW KOHLEHTpauuy Ha BXo4e Uan He fOCTUrHeT
TpebyemMoro 3HayeHuns. Ecnu npu ucnbiTaHnn NPoMCXoanT afgcopbLma HECKONIbKUX PACTBOPEHHbIX NPUMecei,
TO MOXeT 6bITb OonpejenieHa ANNHA 30HbI MacconepeHoca (mass transfer zone. MTZ) Ana Kaxgoin npumecu
otaenbHo. [na onpegenenns gnvHel MTZ cHavyana paccunTbiBalOT OTHOWEHNE BPEMEHU, 3a KOTOPOE KOHLEH-
Tpauns AaHHOW NpMMecKH Ha BbiIxode M3meHunacb oT 5 % A0 95 % ee UCXOAHOWN KOHLEHTpauumn, Ko BpemeHu,
3a KOTOpOe KOHLieHTpauus NpuMecKu Ha BbiIX04e CpaBHANAaCh C UCXOAHOW KOHUEHTpauneli. YMHOXas nosyyeH-
HOEe OTHOLWEeHMEe Ha AJINHY CN0A aKTUBMPOBAHHOIO YI/isi B KOJIOHKE, BbIPAXXEHHYI0 B CaHTUMeTpax, noayvator
ANVHY MTZ ona faHHol NnpuMecu B caHTuMeTpax.

10.5 MapameTpbl, M3MepAeMble NPu UCMNbITAHUN

Mpn nposefeHUN UCMbITaHMA W Nocnefyolwem aHanuse nNpo6 3anucbiBalT cnefylowue napaMmeTpsl,
KOTOpble 3aTeM MCMOo/b3YyT ANA NPOrHO3MPOBaHUA npouecca agcopobuunu:

10.5.1 O6BbeM cnoss akTUBMPOBAHHOIO YrAs.

10.5.2 Maccy aKTMBMPOBAHHOIO YIS, UCNO/b30BAHHOIO MNPU UCMbITAHWUN.

10.5.3 CKOpOCTb NOTOKa BOAbI.

10.5.4 EBCT gnsa manoii KONOHKMN.

10.5.5 Bpewmsi, 4yepe3 KOTOpOe Npou3oLLlesn 3afaHHblii MPOCKOK KaxAoW npuMmecH.

10.5.6 Bpems, yepe3 KOTOpoOe MPoOM30LLe/ NOJHbIA NPOCKOK KaX A0 npumecn (ecnu ero onpeaensnu).
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11 O6paboTka pe3ynbTaToB

11.1 C nomolbio napaMeTpoB, U3MEPEHHbIX MPU UCMbITAHUU, BbIYUCNAOT:

11.1.1 Bpems pabotocnocobHocTn agcopbeHTa (RSSCT Bed Life), paBHoe BpeMeHU, 3a KOTOpoe npo-
n30Lesn NPOCKOK NpUMecKH A0 3a[aHHOI0 YPOBHSA, BblpaXeHHOe B MUHYyTax.

11.1.2 CrteneHboTpaboTaHHOCTM afgcopbeHTa (Treatable Bed Volumes = RSSCT Bed Life/RSSCT EBCT).

11.1.3 O6wwnii o6bem BOAbI, NPOLWEALWNIA Yepe3 Manyl KOMOHKY A0 HacTynneHus npockoka (Total
volume of water fed to RSSCT until breakthrough), paBHbIi BpemeHn pa6oTocnoco6HOCTU apcopbeHTa
(RSSCT bed life), yMHOXXEHHOMY Ha CKOPOCTb MOTOKa BOJbI.

11.1.4 TMpowu3BoanTenbHOCTb KONOHKK (Specific Throughput), paBHy 06beMy BoAbl, NpoLlleaLleil yepes
KOMIOHKY A0 npockoka (Total Volume Fed to RSSCT). feNeHHOMY Ha Maccy akTUBMPOBAHHOIO YrAs.

11.1.5 S heKTUBHOCTb agcopbeHTa Kak BeUYMHY, 06paTHY0 NPOM3BOANTENBHOCTU KOMOHKK (Carbon
Usage Rate = 1/Specific Throughput).

11.1.6 OnuHy 30HbI Macconepenoca BbIYUCASAIOT No popmyne (cm. 10.4)

time to 95 % BT - time to 5% BT,

Length of MTZ = L, ®)
time to Ful BT

rae time to 95 % BT — npofonXutenbHOCTb KOHTaKTa BOAbl C afjCOPOEHTOM NpW KOHUEeHTpauun npumecu
Ha Bbixoge 95 % ee UCXOAHOI KOHLEeHTpauuu;
timeto 5 % BT — npoAo/mKMTENbHOCTb KOHTaKTa BOAbl C afACOPOEHTOM MNpu KOHUEeHTpauuu npumecu

Ha Bbixoge 5 % ee UCXOAHOIN KOHLEeHTpauum:

NpPOAO/HKUTENIbHOCTb KOHTAaKTa BOAbl C aACOPOEHTOM MNpY paBEHCTBE KOHLEHTpauuii
Ha BXOfe W BbIX0Ae U3 KOMOHKK:

L — ANvHa KOMOHKW.

time to Full BT

12 Mpeyn3noHHOCTb 1 CMeLleHne

12.1 TpeumnsnoHHOCTb HACTOSALLEero MeToaa OrpaHuyMBaeTcs NPeyM3noHHOCTbI0 MeTOLOB onpepene-
HMUA KOHUEHTpauun 3arpsasHsaiowmx npuMeceii, a Takke NpeunsnoHHOCTLI0 pe3ybTaToB OnpeaeeHunst Bpeme-
HW NPOCKOKA ANs KaXAoNh npumecy.

12.2 CmelyeHve HacTosILero MeTo4a onpeaenseTcs CMeLWeHusiM1 MeToA40B onpegenieHns KoOHLeHTpa-
LUK 3arpasHALWLKUX NPUMECei, a TakKe CMeLLeHMEM onpeae/ieHns BpeMeHy NPOCKoKa A/ KaX A0 npumecH.



FOCT 33589— 2015

Mpunoxexnne A
(cnpaBouHoe)

CBefleHNs 0 COOTBETCTBUN CCbIMTIOYHbIX CTaHgapTos ASTM
MeXrocygapcTBeHHbIM cTaHAapTam

Ta6nuua AA.1

O603HaueHMne CCbIIOYHOro CTeneHb O603HayYeHNe M1 HaUMeHoBaHNe COOTBETCTBYOLEro
ctaHaapta ASTM cooTBeTCTBUA MeXrocyapcTBeHHOl cTaHgapTa
ASTMD 1129 _

ASTM D 1193 -
ASTM D 2652 -
ASTM D 2854 -
ASTM D 2862 -
ASTM D 2867 -
ASTM E 300 —

* COOTBETCTBYWLWMNA MeXrocyaapCTBEHHbI CTaHAApPT OTCYTCTBYEeT. [lo €ro NPUHATNS PEKOMEHAYeTCS UCNONb30-
BaTb NEPeBO/ HAa PYCCKMNIi A3blK lAHHOTO cTaHaapTa.

10
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YAK 621.3.035.222.2:543.06:006.354 MKC 75.160.10

KntoueBble cnoBa: aKTUBUPOBAHHLIA Yrofb, UCMbITAHWE B KOMOHKE, TFPaHy/IMPOBaHHbLIA aKTUBUPOBAHHbIN
yronb, RSSCT
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