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[aHHbIn cnmBOon wmcnonb3yeTcs Ans mMHdopMupoBaHust 06
OnacHoOW cuTyauumn, KoTopasi MOXeT MPUBECTU K Cepbe3HbIM
NOBPEXOEHUSIM UM CMEPTMW.

[aHHbIn cnmBOon Mcnomnb3yeTca AN UHAPOPMUPOBAHUSA O
noTeHUuanbHO ONacHOW cuTyauuun, KoTopas MOXeT NpUBECTU
K NOBPEXAEHMAM UIN CMEPTHU.

[aHHbli cuMBON Mcnonb3yeTcs ANns MHMOPMMPOBAHUS O
MOTEHLUManbHO ONacHoW cUTyaummn, KotTopasi MOXeT NpuBecTu
K noBpexaeHuto ob6opyaoBaHUs Unm TpaBmam
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. BBEOEHUE

MorpykHoM mMemOpaHHbIi Mogynb TORAY “MEMBRAY” wucnonb3yetca B TEXHONOTMMM
MembpaHHoro 6uopeaktopa (MBP). 3T1oT npoaykT Gbin paspaboTaH Ha OCHOBE MHOIOSIETHErO
onbiTa KomnaHwwm Toray Industries Inc. B obnactM nonMmepHon Xummnm n MembpaHHON
TEXHONOrnN.

cepa TMR 140 gasnsetca craHgapTHon B nuHenke yctponcts “MEMBRAY”. [aHHoe
PYKOBOATCBO MO 3KcnnyaTauum gaeT obuee npeacraBneHne o MeMOpaHHbIX MoAaynax cepun
TMR 140, nogyepkmBaeT Ux O0COBEHHOCTU, a Takke OaeT pekomeHaaumm no mx GesonacHom
JKcnnyaTtaumm BO BpeMs MOHTaxa, nycKo-HanagouvHbIX paboT n npu obcnyxmeaHum. VIHxXeHepbl
N obCcnyxmBalLMiA NepcoHan OMKHbI TLWaTenbHO O3HAKOMWUTLCA C AaHHbIM PYKOBOACTBOM,
ANnga Toro 4Yto6bl B AanbHenwem obecnevmTb yCTONYMBbBIA NpoLecc MemMbpaHHOro pasaeneHus.

1. OnucaHue TexHonoruu MBP

B oTnnumne oT TpaguuMoHHOro npouecca Guonornyeckorn 06paboTkM CTOUHbIX BOA, B KOTOPOM
UCromnb3yeTca BTOPUYHLIA OTCTOMHWK, B TexHororum MBP akTuBHbIi Mn oTAensetca oOT
OYULLIEHHOM BOAbl C NMOMOLLLID MeMOpaHbl. PacnpepneneHne nOTOKOB B MPOLECCE OYUCTKU
CTOYHbIX BOA C MCMONb30BaHMEM TPAAULMOHHOM OMOMOrMYECKOM OYUCTKM C MPUMEHEHUEM
akTuMBHOro una un texHonornn MBP nokasaHo Ha puc. |-1. TexHonorns MBP nmeet cneayiouwiune
npenmyLLecTaa:

e KomMmnakmHocmb o4ucmHbIX coopyxeHul. [lpu ucnonb3oBaHuu TexHonorum MBP
Guonornyeckas obpaboTka CTOYHbIX BOA MOXET OCYLLECTBMATbCSA NPU MNOBbIWEHHbIX
KOHLEHTpaUMsIX aKTMBHOTO ura B OYUCTHbLIX coopyxeHusax (7000 - 18000 wmr/n).
Bcnegcteue atoro Guoxmmumyeckas peakuus npoxoaut Gonee 3dpdeKTUBHO, YeM npwu
NCMonb30BaHNUN TPaAMLMOHHOIO npouecca Ouonornvecko ob6paboTkum CTO4YHBIX BOA, a
Takke yBenuM4MBaeTCA OKUCNUTENbHas MOLHOCTb OYMCTHbIX COOpYyXeHun. Kpome TOro
oTnagaetr HeobXOAMMOCTb WUCMOMb30BaAHUA BTOPUYHOIO OTCTOMHMKA W TEM CaMbIM
3HaAYNTENBHO MOBLILAETCA KOMMNAKTHOCTb OYUCTHBLIX COOPYXKEHUMN.

e Bbicokoe kayecmeo oYuuieHHoU e00bl. [Mockonbky B TexHonorun MBP B3BelLeHHble
YyacTuubl akTMBHOMO mna yganswTca n3 buopeaktopa € NOMOLLbd MeMbpaHbl, KayecTBO
BOObl Ha BbIXO4e M3 peakTopa 3HaAYUTENbHO BbIle, YEM NpU TPaguUUWMOHHOM npouecce
oumnctkn. TexHonornss MBP Takke no3BonsieT B 3HaUYMTENbHOW CTEMEHN yOoannTb U3 BOAbI
MUKpPOOpPraHnambl, Takme kak Escherichia coli u Cryptosporidium. 3ddeKkTnBHOCTb MX
yaaneHusi 3aBucuUT 0T MOPAONOrnM NpUMeHsLLencs meMopaHsl.

| A3poTaHK OTCTONHUK
CTou4Hble BOAbI
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Ha c6poc

I=|

CTOuHble BOAbI » CTouHble BoAbI

i " Ha c6poc
EMKOCTb C : " _
NOrpyXHbIM . S —
MeM6paHHbIM I %0 ....»  HanoeTopHoe
Moavnem MeMbbaHa ucnonb3oBaHue

Puc. I-1. CpaBHeHMe TpaanLMOHHOIO NpoLecca 61Monorm4eckom O4YMCTKM CTouHbIX Bog n MBP
TEXHONOornN.
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2. OnucaHue NorpyxHbix MeMbpaHHbIx moaynen Toray cepun TMR140

Morpy>kHon MemOGpaHHbIn Moayrne TORAY coctout m3 6roka nrnocKopamHbIX MemMOpaHHbIX
anemMeHToB 1 Groka aspaunn. MembpaHHbI 3NeMeHT BKIYaeT B ceba ONOPHYK NNacTUHYy U
nrockne memMbpaHbl, 3aKpensneHHble No o00e CTOPOHbLI MMacTUHbl. B kaxgom MemOGpaHHOM
aneMeHTe wumeeTcd naTpybok oOTBOAa nepmeaTta, KOTOPbIN CoeauHSeTcss CO COOPHUKOM
nepmeara nepmeaTtoTBogswen  Tpybkon.  MemOpaHHbIi  MOgynb  pacnonaraeTcs
HenocpeacTBEHHO B BuopeakTope C akTUMBHbIM WUIOM (MOrpyXHOe WMCnonHeHue) u pabortaeT
nyTeM CO34aHusl paspeXeHns cO CTOpOoHbl nepmeata. OcHOBHOM dyHKUME MeMbpaHbl
ABNSIETCA OTAENEeHne B3BELUEeHHbIX YacTul (bnomacchl) OT CTovHbIX BoA. Ha puc. -2 nokasaH
ctaHgapTHein MBP mogyne TMR140-1008S.

MepmeatoTBOAALILAA
Tpy6ka

COopHUK nepmeara

’

Bnok dnemeHTOB

dnemMeHT

i f Bnok Aapauuun

Bosnyxopacn pegenuTenb

Puc. 1-2. CtaHgapTHbI MembpaHHbIn mogynb TMR140-1008S.
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(1) MembBpaHHbIN 3nIeMEHT

MemOpaHHLIN 3NeMEHT NITOCKOPaMHOro Tuna rnokasaH Ha puc. |-3.

Mnockune membpaHbl 3akpenseHbl N0 o6e CTOPOHbLI onopHon nnacTuHbl U3 ABC nnacTtuka, Kak
nokasaHo Hwxe. lNnowagb anemeHTa cocTtaenseT 1.4 M2, anvHa anemeHta — 1.6 M. Takas
KOHCTPYKUMA MeMOpaHHOro anemeHTa no3Bonsetr Havbonee 3aEEKTUBHO WCMNOMNb30BaTb
noAarLwuncs aspaTtopom BO3ayX.

MoBepxHOCTb MeMOBpaHbl 3PMEKTUBHO OYMLLAETCA BOCXOAALWMM TOKOM aKTMBHOIMO Mna u
ny3blpbkOB BO34dyXa. Takoh MexaHuM3M (urbTpoBaHUA obecnevmBaeT CTabWnbHbIA DUINLTP-
LMKI, TMOCKOMbKY akTMBHBIN WM B TakMx YCrnoBusx o6ragaetr HU3KUM  aAre3avioHHbIM
B3aMMOAENCTBMEM C MNOBEPXHOCTbIO MeMbpaHbl (puc. |-4). 3nemeHT creumanbHO
ONTUMM3NPOBaH, 4YTOOblI OGecneynTb MakCUMarnbHYH MEXaHUYeCKytd MNPOYHOCTb, BbICOKYHO
nnowaab MOBEPXHOCTW MeMOpaHbl, MMOTHOCTbL YNakoBkM MembpaH B mMoayne U
MUHUMU3NPOBAaTL 3aTpaThl SHEPTUN HA aspaLmIo.

NaTpy6ok
nepmeara

4,4

LOpeHaXHbIN
KaHan

/

1,6 m

Nopaepxusarowasn
nnacTuHa

/

MNMnockasn
meMbOpaHa

0.5m

Puc |-3. KoHcTpyKumna membpaHHOro anemMmeHTa.

AKTUBHbIV vn
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3 Bo3ayx /< /
Aspauusn
Moanoxka Memb6paHa

Puc |-4. Mpouecc pnnbTpoBaHUS € y4acTUEM aKTUBHOIO una.
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(2) CtpykTypa membpaHbl

Onsa nsrotoBneHmsa membpaHHoro anemeHTa ncnone3ytot MNBAOP (nonusuHunuaeHdpTOPMA) Kak
dyHKUMOHanNbHbIN MaTepuan membpadbl 1 MET (nonmnadup) — kak HETKaHyl OCHOBY AJS
HaHeCceHUs CenekTUBHOro cros MembpaHbl. Micnonb3oBaHne TakMX MeXaHW4YecKU MPOYHbIX W
XUMUYECKN CTOMKUX BbICOKOMOMEKYNSAPHBIX COEOUHEHUI MO3BOMSET NPOU3BOAUTL MeMOpaHbI

camoro BbICOKOro kadectsa (puc. 1-5).

(3) Paamep nop mem6paHbl

MembpaHa xapaktepusyeTca cpegHum pasmepomM nop 0,08 MKM, BbICOKOW MOPUCTOCTLIO U
Yy3KMM pacnpegeneHnemMm nop no pasmvepam. bnarogapsa Takon Mopdonornn mMembpaHbl
obecneynBaeTcs ee BbiCOKasi yAernbHasi NPOU3BOAUTENBHOCTb U Ka4yecTBO nepmeara, a cama
MemOpaHa SBnsieTCsa BbICOKO YCTONYMBOWM K 3abuBaHuio n obpacraHuio (puc. I-6).

3.0 micron

3.0 micron
Mem6paHa Toray MemGpaHa gpyroro nponsBoguTens
Puc. I-5. lMoBepxHOCTb MeMbpaHbl (poTorpadus).
15 | |
Yucno nop J Mem6paHa Toray
10"/m? R
1 0 ‘II I'l‘/
[
. 'T i
| @ I|
[
[ |||' MemGpaHa apyroro nponsBoauTens
| |
|
05H &% /
| | e .
|
'I bII : L]
]
0 e
0 0.2 0.4 0.6 0.8
Pa3mep nop, MKM
Puc. I-6. PacnpegeneHue nop no pasmepam.
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Il. MEPbl BE3OMACHOCTM NMPU SKCMNYATALUWUU MOOYNEN CEPUN TMR 140

Mpexge 4YyeM HauMHaTb MCMOMb3oBaTb MeMbpaHHble moaynu cepun TMR 140, noxanymncra,
TWaTenbHO NpoYuTanTe AaHHOE PyKOBOACTBO MO 3KCnyaTtauun u nsydmnte Bce pekoMmeHgauuu,
onucaHHble B HEN. ITO OCOBEHHO KacaeTca Mep NMpedoCTOpPOXHOCTU. [eTanu OyayT onmncaHbl

HWXe.

1. PacnakoBKa n yctaHOBKa moayneu

OMNACHO!

>

OMACHO!

>

OMNACHO!

>

BHUMAHMUE!

>

BHUMAHMUE!

BHUMAHMUE!

BHUMAHMUE!

BHUMAHMUE!

> D> D> D

Mpn ocywecTBNeHnn MNOrpy30yHO-pa3rpy3oyHbix pabotr ¢
mogynamu cepum TMR 140 mnu mx 4vactamu, noxanywucra,
NpucoeauHsNTE Lenn, KaHatbl M CTPOMbl TaK, 4TOObI MoOynu
3aHMManu BepTUKarbHOE MOSIOXKEHME, HE [OMycKamTe pesKux
BCTpAXMBaHUN. [loxanyncrta, HuKorga He JonyckanTe nogen
nog NogHATbLIE MOOYNU.

Mpn ocywecTBneHnn norpysku/pasrpyskn moaynen cepumn TMR
140, noxanyncrta, uCMoOMb3yhTe LUenu, KaHaTbl WU CTPOMbl,
KOTOpble COOTBETCTBYIOT NOAHUMaEMOMY BECY.

Mpn ycrtaHoBke MeMbpaHHbIX Moagynenm cepun TMR 140,
noxanyncra, 3apaHee ycTaHaBnuBaWTe HaseMHble Onopbl AN
KpaHa. Noxanyicra, HUKorga He nNblTanTecb 3anes3Tb Ha MOAYIb.
MoxanyincTta, uCNONb3ynTe 3alUUTHYIO odexay W cpeacTtsa
WHOMBMAYaNbHOW 3alWuTbl NpU  OCyLeCcTBrieHnn paboT cC
MOAYIAMM.

MoxanyicTa, Npu TPaAHCMOPTMPOBKE, XPAHEHUM WA YCTaHOBKE
mMembpaHHbIX mogynen cepum TMR 140 wnm ux dacten
obeperanite ux oT nospexaeHus. Noxanyncra, He nomeLlanTe
Tsbkenble 0o0bekTbl Ha mMogynu. He gonyckanTe CTONKHOBEHUS
MoAayrnen ¢ gpyrumm obbekTamu.

MNoxanyncTta, He ocTtaBnante mogynm cepun TMR 140 Ha
ANUTENbHOE Bpems nog MNpsiMbiM COSTHEYHbIM CBETOM MNM B
Mectax, rge TemnepaTtypa npesbllwaer 40 °C. OnopHas
nnactmHa wmn3 ABC nnactuky OCOGEeHHO 4yBCTBUTENbHA K
COSTHEYHOMY CBETY U yNbTpadnoneToBOMY U3NYy4EHUIO.

Moxanywncta, NpyM NPOBEAEHUN MOHTaXHbIX U CBapO4YHbIX paboT
obecneumBanTe 3awmty membpaHHbix mogynen cepun TMR 140
OT MCKP.

Moxanyncra, obecneuvBanTe 3awuTy MemOpaHHbIX MOAynen
cepun TMR 140 OT 3aMOpPO3KN.

MoxanyicTa, He NOBbIWAWTE AaBfEeHNEe CO CTOPOHbI NepmeaTa
moaynewn cepun TMR 140 (n3beranite n3bbiTouHOro aasnexHus!).
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MNoxanyncTa, ycTaHoBUTE 3aLUUTHYIO CETKY C pasMepoM siyeek
He 6onee 3 MM 1 MeHee neped moaynamu cepuamm TMR 140. B
NPOTMBHOM  clny4Yyae MemOpaHbl MOryT OblTb  CEpbe3HO
3arpsA3HeHbl PasnNUYHbIMU B3BELLUEHHBbIMWU BelLleCTBaMu CTOYHbIX
BOA.

2. JkcnnyaTtauua U TexHM4yeckoe obcnyxumBaHue

BHUMAHMUE!

BHUMAHMUE!

BHUMAHMUE!

BHUMAHMUE!

> D> DD

BHUMAHMUE!

BHUMAHMUE!

> D>

BHUMAHMUE!

>

BHUMAHMUE!

>

He I/lCI'IOJ'Ib3yI7ITe nepmMeart B NNTbEBbIX LENAX.

Mpexae yem cbOpacbiBaTb OYULLIEHHYO BOAY B 0O6bEKTbl BOLHOMO
XO35AMCTBa UMM NpU €e NOBTOPHOM WMCMONb30BaHUK, yoeanTecs,
YTO €€ KayeCTBO COOTBETCTBYET TpeboBaHNAM Ha cOpOC unn Ha
NOBTOPHOE MCNONb30BaHME.

He cxuramte memOpaHbl 6€3 npuMeEHeHMs cneuunarnbHOro
06opyaoBaHMs, NMOCKOMbKY MpU CXUraHum obpasyeTcs onacHbIn
ra3 - ¢drtopmag Bogopoga (HF). lMpu ytunmusauum membGpaH,
noxanymcra, nonb3ynTecb Yycrnyramm KBanuduuMpoBaHHbIX
cneynanucToB B obnactu obpalleHuns n ytunmsaumm oTxogos.

Mpn ocylecTBNeEHNN NCXOOHOrO TecTa no Boge ybeaurtechb, 4TO
npy 3anoflHEHUN EMKOCTU C MOrPYXHbIMU  MeMBpPaHHbIMK
MoaynsiMM  BOOOW OTKPbIT BEHTMNMb OTBOoAA BO3gyxa. JTO
obecneunT BbIBOO BO3gyxa W3 MeMOpaH U MeMOpaHHbIX
Moaynen. ocne 3anonHeHust BOAOW M CTpaBnvMBaHNA BO3gyxa
3aKpoWTe BEHTUIb OTBOAA BO34yXa.

[ns npoBefeHna MCXOOHOro Tecta MO BOAE HE MCMNoNb3ynte
nog3emMHble BOAbl, COoAepXalwme 3Ha4YuTerbHOe KOJIMYEeCTBO
XKenesa, MapraHua, KanbuuMsi UMM KPEMHUS, MOCKOSMbKY 3TO
MOXET Bbl3BaTb 3abuBaHne MeMbpaH.

He npoBoguTe TecT no Boge B TeYeHMEe OONroro BpemeHu 6es
HeobxogumocTu. [JonroBpeMeHHas akcnayaTauusa Ha YUCTon
BOAE MOXET MPUBECTM K 3abMBaHNIO MeMOpaH.

Ecnn membpaHbl 6binu y)xe HamoYeHbl BOAOW, COXPaHANTE MX B
MOKPOM COCTOsIHUW. ECcniv Hamo4YeHHY0 MeMOpaHy BbICYLUUTb, TO
BO3MOXHO CEpbE3HOE CHWKEHWE MPOHULAEMOCTU  TaKOM
MeMOpaHbl.

MpyM noceBe aKTUBHOIO Wna, YyOOCTOBEpbTECb, YTO BCe
MHOPOHblE BELecTBa U3 HEro yaaneHbl Npy NOMOLLMY CETKM UK
aKpaHa C pasmepoM siueek MeHee 5 MM.
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He 3anyckante npouecc wmemMbpaHHon dunbTpaumm 6e3
WHTEHCMBHOW aspauun, uHadye MembpaHbl MOryT CepbesHo
3abuTbCS.

He noGaBnsiiTe B aKTUBHBIN UM XUOKUE XMMUYECKME peareHThbl,
TOKCMYEecKMe BellecTBa, Maclna Wi [pyrMe  BeLlecTsa,
CNOCOGHbIE NPUYMHUTL Bpes akTUBHOMY Wny.

OnopHble nnactuHbl M3 ABC nnactmka moryT GbITb NOBPEXAEHbI
HEKOTOPbIMW  OpPraHNYEeCKMMW PacTBOPUTENSAMU, TakMMWU Kak
CnnpTbI, Macna u HEKOTOPble CUHTETUYECKME MOKOLLME CpeacTBa.
He ponyckanTe KoHTakTa onopHbIX nnactmH u3 ABC nnactuka ¢
TaknMn BelLecTBamMu.

Moxanyncta, wusberante  pes3kux  konebaHum  paboumx
XapakTepucTuK npouecca, ocobeHHO pH, Temnepatypbl U
AaBneHus BCacblBaHUA nepmearta, Aaxe B paspelleHHbIX
nHTepsanax (tabn. VII-1).

Moxanyncrta, nNepuoaMyeckm no  Mepe  HeobXoaMmocTH
NpoM3BOANTE 3aMeHY W3HOCUBLUMXCA YacTem U MeXaHW3MOB.
MpoBoguTe nnaHoBble NPOBEPKM W  NpeaynpeavTerbHble
PEMOHTHbIE paboTbl 060pyaOBaHMS.

Hn npn kakux ycrnoBuaxX He [Oonyckante 3amMep3aHus
mMembpaHHbIX mogynen cepum TMR 140.

Moxanyhcrta, npuHUMaNTE Mepbl, 4YTOObI He OONyCTUTb
BbICYLLMBAHMWSA Y)XX€ HAMOYEHHbIX MEMBPaHHLIX 3NIEMEHTOB cepun
TMR 140 npu ux nnaHoBoM obcCnyxuBaHuM U peMoHTe. Ecnu
HaMOYEeHHYI0 MeMbpaHy BbICYLINTb, TO BO3MOXHO Cepbe3Hoe
CHWXEHNe NPOoHULAEMOCTN Takon MeMbpaHsl.

MNoxanyncTa, Npekpawante aspaumio BO3gyxoM Npu OCTaHOBKE
npouecca punbTpoBaHus. B nepuoabl penakcaumm punstpaumum
aspauuio BO3YXOM He peKoMeHAyeTCs OCTaHaBnuBaTb (CM.
HUXKE).

10
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3. XuMmunyeckasa npomMbiBKa MEMOpPaHHbIX 3JIEMEHTOB

OCTOPOXHO!

>

OCTOPOXHO!

OCTOPOXHO!

> D>

OCTOPOXHO!

>

OCTOPOXHO!

>

OCTOPOXHO!

>

OCTOPOXHO!

OCTOPOXHO!

> D>

XvMunyeckne peareHTbl, MNPUMEHSEMble ANA  XMMUYECKOW
NPOMbIBKM 3MIEMEHTOB oOnacHbol Ana 3goposbs.  [Mopsgok
obpalleHMss C COOTBETCTBYHWOLUMMW XMMUKaATaMn ONuMcaH B
“Macnopte  6esonacHoctn”  (MSDS)  cooTBeTcTBylOLLErO
XUMWYECKOro peareHTa. MoxanywcTa, ncnonb3ymTte
COOTBETCTBYKOLME CPEACTBA 3aLUUTHI (HANp., 3aLLUTHbIE OYKK) U
crneumanbHyo ogexay (Hanp., 3aWwmTHbIe NnepyaTtku).

Ecnu xumuyeckuin peareHT nonan Ha KOXy WNu ogexay,
HeMeasIeHHO NPOMOWNTEe 3TO MECTO [OCTaTOYHbIM KONUYECTBO
BOAbI.

Ecnm Xxumuyeckun peareHT nonan B rfasa, HemMeaneHHo
npomonTe wux 6GOMbWMM KOMMYECTBOM MPOTOYHOW BOAbI W
obpaTtuTechb K Bpayy.

Ecnu oGopygoBaHve, npedHasHayeHHoOe Ans  XUMUYECKOW
NPOMbIBKW, paboTaeT HeHopMarnbHO, UMEKTCA NOATEKN U T.M. -
crnegyeT HEMeANeHHO OCTaHOBUTb MPOLECC MPOMbIBKM U
NpoBEpPUTHL ErO.

He npowusBoouTe 3akayky pacTBOPOB XMMWYECKUX peareHTOB
HanpsAMylo W13 MoAaloLero Hacoca B MNepmMeaToTBOAsLLEee
NPOCTPAHCTBO MeMOpaHHbIX 3NEMEHTOB, MHa4ye 3HAYUTENbHO
YyBENMUYMTCH BeNu4YMHA [aBMNeHWs CO CTOpPOHbl MepmeaTa U
mMeMOpaHHble 3neMeHTbl OyayT MoBpexaeHbl. YOoCToBepbTeCh,
YTO  pacTBOpP  XMMWYECKOro  peareHTa  nogaeTca B
nepmeaToTBOASLLEE MPOCTPAHCTBO MOAyNs nog AenNCcTBUEM
rPaBMTALMOHHBIX CUI U C U3BbLITOYHBIM AaBneHnem He 6onee 10
kMa (1 m BogHoro cron6a).

Mpn nopgaye pacTBOpa XUMWYECKOro peareHTa B npouecce
XMMUYECKON MPOMbIBKW, Moxanyncta, ybeauTtecb 3apaHee, 4TO
MeMbpaHHble MOAYNM MOMHOCTBI MOrPYXeHbl B XWAKOCTb M
YPOBEHb XWOKOCTU B €MKOCTU C MeMBpaHHbIMU MOOYMAMU Kak
MUHUMYM Ha 500 MM Bbille BepxHerW TOYKM MemMOBpaHHOro
Moaynsi.

MoxanyicTta, XpaHUTe XUMWUYECKUe peareHTbl B TeMHOM
npoxnagHoM MecTe, He noaBepranTe Mx BO3OEWCTBUIO NPAMOro
COITHEeYHOro cBeTa.

Moxanyincta, AN XpaHEHUs  XMMUYECKUX  peareHToB
NCMonb3yiTe COOTBETCTBYHOLLME KOPPO3MOHHO-CTOMKNE €MKOCTU
N KOHTENHepbl, NOAXoAALMNE AN XpPaHEeHUsl COOTBETCTBYIOLLErO
XMMMWYECKOrO peareHTa.
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He cmewwmBanTe pacTBOpbl MMNOXOpUTa HATPUS C TSHXKENbIMK
MeTannamm unmM  pactBopamu  kucnot. [lpy  cmeweHun
obpasyeTcs TOKCUYHbIN ra3 — xnop!

Mp  nNpoBedeHMM  XUMWUYECKOW  MPOMbBIBKM  OTKIOYUTE
BO3JYXOAYBKM 1 HE NPOM3BOAMTE aspauuto, B MPOTUBHOM Clyyae
MeMOBpaHHble 3N1eEMEHTbl MOryT BbITb NOBPEXAEHDI.

12
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ll. TEXHWYECKOE OMNMUCAHME N YCINOBUA 3KCMNYATALWUN MOOYIEN CEPUU
TMR 140

1. TexHn4eckoe onmcaHne MemMObpaHHOro afieMeHTa

B Tabn. IlI-1 npuBeaeHbl TEXHUYECKNE XapakTepPUCTMKK, a Ha puc. llI-1 nokasaH BHeWHUN BUg
mMeMbpaHHoro anemeHTta cepun TMR 140.

Ta6nuua lll-1. TexHn4yeckme xapakTrepucTukm membpaHHoro anemeHTa (TSP-50150)

HassaHue TSP-50150
Twun anemeHTa MnockopamHbIi, 6e3HanopHbIN
Ob6nacTb NpUMeHeHus dunbTpauus aktneHoro una/MBP
Tun dunsTpaumm BcacbiBaHue
HomuHanbHbI gnameTp nop (Mkm) 0,08
OddekTmBHas nnowaab NOBEPXHOCTN MeMOBpaHbl (MZ) 1,4
Pa3mepbl (Mm) O6was wnpurHa 515
O6wwas BbicoTa 1.608
TonwwmHa 13,5
Cyxon 4.8
Bec (kr)
Mokpbii (8ns MHGOPM.) 8,0
MewmbpaHa MBA® v HeTkaHbIN 13
OcHoBHble MaTepumansl
OnopHas nnactuHa ABC nnactuk
[T s = T I} T T T T s = 1L T l i T
515 mm MaTpy6ok oTBOAa Nnepmearta
4 Jr 50 mm
rn;;u- s s 5T 5T [l T o T 3E s il s s =]
/]
~
1608 mm

Puc. llI-1. BHewHwnn Bug 1 rabapuntHele pasamepbl MeMbpaHHoro anemeHTta (TSP-50150)

2.TexHU4YecKkmne xapakTepucTUK1M NONMypeTaHOBON NepmMeaToTBOAsALEN TPYOKMU
B tabn. IlI-2 npuBeaeHbl TEXHUYECKME XapaKTEPUCTUKN TPYOKN.

Ta6nuua lll-2. TexHU4eckue xapakTepucTUKN NONMypeTaHOBOW NnepmMmeaToTBOASALLEN

TPYOKKu
MaTepuan TPU-ARET*'
BHyTpeHHuI AnameTp / BHelWHW anameTp / obwas 8/11/380
anuHa (Mm)

*MakcumanbeHo fonyctumas TemnepaTtypa: 60° C
! AbbGpeBuaTtypa maTepuana npmsegeHa B cootsetctemm ¢ 1ISO-18064.
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3. TexHMYeCKMe xapaKTepuCTUKU U ycrnoBus akcnnyatauum moayneu TMR 140

B Tabn. IlI-3 npuBeaeHbl TEXHNMYECKNE XapakTepucTukn moaynen cepum TMR 140.

Ta6nuua llI-3. Cneundmkauma memopaHHbIX Moayren

Mogenb TMR140-050S | TMR140-100S | TMR140-200W | TMR140-200D
Ymcno MeMOpaHHbIX 311EMEHTOB 50 100 200 200
CTpykTypa 6rnoka anemMeHToB 2 EBL [ByxaTaxHas
1EBL 1 EBL 06beaMHEHD! KOHCTPYKLUUSA C
A 2 EBL
Paamepbl ' | LvpuHa (Mm) 810 810 840 810
OnvHa (Mm) 950 1,620 3,260 1,620
BeicoTa (Mm) 2,100 2,100 2,100 4,160
Bec (kr) Mogaynb (cyxomn) 400 695 1,430 1,365
Bnok aspauum (cyxon) 40 65 150 65
Bnok anemeHTOB (CyxoW) 360 630 1,280 1,300
Bnok anemeHTOB . 690 1,240 2,480 2,500
(npw 3abrvBaHUN Uom) 2
Matepuan Oundpdy3sop, pama, Hepxasetowasa ctane 304
KONeKTop nepmeara (316SS nnn 316LSS poctynHbl B kKayecTBe onumi)
CoeanHute | Konnekrtop ANSI 1 1/2 ANSI 2 gonm ANSI 3 gronm ANSI 2 groiim
nbHble aonm
dnaHubl 8 - _
BosayLwwHbii guddpysop ANSI 1 1/4 ANSI 1 1/2 ANSI 2 grorim ANSI 1 1/2
Oonm OonM anm
Pa6oune TemnepaTtypa (rpagycsl C) 5-40
napameTpbl ”
pH " >xugkoctn 5-10
KoHueHTpaunsi akTUBHOIro He Bbiwe 18.000
una (mr/n)
TpaHc MembpaHHoe He Bbiwe 20
naenenne (kPa)
McxogHoe naeneHve npu He Bbiwe 10
xumunyeckon morike (kPa)
P . "'Mnoxnoput HaTpust (3dpheKkTMBHAS KOHLEHTPaLMS Xropa):
©areHTk! Ans XMMUHeckom 2.000-6.000 mr/n (pH okoro 12)
MOVIKM U UX peKoOMeHayeMble o
LLlaBeneBas kucnota 0,5-1,0 macc. %
KOHUEHTpauum
JlIuMoHHas kucnoTta 1,0-3,0 macc. %.
PekomeHayemble pacxonpl
BO34yxa Ha asapauuio *5 500 - 1.000 1.000 — 2.000 2.000 —4.000 1.300 — 2.000
(Hn/muH/Mopynb)

*1  OO6Lwme pa3mepbl 3a UCKINOYEHNEM COeQNHNTENBHBIX TPYO.
*2 Bec ¢ y4eTOM NpeanonoxXeHuns, YTo Ui HaXoAUTCA MeXay MeMOPaHHbIMU 3NeMeHTamu.
*3 Pa3smepbl hnaHueB AeTanbHO ONMCaHbl B YepTexax B MPUOXeHUN K AaHHoMy PykosBoacTsy.
*4  3a ucknoyeHvem pH ans pacTBopoB XMMWYECKUX peareHTOB MNPy X1M.MPOMbIBKE.
*5 TMonbop obopynosaHus ANs nogayv Bo3ayxa (BO3Ayxo4yBOK) OCHOBBIBAETCS Ha CTaHAAPTHbIX

3KCMNyaTaumMoHHbIX NapaMeTpax, NpuBeaeHHbIx B Tabn. VII-1.
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B 1abn. llI-4 npuBeaeHbl a3kcnnyaTaumoHHble XxapaktepucTukn mogynen cepmm TMR 140.

Ta6nuua lll-4. xapaktepuctukn monyneu cepuu TMR 140

Mogenb TMR140-050S | TMR140-100S |TMR140-200W [TMR140-200D
|[KauecTso O6Lme B3BEWEHHbIE He Bbiwe 3,0
nepmeaTa1 BewecTa (TSS) (mr/n) 2
MyTHOCTb (eg. NTU)'3 He Bbiwe 1,0
Pacxopl,*4 <Ansi uHcpopmauun>
Konudectso 53 105 210 210
o6§)a60TaHHOM BOAbI
(m°/cyT)

*1

*2

*3

*4

OTa BennumHa MOXeT ObITb AOCTUrHyTa NpU 3KCNyaTaumMm Mogynen npy CTaHgapTHbLIX YCNOBUSIX,
npuBeAeHHbIX B IHCTPYKLIMK NO SKCMnyaTauumn 3a BpeMsi, KOTOpPoe onpeaensieTcs UCKMUnTenbHo Toray.
MeTop namepeHusa TSS cooTBETCTBYET CTaHAAPTHBIM METOAAM KOHTPOSA Ka4ecTBa BOAbl M CTOYHbLIX BOA
(20-e n3panwne (1998), pasgen 2540D. Onpegenexne obLmx B3BeLLleHHbIX BewwecTs npu 103-105° C nnn
ISO 11923).

MeTopg namepeHua NTU cooTBeTCTBYET CTaHOAPTHLIM METOAAM KOHTPOIS KayeCTBa BOAbl U CTOYHbIX BOA
(20-e nspganve (1998), pasgen 2130. MyTHocTb unu ISO 7027).

3HayeHne npmBeaeHo Ana uHdopmaumm B criydae 06paboTku X03s1MCTBEHHO-ObITOBBIX CTOYHbIX BOA NPy
Temnepartype Bbilwe 15° C u He rapaHTupyetca Toray.

15



“TORAY’

Innovation by Chemistry

IV. CXEMA NMPOLIECCA MEMEPAHHOW ®UNbTPALIMX ONA MOAYNEWU CEPUM
TMR 140

B oaHHOM pasgene onucbiBaeTcs CTaH4apTHas BpeMeHHas guarpamma npouecca memopaHHom
unbTpaumun, NpUHUMNManbHas TexHornormyeckas cxema npoBefeHusa npouecca MembpaHHon
dunbTpaumm, nopagok pacnonoxeHna mogynen cepum TMR 140 B MemMOGpaHHON €MKOCTU U
nopagok  opraHusaumm  TpybonpoBogoB. [peactaeneHHas  uMHopmaums  nomoraet
npoeKkTpoBaTb W peanu3oBbiBaTb npouecc MeMbpaHHOW unbTpauMm C  MNOMOLbIO
mMeMbpaHHbIx mogynen cepum TMR 140.

1. CtaHpapTHas BpeMeHHas guarpamMmma npouecca memopaHHon ounbTpauyum.

Bo3moXxHbl ABa Tuna opraHnsauuu npouecca unbTpaumMm C NpUMEHEHWEM MoAyrnewn cepum
TMR 140: HenpepbiBHas dunbTpaumMsa u QunbTpauma Cc nepuvogamu  penakcauum
(nepuoanyeckas unbTpaums).

B cnyyae npuMmMeHeHust nepuoanyeckon cxembl punbTpaunmn, punbTpauma npekpaillaeTca Ha
KOPOTKMIA BPEMEHHOW MHTEpPBAr, B TO BPEMS Kak adpaumsi NpoaoikaeTcst HenpepbiBHO (puc. V-
1). Bo Bpems ocTaHOBKM MpoLecca hunbTpaumm, NoBEPXHOCTL MemMbpaHbl 6onee appekTMBHO
o4yuLaeTcs NOTOKOM BO3AdyXa BCNeACTBME OTCYTCTBUSA CUIT BCacblBaHWUS CO CTOPOHbI nepMmeara.
HecmoTpss Ha TO, 4TO ANA OCYyLWEeCTBNEeHMs npouecca nepuoauyeckon unbTpaumm
Heobxoanmo obopyaoBaHUe ANs aBTOMaTMYECKOro KOHTPOIS npoLecca BO BPEMS OCTAHOBOK U
BO30OHOBNEHMSA unbTpauun, AaHHbIN TN UNbTPaUMM PEKOMEHAOBAH K MPUMEHEHWUIO,
MOCKONMbKY OH MO3BOMsieT pfocturaTtb ©Oonee BbICOKMX 3HAYEHUMW YAEeNbHOro MOTOKa.
PekomeHgyeTcs NpoBOoAMTb Mpouecc nepuoguyeckon punbtpaumumn umknamm nd 10 MuHyT: 9
MUHYT comnbTpaumm n 1 MUHyTa — penakcauuu (naysa).

10 MMH UMKN
Navsa
Mpouecc
connbTpayum duneTpaums
9 MUH 1 MUH .
Mpouecc
aspaumm HenpepbiBHo

Puc. IV-1. PekomeHayemas BpeMeHHas pAuarpamMma npouecca nepuoanvyeckon
MeMOpaHHOW puUnbTpaLmm.

2. MNpuHUMNManbHasa TexHosiorm4yeckas cxema rnpowuecca MmemopaHHOM
¢mnbTpaumn.

Hwke npuBegeHbl [OBE MNpUHUMMMANbHBIE CXEMbl MPOBEAEHMS Mpouecca MeMOpaHHOM
dunbTpaumn. [Mpouecc MemOpaHHOM uUNbTpaUUM MOXeT ObiTb oOpraHusoBaH nmMbo ¢
BCaACbIBalOLWMM HacocoMm, nmbo 6e3 NpMMEHeHMs TakOBOrO — C WCMNONb30BaHMEM Hamnopa
BoAHoOro cronoa.
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1. OpraHusauusa npouecca hmnbTpauum 3a cHeT UCNONb30OBaAHUA rPaBUTALMOHHbIX CUI.

Mpouecc dunbTpaumm MoxeT ObiTb OpraHu3oBaH C WUCMNOSIb30BaHMEM rPaBUTALMOHHBLIX CUM
(rmapocTaTuyeckass pasHuUa BbLICOT), MpYM 3TOM nepenag AaBneHus yepe3 MembOpaHy Oyget
co3faBaTbCs NyTeM pasnuyns YPOBHEWN XUOKOCTU B €MKOCTU C MeMOpaHHbIMM MOAYNsMU U B
TOYKe BbiBOAA nepmeata (cm. puc. IV-2). Ana Toro, 4tobbl 4OCTMYb HEOOBXOANMMOW BENUYMHLI
AaBneHns BcacbiBaHUA [ONs  OCYLeCTBMEeHUA npouecca dunbTpauun, Heobxogmmo
pacnonaratb TOYKy BblBOAA Nepmeata 3HAYUTENbHO HWXKE YPOBHSA XUOKOCTU B €MKOCTU C
NOrpykHelMM MemMbpaHHbIMM MOAYNAMU (Kak MpaBuNO 3Ta TOYKa pacnonaraetcs Ha TOM Xe
YPOBHE, YTO N HWXHASA YacTb 6110ka MeMBpaHHbIX 3NEMEHTOB).

PekomeHngyeTtcs, 4yToObl TpybonpoBon, coeauHsiowmMin COOpHMK nepmearta M TOYKy OTBOAA
nepmearta npoxo4usli HampsMylo 4epe3 OTBepcTMe B CTeHe emkoctun (puc. 1V-2). Ecnm
TpyOonpoBoA NPOXoauT BAOMb CTEHKM €MKOCTM U NOAHMMAaEeTCs HaBepXx, TpebyeTcs ycTaHOBKa
OTOEenbHOro BcacbiBalLWEro Hacoca Ana obecneveHusa adpekta cudoHa. Takke
peKkoMeHAyeTCs CMOHTMPOBATb rMApo3aTBop BOMM3N KOHEYHOW TOYKM BbIXOAa nepmearTa.

Mopava
Bbixon peareHTa
BO3ayxa

UcxopgHasa Bopa

Ir
w O
[
= X
T T
T T
494
_—————a

PeweTka
BbiBog
nepmeara
EMkKocTb € . H ]
NOrpy>HbimMm - g * L Br:‘:oli’e):el’::l
MeMOpaHHbIM
Mo:yneM (.) !
/:" g _ dPIA L: 3akpbIT

FIC: Touka KOHTpoOns pacxopa
LS: perynsatop ypoBHsA

dPIA: gaTuMk-curHanusatop gaBrieHusi Bbixoa nepmMearta

X
T~ _i®

Fl: pacxogomep

E
[

\
Aundvcpysop ) MemOGpaHHbIN
Moavsb
Puc. [IV-2. T[lpuHuMnuanbHasi cxema opraHM3auuMm TEeXHOJSIOFMYeCKoro nmnpouecca

MeM6paHHOM (hMNbTpPaLMm ¢ UCNONb30OBaHUEM Hanopa BOgHoOro cronoba.

Pacxon nepmearta KOHTPONMMPYeTCA aBTOMaTUYECKMM BEHTUNEM (Perynumpylowmn BeHTUNb
nepmeara). [aHHbIN pPeErynupyrowmni BEHTUMb CMOCOBEH MOMHOCTBI MNEPEKPbITh  JIMHWUIO
nepmeata M OCTAHOBUTb NPOLIECC MeMOpaHHOW unbTpauum, Korga YpPOBEHb XMAKOCTUM B
€MKOCTM C MNOrpY>KHbIM MeMOBpaHHbIM MOAynem OOCTUTHET HU3LIEN TOYKU perynupoBaHus (L).
Korga ypoBeHb XMOKOCTU B €MKOCTM [OCTUrHET BepxHero npegena (H), aBTomatuyeckui
PErynvpylowmin BEHTUINb Ha NMHUM NOA4AYM UCXOAHOW BOAbl 3aKpbiBAeTCA M OCTaHaBNvBaeT
MOTOK UCXOOHbIX CTOYHbIX BOA, B EMKOCTb C MOrpY>KHbIM MeEMOpaHHbIM MOAyeM.

lMepen €eMKOCTbIO C  MOrpyXHbIM MeMOpaHHbIM MOAYNeM pPeKoMeHOYyeTCsl YCTaHOBUTb
YyCPEeAHUTENbHYIO eMKOCTb AOCTaTOYHOro obbema, Ans Toro 4Ytobbl HMBENMpoBaTb kKonebaHus
pacxofa UCXOOHbIX CTOYHbIX BOA U obecneunTb cTabunbHbIN Npouecc punbTpauum.

Mpu ocyuwiecTBneHnn npolecca memopaHHoM unbTpaLmm ¢ NCNONb30BaHMEM Hanopa BOAHOMO
ctonba BO34yXx, HaKkanMBaKLMACA B nepmeaTe crnegyeT CTpaBnuBatb, NO KpanHen mepe, pas3
B CYTKM, B MPOTMBHOM Clly4yae Cua BCaCbIBaHWS MOXET CYyLIECTBEHHO COKpaTUTbCS, 4TO
OTpasnTCsa Ha NPOU3BOAMUTENBLHOCTU BCEW CUCTEMBI B LierloM. PekomeHayeTcsa npeaycMoTpeTb
naTtpybok Ansi CTpaBnMBaHMA BO3JdyXa B CaMOW BepXHEeW Touke NMHUKM OTBOoAa nepmeaTa, a
nepen HAM crieqyeT yCTaHOBUTb aBTOMATMYECKUIA KpaH, HaXO4ALWMINCA B HOPMASbHO 3aKPbITOM
nonoxeHumn (cm. puc. 1V-2). B ganbHenwem npu octaHOBKe npouecca punbTpaumm (NOSTHOCTbIO
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3aKpbITbI PErynupyoLwmi BEHTUNb Ha NIMHUM NepMearta) U OTKpbITUN BEHTUNS cbpoca Bo3ayxa
Ha HECKOMbKO MWHYT, MOXHO obecneuntb 9ddEKTUBHBIA OTBOA CKOMUBLLErOCA B
nepmeartoTsoswlen nuHUM Bosgyxa. [pu opraHmMsaumm npouecca OTKaykM nepmearta Mo
TpybonpoBodam, BOCXOAALWMM MO Kpaw €MKOCTU BAONb CTEHKM €EMKOCTU (BBepx), nocne
CTpaBnMBaHMs BO3dyxa PeKkoMeHAyeTcs 3aHoBO obecneumBatb adekT cudoHa C NOMOLLBIO
BCacCbIBaloLLLEro Hacoca.

2. OpraHusauusa npouecca cpunbTpaumm ¢ UCNonb30BaHUEM BcachblBaloLero Hacoca.

Mpouecc unbTpauum Takke MoXeT ObiTb OpraHM3oBaH C UCMNOSMb30BAHWEM BCACbIBAMOLLErO
Hacoca (cm. puc. 1V-3).

L: 3aKpbIT
H: oTkpbIT
L OTKPbIT o o e
H: 3akpbIT | : :
1
1 1
UcxopHas Bopa ! X I
1 1 1
R : ! Bbixon Mopaua Beixoa nepmeata
1 " Bo3Aayxa peareHTa @ >
LA
1
PeweTka R -@ % *
I <]
I nepweara Bepxhuit
Hy npegen
SN T
EmkocTb ¢ l R &--
NOrpy>XHbIM I
MeM6paHHbIM I FIC: Touka KOHTpoOnsa pacxoaa
moaynem
| LS: perynsitop ypoBHA
|
I dPIA: paTuMk-curHanusatop gaBrneHus
l vVVV Fl: pacxopnomep
pl \
Andvcpysop MemOpaHHbIN

MoAvIb

Puc. IV-3. [lpuHuunmanbHasa cxema TeXHOJ/IOFMYEeCKOro npouecca MemMOpaHHOMN
¢unbTpaumm ¢ ucnosib3oBaHMEM BcacbiBaKLWero Hacoca

Pacxon nepmearta KOHTPONMMPYETCS C NMOMOLLbIO aBTOMATUYECKOro Perynupyrollero BeHTUnNs
(BEHTUNb KOHTPONsS NUHWMM nepmMeata). Korga ypoBeHb XWOKOCTU B €MKOCTU C MeMBpaHHbIM
Moaynem AOCTUraeT HWXKHEW YCTaHOBNEHHOW Touku (L), perynvpylowmn BEHTUNb MOSTHOCTLIO
3aKpblBaeTCsd W BCacbiBalLWMA HAcoC OCTaHaBnvMBaeTCA W npouecc  unbTpaumm
npekpaluaetca. Korga ypoBeHb XUOKOCTM nodHMMaeTca 0o BepxHewn Toyku (H), 3akpbiBaeTcs
aBTOMaTMYEeCKUN BEHTWUMb Ha INVHUKM NOAAYM UCXOOHbIX CTOYHbIX BOA M Npekpaliaetcsa Ux
nogada B €MKOCTb.

lMepen eMKOCTbIO C MOrPY>XHbIM MeMOpaHHbIM  MOAYfeM pPeKOMEeHAYeTCs YCTaHOBUTb
yCpeAHUTENbHY €MKOCTb AOCTaTO4YHOro obbema, Ans Toro YTobbl HMBeNWpoBaTb konebaHus
pacxofa UCXOAHbIX CTOYHbIX BOA M obecneynTb cTabunbHbIM Npouecc unbTpaumm.
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2. BcnomorartenbHble YCTPOMCTBA ANsl OCYLUEeCTBNEeHUA npouecca

OnucaHne HEKOTOPbIX OOMNOMHUTENbHBIX YCTPOMCTB, MCMOMb3yeMbIX AN npouecca
mMeMbpaHHoOn hunbTpauumn npmeeneHo Hmke. OgHaAKO, MOMUMO YNOMSIHYTBIX HUXE YCTPOWCTB,
BO3MOXHa MOTpPeBHOCTb B AOMONHUTENBHOM 060pyAOBaHUK, LEenecoobpa3HOCTb YCTaHOBKM
KOTOpOro onpenenseTcs cneumgmnKkon Kaxkaoro npoexTa.

a. dKpaH unu ceTka rpyoon MmexaHU4eCKoOm O4YUCTKN

McxogHble cTouHble BOAblI MEpBOHaYanbHO crnegyeT nofdaBaTb Ha 3KpaH/punbTp rpybon
MeXaHUYeCKON OYMCTKM C pasmepom adveek 3.0 MM M MeHee. B crnydae OTCyTCTBUS 3KpaHa
mMemMbpaHa MOXeT BbITb Cepbe3HO N NOPON HeobpaTMMO 3arpsi3HeHa BellecTBamMU pPasfnyHOM
npupoabl. PekomeHayeTca Ucnonb3oBaTh 3KpaH ceTyaToro tuna.

6. YcTponcTBa KOHTponsA pacxopa (pacxogomep)

Ynpaensembii pacxogomep, o6beauHALWNN B cebe aBTOMaTMYeCKMIA PErynupytowmin Knanax
n cobCTBEHHO pacxogomep, AOMMKEH ObiTb YCTAHOBMEH Ha NMHMM OTBOZA nepmearta And
KOHTpONSA pacxofa noryyaemoro nepmeara. B cnyyae opraHusauum npouecca B HECKOSbKO
TEXHOMOMMYEeCKMUX NMMHUIA UM NpU YCTAHOBKE Ha OLHOW TEXHOMNOrMYecKow NMMHUN HECKOMbKNX
mMeMbpaHHbIX mogynen cepum TMR 140, pekomeHayeTcs ycTaHaBnmMBaTb MO OAHOMY
perynmpyemMomMy pacxogomMepy Ha KaXgon TEXHONOMMYECKON NMHUM MeMBpaHHbIX MOAYNEN.

B. YcTponcTBa nsmepenusa auddepeHumanbHOro gaBneHus

Ona  koHTpons  nepenaga gaeneHua  4epe3  memOpaHy — cnegyet  YCTaHOBUTb
anddepeHumnansHblii MaHOMETP, € TOYKaMKU 3aMepa Ha NYHUKM nepMmearta U BHYTPU €MKOCTU C
NOrpyHblM MembpaHHbIM MOAynemM Ha O4HOM ypoBHe. B cnyyae opraHusaumm npouecca B
HECKONMbKO TEXHOMOrMYeCcKUX INUHUA UNU NpU yCTaHOBKE B OOHOW TEXHOMOrMYECKOW NUHWUK
Heckomnbknx MeMbpaHHbix Moaynen cepun TMR 140, pekomeHgyeTcs ycTaHaBnmMBaTb MO
OAHOMY anddepeHUnanbHOMY gaTUNKy AaBNEHUS Ha KaXaom TEXHOMNOMMYECKOM NUHUN.

r. YcTponcTBa nogaum Bo3gyxa (Bo3gyxoayBKH)

[aHHble ycTponcTBa obecneuvBaloT nogady Bo3gyxa B BO3gylHble  Auddy3opbl,
HaxogsWwmMecss B OCHOBaHUM MeMOpaHHOro moaynsi Ans ocylecTBeHUs npouecca aspauun
moaynen cepun TMR 140. Pacxon Bo3gyxa Ha aspaumio Moaynen AOSfMKEeH HaxoguTbes B
npegenax, ykasaHHbix B Tabn. Il1-3.

A. YCTpoMCTBa KOHTpOSs pacxona Bo3ayxa

PekomeHaoyeTcs yCTaHOBWUTb YCTPOWCTBO KOHTPONS pacxoga BO3gyxa AN perncrpauum
pacxofa Bo3ayxa, NocTynarwLero Ha MemopaHHble MogY .

B cnyyae opraHmsaumm npouecca B HECKOMbKO TEXHOMOMMYECKUX NIMHUW UMK NpU YCTAHOBOK
HeCcKonbknx memOpaHHbix moaynen cepum TMR 140 Ha OAHOM TEXHOSNOMMYECKOW IUHWUW,
pekoMeHOyeTCs yCTaHaBNuBaTb OAHO YCTPOWMCTBO KOHTPONS pacxoda BO3AdyXa Ha KaKayow
TEXHONOMMYECKOWN NUHUM.

e. BcacbiBarowmmn Hacoc

BcacbiBatowmin Hacoc TpebyeTca B cnyyae opraHmsauum npouecca meMmopaHHOW ounbTpaumm
CO BcacblBalwLWMM HacocoMm. PekomeHayeTcsi uMcnonb3oBaTb CaMOBCacblBaloLMe HacoChl,
nmetoLme HeobxooMMyto BbICOTY BCaCbiBaHUS.

X. PerynaTop ypoBHA

[nsa KOHTPONSA YPOBHS XWUAKOCTU B €MKOCTU B MOrPYXXHbIM MeMbpaHHbIM MoaynemM Heobxoammo
YCTaHOBUTb PErynaToOp YPOBHA.

Moxanyicra, nepen eMKOCTbIO C MOrpyXHbIM MeMOpaHHbIM
ModyrneM YCTaHOBUTE 3KpaH MeXaHU4eCKOM OYUCTKN C
BHUMAHUE! | Pasmepom syeek 3.0 MM 1 MeHee. B cny4ae OTCyTCTBYUS
9KkpaHa MembpaHa MoxeT OblTb Cepbe3HO W MNopon
HeobpaTUMO 3arpsi3HeHa BellecTBaMu pasnU4yHON NPUPOAbI.
PekomeHayeTcs Ucnonb3oBaThb 3KpaHbl ceTyaToro Tmna.
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3. PacnonoxeHne memopaHHbIx moayneun cepum TMR 140 B emkocTun
(1) PacnonoxeHne MemBpaHHbIX MOOYeN B EMKOCTH

Ha puc. IV-4 npvBefeHbl YCroOBHbIE LUPKYNAUMOHHbLIE MOTOKU XWUAKOCTW, BO3HMKAaWOLME B
€MKOCTU C MOrpYXHbIMW MeMbpaHHbIMM Mogynamu. Bocxoaswmi noTok BO3HWMKAET npwu
aspaumm MeMbBpaHHbIX Moaynen BO34yxoM M3 Anddy3opa, HaxOoAsLEerocs B UX OCHOBaHWUW.
[anee noa gencTeuem cunbl TAXXECTN N0 BOKOBLIM CTOPOHAM MOAYNSA CO34aeTCs HUCXOOALLMM
TOK WUITOBOW CMECH.

YKasaHHble LMPKYNSAUUOHHBIE MOTOKM obecneymBaloT OYUCTKY MNOBEPXHOCTM MeMOpaHbl U
nepeMeLllnBaHme axkTMBHoro una. OYyeHb BaXHbIM SABMASETCA pacnonoXeHne meMOpaHHbIX
mMoaynew B eMKOCTU Ha onpeerneHHbIX pacCTOAHUAX APYr OT Apyra U CTeHOK. OTO HeobxoaMMo
ans obecneyeHnsa apHEKTUBHOIO LIMPKYNSALMOHHOTO TOKa B EMKOCTMW.

Ha puc IV-4 n IV-5 nokaszaHo NonoxeHne Tpex NOrpy>kHbiXx MeMOpaHHbIX MOAYIEN B EMKOCTM
(Bng cboky 1 Bua ceepxy). Heobxogumo cobnogaTh ykaszaHHble pacctosHua W1, W2, W3 u L1.

YpoBeHb BOAbI

L1

Bepx moayns

W1 p w2 p

- » -
- L -

w2 p Wl

¥ 3
A

-
-

Moaynb Mopaynb Moaynb

©© ©~© ©=0

Puc. IV-4. MpuHUuMnuanbHasa cxema pacnonoXxeHusa MeMopaHHbIX Mogyren B
a’poTaHKe (eMKOCTU) ansa Tpex moaynen (Bug cookKy).

W3
‘_—1 L < _L Lem q——l e b CTteHka
-T\‘T\‘Tl sz 1\?\?3 YV 1 €eMKOCTHn
TT TMR140 TT TMR140 TT TMR140
— = —— == — =

Puc. IV-5. MpuHuMnuanbHasa cxema pacnonoxeHUss MeMOpaHHbIX Moayrnen B
a’poTaHKe (eMKOCTW) Ans Tpex moaynen (Bug ceBepxy).
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(i) W1: o1380 10680 Mm

(i) W2 : 01430 00730 Mm

(i) W3 :  3HayeHue W3 OOMKHO ObiTb MUHUMAaMbHbIM (06bIYHO 3TO0 400 MM) HeoGXoaUMbIM
TEXHONMOMMYEeCKMM MNPOCTPAHCTBOM AN obCcnyXuBaHMA W AN  opraHu3auun
noaeogALwmx TpybonposoaoB

(iv) L1 : PacctosiHne wmexgy BEpXHeEW TOYKOM MeMOpaHHOro moaynsa (anemeHta) wu
YPOBHEM XMOKOCTU B €MKOCTU AOIMKHO ObiTb Gonee 500 MM B TeueHue Bcero
nepuoga aKcniyatauum

*  Tloxanyncra, CBSXUTeCb C HawuMy cneunanucTtamm B Cryvyae BO3HWKHOBEHUS

CINOXHOCTEN B NPOEKTUPOBAHUM U PACNOSIOXKEHUN MeEMOPaHHbLIX MOAYNen B EMKOCTH.

Moxanyncra, CBSXKMTECH C HaAWMMKM cneuywanuctamum B crnyydae, ecnu Tpebyetca

YyCTaHOBUTb MOOYNM Ha AHO eMKOCTW, obnagawllee HepoBHOCTAMWU. PekomeHayeTcs

yCcTaHaBnNuBaTb MOAYNM C UCMOMb30BaHMEM OMOp, NoKa3aHHbIX Ha puc. 1V-6.

*

, ?S e CreHka

- €MKOCTU

Moaynb

Onopa

\ [OHO eMKkOoCTH

Puc. IV-6 YcTaHOoBKa Mmoayneun Ha onopax (Bua c6oKy).

(2) PacnonoxeHne membpaHHbIX MOgyrnen ¢ ApyrMM aspaunoHHbIM 06opyaoBaHNEM

B cnyyae, ecnn membpaHHble MOAynM ycCTaHaBNMBalTCSA B €MKOCTU, MMEloWen apyroe
aspaumoHHoe obopygoBaHMe WM B CYLLECTBYHOLEN €eMKOCTW, TAe yxe paHee Obinu
yCTaHOBMEHO [Apyroe aspauuoHHoe obopydoBaHue, noxanymcra, cobnwogante Bce
pekoMeHaaumun, NpeacTaBreHHble BbIlwe.

MoxanywncTa, BbiaepxvBanTe ABonHoe pacctosHme W2 (kak paccTosiHue mexay MoayrnsamMum u
ApYrvM aspaumoHHbIM 060pyaoBaHMEM) Kak nokasaHo Ha puc. 1V-7.
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CTeHka
eMKOCTU

1
i
)l
el
i
f
el
i
f

W1 W2 W1

Moaynb |

W2

Moaynb “Moaynb

N Ny =
2XW2
| — | —— 1 A3paL|VIOHHOe
 —  — 1 oGopyaoBaHue
E— E— —
— ] — —

Puc. IV-7. MpuHUuunuanbHasa cxema pacrnonoxeHusa MeMopaHHbIX Mmogyren B
a’poTaHKe (eMKOCTU) C APpYrMM a3paumMoHHbIM o6opyaoBaHuem (Bug co6oky).

MoxanyucTa, BblaepXunsanTte ABorHoe pacctosHue W1 (kak paccTosHne mexay MoaynsMn mn
APYrvM aspaumoHHbIM 000pyQoBaHMEM) Kak Moka3aHo Ha puc. 1V-8.

CTteHka
eMKOCTU

. 5 = ;ut W3
W2

l
il
]
]
]

e 2xW1 w2

Moaynb Moaynb Moayns ¢

|

(
(

1 Ay I W3

AspauunoHHoe
obopvaoBaHue

Puc. IV-8. MNpuHunnuanbHasa cxema pacnonoxeHusa MeMopaHHbIX Mmoayrnen B
a’poTaHKe (eMKOCTU) C APYrUMM aspaLMOHHbLIM o6opyaoBaHueM (Bua cBepxy).
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4. Cuctema TpybonpoBoaoB

B naHHOM pasgene onucbiBaeTcs pacrionoXeHne TpyGonpoBoAoB st NepMeaToTBOASILLEN U
BO3AyxonoJawwen nuHUA. BapuaHTbl coeavHeHuss TpyGonpoBOAOB C  BO3AYLUHbIM
A dPY30pOM U NepmMeaToTBOASALLEN HanpaBnsaloLWwen NpuBeaeHbl Ha YepTexax B MpunoxeHun
K 4aHHOMy PykoBoacCTBY.

(1) NonoxeHne TpybonpoBoAoB AN BO3AYLUHbIX AMddYy30pOB

TpybonpoBog OT BO34yxonodatoLiero ycTponctea (BO3gyxoayBKu) COEAUHSETCS C BO3AYLUHbIM
andpysopom ¢ nomowbo dnadua (cm. puc. 1V-9). dnaHueBoe coeanHeHne Ha Tpybonposoae
pEKOMeHAYeTCA YCTaHaBNUBaTb BbIle YPOBHA >XWOKOCTM B EMKOCTM [ TOro, 4ToObl
obneryntb npouecc OTCOeAMHEHUA W Uu3BNeYeHns memOpaHHbIX Moaynem B cryyae
HeobxoaumocTn mnx obcnyxmsanus. [Moxanyncra, npegycMoOTpUTE YCTaHOBKY nNaTpybKoB M
3anopHoON apmaTypbl (BeHTUNnen) gns obecrnedeHus BO3MOXHOCTU MPOBEAEHMSI npouenypbl
ounctkn gudbdpysopa. MNMoxanyncra, yaoCcToBepbTECh, YTO OTBOASLIME NATPYOKN pacnonoXeHbl
Ha paccTosiHn 500 MM Hag YpOBHEM XUAKOCTU B eMKOCTU. PekoMeHayeTcs aBToMmaTu3mpoBaTth
npouenypy ouncTkn gudpdpysopa nytem YCTaHOBKM aBToMaTtuyeckux BeHTunewn. lpouenypa
o4ncTkM anddysopa nogpobHo onucaHa Ha puc. VIII-2.

HanpaBnstowmn
Tpyb6onpoBoa
MeHee 500 mm

\'\-\ S-e
YpoBeHb i BeHTunb
XUAKOCTM cbpoca
-natpy6ok

A

Andcpysop

Puc. IV-9. Npumep opraHmsauum TpyoonpoBoaoB ANA CHabXeHUA BO3JYyXOM
andpcbysopa.
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(2) NonoxeHne TpybonpoBOAOB AN NnepmeaToTBOASALLEN NIUHUN

Ha puc. IV-10 n IV-11 npuBeaeHbl gBa npMmepa opraHusaumm oTBoga nepmeara ua norpy>KHoro
membpaHHoro moayns. Ha puc. IV-10 npuBegeHa cuctema Hucxogawmx Tpybonposogos, Ha
puc. IV-11 nokasaHa cuctema BOCXOAsLLMX TPybONnpoBOJoOB.

Cnctema Hucxogswmux TpybonpoBoAoOB npeAHa3HavyeHa Ansg opraHu3auum npouecca C
NCNoNb30BaHMEM rpaBUTALMOHHBIX cun 6e3 BcacbiBaloLLero Hacoca, B TO BPEMS Kak CUCTEMY
BOCXOOALLMX TPyOONpOBOAOB pekoMeHAyeTCs MCMonb3oBaTb B Cryvyae, eCnu BcacblBaloLuUin
HacoC pacnosioXeH Bbllle YPOBHS €MKOCTU C NOrpykHbiM MeMBpaHHbIM MOAYNEM.

B o6oux cucremax TpybonpoBOAOB [OOSMKHbI ObITb MPegyCMOTPEHbl BEHTWMb BO34YLUHOW
O4YUCTKM Ha naTpybke cbpoca BO3gyxa W BEHTWUNb NepmeaTtoTBOAALLEN JIMHUW Ha [faBHOM
TpybonpoBode, OTBOAAWMM nepmear. YCTPOUCTBA, Heobxoaumble ANs OCYLECTBEHMWS
XMMUYECKON NPOMbIBKM, NogpobHO onucaHbl B pasgenax VII-3 — VIII-6.

BeHTUNb BO3AyLIHOM
OUYMUCTKMU

Mopayva peareHTa npm
XUMMUYECKON MOWKe

BeHTunb
XUMUYECKOMN
MOWKM

E':!:IW.‘JM'.‘IW:JW;IW:JW.‘NE
Ligerrnrrner s A
BeHTunb
nepmMeaToTBoAALLEN FIMHUN

vV

Bbixoa nepmearta

1 1

Puc. IV-10. Cuctema Hucxogsawmx TpyoonpoBoaoB U3 eMKOCTU C MEMOpPaHHbIM
Moaynem.

BeHTUNb XuMnyeckomn

MOWKM
BeHTuUnb & Mopaya peareHTa npu

BO34YLIHOWN XUMUYECKOWN MOoMKe
O4mMCTKN K BcacbiBatowwemy
Hacocy
BeHTunb

nepmeatoTrBogs e IMHUK

e T e L F P L PR R e p

Puc. IV-11. Cuctema Bocxoaswmx Tpy6onpoBoaoB U3 eMKOCTU C MeMOpaHHbIM
Moaynem.
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V. YCTAHOBKA MOLOYINEW CEPUM TMR 140
1. MoaroToBuUTenbHbIE NpoLUeaypbI

(1) YooctoBepbTech, YTO MapLipyT goctaBku moayrnen TMR 140 TouyHo onpeaeneH.

(2) Opranusynte obopynosaHue, Heobxoammoe ansa pasrpysku mogynen TMR 140 ¢ ToBapHon
nnatdopMbl, Takoe Kak rpy30BON KpaH, aBTOMOOUb-NOrpy3ynK U aBTONOrpy34mK, KpaH-6anka u
T.M.

(3) TMMpexge 4em ycTaHaBAMBaTb MOZYNM, MNOXanywcra, YAOCTOBEpPbTEChb, 4YTO BCe
Heobxoaumble paboTbl B eMKOCTW, Kyda OyayT ycTaHOBMeHbl MembpaHHble MOoAynw,
3aBeplleHbl. 13 eMKoCTU OOoMmKkHbl BbiTb MONHOCTBLIO yAaneHbl Bce NOBOYHbIE OTXOAbl, Takue
Kak: Kyckv 6eToHa, OCKOMKK, CTPYXXKa 1 ap.

2. Pa3rpy304Hble paboTbl

Ons pasrpyskn mogynen TMR 140 ¢ ToBapHoOn nnatdopMbl UCNOMb3yMTe FPYy30BOM KpaH,
aBTOMOOWIb-NOrpy34mK N aBTONOrPY34mK, KpaH 6anky u T.n.

MoxanyncTa, NnpMHMMaKnTe BO BHAMaHWE criegytoLlee:

(1) Bnok anemeHTOB 1 BMOK aspaunn ynakoBaHbl U JOCTaBAKTCA OTAeNbHO. Bnok anemeHToB
COCTOMT U3 ONpeAeneHHoro Yncrna MembpaHHbIX 3NEMEHTOB, YCTAHOBIEHHbIX B HEM.

(2) Mpn npoBegeHUM NOrpy3oyHO/pasrpy3oydHbix paboT mogynen TMR 140 (Mnn pasrpyske
Onoka anemeHTOoB M Groka aspauuu OTAENbHO), NOXanyncTa, 3akpennanTe Lenn ¢ NoMOLLbIO
KPIOKOB Ha BCe MMelLnecs TexHOMornyeckme OTBEpPCTUS M MOAHMManTe MOoAyfb B CTPOro
onpeaeneHHoOM MOMOXEHMN OTHOCUTENbHO NWHUM TFOpPU30OHTa. [loxanyhcra, OTHOCUTECb K
pasrpy>xkaemomy obopynoBaHuio GepexHo 1 He noBpeguTe natpybku nepmeara, BO3AYyLUHbIE
andppysopbl 1 apyrue KOMNoHeHThl. [Noxanyncrta, cobniogante Mmepbl NPEeaOCTOPOXKHOCTM NpU
npoBeaeHnn aaHHbIX paboT.

Mpn ocywecTBNeHNMn MNOrpy30yHO-pa3rpy3oyHbIX pabotr c
mogynamu cepum TMR 140 wmnu wux 4vacten, noxanyucra,
OMACHO! NpUcCoeavHSINTE Lenn, KaHaTtbl U CTPOMbl TakK, ‘—ITOfébI Moaynu

: 3aHMManu BepTUKarbHOE MOJIOXKEHME, HEe [OMycKamTe pesKux
BCTpAXMBaHUN. [loxanyncra, HuKorga He JonyckanTe nwogen
nog NogHATbIE MOLYNN.

Mpn ocywecTBneHnn norpysku/pasrpyskm moaynen cepumn TMR
OMACHO! 140, noxanywncra, uCNonb3ymtTe Uuenu, KaHaTbl W CTPOnbl,
KOTOpble COOTBETCTBYIOT NOAHMMaEMOMY Becy .

MoxanyicTa, npoBoantTe paboTbl NO pasrpy3ke, Koraa UM HUYEro
OMACHO! He MewaeT. B npoTnBHOM criyyae membGpaHHble MOAynu MOryT
CcopBaTbCA U yNacTb, YTO NPUBEAET K UX MOBPEXAEHUIO.

3. NpoBepka MeMOpaHHbLIX MoAayneun
MoxanyncTa, npoBepbTe crieaytollee cpasy nocne pasrpysku mogynen TMR 140.
(1) Bce poctaBneHHoe o6opyaoBaHMe COOTBETCTBYET NIUCTY AOCTaBKM.

(2) Bo Bpems TpaHcnopTupoBku o6opyaoBaHme He Gbino NOBPEXAEHO.
(3) 3awmTHBIN MaTepmnan HaXoOAUTCS Ha CBOEM MECTE U HE NMOBPEXOEH.
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4. XpaHeHne MeMOpaHHbIX MoAayIen

Moxanywncta, xpaHuTte MeMbpaHHble MOAynu B 3aKpbITOM OTansMBaemMoM MOMELLEHUN MNpu
Temnepartype He Bbiwe 40°C B ropM3oHTanbHOM NONOXEHUN U n3berante NPsSIMOro nonagaHus
COMHEYHbIX fy4lle BO n3bexaHune yxyaweHnss paboumx xapakTepmuctnk MmembpaHbi.
Moxanywncra, 3awmwante MeMbpaHHble dNeMeHTbl U ApYyrme KOMMNOHEHTbl OT MNOBPEXAEHUs Ha
NPOTSXKEHNN BCEro nepuona nNnpoBeaeHna MOHTaXHbIX paboT, HaunMHaa C MOMEHTa pasrpy3kn u
3aKkaH4MBas BBOAOM B aKcnnyaTaumio. MNoxanyncra, npy npoBefeHUM MOHTaXHbIX U CBapPOYHbIX
paboT obecneunBanTe 3awWmnTy MembpaHHbix mogynen cepun TMR 140 oT mnckp, ucnonb3ymre
3alMTHbIE OTHECTONKNE SKPaHBbI.

Ecnun BO Bpemsa npoBefeHUs MOHTaXHbIX paboT membpaHHble mogynu cepmum TMR 140 kakoe-
TO BbIHY)XAEHHO BpeMS XPaHUTbCA Ha OTKPbITOM BO3AdyXe, NOXanywucra, nocrapamtecb
MaKcumarnbHO COKpaTUTb Nepuog Takoro XxpaHeHus u cobnoganTte cnegyowme TpeboBaHus:

(1) TemnepaTypa He gomnmxHa 6bITb Bbiwe 40°C 1 Huxe 0°C.
(2) He ponyckanTte 3aMOpO3Kn MEMBPaHHbIX MOAYIEN.

(3) He ponyckante, 4tobbl MeMOpaHHbIE MOAYNM HaMOKanu.
(4) He ponyckanTe nx HeHamepeHHOro NorpyXeHus B Boay.

(5) 3awuwanTte oT nonagaHns NPsIMbIX CONTHEYHbIX JTy4en.

MoxanyincTta, He ocTtaBnante mogynm cepun TMR 140 Ha
ANuTenbHoe BpeMsi Mo OTKPbITbIM COMMHEYHbIM CBETOM UMK B
BHUMAHMUE! mMecTax, rge temnepartypa npesbiwaeT 40°C. OnopHas nnactuHa
n3 ABC nnactnka OCOBGEHHO 4yBCTBUTENbHA K COMHEYHOMY
CBETY 1 yNbTpadnoNeToOBOMY N3NYYEHUIO.

MNoxanyicrta, Npu NPoBeAeHUN MOHTaXHbIX U CBApOYHbIX paboT
BHUMAHMUE! obecneuymBaiite 3awmTy MembpaHHbix Moaynen cepun TMR 140
OT UCKP.

MoxanyicTta, obecneuynBanTe 3alnUTy MeMOpaHHbIX MoAynewn
BHUMAHUE! cepvn TMR 140 oT 3aMOpO3Ku.

3awmante MoaynM M 9nNeMeHTbl OT noBpexaeHun. He
BHUMAHUE! pasmellanTe Tshkenble 00bekTbl HA Mogynax. 3awuwante nx ot
CTOMNKHOBEHUIN C ApYrMMn obbekTamu.

By,El,bTe OCTOPOXHbI N HE ,EI,OI'IyCKaI7ITe noBpexageHmna pe3nHOBbIX

BHUMAHUE! KOMMMeKTylowmx  guddysopa K1 ckob,  PUKCUMPYOLLNX
MeMOpaHHbIE 3NTIEMEHTDI.

> D> DD D

5. YctaHOBKa MeMbpaHHbIX Moaynen

Moxanyncta, ycraHaBnuBante mogynn TMR 140 B eMKOCTb C Y4eTOM CreayrLmx
pekoMeHaauunmn.

MoxanyncTta, ybeguTtech, YTO BCe HEOOXoauMble paboTbl B EMKOCTU, Kyaa OyayT yCTaHOBIEHbI
MemOpaHHble Moaynu, 3aBeplleHbl. 13 emMKoCTM OOMmXHbl 6biTb MOMHOCTBIO YyAaneHbl Bce
noBoYHbIe OTXOAbI, TakMe Kak: Kyckn 6eToHa, OCKOMKKM, CTPYXXKa 1 ap.
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Moxanyicta, npoBepbTe BCO 00BA3KY MO 4yepTexam, pPacrnosfioXeHHbiM B [punoxeHun K
haHHomy PykosoacTay.
Ecnu Bbl xoTuTe yctaHOBUTL MeMbpaHHble MOAynvM B €MKOCTb 6e3 MCnonb3oBaHUs aHKepoB
(Hanpumep, € UCNOMb30BaHMEM HaMNpaBnfALWMX), MoXanymcra, MPOKOHCYNbTUPYNTECE CO
cneunanuctamu Toray.

(1) YcTtaHoBka MeMbpaHHbIX MOAYSEN HA 4HO EMKOCTU C MCMOfb30BaHNEM aHKEPOB.
Moxanyncrta, CHayana yCTaHOBMTE Ha [OHO €eMKOCTM Onok aspauumn C UCNonb30BaHWEM
aHkepoB. Bo3gywHbin anddy3op AomkeH ObiTb BbICTABIEH MO YPOBHIO CTPOro ropM30HTaNbHO
Anga Toro, 4tobbl obecneydnBaTb paBHOMEPHyIO nogadvy Bo3gyxa. MakcumanbHO gonyctumas
NOrpeLHOCTb OTHOCUTENbHO ropu3oHTa — 3/1000 no BepxHen NoBepxHOCTU Ornoka aspauuu B
o6oux (nonepeyHom 1 NPOAOCNbHOM) HanpaBneHmaX

(2) NMopcoeanHeHue TpybonpoBoAOB K BO3AYLWHOMY Anddysopy

Mepen Tem kak coeguHUTb BO34YLWHbIM Auddpy3op € TpybonpoBoooM nodayn BO3AyXa,
noxanywmcra, npomonTe Bce TpybonpoBoabl. BosgywHble anddy3opbl OOMKHbI  ObITb
coefivHeHbl ¢ TpybonpoBoAOM NoAayn Bo3gyxa C NOMOLLLIO hraHueBbIX COeaUHEHWUI.

Mocne coeavHeHns BO3AYyWHbLIX Auddy3opoB ¢ TpybonpoBogamu, noxanymcra, HanonHute
€MKOCTb C YCTaHOBJIEHHbIMA YCTPOWCTBaMU aspaumm YMCTOM BOAOW TaK, uTOObI
yCTaHOBMNEeHHble B6noku aspaumm Oblniv NONTHOCTBLIO MOrPYXEHbl B BOAY U 3aTeM nogante BO3gyx
Ha BO3ayLWHbIN anddysop. MNoxanyncra, ydeantecb, YTO BO3QyX PaBHOMEPHO NopaeTcd Ha
BCE YCTaAHOBIIEHHble a3pauuoHHble YCTPOUCTBA W pacnpefensieTcsl paBHOMEPHO KaXAblM
a3pauUMOHHbIM AN FY30POM.

(3) YcraHoBka 6roka anemeHToB
Moxanyihcrta, ycTaHaBnuBaWTe ONOK  3MIEMEHTOB  COMMACHO  MNPUBEAEHHBIM  HUXE
pekoMeHOaunAM Ha y>Ke YCTaHOBMEHHbIN paHee 6ok aspauun.

a. TMR 140-50S u 100S
MoxanyicTa, ycTaHoBUTE GIIOK 3N1IEMEHTOB Ha aspauMOHHbIN 6ok u coeanHute oba 6noka ¢
NOMOLLbIO 6ONTOB, BXOAALMX B KOMIMIEKT MOCTaBKW.

6. TMR140-200W

Mogens TMR140-200W coctouT 13 gByx GrIOKOB 35IEMEHTOB M OQHOI0 a’spauuoHHOro Oroka.
Kaxgbin 650K 9NeMeHTOB MMeeT OA4HY HanpaBnsALLy0 nepMmeara, U Kaxaas HanpasnstoLias
MMeeT OoauH bnaHel Ha koHue. lNoxanyncra, EMOHTUPYNTE OAWH M3 donaHueB Ha O4HOM K3
©roOKOB 9N1EMEHTOB, NOCKOSIbKY OH ByaeT mewaTb COeANHEHNIO ABYX BITOKOB 351EMEHTOB.

3aTtem ycTaHoBWUTE OOKM 3NEMEHTOB Ha a’pauMOHHbIM BMOK M npucoeguMHuTe ABa 6roka
3NeMeHTOB ¢ 6110KOM aspaunn ¢ UCnonb3oBaHMEM BONTOB, BXOASLLMX B KOMMIIEKT NMOCTaBKMW.

B. TMR140-200D

Moxanyicra, cHavana noMecTute oauH Orok 3NeMEHTOB C YCTAHOBMEHHbIM Ha Hero
nepexoaHbIM GrOKOM Ha a3pauMoHHbIA BOK U NpUCoeanHUTE ero K aspauMoHHOMY GIoKy C
nomowlblo 6GONTOB, BXOASILUMX B KOMMNMEKT MNOCTaBku. 3aTeM nomMecTuTe Apyron 6nok
3NEeMEHTOB Ha NepBblii BNOK 3NeMEHTOB U coeauHUTEe MX Mexay coGoil C MCNonb3oBaHWEM
60nTOB, BXOASALMNX B KOMMMEKT NOCTaBKM.
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(4) NopcoeanHeHne TpyobonpoBoaOB K COOPHMKY NepmMmeara.

Moxanyncrta, cnegynTe cnegylowmm peKomeHgaumsiM npy NOACOEeAMHEHNM KaXKAoro Mogyns.
Hanpaensiowaa nepmearta noctaBnseTcs € pnaHUeBOW 3arnyLwKkom C O[HOW CTOPOHbI
HanpaenswLwWen, npun 3TOM BTOpasi CTOpPOHA Hanpasndwowen wumeet dnaHey Ana
npucoegMHeHna nepmMmeaTtoTBoadllen nuHUK. [loxanyncra, coeguHuUTe HanpaBrsoLLyo
nepmeata C nepmeartoTBoaswmm Tpybonposogom. [lokynaTento cnegyeTt npuobpectn u
npucoeavHUTb naHel, NOOXOAAWMA NO pa3mMepam K dnaHuy, pacrnonioXeHHOMY Ha
HanpaenawLwen (cMm. YyepTex). Hanpaensawowas nepmeaTta CKOHCTPyMpOBaHa Takmm obpasom,
4YTO cKObbl, Haxogswmecs NO 0OOMM KOHLaM HamnpaensloWen Mo3BOMSAT perynuposatb ee
BbICOTY Takum obpa3om, 4Tobbl 0gHa 13 CTOPOH Haxoaunach Bbile Apyron. ATo obecnevvsaeT
HaOeXHbIM 0TBOA BO34yXa U3 HanpaBrsoLWen nepMmeara B NpoLecce sKkcnnyaTaumm.

a. TMR 140-50S n 100S

Moxanyincra, coeguHuTe OAWH KOHeLW Hanpaenswlwen nepmeara ¢ nepmMeaToTBOAALNM
TpybonpoBodoM, npyv 3TOM BTOPOM KOHEL, HanpaBnsitoWEen OCTaeTCs 3akpbiTbiM (ofiaHLEBOM
3arnyLKomn.

6. TMR140-200W

(i) OgHoCTOpPOHHEE COEaUHEHNE

Moxanywncra, packpytute U-obpasHble cKOObl Ha HanpaBnslowen W coeguHUTe OfHY
HanpaBngawwyw ¢ gpyron, 3ataHute U-obpasHble ckobbl M yooCTOBEpbTEChb, YTO
HanpasnswLLmMe NNOTHO NpunerawT Apyr K Apyry.

3arem coeguHUTe OOWH KOHeL OObeaMHEHHOW HanpaBnslowen C nepMeaToTBOAALLNM
Tpy6onposoaom. [pyron KoHeL HanpaBnsowen OOSMKEH OCTaBaTbCs 3aKpbiTbiM (OflaHLEBON
3arnyLuKomn.

(i) AByxcTOpOHHEE COeAMHEHNE

Moxanywncra, packpytute U-obpasHble cKOObl Ha HanpaBnsAwwen W CcoeguHUTe OfHYy
Hanpasnsawwy ¢ gpyron, 3ataHute U-obpasHble ckobbl W yooCTOBEpPbTECH, YTO
HanpasnswLme NNOTHO NpunerawT ApYr K Apyry.

3aTtem, coegumHuTe o00a KOHUA OObeOMHEHHOW HanpaBnsAwWEN C MNepMeaToTBOAALLMM
TpybonpoBodoM.

B. TMR140-200D

Moxanyicta, coeguMHUTE OOMH KOHeL, KaXXOon BepxXHen 1 HWXKHen Hanpasnsiowen nepmeara ¢
COOTBETCTBYIOLLUMM NepmeaToTBOAAWLMM TPpyOONpoBOAOM, NMPU 3TOM BTOPOW KOHEL, KaxaoWn
HanpaBnsoLen ocTaeTcs 3aKpbITbiM ON1aHLEBOW 3arnyLLKOMN.

Mpn ocywecTBNEHNN MNOrpy30YHO-pa3rpy3oyHbIX paboTr ¢
moaynamum cepum TMR 140 wmnu ux dactamu, noxanymucra,
OMACHO! npucoeauHsnTe Uenn, KaHaTbl WU CTpOMbl Tak, ‘-ITO6VbI Moaynu

: 3aHMManu BepTUKanbHOE MOMOXeHWEe, He [onyckamte pesKux
BCTpsixuBaHuW. [loxanyncra, HUMKOrga He pJonyckanwTte nogen
nog NogHATbIE MOLYNUN.

Mpn ocywecTeneHnn norpysku/pasrpyskn moaynen cepun TMR
OMACHO! 140, noxanyincrta, MWCNOMb3ynTe Uenu, KaHaTbl W CTPOnMbI,
KOTOpble COOTBETCTBYIOT NOAHUMaEMOMY BECY.

He nmbiTanTechk 3anesaTb Ha MOAyMb. Mcnomnb3ynTe onopbl npu
OMACHO! pabote. [Ins uenei 6e30nacHOCTM MCMNONb3yWUTe 3alUTHOE
obopynoBaHune n ogexay.

MNoxanyncTa, He NoBbILanUTe AaBfieHWe CO CTOPOHbLI NepmeaTa
BHUMAHMUE! ana  wmogynen cepum TMR 140 (n3beravite M3BLITOYHOrO
) [aBneHus).

> D D> D>
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V. HAYANO 3KCMNYATALIUU
1. TecTnpoBaHue No YucTom Boae

(1) NpoBepkn 1 NPUroTOBNEHNS
MoxanyncTa, npoBeanTe cHavana crneaylowme 0encTeus:

a. YOocToBepbTECh, YTO BO3OYLWHbIM Andbdy3op 1 Hanpasnsowasa nepmeara NOACOEANHEHbI K
COOTBETCTBYHOLWUM TPyGonpoBoaaMm.

©. MNpoBepbTe, YTO GIOK SNEMEHTOR NITIOTHO NPUKPYYEH K OIIOKY aspauunn.

B. YAOCTOBEpPbTECH, YTO €MKOCTb, B KOTOPYH yCTaHaBnMBaloTCA MeMOpaHHble moaynu, Gbina
MOMHOCTbIO OYMLLEHA OT WMHOPOAHLIX 3arpsi3HeHun. Crneabl rpyHTa M KPYNHOW MblvM MOryT
HaHecTV noBpexaeHne membpaHHbIM MOgYAM.

r. OTKpOMTE BEHTMNM OTBOAA BO3A4yXa WU BbIMYCTUTE €ro U3 MemMbpaHHbIX 31EMEHTOB, Npexae
4YeM Ha4yHeTe 3anoNHATb EMKOCTb C MEMBPaHHLIMU MOLYSIMU YNCTON BOAOMN.

A. HanonHuTe €eMKOCTb C YCTaHOBMEHHbIMWM MeMOpPaHHbIMM  MOAYMSIMA  YUCTOW  BOAOM
(BOOONPOBOAHOM MMM NPEeABapPUTENIBHO OYMLLEHHOW) OO0 YPOBHS, MPU KOTOPOM MfaHUpyeTcs
akcnnyatauma MeMOpaHHbIX Mogynen.

X. 3aKponTe BEHTUNM OTBOAA BO34yXa.

Mpw ocyLLecTBNEHMN NCXOOHOro TecTa no Bogde ybeauTtech, YTO
Npu 3anoflHEeHMM €eMKOCTU C  MOrpYXHbIMU  MeMOBpPaHHbIMU
BHUMAHMUE! MOOYNAMW BOAOW OTKPbIT BEHTUINb OTBOoAA Bo3dyxa. JTO
obecneuynT BbIBOA4 BO3gyxa W3 MeMOpaHHbIX 3MEMEHTOB W
moaynen. Mocne 3anonHeHUss BOOOW U CTpaBNMBaHUS BO3adyxa
3aKpoyTe BEHTWUMb OTBOAA BO3ayXa.

[ns npoBefeHna MCXOOHOro Tecta MO BOAE He MCNoSb3ynte
BHUMAHMUE! nogs3emHble BOAbl, COAep)allMe 3Ha4YMTENbHOE KONNYECTBO
Xenesa, MapraHua, Kanbuusi UM KPEMHUS, MOCKOSIbKY 3TO
MOXET Bbl3BaTb 3abuBaHne membpaH.

(2) TectupoBaHue nNo yncTon Boae

lMocne 3anonHeHns EMKOCTM C MEMOpPaHHbIMWM MOLYIIMM YACTOM BOOON, NOXanyncra, HayHuTe
TeCcTupoBaHue Mo YNCTOM BoAE B COOTBETCTBUMN CO CrieayoLWnMm pekoMeHaaumnamu:

a. 3anyctute BO34yxO4YyBKY M nogamTte BO3oyx B BO3gylHble Anddy3opbl. YoeguTtechb, YTo
BO34yX pPaBHOMEPHO MOOAETCS Ha BCE YCTAHOBMNEHHblE aspauMOHHbIE YCTPOMCTBA U
paBHOMEPHO pacnpefensaeTcs KaxablM aspaunoHHbIM uddy30pomMm.

* Bo BpeMmsi NpoBeAeHUs TeCTUPOBaHME MO BOAE B €MKOCTM C MOrpyXHbIMU MeMOGpaHHbIMU
MOAYNAMM BO3MOXHO OOpa3oBaHMe MeHbl. 3OTO sBMEeHVWe BbI3BAHO PaCTBOPEHUEM
BG1opPasNOXMMbIX rMAPOPUNBHBLIX KOMMOHEHTOB, CoaepXallLmxcs B MembpaHe B Boge. TecT no
BOAE MOXHO NpoAoMmKaTb U He creayeT obpallaTb BHUMaHWe Ha NeHooGpasoBaHue.

6. MNpu ncnonb3oBaHUM 4Ns Nogady BO3gyxa O4HOM BO3O4YXOAYBKM HA HECKONbKO MeMOpaHHbIX
moaynewn, ybegouTecb, YTO BO34QyX PaBHOMEPHO MOAAETCA Ha BCE YCTAHOBMEHHbIE
aspaunoHHble yCTpoOCcTBa MeMOpaHHbIX mMogynen. Ecnu ato He obecneunBaeTcd, N3MEHUTE
pasmepbl TpybonpoBogoB (Hanpumep, AMameTp nogaroLero Bo3gyx Tpybonpoeoga) onst TOro,
4YTOBbI JOCTMYb paBHOMEPHOW NoAayvM Bo3ayxa.

B. Npu ocyuiecTBneHnn Tecta no YANCTOM BoAe, NPoOBEpbTE, YTO BCE perynmpylolme yctponcraea
paboTaloT HOpManbHO.

r. 3anyctmte npouecc dunbTpauum no 4ucton Bope. KOHTponupymte W pernctpupymrte
nepenag AaBneHus 4vepe3 MembpaHy u Temnepatypy BoAbl Mpy MPOEKTHbIX MNOTokax (B
HOpMaribHOM, MMKOBOM U MUHUManbHOM pexunmax). CoxpaHuTe aTu JaHHbIE.

A. OcTaHoBuTe npouecc hunbTpaumm No 3aBepLUeHnn TeCTUPOBaHNE MO BoAe.
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He npoBoguTe TecTupoBaHME NO BOAE B TEYEHWEe [ONroro
BHUMAHMUE! BpeMeHn 6e3 HeobxoaumocTu. [lonroBpeMeHHas akcnnyartauus
Ha YMCTOWN BOAE MOXET MPUBECTU K 3abMBaHNIO MEMOpPaH.

Ecnn membpaHbl yxe 6bIIM HaMOYEHbI BOAOW, COXpaHANTE UX B

BHUMAHMUE! MOKPOM COCTOSIHUW. ECnn Hamo4eHHyto MeMbBpaHy BbICYLLNTb, TO
BO3MOXHO CEpPbEe3HOE CHWXKEHWE MPOHULAEMOCTU  TaKoWn
MeMObpaHblI.

2. NoceB akTUBHOIO UnNa

MembGpaHa MOXEeT Cepbe3HO 3arps3HUMTbCA Npy PUNbTPALMN UCXOOHbBIX CTOYHbLIX BOA Yepe3
mMembpaHy 6e3 ux npenBapuTenbHOM 00pPaboTKM akTMBHbIM WMoM. ByabTe BHMMATENbHBI,
o6sa3aTtenbHO Ao6aBnaAnTe akTUBHLIM UM K CTOYHBIM BOAaM, MpeXAae YemM HayumHaTb npoLecc
MeMbpaHHon hnbTpaumn.

I'Ipou,ecc nocesa akTMBHOIO uUina B éMKOCTb crneayeT NpoBOAUTb B crieayrLllemM nopanke:

(1) Oante BO3MOXHOCTb aKTMBHOMY WISy MPUBLIKHYTb K CTOYHbIM BOLAM OMNpenerieHHOro
cocTaBa. PekomeHayeTca nogaoepxmeaTb €ro KoHUeHTpauumio Beiwe yem 20000 mr/n.

(2) Mepen nogayen MCXOQHOrO MNa B €MKOCTb yaanuTe KpynHble 3arpsi3HEHUs1 C NOMOLLLbIO
ceT4aToro aKpaHa ¢ npo3opomM 5.0 MM U MeHee.

(3) KonmyectBo pobaBngemoro akTMBHOIO wna AOMKHO OblTb TakuMm, 4YTOObI ero
KOHLIEHTpaUNsi B EMKOCTU C MOrpyXHbiIMM MeMBpaHHbIMK Mogynsimu Obina Beiwe 7000
mr/n. lNMoxanyicta, nogaBanTe WUCXOAHbIE CTOYHbIE BOAbI B €MKOCTb BCKOpPEe nocrne
noceBa akTUBHOIO una.

- He I/ICI'IOJ'Ib3yIZTe cneunarnbHble peareHTtbl a4 nocesa.

Ypanute rpybble 3arpsi3HeHUsi U3 MOCEBHOrO Mfa C MOMOLLbIO
BHUMAHMUE! ceTkn ¢ nposopom 5.0 MM unu MeHee nepep ero nopadven B
€MKOCTb C MeMBpaHHbIMU MOAYNAMM.

3. Hauyano npouecca cunbTpauum

lMocne npoBegeHUs nNoceBa aKTUBHOIO Mna, NoXxanymncrta, 3anycTuTe BO3AYyXOAYBKW U HAYHUTE
npouecc aspauuu, 3aTeM 3anyctute cTtaguio unbTpaumm M HavyHUTe nopaBaTb WUCXOAHbIE
CTO4YHble Boabl. [lo mepe Toro kak pacxog nepmeaTa cTabunusmpyeTtcs, noXanywucra,
npoBeanTe M3MEPEHUsl M 3anucb 3HaAYEeHWn TpaHCMeMOpaHHOro AaBfeHus U TemnepaTypbl
Xngkoctu. [etann npoBeAeHUs KOHTPONs cTaguum MembpaHHoW dunbTpauun o000bLieHbl B
cnegyroLLen rnaee.
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VIl. KOHTPOJIb TEXHOJIOT'MYEKOI'O NMPOLIECCA
1. CTaHpapTHbIe NoKasaTenum U yCrIoOBUA KOHTPOJIAA TEXHONOrMYecKoro npowecca

B Tabn. VII-1 npuBeneHbl cTaHOapTHble MoKasaTenu pnOfs KOHTPONsi TEXHONOrM4ecKoro
npouecca ¢ npumeHeHmem mogynen cepum TMR 140

YKa3aHHble nokasatenun, 0cCO6eHHO KOHLEeHTpauus nna/aosa nna, Ba3KoCTb Una, KOHLEeHTpaums
pacTBOPEHHOro kucrnopoga v pH gomkHbI NoaaepXnBaTbCa Ha pEKOMEHO0BAHHOM YPOBHE. JTO
no3BonuT obecneunTb CTabunbHOE NPOBEOEHNE TEXHONMOrMYECKOro npouecca memOpaHHOM
dunbTpaumm.

McxogHble CTOYHbIE BOAbI, MOAaBaeMble Ha MeMbpaHHble Moaynu, crneayeT OOMKHbIM 0bpa3om
O4YNCTUTL OT TPYBbIX M MexaHW4Yecknx npuMecen n Apyrux 3arpsa3HeHuir, KoTopble MOryT
noBpeauTb NOBEPXHOCTb MeMOpaHbl. TakMMn 3arpsi3HEHUSIMU, HanpuMep, SIBASOTCA KPyMHble
KYCKM OpraHnyeckux 3arpsasHeHun unm Hedtenpoaykrhbl.

B cnyyae HeobxoguMMoCTu, noXanywucra, UCMonb3yWTe MPOTUBOMEHHBLIA CNMPTOCOAEPXALLMIA
peareHT”.

*PekomeHpyetca ncnonb3oatb Kurita Water Industries “Kuriless P.F-663”

Ta6nuua VIi-1 CtaHaapTHbIe napamMeTpbl KOHTpona ana moaynen cepun TMR 140

MapameTp EavHnua namepenus 3HayeHus
KoHueHTpauus una mr/n 7.000-18.000
BsaskocTb nna* mlMa-c He Bbiwe 250
PacTBopeHHbI knucnopoa mr/n 1,0 vnu BbIWwe
pH - 6-8
TemnepaTypa *uakocTu °C 15-40
YpaenbHasi NponM3BOAMTENBHOCTb B
HenpepbIBHOM pexume MB/M20yT 0,75 nnu meHee
aKcnnyaraumm
TMR140-50S 650
Pacxop Bosayxa | TMR140-100S 1300
HN/MUH/MOZYNb
Ha aspaunto TMR140-200W 2600
TMR140-200D 1500

* \amepeHOo ¢ NomoLLbto BUckosnmeTpa C-tuna

OCTOPOXHO! | He ncnonk3ayiite nepmeat B MUTbEBbIX LiENsX.

Mpexae yem cbOpacbiBaTb OYULLIEHHYHO BOAY B 0ObEKTbl BOLHOMO
OCTOPOXHO! XO35MCTBA UMM Npu ee NOBTOPHOM MCMOSb30BaHUW, yoeauTecs,
YTO ee Ka4yeCTBO COOTBETCTBYeT TpeboBaHMAM Ha cbpoc unu
NOBTOPHOE UCMNOSb30BaHME.

He pobGaensnTte B akTUBHbLIA WU XUOKME XUMUYECKNE peareHThl,
BHUMAHUE! TOKCHn4eckne BellecTBa, Macha wvnnm gpyrme BeLllecTBa,
CNOCOGHbIE MPUYMHUTL BpeS akTUBHOMY UIy.
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OnopHble nnactuHbl M3 ABC nnacTtuka moryT ObiTb MOBPEXAEHDI
HEKOTOPbIMW  OPraHMYeCKUMU PacTBOPUTENSAMW, TaKMMKU  Kak
CnupTbl, Macna, HEKOTOPble CUHTETMYECKME MOKoLMe CpeacTBa.
He ponyckanTe KOHTakTa onopHbix nractmH 3 ABC nnactuka ¢
TakMMK BeLLeCTBaMW.

N3berante pesknx konebaHui BenuumH pH, TemnepaTyphl,
TpaHCMeMOpaHHOro AaBneHus U OpYrMx TeXHOSNOrM4eckKux
napameTpoB, AaXe eCIN rpaHuLbl X konebdaHui He NpeBbIWaT
paspeLleHHble rpaHuubl (Tabn. VII-1).

PerynsipHo npoBoauTe NpoBEpKy M 3aMeHsIATe W3HOLUEHHbIE
AeTanu u KOMNekTyLwme.

O6ecneunBante  3awmMTy  MeMOpaHHbIX  Moaynen oT
3aMOpaxmBaHus.
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2. dKcnnyaTtauyMoHHbIe napamMeTpbl
MponsBoanTenbHOCTb U 3PdEKTUBHOCTL paboTbl MeMOpaHHbiXx Moaynen cepum TMR 140
3aBUCUT OT KayeCTBa WCXOAHbIX CTOYHbIX BOA W 3KCNyaTaumoHHbIX napameTpoB. [ns
AOCTUXKEHMA MaKcmManbHon adhdekTMBHOCTU paboTbl MeMbpaHHbIx moaynen cepum TMR 140,
PEKOMEHOYETCS OTCNexuBaTb M3MeHeHne U UKCUPOBaTb 3HAYEHUst IKCNIyaTaLMOHHbIX
napameTpoB.

Hwke npuBOOATCA OCHOBHbIE 3KCMfyaTauMOHHbIE MapameTpbl Ans MeMOpaHHbIX Mopynew
cepum TMR 140, nognexaLime KOHTPOSo:

(1) CkopocTb NOTOKa ounLLaoLLLEero Bo3ayxa (pacxo Bo3ayxa ¢ BO3OyX0OyBKN);
(2) daBneHne Ha NHUM BbiXxo4a BO34yXa;

(3) Pacxop nepmeara;

(4) TpaHcmembpaHHoe faeneHune (TMP) — nepenag AaBneHust Yepe3 MembpaHy;

(5) Kauecteo nepmearta (XK, BIK, myTHOCTb, 06wWuin a3oT, obwmin pocdop, B3BELLEHHbIE
BellecTBa u T.M.);

(6) TemnepaTypa XNOKOCTU B EMKOCTM C MOrPY>KHbIM MEMOPaHHbLIM MOAYIEM;

(7) KauecTtBo ncxogHom sogbl (XK, BIK, MyTHOCTb, 06Lwimin a3oT, obwmin hocgop,
B3BELLEHHble BeLLecTBa U T.M.);

(8) Pacxop oTBOAMMOrO N36bITOYHOMO MNa;

(9) KoHueHTpaunsa pacTBOPEHHOIO KMCNOPoaa B eMKOCTM C MOrPY>KHbIM MEMOpaHHbIM
mMoaynew;

(10) pH »xunakon dasbl B EMKOCTU C MOrPYXHbIM MEMOPaHHbIM MOAYIEM;
(11) KoHueHTpauusa akTMBHOro una;
(12) BA3KOCTb aKTMBHOIO Una;

(13) O6bem aktmsHoro nna (SV30 unn SV60).
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3. EXXegHeBHbIN KOHTPONb NapameTpoB

CyuwlecTByeT TpM OCHOBHbIX MapamMeTpa, KOTOpble MOMOralT OUEHUTb 3PPEKTUBHOCTb
aKcnnyaTauMm MemOpaHHOW CUCTEMbI: TpaHCMeMOpaHHOe [aBneHue, pacxod Bo3gyxa Ha
cTagmmn aspaumm n acdeKTMBHOCTb CTaauyM GUONOrMYECKOM OYUCTKN CTOYHbLIX BOA,.

[ns obecneyeHns KOHTPONS AaHHbIX NapamMeTPoB U BCEN TEXHONOrMYECKON CUCTEMbI B LIENIOM
crnenyeT NpoBOANUTb eXeAHEBHOE UHCNEKTUPOBAHME COrMacHO CrneayLmMM pekoMeHaaLNsaM:

(1) TpaHcmeMmbpaHHoe aasnenHve (TMP) — nepenag aasneHus Yepe3 MeMbpaHy.

MoxanyicTa, nepnognyeckn npoBepsinTe, YTo TpaHCMeMOpaHHOE LaBrfieHME HE WU3MEHSIETCS.
HeoxunaaHHbIA poOCT TpaHCMeMOpaHHOro AaBfeHnss MOXeT CBUAeTeNnbCTBoBaTb O 3abvBaHun
NMOBEPXHOCTN MeMOBpaHbl, KOTOPOe MOXEeT ObiTb Bbi3BaHO cboem paboTbl 06opyaoBaHMS Ha
cTaguv aspauumn unu yxyalleHneMm CBOWCTB akTMBHOro una. B aTtom cnyyae cnegyeT nposecTu
NMPOBEPKY YKa3aHHbIX TEXHOMNOrMYeckux cragui n NpeanpuHATb Heobxoaumble Mepbl Ans
YyCTpaHEeHWI0O Henonagok W, Hanpumep, MNpPOBECTM XUMUYECKYHD MPOMbIBKY MeMBpaHHbIX
SMNEeMEeHTOB.

(2) Pacxop Bo3gyxa Ha cTagumn aspaumm n oLeHka ee adhPEeKTUBHOCTMW.

Moxanyncta, NnpoBepbTe, YTO HA MeMOpaHHbIA MOAYNb NOAAETCHA MPOEKTHbIA pacxod Bo3gyxa
M OH pacnpegensieTcss paBHOMEpPHO Ha Bce Moaynu (ecnu mMx Heckomnbko). HepaBHomMepHas
nogada Bo3gyxa unu ee nepeboum MoOryT Bbi3BaTb Cepbe3HOoe 3abvBaHWe NOBEPXHOCTU
mMemMOpaHbl M Kak cneacteme pocT TpaHcMembpaHHoro gaeneHus. B cnyvae oGHapyxeHus
HEeMCnpaBHOCTM Ha NMHUM MOAAaYM BO3Qyxa, OCTAaHOBWUTE Mpouecc unbTpauun U npoBepbTe
TpybonpoBoabl Ha NpeaMeT pasrepMeTusaumn, npoBeauTe NPOBEpKYy apMaTypbl Ha NUHWK
noAayn Bo3gyxa v pexmm pabdoTbl BO34yxoayBoK. B cnyyae Heo6xo4MMoCTh He3amennuTenbHO
npoBeanTe PeMOHTHbIE paboTbl U yCTpaHUTE BCe OOHApYXXEeHHble Henonaaku, nogperynupynte
BO34yXOOYBKM M ONTUMU3NPYNTE pacxod Bo3ayxa.

MoxanyncTta, npekpawante npouecc uUNbLTPoOBaHMS nNpu
OCTaHOBKe Mpouecca aspauun BO3OyXOM wunu nepebosx c
BHUMAHMUE! nogaven BO3Qyxa, MHaye 3TO MOXeT NpMBECTU K 3abuBaHuio
NnoBepXHOCTU MembBpaHbl. [Npn paboTe ¢ nepnogamu penakcauum
dunbTpauum  aspauMio BO3QYXOM  He  pekoMeHayeTcs
ocTaHaBnMBaTb (CM. HUXe).

(3) LiBeT 1 3anax akTMBHOro mna.

B uenom, akTuUBHbIA U1, UCNONb3YyEeMbIN ANS OYUCTKN CTOYHbIX BO4 BUOXMMUYECKMM METOO0M
AOomkeH OblTb KOPUYHEBO-KPACHOro LBeTa, Nerko koarynupyembiMm u 6e3 3anaxa. Ecnu
aKTVBHbIA WI, UCNONb3yeMbld Ha CcTagum OMONOrM4eckom OYUCTKU CTOYHbIX BOA, He
COOTBETCTBYET 9TMM TpeboBaHMAM, noxanyncra, NpoBeanTe 3amep KOHLUEHTpauuM akTUBHOMO
una, ero BS3KOCTW, PacTBOPEHHOro kucnopoda, pH, Temnepatypbl U Harpysku no BIK.
Moxanywncta, npumMuTe Mepbl, HanpuMmep, AOMONHUTENbHbIN MOCEB aKTMBHOrO una, B crnyyae
HEeobXoaMMOCTH.

(4) KoHUueHTpaunsa akTMBHOro una/gosa una.

"paHnLbl M3MEHEHMST KOHLIEHTPALMN aKTUBHOIO Mra B €MKOCTU C MOrpyHbiM MemMOpaHHbIM
moaynem coctaenset oT 7000 go 18000 mr/n. Ecnn koHUeHTpauMst akTUBHOMO mMna MeHblue
7000 wmr/n, noxanyincra, nposeauTe AOMOMHUTENbHBIA MOCEB MMa UMM OCTAaHOBUTE pPacxon
OTBOAMMOIO U30bLITOYHOrO mna M3 emkoctu. Ecnm KoHueHTpaumsa aktmeHoro mna Bbiwe 18000
Mr/n, NOXanymncrta, yBenuybTe pacxon 0TBOAUMOro n3bbITOYHOMO nna.
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(5) BsiskocTb mna.

KenatenbHo noggepXmBaTtb BA3KOCTb aKTUMBHOIO mna Ha ypoBHe He Bbiwe 250 mlla c. Ecnu
BSI3KOCTb WUJla MPEBLILIAET 3TO 3HAYeHue, noxarnyncra, NPoOBeANTE 3aMeHY aKTMBHOIO uia Unm
obecneybTe OTBOA aKTMBHOIO Mfa B EMKOCTb ANS XpaHeHMs una 4o Tex nop, noka xenaemas
BENUYMHA BA3KOCTM MUna He ByaeT AOCTUrHyTa.

(6) PacTBOpEHHbIN KNCIOPOA.

YKenatenbHo, 4TOObI KOHLEHTpaUUsS pacTBOPEHHOro kucnopoga 6bina He meHee 1.0 mr/n B
KaXkOoW TOYKE €MKOCTWU C MOrpy>KHbIM MemMOpaHHbIM Moaynem. Ecnu daktuyeckoe 3HayveHue
pPacTBOPEHHOro KUCIopoda MeHblue 3TOW BENUYMHbLI, crieqyeT obecnednTb OOMNONHUTENbHOe
aspupoBaHne BCEN CUCTEMbI NN COKPATUTb PAcXOA UCXOOHbIX CTOYHbIX BOA.

(7) pH.

BogopoaHbln nokasaTernb XUOkon dasbl OOSMKEH HaxoauTca B rpaHuuax ot 6 go 8. Ecnnm
3HayeHne pH BbIXOOUT 3a YKasaHHble paMKM U aKTUBHLIN UN He cTabuneH nnu He obnagaet
TpebyeMbiMM CBOMCTBaMK, NPOM3BEAUTE KOPPEKTUPOBKY pH nytem gobaBneHus KUCNoTbl Unn
LLenoYu.

(8) TemnepaTtypa xungkomn dassbl.

PekomeHayemMble rpaHunubl M3MEHEHUA TemnepaTypbl Xnakon dasbl coctasnseTt oT 12 go 40
°C. Ecnu 3HayeHve Temnepatypbl BbIXOAMT 3a YKa3aHHble paMKM U akTUBHbLIN UM He cTabuneH
nnn He obnapaet TpebyembiMU CBOMCTBaMU, NPon3BeanTe KOPPEKTUPOBKY TeMMepaTypbl NyTem
OXNaxaeHus Unu Harpesa XnOKOCTU.

(9) YpoBeHb XngkocTu.

MpoBepsinTe, 4TOOLI YPOBEHb XUOKOCTM B €MKOCTU C MOTPYXHbIM MeMOpaHHbIM MOAYNEM He
BbIXOOAUT 3a MPOEKTHble 3HadeHus. B cnyyae ecnu 310 TpeboBaHMe He BbINOMHAETCS,
npoBepbTE:

1. YpoBHemep
2. BcacbiBawoLmn Hacoc
3. TpaHcmembpaHHOe foaBneHue

M Npu HeobGXOAMMOCTM NPOBEAMTE KOPPEKTUPOBKY CUCTEMbI KOHTPOSsS M ynpaBreHus
NpoLLeCCoM.
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VIil. TEXHWYECKOE OBCJITYKUBAHUE MEMBPAHHbIX MOAYNEWA CEPUM TMR
140

1. YacToTa 1 nopsiAoK NnpoBeAeHUsI TEXHUYECKOro o6CcnyXXusaHums

MoxanywncTta, ons noaaepXaHusa yctonumBon paboTbl MeMmbpaHHbIx Mmoaynen cepumn TMR 140,
cTporo cobniogante criegyowme pekoMeHaaLmm:

(1) O6ecneunBarnite ounctky anddysopa Kaxgbin OEHb.

(2) NpoBoauTe XMMUYECKYIO MPOMbIBKY MEMOpPaHHbLIX 3NeMEHTOB (KaXable LWeCTb MecsueB nnm
npu yBenuyeHun tpaHcmembpaHHoro AasrneHus Ha 5 klla n 6onee OTHOCUTENbHO WCXOOHOM
TOYKW NPWU OAMHAKOBOM pacxofe nepmeara)

(3) 3ameHsanTe M3HOLWEHHbIE NepMeaToTBOAsWME TPpyOkM No mepe HeobxoaumMocTu (pa3 B Tpu
roga urnuv npu u3Hoce).

(4) 3ameHsINTe M3HOLLEHHbIE MPOKNaakW, ukcupylowmne MeMOpaHHble 3reMeHTbl B Moayne
(pa3 B Tpu roga nnm nNpu N3Hoce).

(5) MpoBoaute 3ameHy MeMOpaHHbIX 3NEMEHTOB (MPWM 3HAYUMTENBHOM CHWXEHWUM YAENbHON
Npov3BOANTENBHOCTU  AdaXe Nocne npoBeAeHUA  XMMUYECKOW MPOMbIBKM  Unn  npwu
noBpeXaeHnn).

* MNoxanyncra, NCNonb3ynTe peKoOMeHOYEMbIE K 3aMEHEe KOMMIEKTYOLWME.

* [Ins1 nony4deHnsa cneumdurkaumim KOMOAEKTYOWNX, NOXanyncra, No3BOHMTE cneyuanicTam
KomnaHuu Toray.

* TwaTenbHo uKCnpynTe nepmeaTtoTBosLME TPyOKM 0O OCHOBaHMS Ha naTtpybkax npwu
3ameHe.

* Mpu npoBedeHUN 3ameHbl MeMOpaHHbIX 3MIEMEHTOB M NepMeaToTBOAAWMNX TPYOOK He
NpMMEHANTE cepbe3Hble ycunusa Bo unsbexaHue noBpexaeHusa naTpyobkoB nepmeata Ha
MeMOpaHHbIX afieMeHTax unn nepmeaToTBoAALLmMX TPyOOoK.
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2. Ounctka gucdysopa

B npouecce skcnnyatauum MBP mogyns BO3MOXHO 3abuBaHue oTBepcTuin gudpdysopa
(ycTponcTtBa pacnpefeneHvs BO3gyxa) U Kak cneactene HepaBHOMEPHOe pacnpefeneHuve
BO3gyxa W 3abuBaHve MembpaHbl, B XyAlWeEM criyyae npuBOAsLlee K BbIXxoQy W3 CTpos
MeMbpaHHbIX anemeHToB. [Moxanyncra, npoBoAnTe OYMCTKY OMddy30opa, MO KpanHen Mepe,
OaVMH pa3 B CcyTkM (24 yaca), 4TOObl MpemoTBpaTUTb BO3MOXHbIE Mpobrembl B Oyayliem.
PekomeHaoyeTca  yCTaHOBUTbL  aBTOMaTMYECKYHD  CUCTEMY  O4YMCTKM  auddysopa ¢
Ncnorb3oBaHNEM aBTOMaTUYECKON apMaTypbl.

Onddysop ounwaetca obpaTtHbIM TOKOM akTMBHOrO urna m3 oteepctui anddysopa B Tpyby
andpysopa. BecackiBaHne akTUBHOIO Mna NponcxoamuT 3a CHET CUIT BCacbiBaHWs, BO3HUKAOLLNX
npv ABWXKEHUN BO3QYLUHOW CTpyM no Tpybe anddpysopa k natpybky oTBOAa BO3ayXa.

(1) Mpouenypa ounctkm anddysopa

Bosayxonyeka (i) OctaHoBMTEe npouecc  MembpaHHON
£ dumnbTpaumm.

(ii) 3akponTe BeHTUNbL V1.

(i) OtTkponte BeHTUNL V2. T[lpn 3TOM

aKTMBHbIW un OygeT 3acacbiBaTbCA 4Yepes

\%ﬂw otBepcTua anddysopa B Tpydy aouddysopa

V2

naTnpy6°K6°TB°”a 1 3aTeM cOpacbiBaTLCSl BMECTE C BO3AYXOM.
aT| OK OTBOAA .
by A (iv) BeHTunb V2 pomkeH OblTb OTKPbIT B

1
: |
BO3ayXxa ' |
1 1
| | Hanpasnetie TeuyeHne 1V MUHYTbI. )
Tpy6a nogaum : | I0TOKa BO3AYXa (v) 3akponTe BeHTUNb V2 1 OTKPOWTE BEHTUMb
BO3aYXa \ v, ! V1.
\ (vi) TlMpoBeguTe OYUCTKY AOPYronM JIMHUK
anddysopa no onncaHHoOW BbIle Npoueaype.
Lundbdy3op o % (vii) 3akpouTe BeHTUIb V3.
THPEITO (vii) OTkponte BeHTMNL V4. Tpu aToM

3akpeito T aKTMBHbIM uMn OyaeT 3acacbliBaTbCA 4epes
oTBepcTua aunddysopa B Tpydy anddysopa
n 3atem cbpacbiBaTbCsl BMECTE C BO34YXOM.
(ix) BeHTMnb V4 pomkeH ObiTb OTKPLIT B
TeyeHne 1 MUHYTHI.

(x) 3akponTe BeHTUNb V4 1 OTKPOWTE BEHTUMb

Bo3sayxoayska V3.
(xi) HauHute npouecc MemMbpaHHOn
dunbTpaumm.

OTKpbITO &
3akpbITO [5(]
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3. XuMunyeckasi NpoOMbIBKY MEMOpPaHHbLIX 3J/IEMEHTOB

XMUYecKkyto NPOMbIBKY MeMOpaHHbIX 3MEeMEHTOB criegayeT npoBoAuTb, Korga nepenag
[aBneHus 4yepe3 memMOpaHy (TpaHcMeMbpaHHOe OaBneHue) NpubnmxaeTcs K MakCUManbHON
BENMYMHe. YBenuyeHne TpaHcMeMbpaHHOro AaBneHus CBUOETENbCTBYET O BoKMpoBaHUM nop
NN aKTUBHOW MOBEPXHOCTM MeMbpaHbl NOCTOPOHHMMMK 3arpsisHeHusIMU. Bpemsa npoBegeHus
XMMUYECKON NPOMbIBKM crneayeT onpeaenaTb COrnacHo Cneayrowmm pekoMeHgaumnsam:

(1) Kaxgble 6 mecaueB unun npu yBennMYeHNM BENUYMHbI TPAHCMEMOpPaHHOro AaBreHus Ha
5 klMa oTHOCMTENBHO NEpBOHAYaNbHOM BENUYMHBLI NPU TOM Xe yAenbHOM pacxone
nepmeara, B 3aBUCMMOCTM OT TOrO, YTO NPON3OMAET paHee.

(2) Mpn peskoM yBENUYEHUM TpaHCMEMOpaAHHOrO [OaBnNeHUs criegyeT NpoOBOAUTb
XMMUYECKYIO MPOMbIBKY paHee HaMeYeHHbIX CPOKOB. [lpeBeHTUBHAs XvMMMYeckas
NPOMbIBKA MeMOpaHHbIX 3NeMEHTOB no3BonsieT 3(MEEKTMBHO BOCCTaHaBNMBaTb WU
COXpaHATb AOCTUTHYTbIN YPOBEHb YAENbHON NPOM3BOANTENBHOCTU MeMOpPaHbI.

(3) B cnyyae, ecnn TpaHcmeMOpaHHOe gaBneHue yBenunymBaeTcs Ha 5 klla B TeyeHue 6
MecsLeB, peKOMeHayeTCsi MPoOBeCTU HabnaeHne, KOTOPOe NOKAXEeT, CKOMNbKO MecsLeB
akcnnyartauum notpebyetca Ansa yBenuyeHnsa nageHus gaesneHmsa Yyepe3 membpaHy Ha 5
kKMa 1 no3sonuT onpegenuTb NEePUOAMYHOCTb MPOBEAEHUS XMMMUYECKUX MPOMbIBOK.
[aHHbIN Noaxon peKOMEHAYeTCsl NPUMEHATb ANst YBENUYEHMS cpoka CnyObl MeMOpaH.

4. PeareHTbl Ans npoBeAeHNA XMMU4Y€CKOU NPOMbIBKM MeMOpPaHHbIX
3N1eMeHTOB

BaxHo BblOMpaTb Xumu4eckme peareHTbl AN MPOBEAEHUS XMMUYECKOW MNPOMbIBKM B
COOTBETCTBMM C TUMOM 3arps3HEHUN, OCEBLUMX Ha MembpaHe. Xvmuyeckas MNpOMbIBKa
HenpaBunbHO MOAOOPAHHBIM XMMWYECKMM peareHTOM WM Npu HEBEPHbIX YCMNOBUSIX MOXET
NPMBECTU K CYLLECTBEHHOMY CHWXEHUSI yOernbHOro mnoToka 4epe3 MembpaHy wunu ee
nospexaeHuto. [loxanyicra, BHMMAaTENbHO BbiIOMpanTe peareHTbl AN NPOBEAEHMS
XUMUYECKON NPOMbIBKMU.

B 1abn. VIII-1 nepeyuncneHbl cTaHaAapTHbIE XMMUYECKNE peareHTbl U YCITOBUSX UX MPUMEHEHUS.

Ta6nuua VIII-1. XumMnyeckue peareHTbl ANA XMMUYECKON NPOMbIBKU U YCNOBUSA UX

npuMeHeHus
3arpasHsaowee | Xummdecknnt | KoHueHTpauus
KonnyectBo | MNMpogomkntenbHOCTb
BeLLecTBO peareHT pacTtBopa
2.000-6.000 mr/n
OpraHuyeckne Mnoxnoput izfq;i':m;”;: 5 OT 1 g0 3 yacos
coeINHeHns HaTpus LeHTpad n/anemeHT
xnopa npu pH
okono 12)
HeopraHuyeckne aBeneBasl 5
P L 0.5-1.0 % macc Ot 1 po 3 yacos
coeHeHuns Kucnorta n/anemeHT
Heopranunyeckne | JluMmoHHas 5
P 1-3 % macc. Ot 1 po 3 yacos
coeHeHns Kucnorta n/anemeHT
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5. Nopsapok obpallueHus ¢ peareHTaMm AN XMMUY€CKOU NPOMbIBKU
MeMOpaHHbIX 3IeMEeHTOB

XvMnyeckune peareHTbl, NPUMEHsIEMbIE N1 XMMUYECKON NPOMbIBKM MEMOpPaHHbIX 3N1EMEHTOB,
onacHbl ONs 300pOBbs 4erioBeka, OCOOEHHO MpU KOHTaKTE C KOXHbIMM MnokpoBamu. [pwu
obpalleHnn C XMMUYECKUMI peareHTamn cnegyeT HageBaTh 3alUTHbIE OYKK, MeYaTKM 1 gpyrue
CpeacTBa vMHAMBMAOYanbHOW 3aluTbl. [ns onpegeneHns ypoBHS OMACHOCTM MPUMEHSIEMbIX
XMMUYECKNX BeLLeCcTB crieqyeT obpatutbcs k Pekomengaunam no 6e3onacHoOMy NpvMEHEHUIO
(MSDS) onst KOHKPETHOIO XMMNUYECKOTO BelllecTBa. Ecnun npMMeHsiemMble XMMUYECKNE peareHTbl
nonanu Ha KOXHble MOKPOBbI, NoOXanymcra, cobnioganTe pekoMeHOauuun, npuBedeHHble B
MSDS.

(1) M'mnoxnoput Hatpusa / NaClO — BogHbI pacTBop
(A) Mepbl NpegoCcToOpOXHOCTU NpK obpaLleHnn

(a) ObecneybTe HaOEXHYIO BEHTUNALMIO NomMelleHns. N3berante MCTOYHMKOB Tenna u
nckp. He gonyckanTe KOHTaKTa C KUCIoTaMu.

(6) [lMepemelwante €eMKOCTM C XMMWUKATOM C OCTOPOXHOCTbK. He ponyckante
onpokuabiBaHUA nnu ntoboro Apyroro CMNOBOro BO3OENCTBUS HA HUX.

(8) CtapainTtecb HU MNpu Kakux OOCTOATENbCTBAxX He pasnmBaTb xumukat. M3berante
obpa3oBaHuns napos.

(r) Mpo4HO repmMeTU3NPyNTE EMKOCTb C PEareHTOM Nocrie UCNOoNb30BaHMS.

(8) TwaTensHO MOWTE pPyKK, NULIO N NPOMbIBaNTE POT NOCMe UCMOMb30BaHNA peareHTa.
(e) He ponyckanTe npuvema nuM Ha MecTe npoBedeHusi paboT, Kpome crneumnarnbHo
OTBEAEHHbIX A5 3TON Lenn mect

(k) He npuHocuTe 3awwmTHYKO OoAexay, NMpuMMeHsiemylo Ha paboyem mecTe, B MecTa
oTAbIXa 1 npMemMa nNULLK.

(3) He pmonyckanTe NPOHWKHOBEHUS MOCTOPOHHUX NUL, B MECTa XpaHeHUs1 u obpalleHns
C XUMUYECKUMUN peareHTamu.

(1) cnonb3ynTe 3aWwuTHY0 ogexay Ans rna3 u Koxu. 3awuwanTte gbixaTenbHble NyTu.
(k) B cny4ae ucnonb3oBaHWs XMMUKaATOB Ha ynuue He JonyckanmTe nonagaHus napos B
NOMeELLEHUS.

(B) Mepbl NpegoCcTOpOXXHOCTU NPU XPaHEHUN

(a) XpaHuTe KOHTEMHEP C XMMMKATOM B TEMHOM MpoxnagHom MecTte. W3berante
NpPSAMOro nonagaHus COMHEYHbIX Ny4yen. TwaTenbHO MpoBEpPANTE TEepMETUYHOCTb
ynakoBKW BO M3bexaHwe nonagaHus xMMmukaTa B BO34yX.

(6) Ana xpaHeHus ncnonb3ymnTe YCTOMYMBBIE K KOPPO3UN KOHTENHEPDI.

(2) Waeeneas kucnota / (COOH),
(A) Mepbl NpegoCcTopoXHOCTU NpK obpaLleHnn

(a) He ponyckanTe KOHTaKkTa C KUCOTaMU U LWenovYamu.

(6) [lMepemelwante €eMKOCTM C XMMWUKATOM C OCTOPOXHOCTbl. He ponyckante
onpokuabiBaHUs nnu noboro Apyroro CMNoOBOro BO34eNCTBUS.

(8) CtapanTtecb HM Npu Kakux OOCTOATENbCTBAxX He pasnumBaTb XuMukat. Msberante
o6pa3oBaHNs Napos.

(r) Mpo4HO repmMeTU3NPyNTE EMKOCTb C PEareHTOM NoCcrie UCNONb30BaHMS.

(a) TwaTensHO MOWTE PYKK, NLIO N MPOMbIBaTE POT NOCNEe UCMOMb30BaHNA peareHTa.
(e) He ponyckante npuema nuwim Ha mecTe npoBegeHus paboT, Kpome cneumanbHO
OTBEAEHHbIX A5 9TON Uenu mect
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(k) He npuHOCMTEe 3aWuTHYLO oaexay, NMpUMMEHseMyto Ha paboyeM MecTe, B MecTa
oTAbIXa 1 npuemMa nNULLK.

(3) He ponyckanTte NPOHWKHOBEHUSA MOCTOPOHHMUX MWL, B MecTa XpaHeHus 1 obpalleHus
C XMUYECKUMUN peareHTamu.

(1) Mcnonb3ynTe 3aWwuTHYO ogexay AN rnas u Koxu. 3awuwante abixatenbHble nyTu.

(k) B cnyyae ncnonb3oBaHUsS XMMUKATOB Ha ynuue He gonyckanTe nonagaHusa napoB B
nomeLleHus!.

(B) Mepbl NpegoCcTOPOXHOCTU NPU XPaHEHUN

(@) XpaHuTe KOHTEMHEP C XMMWKATOM B TEMHOM MNpoxiagHoM MecTe. WM3berante
NPAMOro nonagaHmsa COMHEYHbIX Nyyen. TaTtenbHO MpoBepanTe repMeTUYHOCTb
yNakoBKW BO M3bexaHne nonagaHusi XmMmukaTa B BO34yX.

(6) Ona xpaHeHWst NCNONb3ynTe YCTONYMBBIE K KOPPO3UN KOHTENHEPDI.

(2) NumonHas kucnota / HOOCCH,C(OH)(COOH)CH,COOH
(A) Mepbl NpegoCcToOpOXHOCTU NpK obpaLleHnn

(a) He ponyckanTe KOHTakTa C KUCIOTaMU U Lenodamu.

(6) [lMepemelwante €eMKOCTM C XMMWUKATOM C OCTOPOXHOCTbK. He pgonyckante
onpokuabiBaHUsA nnm ntoboro Apyroro CMNOBOro BO34ENCTBUS.

(8) Crapaitecb HU Npu Kakux OOCTOATENbCTBAxX He pasnumBaTb XuMukat. M3beranmte
00pa3oBaHus Napos.

(r) Mpo4HO repmMeTU3NPyNTE EMKOCTL C PEAareHTOM NOCIe UCNONb30BaHMS.

(a) TwaTtenbHO MONTE PYKU, NMLIO N NPOMbIBATE POT MOCIE UCMONb30BaHNA peareHTa.
(e) He ponyckanTte npvema nuM Ha MecTe npoBedeHust paboT, Kpome crneumnanbHO
OTBEAEHHbIX A8 3TON Lenn mect

(k) He npuHocuTe 3awmTHYKO oaexay, NpMMeHsiemylo Ha paboyem mecTe, B MecTa
oTAbIXa v npMemMa nuLLw.

(3) He ponyckanTe NPOHUKHOBEHUS MOCTOPOHHUX NML, B MeCTa XpaHeHus 1 obpalleHus
C XUMUYECKUMUN peareHTamu.

(1) Mcnonb3ynTe 3aWwuTHY0 ogexay AN rnas u Koxu. 3awuwante gbixatenbHble nyTu.
(k) B cny4ae ucnonb3oBaHWs XMMUKaATOB Ha ynuue He JornyckanmTe nonagaHus napos B
NoMeLLEeHUS.

(B) Mepbl NnpegocTOpOXHOCTU NP XPaHEHUN
(@) XpaHuTe KOHTEMHEep C XMMUKATOM B TEMHOM npoxfnagHom MecTe. W3berante
NpPSAMOro nonagaHus COMHEYHbIX Nyyen. TaTenbHO MpPOoBEPANTE TEPMETUYHOCTb

yNakoBKW BO U3bexaHne nonagaHus xMMmukaTa B BO34yX.
(6) Onsa XxpaHeHWst NCNONb3ynTe YCTONYMBBIE K KOPPO3UN KOHTENHEPDI.
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XuMnyeckne peareHTbl, MNPUMEHSiEMble ANS  XMMUYECKOW
NPOMbIBKM MeMOpaHHbIX 3MEMEHTOB OnacHbl AN 340pOBbS.
Mopsgok obpalleHnsi C COOTBETCTBYIOLLMMU XMMUKaTaMu ONUCaH
B “lMacnopte 6esonacHoctn” (MSDS) cooTBeTCTBYyHOLEIO
XUMWYECKOro peareHTa. MoxanyncTa, ncnonb3ymTe
COOTBETCTBYKOLME CPEACTBA 3aLUUTLI (HAMNp., 3aLLUTHbIE OYKK) U
crneumanbHyto ogexay (Hanp., 3aWwmTHbIE NnepyaTtku).

Ecnn xumuyeckne peareHT nonanm Ha KOXy WnM ogexay,
HEMeANeHHO MPOMOWTEe 3TO MECTO AO0CTATOYHbIM KONMYECTBO
BOAbI.

Ecnn xumnyeckue peareHT noman B rnas3a, HeMeOsleHHO
npomMonTe ux OONbLIMM KOMMYECTBOM MPOTOYHOW BOAbI W
obpaTutecsb K Bpayy.

Flo>|<any|7|CTa, XpaHnte XuMunyeckmne peareHtbl B TEMHOM
npoxrmnagHoMm MecTe, He nop,BepraVlTe X BO3OENCTBUIO npAamMmoro
COJTHEYHOro cBeTa.

Moxanyincta, AN XpaHEHUs  XMUMUYECKUX  peareHToB
NCMonb3yiTe COOTBETCTBYHOLLME KOPPO3MOHHO-CTOMKME €MKOCTU
N KOHTENHepbl, NOAXOAALMNE AN XPaHEeHUs COOTBETCTBYIOLLErO
XMMMWYECKOrO peareHTa.

Hn npu kakmx obcTosaTenbCTBax He CMeLUMBaWTE pacTBOpPbI
rMNOXNOpMTa HaATPUSA C TSXKEMbIMU MeTannamu unuM pacteopamm
kncnot. MNpu cmelweHnn o6pasyeTcsa TOKCUYHbIN ra3 — xnop!

Hn npu kakmx obcTosaTenbCTBax He CMeLUMBaWTE pacTBOPbI
rMNoxnopuTa HaTpus ¢ pacTBopamMu LLaBeneBon UM JIMMOHHOW
kucnot. Npu cmelweHnn obpasyeTcsa TOKCUYHBIN ra3 — xnop!
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6. Mopsnok npoBeAeHUs1 XMMUYECKOW NPOMbIBKM MeMOpPaHHbIX 35IEMEHTOB

(1) Mpouenypa npoBeAeHUA XMMUYECKOM NPOMbIBKM MEMOPaHHbIX 3N1EMEHTOB

MoxanyicTa, cHayana MeAsfieHHO nojaBaiiTe pacTBOP XUMWYECKOro peareHTa B naTpyoku
nepmeaTta MemMBpaHHbIX 3NIEMEHTOB [0 TEX NOp, Noka PacTBOP MOSTHOCTbLIO HE NMPOHUKHET Yepes
membpaHbl. [Ins nogaun pactBopa XMMWYECKOrO peareHTa WCNosb3yhTe rMapoCTaTUYEeCKyH
pasHu1LY BbICOT, KaK 3TO NOKa3aHO HUXE.

(a) Xumunyeckasn NnpoMbiBKa C EMKOCTbIO AN XMMUYECKOro peareHTa, pacnonoXeHHOW B
ocHoBaHun MBP emkocTu (puc. VIII-1)

(i)

(i)
(iif)
(iv)

(vi)

(vii)
(viii)

YaocToBepbTeCh, YTO pPErynupylowmMi BEHTUNb Ha NIMHUM Nofayn XUMUYECKOro
pacTBOpa 3aKpbIT M UCXOOHbI HAcOC NMogadn pacTBopa XMMWYECKOro peareHTa
He paboTaer.

HanonHute eMKoCTb ONsi XMMMYECKOro peareHTa TpebyeMbiM KOnM4ecTBOM
pacTBopa Xxmmukara.

OctaHoBuTe npouecc MeMbpaHHON hunbTpaLmmn, OCTaHOBUTE MpoLEecC nogayu
BO34yxa (aspaunn) 1 3aKkponTe BEHTUNb Ha NMUHUK NepmeaTa.

3anyctute Hacoc nogayn pactBopa XMMUYECKOro peareHTa u ybeaurtecb, 4TO
pacTBOP XMMUKaTa LUMPKYIMPYeT No yKa3aHHOMY KOHTYpPY.

MeponeHHO OTKpOWTE BEHTUMb Ha JIMHUKM MOodayM pacTBopa  XMMWUYECKOro
peareHTa.

Mocne nogaum Tpebyemoro KonmMyectTBa MOKWLWIErO0 pacTBOpa XMMUYECKOro
peareHTa Ha MeMOpaHHble 3feMeHTbl OCTaHOBMTE HacOC Ha NWHUM MNoAayu
pacTBopa XMMUYECKOro peareHTa.

MogoxanTe OT OQHOro A0 TPeX Yacos.

3akponTe BEHTUNb Ha fMHUKM noJayn pacTBOpa XMMUYECKOro peareHTa,
OTKpPOWTE BEHTWMb Ha NWHUW NepmeaTa W 3anycTuTe BO34yxo4yBkM. 3aTem
Ha4yHUTE npouecc MembpaHHOM UNbTPaLUN.

PacTtBop xvmukata MOXET OocTaBaTbCs B nepmearte B Hadane dunbTpaumm (B
TeyeHne 2-x nnun 6onee uuknos ¢unetpaumn). ObecnevbTe Nogadvy nepmeaTta
nocrne nepBbIX HECKOSNbKUX UUKNOB (punbTpaunmm B €MKOCTb C MUCXOAHbIMU
CTOYHbIMM BOgamyn wunu obecnedybTe yTUAM3aLMIO 3TOrO pacTeopa B
COOTBETCTBUM C NPUHATLIMW HOPMATMBHBIMU AOKYMEHTaMM U CTaHOapTaMu.

OTKpbIT
YPOBEHL KNnaKocTy B BeHTUNb Ha NUHUMK q
€MKOCTU C NOTrpy>KHbIM nonauM XMMUKATa '
MeM6paHHbIM MoAynem A —
(HWXHUIK Npeaen) N ] I 1000 mm (=10 kMa) nnu meHee
Konnektop nepmeata
BeHTUnb
Ha NIMHUK
nepmeara
Mopaynb r N\
v
Hacoc
EmMKocTb C nogayun
pacTBOpoMm pacTtBopa
XUMMUYECKOro N XUMUYECKOro
peareHTa peareHTa

Puc. VIII-1. MpuHuMnuanbHas cxemMa opraHu3aumm npouecca XMMmnieckomn
NPOMbIBKM C XMMU4€CKOW €eMKOCTbI0, pacnonoxeHHon B ocHoBaHuu MBP-
€MKOCTM.
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(6) XvMmnyeckas npombiBKa C eMKOCTbIO A1 XMMUYECKOro peareHTa, pacrnosioXXeHHOW Bbille
ypoBHst MBP emkocTu (puc. VIII-2)

(i)

YpocToBepbTeCh, YTO PErYNMPYIOLNA BEHTUMb HA NIMHUX NOAAYN XMMUYECKOTO
pacTBoOpa 3aKpbIT.

HanonHute eMKoCTb ANsi XMMMYECKOro peareHTa TpebyemMbiM KOnmM4ecTBOM
pacTBopa XxMMuKaTa.

OctaHoBuTe npouecc MemMbpaHHOW hunbTpauun, OCTaHOBUTE MPOLECC nogayun
BO34yxa (aspaumm) 1 3aKponTe BEHTUMb HA NNMHWUM Nepmeara.

MepnneHHO OTKPOWTE BEHTUb HA JMHUKM MNOA4AYM pacTBoOpa XMMWUYECKOrO
peareHTa.

MNMocne nogauyn Tpebyemoro KomMyecTBa MOIOLLEro pacTBopa XMMWUYECKOro
peareHTa Ha MeMbpaHHble 3rieMeHTbl, NOOXAMTE OT OAHOIo 4O TPEX YaCOoB.
3akponTe BEHTWb Ha NUHWM MoJayn pacTBoOpa XUMWUYECKOro peareHTa,
OTKPOWTE BEHTUNb Ha NUHUWM nepmMeaTa WM 3anycTuTe BO34yXodyBku. 3aTem
Ha4YyHWUTE npouecc MembpaHHON uUNbTPaLUn.

PacTtBop xvmMukaTa MOXET OCTaBaTbCsA B nepmMeate B Hayane cdunbtpaumm (B
TeyeHne 2 wunu Gonee umknoB dunbTpaumm). ObecneybTe nodadvy nepmeaTta
nocne HeCKONbKUX LMKNOB (bunbTpaumm B €MKOCTb C MCXOOHbIMU CTOYHbIMU
BOAAMM WNM MpoBeauTe yTUNM3auulo 3TOr0 pacTBopa B COOTBETCTBUM C
NPUHATLIMW HOPMATMBHBIMU JOKYMEHTaMu U CTaHAapTaMu.

EMKocTb ¢ pacTBOpOM
q XUMUYECKOro peareHTa

YpoBeHb XUOKOCTU B
€MKOCTH C NOTrPYXKHbIM
MeMOpaHHbLIM Moayrem

(HWXHUI npepen)

BeHTUNb Ha NnMHUKN
nogayun XxmMMuKaTa

—x+

1000 mm (=10 klMa) unu meHee

KonnekTop nepmeata

Moaynb

BeHTuUnb
Ha NUHUN
nepmeara

Puc. Viii-1. MpuHuunuanbHasa cxema opraHMsaumm npouecca XMMM4eCKon NpoOMbIBKU C
XUMUNYECKON EMKOCTbLIO, PacnosioXKeHHOM Bbiwe ypoBHA MBP-eMkocTH.
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(1) Mepbl NpegoCcTOPOXHOCTU NPY NPOBEAEHUN XUMUYECKOW NPOMbIBKM MEMOpPaHHbIX
3NEMEHTOB

a. CnegyeT nogaeaTb pacTBOP XMMWYECKOrO peareHTa nog OencTBMeM rMapocTtaTtuyecKkoro
JasBneHusa. M3bbiTouHOEe fJaBneHue npu 3ToM He AommkHo npesbiwatb 10 kMa. Cnegyet
nsberatb NOBbLIWEHNS OABMEHUA HA JIMHUW MOAAYn pacTBOpa XMMWUYECKOro peareHTa co
CTOPOHbI NepmeaTa. N36bIToYHOEe AaBneHne MoXeT NOBpeanTb MeMOpPaHHbIE ANEMEHTHI.

6. lNpn nogaye pacTBOpa XMMWYECKOrO peareHTa MemOpaHHbIN Mogynb LOMMKeH ObiTb
MOSHOCTLIO MOrpyXeH B €MKOCTb C Bogon. lNMoxanyincta, ybeamtecb, YTO ypoBEHb BOAbl Haz
BEPXHEN TOYKOM MeMbpaHHOro mogyns cocraensieT He MmeHee 500 mm. 3TO0 Heobxooumo K13
coobpakeHnn 6e3onacHOCTu.

B. HecmoTpa Ha TO, 4TO XMmuU4yeckass MNpPOMbIBKa Mpu MNOBbILEHHON Temnepatype 6Gonee
appekTMBHA, He crneayeT npeBbillaTb pekoMmeHayemyto Temnepatypy B 40°C.

r. Mocne noBegeHNss XMMNYECKON NMPOMbIBKU, HEDOSMbLLOE KONMMYEeCTBO pacTBOpa XMMUYECKOro
peareHTa OCTaeTCsl BHYTPU MeMOpaHHbIX 3NEMEHTOB M Ha NMHMM OTBOoAda nepmeata. [lpu
BO306OHOBNEHMM npouecca MeMbpaHHOM dunbTpauuu, noxanyncra, obecneybte OTBOA
nepmMmeara nocne HeCKOmNMbKMUX LUKMNOB (unbTpaumm B eMKOCTb C UCXOAHBIMU CTOYHBIMW BOAAMM
UnNn NpoBeauTe yTUNM3auuio 3TOro pacTBopa B COOTBETCTBUWM C MPUHATLIMW HOPMaTUBHbBIMU
AOKYMEHTaMu 1 CTaHgapTamu.

Ecnu oGopygoBaHve, npedHasHayeHHoOe Ans  XUMUYECKOW
OCTOPO)XHO! | NPOMbIBKM, paboTaeT He HOpMarnbHO, MMEKTCA MOATEKN U T.M. -
crnenyeT HeMeaieHHO OCTaHOBUTbL MPOLIECC MOWKU U NPOBEPUTL
ero.

>

He npowusBoguTe 3akayky pacTBOPOB XMMWYECKUX peareHTOB
HanpsAMylo W13 MoAalLero Hacoca B MNepmMeaToTBOAsLLEee
NPOCTPAHCTBO MeMOpaHHbIX 3NEMEHTOB, MHa4ye 3HAYUTENbHO
OCTOPO)XXHO! | yBenuuntca BenuyMHa [aBrieHuss CO CTOPOHbI nepmeaTta U
MembpaHHble anemeHTbl OyayT noBpexaeHbl. YOoCcToBepbTeCh,
YTO  pacTBOP  XMMWYECKOro  peareHTa  nogaeTca B
nepmeaToTBOASLLEE MPOCTPAHCTBO MOAyNs nog AenNCcTBUEM
rPaBMTALMOHHBIX CUI U C U3BbLITOYHBIM AaBneHnem He 6onee 10
kMa (1 m BogHoro cron6a).

>

Mpn nopgave pacTBOpa XUMWYECKOro peareHTa B npouecce
XMMUYECKON MPOMbIBKW, Moxanyncra, ybeaurecb 3apaHee, 4TO
OCTOPOXXHO! | MeMbpaHHble MOAyNM MOSIHOCTLIO MOrpYXKEeHbl B XKUAKOCTb U
YPOBEHb XWOKOCTU B €MKOCTU C MeMBpaHHbIMU MOOYMAMU Kak
MUHUMYM Ha 500 MM Bbille BepxHerW TOYKM MemMOBpaHHOro
Moaynsi.

>

Mpn  npoBedeHUM  XMMWYECKOW  MPOMBIBKM  OTKIHOYMTE
BHUMAHMUE! BO34YXOAYBKM U He NpoV3BOAMTE adpaLmio, B MPOTUBHOM criyvae
MeM6paHHbIe 3NeMeHTbI MOryT ObITb MOBPEXAEHbI.

>
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7. NMopapok BbIeMKU MeMOpaHHbIX MoAynen U3 eMKOCTU

MHoraa BO BpeMsi npoBedeHust paboT No OGCNYXMBAHUIO U PEMOHTY MeMOPaHHbIX MOAYIEN
cepym TMR 140 BO3HWMKaeT HeobGXOAMMOCTb M3BNEeYb MeMbpaHHble MOAynu U3 emkocTu. B
crniydyae ux KpenneHust Ko AHY eMKOCTU C MOMOLLBK KpenexHblx 60MnTOB, Npu UX U3BMEYEHUU
cnegyeT cobnogarth cnegyowmii NoOpsiaoK AEUCTBUN:

(1)
(2)

3)

IMONHOCTbLIO OMNOPOXHUTE EMKOCTb, B KOTOPOW YCTaHOBMNEHbI MEMOpPaHHbIE MOAYNN.

B cnyyae n3BneveHus TONbKO OAHOro Orioka 3NeMeHTOB, MoXanyncra, OTCOoeauHuTe
Hanpaengawwue Ha NMHUM Nnepmearta U paccnabbTe KpenexHble 60nTbl, coeguHsaoLwmne
Onok anemeHTOoB W 6nok aspauun. Ecnu Bbl un3snekaete ogvH 6roK 3neMeHTOB
membpaHHoro  mogyns  TMR140-200W,  noxanywcta,  OTCOEAMHUTE  OOHY
HanpaenswLwyo (COopHUK) Nnepmearta oT gpyroi. Takum obpasom, Bel cmoxeTe nseneyb
6roK 3NeMeHTOB M3 eMKOCTU C MOMOLLbI0 KPaHOBOro YCTPOWCTBA C MCMOMb30BaHUEM
uenen nnu cTpon.

Mpn HeobxoouMOCTU M3BreYeHUs Onoka aspauun COBMECTHO C OFIOKOM 31IEMEHTOB,
noXxarnyncra, cHayana oTcoeaMHUTE Hanpaenawwy (COOpHMK) nepmeaTta OT JIMHUM
oTBOAa nepmearta n TpybonpoBod nogadn Bo3gyxa OT NUHUKM nogadnm Bo3adyxa. 3aTem,
noxanywncra, paccnabbTe U 0TCOEANHUTE aHKepbl, PUKCMpPYOLNE aspaumOHHbIA BroK
Ha OHe emkocTu. Tenepb Bbl cmoxeTe wu3Bnedyb OMOK 3NeMEHTOB M3 €MKOCTU C
MOMOLLLbIO KPAHOBOIO YCTPONCTBA C UCMONb30BaHMEM LiENen nunm cTpon.

Moxanyincta, ecnn Bbl cobupaeTtecb ycTaHOBUTbL MeMOpaHHble MOogynn B €MKOCTb ©es
NCNONb30BaHMA (PUKCUPYIOLLMX aHKEPOB, NOMy4YMTE KOHCYNbTaLMIO ¥ cneymanuctos Toray.

Mpn ocywecTBNeHNMn nNOrpy30yHO-pasrpy3oyHbIX pabotr c
mogynamu cepum TMR 140 wmnu wux 4acTten, noxanyucra,
OMNACHO! NpUCoeaVHSINTE Lenu, KaHaTbl U CTPOMbl TakK, ‘—ITOfébI Moaynu
3aHMManu BepTUKarbHOE MOSIOXKEHWE, He [OonycKamTe pesKux
BCTpAXuBaHUN. [loxanyncra, HuKorga He JonyckanTe nwogen
nog nogHATblE MOLYNN.

OMACHO! MoxanyicTa, Npy OCYLWEeCTBEHUN NOrpy3Kn/pasrpy3kn moaynemn
cepun TMR 140 ucnonb3yinTte Lenun, KaHaTbl U CTPOMbI, KOTOPbIE
COOTBETCTBYIOT MOAHNMAEMOMY BECY.
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[na yToyHeHus aeTanemn, noxanymcra, CBIXXUTECh CO cneumanucTom Toray.

HanmeHoBaHne YacTtoTa 3aMeHb! Tun Ne
MNepmeaToTBOAALLAS TPYOKa Kaxgble 3 roga wunu EBL-TUBE-050
npu oBHapyxeHun EBL-TUBE-100
aedekTa (50 wT./100 wT.)
Mpoknaaka, | TMR140- | CpegHsasa GASKET140-050M
dukcupytowy | 050S BokoBas Kaxxagble 3 roga wnn | GASKET140-050S
a5 ANEMEHT [TMR140- | Cpepesis | PY  OOHAPYKEHMM [ GASKET140-100M
100S ,qed)eKTa
200W Bokopas GASKET140-100S
200D
Ecnn obHapyxeHo
HEeCOOTBETCTBUE
NPOEKTHOMN BENMUYMHE
Mem6paHHbIN arneMeHT yaernbHomn TSP-50150
NpPOV3BOAUTENBHOCTU
MemMbpaHbl,
Xnmmyeckas
npoMbiBKa He Jaet
pes3ynLTaTtoB
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Mpobnema

MpuunHa

PekomeHnaauunun

1 Pacxop Bo3agyxa Ha aspauuto

Bblwna ns ctposi

MpoBeptTe BO3OyXoOyBKY

HWKe YCTaHOBMEHHOIo YPOBHSA | BO34yXOAyBKa
3abunuck oTBEpPCTUA MpoBeanTe 04NCTKY BO3AYLLHOMO
BO34yLIHOro audpdysopa anddysopa

2 PacnpegeneHue Bo3agyxa B
MoZay”ne unu Mexagy
HECKOIMbKMMM MOZYNSAMMN
NPOMCXOAUT HEPAaBHOMEPHO

3abunncb oTBEpCTUA
BO34yLUHOro anddysopa B
moayne

MpoBeanTe OUMCTKY BO3OYLLUHOMO
andysopa ons moayns

3 CHuanncs pacxopf nepmeara
1nn BO3pOCIO
TpaHCcMeMbpaHHOe AaBreHue.

3abunacb membpaHa

lMpoBeanTe XMMUYECKYO MOMKY.

Bcnencteue
HepaBHOMEPHON nogayun
BO3/lyXa Ha NMOBEPXHOCTU
MembpaHbl obpasoBanuch
3aCTOMHbIE 30HbI, KOTOPbIE
3abunMcb aKTUBHbLIM UITOM

MpoBeauTe npoBepKy BO3OyXOAYBKA U
npoBeauTe OYUCTKY BO3OYLLUHOMO
Anddysopa Ang ynydweHns nogaym
BO3ayxa

CHusunucb
XapakTepucTuka akTMBHOro
una, B pesyrnsraTte yero
yXygwmnacb ero
uUnNLTPYyEMOCTb

YnyywuTe CBOMCTBA akTUBHOIO mna

+ OTperynupynte nuHuio otBoAa
M30bITOYHOro Una;

- [lpoBepbTe, YTO HA OYMCTHbIE
COOpYXXEHNS He NoaatTes
3anpeLyeHHbIe KOMMOHEHTbI CTOYHbIX
BoZ, (Hanpumep, HedTeNPoayKTbI);

- [lpoBepbTe Harpy3sky no Br1K; .

- [poBeawnTe NpoBepky kavecTBa
NCXOAHbIX CTOYHbIX BOA U
CKOppEKTUpynTE nx coctas (qobaBbTe
asort, hocdop 1 T.M.)

4 | YBenuuunack KOHUEHTpaums
B3BELLEHHbIX BELLECTB B
nepmeare

MoBpexaeH MeMOpaHHkGIN
3ANEMEHT unu
nepmearoTBoasLLas
Tpybka

OTKNoUYNTE MEMOPaHHLIN 3NIEMEHT MyTeM
repMeTusauum nepmeaToTBOAsALLEro
naTpybka Ha anemeHTe 1 HanpasnsLLen
nepmeara

Cnyuunacb npoTteyka B
cucrteme
nepmMeaToTBOASALLMX
Tpybonposoaos

MposeauTe NpoBepKy TpyGONpPOBOAOB - U
yCTpaHuTe Henonagky

Ha nosepxHocTu
MembpaHbl Nnu B NMMHUK
oTBOAa nepmeata
0o6pasoBanncb KOMoHWUK
bakrepun

[nsa ounctkm cuctembl TpybonpoBoaoB
OTBOAa NepmeaTa criegyeTt A03MpOBaTh B
HWX pacTBOp rMrnoxnoputa HaTpus ¢
KOHUeHTpauuen aktnsHoro xnopa ot 100
no 200 mr/n

" [laxe €Crv MPUUMHON YBENMUYEHUS! KOHLIEHTPALMI B3BELLEHHBIX BELLECTB B MEpMeaTte SIBMSIETCS MOBPEXAeHMe
nepmeaToTBoAsALLEN TPyOKM, BENUKa BEPOSITHOCTb TOTO, YTO MeMOpaHHbIA 3MIeMEHT Yxke 3arpsisHuncs. [Moatomy
cneayeT OTKMIOYNTL BECb MEMBPaHHbI 3NeMeHT.
2 Mpwn NpoBeeHUM NPOBEPKN HA FEPMETUYHOCTbL Ha NpeaMET NpoTeyek MyTOBbIX COEAMHEHUI TPYGONPOBOAOB U
CBapHbIX LUBOB C UCMOMNb30BaHNEM U3OLITOYHOTO AaBreHust 6yabTe OCTOPOXHLI U M3GerainTe NoBbILLEHUS OaBMEHN

[Nsi MEMBPaHHbLIX MoZyne.
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[aHHoe PykoBOACTBO MO 3KCnnyaTaumu He rapaHTUpyeT, YTO pesynbTaTbl NPUMEHEHWS NPeacTaBNeHHON 34ech
nHdopmaummn 6yayT NOMHOCTLIO COOTBETCTBOBATL OXWAAHUAM, @ Takke 6e30nacHoON aKkcnyaTaumMu JaHHOro NpoaykTa
AN KOHKPETHOW Lienu.

Mpexae Yem Mcnonb3oBaTh AaHHbIA MPOAYKT, MOMNb3oBaTeNb 06583yeTcs NpoBepuTb 6€30MacHOCTb U COOTBETCTBUE €ro
NPUMEHEHUS A KOHKPETHOW Lienw.

CopepxaHue gaHHoro PykoBoacTBa no akcnnyaTtauum MoxXeT noasepratbcs gopaboTke.

3anpeLlaeTcs HenpaBoOMepPHOE MUCMONb30BaHWE U KONMPOBaHWe AaHHOW UHCTPYKLMMN.

[laHHOe pykoBOACTBO MO JKCMnyaTaLuum Ha PYCCKOM S3blKe SBMSETCA NPaKkTUYeCkn AOCMOBHBIM NEPEBOLOM aHIIMNCKON
Bepcun. B cnyvae pasHOYTEHMI BEPHBIM ABMSETCA aHIMWACKUIA BapuaHT, NpegcTaBneHHbin Ha www.toraywater.com
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