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3ansaTue Nel «CaHUTAPHO-XUMHUYECKHIA AHAJIN3 CTOYHBIX BO.

1. Teopernyeckre OCHOBBI

JIns CTOYHBIX BOJI BBITOJIHSIOTCSI TIOJIHBIM M COKpPaIEHHBIM CAaHUTAPHO-
XUMHUYECKME aHamu3bl.. [loJg MOJHBIM aHaJIU30M MOJPAa3yMEBACTCS TaKOU
aHAJIN3, KOTOPBIM JAET BO3MOXHOCTh MPOECKTUPOBATH OUUCTHBIE COOPYKEHUS,
KOHTPOJIMPOBATh MPOLECCHl OYUCTKH, YIPABIATh UMM, CYIUTh O CAHUTAPHO-
SMUJIEMHOJIOTMYECKOM COCTOSSHUM BOJibl. Ha OYMCTHOM CTaHUMHU IOJHBINA
AQHAJIN3 BBITIOJHIETCA OOWH Pa3 B JICKAAy JJIsl BOAbI, IOCTYNUBIIEH HA OYUCTKY
Y TI0 CTAIMSIM OYUCTKH: MEXaHNIECKOU,(PU3UKO-XUMUIECKON, OMOJIOTHYECKOM,
rIIyOOKOUM 100unCTKH, Ae3uH(eknuu. [1o pe3ynpTaTam qeKkaaHbIX ONMpeaeICHHA
MOJICYATHIBAIOTCS CPETHUE JTAHHBIE 32 MECSI, a MO JBCHAAATU IMOCICIHUM -
CpEIHHUE 3a roJ.
CokpaleHHbIN aHaIU3, JAOIMUN YACTUYHYIO XapaKTEPUCTUKY BOJBL,
BBITIOJTHSIOT B IPOMEXKYTKH MEKTy TTOJIHBIMU aHanu3amMu. HeoOxoaumMocTh B
HHUX BO3HHUKAET B MEPHUOJI MyCKA-HATAJKH OUUCTHBIX COOPYKECHUH U MPHU
MOCTYTUICHUH HEOOBIYHBIX 3arpsi3HeHui, K OCHOBHBIM IMOKa3aTeNIsIM CAaHUTAPHO-
XAMHUYECKOTO aHaJIM3a OTHOCSTCS; B3BEIICHHBIE BEIIECTBA, COACPKAHUE
OCeIaloIIuX BeIecTB, TemmepaTrypa crounoi Bojsl, XI1K, BIIK, T10, N>, P,
pH, okpacka 3amax, cyXxoi ocTaTok, cojiecofepkanue u T. 1. OtroOpaHHbIe
poOBl JJIs aHAIK3a MTOIBEPraloTCsl KOHCEPBAIIUU 1 XPAHSTCS B XOJIOAUIbHHUKE.



3anayva 1.
OnpenenuTs KOHIIEHTPAIMIO 3arpsi3HEHUH B OBITOBBIX CTOYHBIX BOJAaX MPHU HOPME
BOJIOOTBEACHHUS HA OJHOTO YeJIOBEKA B CyTKH 250 11

3anaya 2.
CMemmrBaroTcsl CTOYHbIE BOJIBI ¢ pacxoqoMm 2, 3 u 100 TsIc. an /un KOHIIEHTpAaLUs 110
BITKnomnu. coorBerctBenHo 500, 300 u 200 mr/n Onpenenuts BITKm 8. K

OTMCTUTDB YCIIOBUA, IIPU KOTOPBIX 3aaa49a MOKCT OBITH peuicHa

3amaua 3.
AHaJIN30M HaWJIEHO, YTO CTOYHBIC BOJbI PA3JIMYHBIX KOJUIEKTOPOB UMEIOT MOKA3aTEIu
3arpsI3HEHUN.

Konnektop KoHueHTpauus
Mr/n
B, B |PINKIMOMHA]  XTTK
1 180 110 350
2 200 250 200
3 50 0 850

OueHUTh pe3yabTaThl aHadM3a W ONPEACINTh, Ui KaKUX BBJOB CTOYHBIX BOJI
xapaKTqgsHbi nmpuBeneHHbIC MOKA3aTEIN.

3agada 4,
[Toncuntate BIIKnoMH. 1 KOHCTaHTY cKOpOCTH OKUcHeHus, ecau BITK? =
=100 mr/n a BITK6=T50 mr/n

3agaua 5.
(Onpepgenmutes  XIIK  mig  cTOYHOM BOABL, COAEPIKAIIEH YKCYCHYIO KHCIIOTY,
KoHneHTparuei 200 Mr/i.



3ansaTue Ne2. «HanmopHbie ruipOUKJIOHBD.

2.1. TeopeTH4yecKkre OCHOBBI

HamopHble THIPOIMKIOHBI- COOPYKCHHUSI MEXaHUIECKON OYMCTKU CTOYHBIX BOJI
OT B3BEIICHHBIX YACTHI[ C MOMOIIBIO IEHTPOOCKHBIX cui Pa3nencHue B3BEIICHHBIX
YaCTHUI] TPOUCXOJUT MO TPAHUYHON KPYIMHOCTH &, MKM. 3Hau€HHE & TUAPOIMKIIOHE
3aBUCHT OT €r0 FE€OMETPUYECKUX HapaMeTpoB, uTo otpaxkeno B [1] Ta6n Ne35. Pacuer
HAIOPHOTO THIIPOIMKIIOHA 0a3UpPyeTCcsl Ha OMPEISIICHUN MTPOU3BOIUTEIIEHOCTH OHOTO
ruApoIuKIona mo gopmyne [1], m /u ;

2
r71e (- YCKOpEHUE CUIIBI TSHKECTH, M/C

Ap -TIOTE€pH JaBJICHUs B THAPOLIUKIOHE, MIla

den, dex- auaMeTpsl MUTAIOIIETO U CIMBHOIO MATPYOKOB, MM

3agayda: mogo0paTh U pacCUMTaTh YCTAHOBKY' JJIsl CTOUHBIX BOJ OTHEYIIOPHOTO 3aBOja,
3

€CJIM M3BECTHO, YTO pacxoJl CTOYHBIX BOA cocraBisier 150 m°/gac, rpaHuyHas

KPYIHOCTb pa3JIeJIEHUsl He JOJDKHA MpeBbIIaTh 4(3 MKM.

3ansaTusa Ne3-4, «OTKpbITbIE THAPOUUKIIOHBD».

OcHOBBI TEOpHN

OTKpBITBIE THIPOIUKIOHBI- COOPYKCHHE MEXaHUIECKON OYMUCTKU CTOYHBIX BOJI
OT B3BEIICHHBIX YaclIl] C T[OMOIIbIO TPABUTAIMOHHBIX IIEHTPOOEKHBIX CHIL.
XapaKkTepuCTUKON pa3zefieHHs] B3BEIICHHBIX YACTHIl SBJSICTCS THIPABIHMYCCKas
KpYIHOCTh. Ha OCHOBaHWU 3TO# BEJIMYHMHBI ONPECIIAETCS YACIbHAs TUAPABIHYCCKA
HATPY3Ka Qe M° /(M° * u) 110 popmyre [1]

I'ne Uq -ragpaBnuyeckas KpyImHOCTb YaCTUL] KOTOPbIE HEOOXOAUMO BBIIEIUTD IS
obecnieuenus Tpedyemoro s dexra, Mm/c.

Khe - K03duIueHT MpOonopHHMOHAIIBHOCTH, 3aBUCAIIUN OT THIIA THAPOIIMKIOHAA U
paBHBINA 7Sl THAPOIMKIOHOB; 0e3 BHYTpeHHUX ycrpoiictB- 0,6-0,61; ¢ KoHWYeCcKOn
nuadpparMoil 1 BHyTPEHHUM HIIUHAPOM - 1,98.

IIpOM3BOANTETHHOCTh OIHOTO THAPOMKIOHA Qpe, AT°/4ac, CEayeT ONPEACIIATh [0

bopmyie:

I'ne:
Dy -IvaMeTp ruapoIrKIOHa, M.

3anaua.
[TonoGpaTh 1 paccUuTaTh YCTAHOBKY JJISI OYMCTKU MACJIOCOAEP KAIINX CTOUYHBIX BOJT
pacxomom 500 M /gac u TUAPABINYECKON KPYMHOCTHIO' 3arps3HeHuit - 0,3MM/cex.



3ansaTus NeS5-6. «Y cpeaHuresm.

Teopernveckre OCHOBBI

[TocTyniaeHre NPOM3BOJICTBECHHBIX CTOYHBIX BOJI OYEHb HEPABHOMEPHO KakK IIO
KOJIMYECTBY, TaK U 10 KOHIICHTPALIUH 3arpsi3HeHuil. [|Jis yCcTpaHeHUsT TAKOTO SBJICHHS
NpeAyCMaTpUBACTCS  YCTAHOBKA  YCPEIHUTENCH, KOTOphIE IO  KOHCTPYKIHH
MOJIpa3IeIIAOTC Ha OapOOTakKHbIC, MEXaHHMYECKHEe M MHOTOKaHajIbHBIC, Pacuer
YCpEIHUTENICH 3aBUCUT OT KOHIICHTPAIMH M PEKUMa IOCTYIUICHUS CTOYHBIX BOJI.
MHorokaHaJIbHBIC YCPEIHUTEIIA IPHHUMAIOTCS JUIS 3aJIITOBOTO ¢OpOCa CTOYHBIX BOJ
¥ PaCCUUTHIBAIOTCS MO (hopmyre:

3
I'ne Wy - 00beM, m
3
Jw-pacxoji CTOYHBIX BOJI JI3°/4ac
K, - K03 pUImeHT ycpeaHeHus

r71€ Cax.- KOHUEHTpAIUS 3arpsI3HEHUI B 3aJIIIOBOM cOpoce MI/Ji;
Chig- CpeIHsIs KOHIIEHTpAIs B CTOUYHBIX BOJAX MIY/JI;

Cadm- KOHIICHTpAIUS TOMyCTUMAsl yCIOBHUSM , pabOThI TOCIEAHUX COOPY KEHHIA

MT/JI.

Pacuer 0apOOTaXKHBIX U MEXAHMYECKUX YCPEIHUTENEH 3aBUCUT TOJBKO OT PEXHMA
MOCTYIUICHUSI CTOYHBIX BOJI M IPOU3BOAMUTCA IO (PopMyIam:

-IIPpH 3aJIIIOBOM INOCTYINICHUH CTOYHBIX BOA

Wz = 1.3qWtzKv npu Kav -5 u 6onee

IMPH TUKITMYCCKOM ITOCTYIUICHNHU CTOYHBIX BOA



rae ticr -mepuoa nukia KojaeobaHuu, u
-IIpY IIPOU3BOIBHBIX KOJIEOaHUIX

rac Atst - BpCMCHHOﬁ mar pacdcra HpI/IHI/IMaCMHﬁ He Ooiee OJHOI'0 4aca O
IMpUPaACHUC KOHICHTPAIWKU Ha BBIXOJC YCPCAHUTCILA 3a TGKYHII/H?I mar pacucT

3agava
[TonoOpath U paccuuTaTh YCTAHOBKY'" JUIsI OYMCTKH CTOYHBIX BOJ MPHU 3aJIMOBOM
copoce B Teuenue 0,5 yacoB. Pacxo CTOYHBIX BOJ HOCTOSHEH. qW=801%/4.

KonieHTpalius B3BEIICHHBIX BEIIeCTB I, paBHa 450 Mr/n Cpig=80 mr/m, Cygm=12(
Mr/11 OQ4uiieHHbIe BOAbI COPAChIBAIOTCS B BOJIOEM 2 KaTETOPHHU.

SAHATHUSA Ne7-8 . «HedTesIOBYHIKH, CMOJIO- H MACJT0YJI0BUTEJIN»

[Ipou3BOACTBEHHBIE CTOYHBIE BObI, COJEpPIKAIME BCIUIBIBAIOIINE TpUMecH (HE(TH,
CMOJIBI, Macjia U JIp.), OYMIIAIOT MYTEeM OTCTaWBAHHUS B COOPY>KEHUSIX, HA3bIBAEMBIX
He(TenoByImIKaMU, CMOJIO- M MacioyJoBUTENIMH. HedTenoBylmKn MPOEKTUPYIOTCS
TpeX BUJOB: TOPU3OHTAIIbHBIC, PaJHAIIbHBIE U TOHKOCIOWHBIE. PacueT HedTenoBymiek
MIPOU3BOAUTCS AHAJIOTUYHO PACUYETy OTCTOWHHUKOB C yYE€TOM KWHETHUKH BCIUIBIBAHUS
HeTsaabpIx yacTtui [Ipu OTCYTCTBMM NaHHBIX MO KUHETHKE BCIUIBIBAHUS HEQTSHBIX
YJaCcTHI] JOMYCKAeTCs NMPUHUMATh THAPABINYECKYIO KPYITHOCTh HE(TSHBIX YaCTHI[ B
npenenax or 04mMm (¢ koiuuecTBoM yioBiaeHHONW Hehptu 70%) mo 0,6mMMm.(c
KOJINueCTBOM yJioBJieHHOU HedTu 60%). IIpu pacuere TOHKOCIOWHBIX HEPTEIOBYIICK
cenyer npuauMats: Uo=0.15 mm/cek. h = 50 mm, a- 45°

3anaua,
[TogoOpath U paccunuTaTh YCTAaHOBKY- JJI1 OUUCTKU HedTecoadKalUX CTOUYHBIX
BoJ B koamdectBe 3011 M cym, ¢ coadkaHrueM B3BEIICHHBIX BerecTB 280 Mr/i u
condxanvem Hedtu 220 mr/nm YcraHoBKa JIODKHA OOECHEYUTh OYMCTKY BOJBI, 10
TpeOOBaHMM MOJIauX BOJIbI HA OMOXUMHYECKYIO OUUCTKY.



SAHATHUSA Ne9-11 . HeiiTpanuzanusi IPOU3BOJACTBEHHBIX CTOYHBIX BOJ IyTeM
CMeLIeHHMs KMCJIBIX U LIEJOYHBIX CTOKOB.

Teopernueckre OCHOBBI

[Ipon3BOACTBEHHBIE CTOYHBIC BOJbBI OT TEXHOJIOTHYECKHX IPOIIECCOB MHOTIHMX
OTpaciieil MPOMBIIIUIEHHOCTH COJICPKUT IIEJIOYM U KHUCJOTHI, @ TaK XK€ COJIM TSAXKEIBIX
MeTaimioB. Jljisi mpenynpexiaeHus KOppO3UM MaTEpUaIOB OUYUCTHBIX COOPYKEHUM,
HapyUIEHUsI MPOIECCOB, a TaK € .JJIS OCAXJACHUS M3 CTOYHBIX BOJ COJIEH TSKEIbIX
METaJJIOB KHUCIIbIE U IIEJIOYHBIE CTOKH MOBEPratoT HEUTPATU3AINH 110 CXEME:

Puc. Cxema HelTpanu3auu KUCIbIX U MIEIOUYHBIX CTOKOB ITyTEM UX
CMEIIICHHUS.

KCB - kucable cTOUYHBIE BOIEI

IIICB - meno4yHble CTOYHBIE BObI

1- mpueMHBII pe3epByap

2- TIECKOJIOBKa

3- cMecHuTenb

4- HeWTpanuzaTop

5- OTCTOMHUK

6- pesepByap OUMIICHHON BOIBI

/- IIJIaMOHAKOITUTEIb.

[Ipu cMmereHrnn KUCIIBIX U MIEJIOYHBIX CTOKOB MPOTEKAET PEeaKiusl, MPUBOIAILIAS

K MOTepe XapaKTePHbIX CBOMCTB 000UX coequHeHuil. B

pe3ynbTaTe KOHLEHTpalus KakJIoro M3 dTux noHoB H' u OH craHOBHTCS
o o 9 o -7

paBHON TOM, KOTOpasi CBOMCTBEHHa camoM Bojae (okosno 107'), T.e. akTUBHas

peakiuusi BOJHOM cpenpl npudmmkaerca k PH=7.

Heiumpanuszayusa cmoynvlx 600 ¢ HOMOWDBIO Quismpayuu  uepes

Heumpanusyroujue 3a2py3Ku.

B xauecTBe HEUTpaNM3yrOLIEN 3arpy3Kd MCIOJIB3YIOTCS H3BECTb, H3BECTHSK
CaC03, nonmomut CaCO MgCQO,, marae3utr MgCOs, menr CaCO.,, !



HefiTpanu3anus COJITHO M a30THOKHUCIIBIX, @ TaKXKE CEPHOKHUCIBIX CTOYHBIX BOJ IPH
KOHIICHTPAIIUM CEPHOM KHUCJIOTHI He Oosiee 1,5 T/1 MPOMCXOAWT HA HEMPEPHIBHO
aeucTByOmMUX QuibTpax, KpymHocTh Qpakuuii maTepuana 3arpy3kd 3-8 cm.;
pacueTHasi CKOPOCTh (PUIBTPOBAHMS 3aBUCHT OT BHJIA 3arPY304YHOTO MaTepualia, HO HE
Oosiee SM/4.; TPOAODKUTEIILHOCTh KOHTAaKTa He MeHee 1 OMuH.

KoHCTpYKTHBHO  (DUIBTPHI  BBIMOJHSIOTCS C BEPTUKAIBHBIM  JIBHYKCHUEM
HEUTpaTM3yeMbIX KHUCIIBIX CTOYHBIX BOJA. BBICOTa ClIOS 3arpy304HOro MaTepuania, CM.,
ompenensiercs no Gopmyre:

rae F1 u n- sMnupuveckue KOHCTAHThI;
d- muaMeTp 3arpy304HOr0 MaTepUalIaMH.;
b- KOHIICHTpAIWS KMCIIOTBI. T-3KB./J;
V- ckopocTh (PUIIBTPOBAHUS, M/Y.;

3agaya.
PaccunTaTh yCTaHOBKY € HEWUTpaIu3YIOMIMM (QUIBTPOM [JIsi CTOYHBIX BOJ B
kommaectse 3000 M3/cym. C KOHIIEHTpaIen cepHoit KUcioThl 1,2 r/n

3agaua

Paccuntarh ycTaHOBKY HEHTpalW3allid, €CIM W3BECTHO, YTO B IPOU3BOJICTBE
o6pasyercst 200 a/cym. KHCIBIX -CTOYHBIX BOA ¢ KoHueHTparmeil HpS04 5,0 kr/ a° u
100 a*/cym, 1wen0UHBIX ¢ TOUHBIX BOJ ¢ KoHLeHTpamuei Ca(OH), - 10kr’ 1

SAHATHUSA Nel2-13 .HeitTpajausauusi CTOYHBIX BO/I C IPUMEHEHHEM PeareHTOB

TeopeTnueckre OCHOBBI

B mpakTuke Kuclble CTOYHBIC BOJIa OOPa3yOTCS IMOCTOSHHO., a IIEJIOYHBIC -
MEPUOIUYECKH, TTOITOMY TOCIEIHUX HE XBATACT ISl MOJHOW HEUTpaIu3aluu KUCIBIX
CTOYHBIX BOJI. HeHlTpanuzanuio KHUCIBIX CTOKOB, COJIEPKAIIMX CTOKH TSKEIIBIX
METaJVIOB, MPOU3BOJAT HW3BECTHIO WM OTXodamMu Imenoueit [1] m.6.252. Peakuus
HEeWTpanu3alu, B 3aBUCUMOCTH OT TMPUMEHSIEMOI0 peareHTra, IpOTeKaeT IIo
YPaBHEHUSIM:



B xucaeix MMPOU3BOACTBCHHBIX CTOYHBLIX BOAAX IPAKTHYCCKH BCCraa NpUCYTCTBYIOT
HOHBI MCTAJIJIOB, KOTOPBIC 1101 I[CﬁCTBPIGM pearcara BbACIAIOT B OCAJOK T'MAPOOKCH
MCTaJllIa

KomuuectBo pearenta G, Kr. [uist HeMTpanu3auuu onpeaensercs rno popmysie:

riae K-koadduimmeHT 3amaca pacxoja peareHra 1o CpaBHEHHIO C
teoperndeckum; k=1, I'.

. 3
Qw - KOTUYECTBO CTOYHBIX BOJI, TTOJICKAIINX HEHTpATH3aIIHT, M .
A - cogepxxanue aktuBHOM CaO B ncnonb3yemoin uasectu; %o.

A1- xommdecTBo akTuBHOM CaO, He0OXOAUMOM JIUIST OCAKICHUS
METaJIJIOB, KT/,
Aj - konuuecTBo akTuBHOU CaO, HEOOXOIMMOM JJIsl HEUTpaTu3aluu
CBOOO/IHOU CEpHOM KUCIOTHI, KI/ M.
KoIM4ecTBO Cyxoro BemiecTBa ocagka M, Kr/m°, oOpasylomerocs mpu
HeuTpanu3auu | M® CcTOUHOM BOJIBL, COJZIEpIKaIllEd CEPHYIO KMCIOTY U COJIA TSKEJIBIX
METaJUIOB, ONpeeseTcs o GopMmyiie:

rie As - KOIHY9eCTBO 00Pa3yOIIMXCS THAPOKCUIOB METAILIOB, KI/IIT;

E; - xonuuecTBO cynb(dara Kanblus, 00pa3yroierocs Mpu 0CaXACHUN METAIIOB,
Kr/ m*;

E, - xonmnuecTBO cynb(ara Kaiblys, 00pa3yomerocs: Ipu HeUTpaIu3auu
CBOGOJHOM KHUCIIOTHI, KT/ M°.

3agada

[TogoOpath ¥ paccuuTaTh YCTAaHOBKY HEWUTpalM3allMd CTOYHBIX BOJ TIPH
MCXOIHBIX JAHHBIX: PAacXOl CTOYHBIX BOX 250 M°/CYT., KOHLEHTpAIMS CEpHOI
KHCIOTBI- 9 kr/ M°, KoHumeHTpauus cymbpara okemesa - 7  kr/ .



SJAHSTUSANe14-15. Oxuciienue.

TeopeTnueckre OCHOBBI

OKucauTEIbHBIE METOJIbl OYMCTKH MPUMEHSIOT 71 00€3BpEeKHUBaHUS
MIPOU3BOJICTBEHHBIX CTOYHBIX BOJl, COJIEPXKAIMX TOKCUYHBIE MPUMECH
(ImMaHuabl, KOMIUJIEKCHBIC ITMaHUALI MEAW M IIMHKA) WM COCAUHCHUS
KOTOpBIE, HElleJIeCcO00pa3HO M3BJICKATh U3 CTOYHBIX BOJI @ TaK)KE OYMINATH
JIPYTUMHU METOJAMHU.

CyIIHOCTh OKHUCJCHHMS CBOAMTCA K TPOBEACHUIO PEAKIMU OTHATHS
AJIEKTPOHOB OT AaTOMOB WM HOHOB. [l mogaepxaHusi peakiuu
OKHCJIEHUSI UCTIOJIB3YIOT XJIOP, TUIOXJIOPUT KaJbLUs U HATPHUS, XJIOPHYIO
U3BECTh, 030H, TEXHUYECKUIN KUCIOPOI U KUCIOPO BO3AyXa
OO06e3Bpe)kMBaHUE CTOYHBIX BOJ AaKTHUBHBIM XJOPOM OJWMH M3 CaMbIX
pacrpoOCTpaHEHHBIX CMOCOOOB WX OUYUCTKUA OT SJOBUTHIX IIMAHUIOB, a
TaKkKe€ OT TaKMX OPraHUYECKUX M HEOPTaHUYECKUX COCIAMHEHUMU, Kak
CEpPOBOIOPOJI, TUAPOCYIbDUT; CyIbPUI U METUIT MEPKaITaH.

OxwuclieHne SOO0BUTHIX IUaHUA-HOHOB CN~ | OCYIISCTBISETCA IIyTEM
nepeBoga WX B HeTokcwmunble ImaHuabl CNO™, Kkoropbele 3ateM
TUAPOJU3YIOTCS ¢ 00pa30BaHKEM HOHOB aMMOHHUSI M KapOOHATOB.

3agaua

PaccuntaTh yCTaHOBKY OOE€3BpPEKUBAHUS IIMAHUIOCOJACPKIIUX CTOYHBIX
BOJl B KOJIMYECTBE 250M3/cyT. C KOHLIEHTpAalMEW MPOCThIX HHUaHUI0B 60
MT/JI

3agaua

PaccyuTaTh YCTAHOBKY Ul CTOYHBIX BOX B KommdecTBe 3000 a° /cyT. ¢
OpraHUYeCKMMU BEIECTBAMU [IJII OKHUCJICHUS KOTOPBIX TpedyeTcs 1a03a
ozona 12r/ 1.

ZAHATHUSA Ne 16-17 .DjoTauus.

TeopeTnueckre OCHOBBI

dmotanss - 3TO  TPOIECC; MOJCKYJISIPHOTO TPWIWIMAHUAS — YaCTHI]
broTupyemMoro matepuanga K TOBEPXHOCTH pasnena JIByxX ¢a3(Bo3myxa u
BOJbI), OOYyCIOBICHHBIM H30BITKOM CBOOOJHOW JHEPTrUU TMOBEPXHOCTHBIX
MOTPAHUYHBIX CJIOEB, & TAK)KE MMOBEPXHOCTHBIMHU SIBJICHUSIMU CMAaYMBAHUS.
[Ipormecc OYMCTKM CTOYHBIX BOJI, COJIEPKAIIUX TMOBEPXHOCTHO- AKTHBHBIC
BemecTBa : HePTh , HePTEMPOAYKTHI , Macia , BOJOKHUCTBIE MaTepUabl
MeTosoM (hrroTaruuM 3akirodaeTcs B O0Opa3oBaHWM KOMILIEKCOB ‘‘dacTHIla-
My3bIpeK’’ , BCIUIBIBAHUU JTHX KOMILJIEKCOB U YAQJICHUU OOpa3yroIIerocs
MIEHHOT'0 CJI0Sl ¢ TOBEpXHOCTH oOpabarbiBaemoit Bojbl Ilporecc dioraruu
OCYIIECTBISETCA BO (IOTAIMOHHBIX MAaIllMHAX, KOTOPBIE II0 CIOCO0Y
MTOJTYYCHHS TTy3bIPHKOB BO3AyXa KOHCTPYKTHBHO IOPA3CIISIFOTCS Ha;
-BBIJICJICHUE BO3/yXa U3 PacTBOPA;

-ME€XaHUYECKHUE;

-1ojja4ya BO3/yXa uyepe3 MOPUCThIe MaTepUabL;



-3JIEKTPUIECKUEC;
-OHOJIOTHYECKUE;

-XUMHUYECKHE.

Pacuer QuoTanmoHHBIX MaIlMH CBOASTCS K OIPEACIICHUIO TpedyeMoro
oO0beMa (IOTAIMOHHOW KaMephl M BBIYMCIICHHIO HEOOXOAMMOTO YHCIIa HX.
PacueTHbIil 00heM (IOTAIMOHHBIX KaMep ONpenessieTcs mo GopMyiie:

rae ty, -nponomkuTenbHocTh Guotanuu(20-30Mun);

Qw -CyTOUHBII pacxoJl CTOYHBIX BOJT;
Ka -xoapdurment azpanuu = 0.3.

3agaua
PaccunTaTh yCcTaHOBKY ISl OYMCTKH He(dTecoleprKallux CTOYHBIX BOJ. B
kommaectse 3000 1° /CYT. C COIEp’KAHUEM ;
-B3BelIeHHBIC BemecTBa 180 M*/a
-HedTenpoAyKThl 90Mr/n Y cTaHOBKA JOJIKHA 00ECIIEYUTh OYUCTKY BOJIBI 10
BBIITYCKA B BOJIOEM BTOPOM KATETOPHH.
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3AHSTUS : 18-20 UoHHBIN 00MeH.

Teopernueckne ocHOBbl MoOHHBIH OOMEH-Iipoliecc OOMEHa MEXIy HOHaMH,
HaxoJAIIMMHUCA B PacTBOpPE, MOHAMH, MPUCYTCTBYIOIIMMH Ha MOBEPXHOCTU TBEPIOU
¢dazpi-nonuta MoHHBIH OOMEH MO3BOJSIET M3 MPOM3BOACTBEHHBIX CTOYHBIX BOJ
U3BJICKATh LIEHHBIE MPUMECU(XPOM, LHMHK, CBUHEL, MENb, PTYTh U Jp. METAJLIBI),
[OBEPXHOCTHO AaKTHUBHBIC BEIIECTBA M HCIIOJIB30BAaThb OYUUICHHYKO BOJY B
TEXHOJOTMYECKHX IPOoLieccax WIK B CUCTEMaX 000OpOTHOTO BojocHa0xeHus. [1o 3Haky
3apsga OOMEHHMBAIOLIMXCS MOHOB HMOHUTHI JENATCS Ha KAaTUOHBI W aHUOHBI,
IOPOSBIIIIONIME COOTBETCTBEHHO KHCIIOTHBIE M OCHOBHBIE CBOMCTBa BakHenmmm
CBOMCTBOM MOHHUTOB SIBJISIETCSI OOMEHHAas €MKOCTb, NpPEACTaBJSIoONmas co0oil
KOJIMYECTBO TPaMM- 3KBHBAJICHTOB HMOHOB, HAXOISIIMXCA B BOJE, KOTOpas MOXKET
Or10THTH | M° HOHHMTA /10 MOTHOTO HACKIIICHH.

Karnonuter Haxomsatrcs B H-dpopme wmm Na-popme, aHHOHUTBI MOTryT OBITh
c1a00OCHOBHBIMH B TOM CJy4ae, KOrjaa, OOMEHHMBAIOT aHHUOHBI CHJIbHBIX KHUCJIOT U
CUJIbHOOCHOBHBIMH B TOM ClTydae Korja OOMEHUBAIOT AHUOHBI CJIA0BIX KUCIIOT .
[Ipouieccbl MOHOOOMEHHON OYMCTKM CTOYHBIX BOJI OCYILECTBIIAIOTCS B ammnaparax
nepuoandecKoro(puiabTpa)uiu HEMPEPbIBHOTO ACHCTBUS ,

[Ipy 1DOJHOM HACBHILIEHWH HOHUTOB NPOBOJAT HUX pereHepanuio. PereHepanmro
KaTHOHOB MPOBOJAT MPOMBIBKOM KucioTtod(npu [l-katnoHuTe) wuiam pacTBOpOM
xjiopucrtoro Hatpusi(npu Na-kaTrnoHuTe) pereHepanusi aHHOHOB JOCTUTACTCS

¢bunpTpoBaHKeM aHMOHUTA BOTHBIM pactBopoM NaOH, Na,CO; min NH,OH,

Pacdyer noHOOOMEHHBIX (DUIBTPOB CBOJIUTCA K ONPEACIICHHI0O O00beMa M BBICOTHI
3arpy3kd  Iiomaan  ¢GuiabTpa, a TakkKe OMNPEISTCHUIO  IPOJIOKUTEIBHOCTH
(UIBTPOIMKIIA B COOTBETCTBHH C pekoMeHaanusamu [1] .. 6.297-6.308.

3agava

[TonoOpath U paccuuTaTh YCTAHOBKY 0J1s1 00€3BPEKUBAHUSI CTOYHBIX BOJ TaJbBaHUKH,
€CJIM M3BECTHO, YTO PAacXoj]i CTOYHBIX Boja coctaBisier 1000 m3/cyT., cymmapHoe
coJepXKaHie KaTHOHOB » [K]= 15 r-ake/m, Y [4] = 15 r-oks/n

3AHATHUA Ne21-23. CopOuns.

TeopeTnyeckre OCHOBBI

CopOumsi-3To Mporiecc MOTJIOMICHHUS] TBEPABIM TEJIOM MIIM JKHIKOCTHIO BEIIECTBA W3
OKpYyXaromel cpeasl , [lormomaroniee Temo Ha3pIBaCTCSI COPOSHTOM, a TOTJIONaeMOe
UM BeriecTBO-copoatoM , CopOrust BechbMa d(hPeKTUBHA JJIsT U3BJICUCHUS U3 CTOYHBIX
BOJl IIEHHBIX PAaCTBOPHUMBIX BEIICCTB C WX TOCICAYIONICH yTHIM3AIUeH W I
HCIIOJb30BaHUs OYHUIIIEHHBIX CTOKOB B CUCTEME 000POTHOTO BOJAOCHAOKEHUS.

[Ipormecc copOIMM MOXKET OCYIIECTBIIATHCS B CTAaTUYECKHUX YCIIOBHSIM, MPU KOTOPBIX
COpOEHT U copOaT HAXOASATCS OTHOCUTENIBHO JPYT JAPYyra B HEMOJIBMKHOM COCTOSIHUU |,
U B JUHAMUYECKHUX YCIOBHUAX, NPH KOTOPBIX COpOAT MEpeMemiaeTcs OTHOCHTEIbHO
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copOenTa (puIbTphI, anmapaTsl C MCEBIOOKUKEHHBIM cloeM). B kadecTtBe copOeHTa
HanOoJIee MUPOKO HAIe)I MPUMEHEHHE aKTHBUPOBAHHBIN YTOJIb KPYITHOCTHIO 3€PEH OT
1.5 mo S5mMm. OCHOBHBIM TIOKa3zaTeJIeM COpPOEHTa SBISIETCS €ro MNOTrJOoIIAoas
CIIOCOGHOCTD Ha SAMHHIYY 06heMa WIH Macchl copOenta (kr/ m°, Kr/kr).

B Hacrosiiee Bpemsi 11 OYMCTKA B OCHOBHOM TMIPUMEHSIOTCS IMJIMHIPHYCCKHUE
OHOSIPYCHBIE ~ ancopOephl, B KOTOPBIX CKOPOCTh (UIBTPAIMA  3aBUCHUT  OT
KOHIIEHTpAIIMM PACTBOPEHHBIX B CTOYHBIX BOJaX COJIEM M HE TMpeBbImaeT 12m/4
[1]1.6.288. CopOivoHHasi yCTaHOBKa IPEACTaBIISICT COOON HECKOJbKO MNapalieIbHO
paboTaIIUX CEeKIUU COCTOSIUX U3 3-5 MocHeoBaTelIbHO  PaCIOIOKEHHBIX
¢bunpTpoB. 1o nocTHKEeHUU PEeIeTbHOIO HACHIIICHUS TOJIOBHOW (DUIIBTP OTKIIIOYAETCS
Ha pereHepanuto, a oopadaTsiBacMasi BOJA MOJAAETCS Ha CIECTYIONIUI

buneTp. [lnomane 3arpy3ku aicOpOLMOHHON YCTAHOBKU Fags ,m2 ompenesisieTcs 1o
dhopmyie:

e g, -CpeHeYacoBOW PACX0]] CTOUYHBIX BOJ .«YU.

V-ckopocTh MOTOKA, M/4.

Yucno mocienaoBareabHO paborarommx  aacopoepoB  Nads -paccumThiBaeTcs B

COOTBETCTBHHM C pekomeHaanusmu [ 1]m. 6.286.

3amaum.
[TonoOpaTh 1 paccunTaTh YCTAHOBKY JUIsl OYMCTKH (PEHON COAep KaIIUX
CTOYHBIX BOJ pacxoaoM 520M3/4 u koHueHTpauuei ¢penona 46mr/n OuucTky
MIPOU3BECTH A0 BBIITYCKa B BOJOEM BTOPOI KaTE€rOpHHU.
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JAOIMOJHUTC/IbHBIC 3a1a4Y4 K 3AaHATUAM

IMogo0paTh TEXHOJOTHYECKYI0 CXeMY M PACCYHUTATH YCTAHOBKY 10 OYHCTKE
CTOYHBIX BOJ.
CocTaBuTh IUIAHBI ANNAPATYPHOT0 0opMIICHUS.

1. KoHueHTpanus a3ora aMMOHUNHBIX COJIed B OBITOBBIX CTOYHBIX BOJax 35
Mmr/n. Yemy paBHa HOpMa BOJOOTBEICHUS?

2.PaccunTtarh ycTaHOBKY AHS He(TECOAEepKAIIMX CTOYHBIX BOJI c
ruApaBiandeckod kpymHocTeto 0,15 wmr/a. Pacxonm crounsix Boa 850 V/u.
3.Paccuurtare ycranoBky: Q=4QQ0 m3/cyt., C HedTn=180Mr/1. Ouuctuth 10
CIIyCKa B TOPKOJUIEKTOP.

4 Paccuutath yCTaHOBKY isi cTOKOB: Q-700 m3/cyT., Cw T =2 /11

5.PaccuuTtarh yCTaHOBKY OO€3BpEKMBAHUS IIMAHHOCOJEPKAIIUX CTOYHBIX BOJI
xJopHOM wu3BecThio. KonnenTpauuss mnpocteix nuanugoB It/m3. Pacxon
cTtouHbIx Boj S00 M3/cyT.

6.Paccuntarh ycTaHOBKY 1Jsi CTOYHBIX Boj B kosmmyectBe 3000 V/eyr. ¢
OpraHUYECKUMHU BEIIECTBaMHU, I OKUCJICHUSI KOTOPBIX TpeOyeTcs 103a 030Ha
IOr/ V.

7.0npenenuTh KOHILEHTPAIMI0O OMOTEHHBIX 3JIEMEHTOB B OBITOBBIX CTOITHBIX
BOJIaX MPU HOpMeE BOA00TBeIeHUs 28071/4en.cyT.

8.IlogoOpaTh U paccuuTaTh YCTAHOBKY JUIsi CTOYHBOC BOJ| IIAaMOTHOTO 3aBOJa
Q=80m3/u., npu 3 =25 MKM.

9.Paccuntarhs ycTaHOBKY mis KHCHbIX CTOKOB Qx = 80Mm3 /cyT, C pocos —
7xr/m3, anst menodsbix Qui =100 m3/cyt. Copp=6 K1T/M3

10.PaccuntaTh yCTAHOBKY C TOHKOCJIOMHBIMUA OTCTOMHUKAMU JHS CTOYHBIX BO/I
¢ pacxogom 100 m3/4.

11.PaccuuTaTh yCTaHOBKY C HEUTpanu3yrOUMMHU (QUIBTPAMH JTHS CTOYHBIX BOJI
Q=50wm3 /4. C yo=5kr/ M3.

12.PaccuntaTh yCTAHOBKY JJIsl OYHMCTKH CTOKOB NPU IUKIMYECKOM PEXKUME
noctymieHuss crokoB. Q=700m3/4., Cmax. =100 wmr/n., tcir =54.,C=30mr/1.,
C=50mr/m.

13.Konnentparusi CITAB B OBITOBBIX CTOYHBIX Bojax &8mr/in. Yemy paBHa
HOpMa BOJAOOTBEACHUS?

14.Paccuutath ycTaHoBKY 1151 CTOKOB: Q=1300 M3/cyT.C ;504 = 31/11.
15.0npenenuts koHieHTparuio [IAB B OBITOBBIX CTOYHBIX BOJAX MPU HOPME
BogooTBeneHuss 300n/gen.cyr.

16.PaccunTtaTh yCTAaHOBKM C TOHKOCJIOMHBIMU OTCTOMHUKAMH JUISI CTOYHBIX BOJL
¢ pacxogom 70 m3/4ac.

17.PaccunTaTh yCTaHOBKY C HEUTpAIU3YIOUIUMH (PUIBTPAMU ISl CTOUHBIX BOJT
Q=40 m3/4.,C ynos =3Kr/M3;

18.PaccuntaTy yCTaHOBKY [JII OYMCTKM CTOYHBIX BOJ B KosmmuectBe 2300
M3/CyT. ¢ OpraHMYECKMMH BEIIECTBAMHU, ISl OKHCJICHHUS KOTOPBIX TpeOyeTcs
no3a o30Ha. 17r/n
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19.PaccuntaTth yCTaHOBKY OO€3BPEKMBAHUSA IIMAHCOAEPIKAIIUX
CTOYHBIX BOJ XJIODHOW W3BeCThI0. KOHIEHTpanus MPOCTHIX
rmanuoB 40r/m3. Pacxox crounsix Box 400 M3/cyT.
20.Paccuntath ycraHoBky: kuciblie cToku Q=50 m3/cyT., Chosos
=8kr./ M3, menounsle cToku Q=70 M3/cyT.,C caom)2=6KI/M3.
21.0npenemuty BIIK Bombl, ecinm wm3BectHbl: BITK3=120mr/m.?
BIIK,;=200Mmr/11.

22.PaccunTtarh yCTaHOBKY MPU 3QJIMOBOM MOCTYIJIEHUH CTOYHBIX
BoJ tr = 1 4, , pacxon 240 m3. I'mapaBinueckass KpymHOCTh 25
mMm/c. Ko $=7.

23.Paccuutare ycranoBky: Q=2000 m3/cyr. Cuedptu=120 wmr/m.
O4YHUCTUTH 10 CIyCKa B TOPOJICKOM KOJIIIEKTOP.

24 .PaccunTtaTh yCTaHOBKY JUISl TPEINPHUSATHS CTPOUTEIBHBIX
MarepuanoB. 0=160M3/4; § =60 MKMm.

25.PaccunTaTrh yCTaHOBKY JJI MaclIOCOAEPKAIIUX CTOYHBIX BOJ C
ruapaBanyeckor kpynHocteio 0,4 mwm/c. Pacxox cTouHbIX BOJX
1200 m3/4.
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SAHATHUE Ne 24 Koaryasinus.
TeopeTnueckre OCHOBBI
Koarymauus-3to ciumnanie 4acTull KOJUIOUIHOM CUCTEMBI IIPU UX CTOJIKHOBEHHSIX
B IIPOIECCE TEIUIOBOIO JIBMXKEHHMSI HOW TIepeMemmBaHus . B pe3ynbrare
KOaryJisiiuu o0pazyercsi 0oJjiee KpyIHBIE YAaCTHUIBI , COCTOSIIME M3 CKOIUICHUSA
6onee menkux [Ipomeccy koarymsuuu crocoOCTBYIOT CIEIUANIBHO BBOJIUMBIC
peareHThI-KOaryJsHThl WK (QIIOKYJISHTHL. B KauecTBe KoaryyistHTOB MCHOJB3YIOT
COJIM AIIOMUHHUS WA KEJe3a. , NPH BBEICHUH B BOAY KOTOPBIX MHPOTEKAET
peakiusi TUAPOIN3a , COMPOBOXKIAIONIAsACA 00pa30BaHUEM MallOPACTBOPUMBIX B
BOJIC THAPOKCUJIOB KeJie3a U afoMUHus . [ Mapokcuasl copOupyroT Ha pa3BUTON
XJIONIbEBUTHOM MOBEPXHOCTH B3BEUICHHBIE, MEIKOJIUCIIEPCHBIE U KOJJIOMIHBIE
BEILIECTBA, M OCEIAOT HA JHO OTCTOMHHKA B BUJAE OCA/IKa
Jlist  wHTEeHCUUKAIIMK  TPOLIECCOB  KOATYJSIMM W OCAKICHUS  XJIOMbEB
MPUMEHSIOTCS] BHICOKOMOJIEKYJIsipHbIe BemecTBa — (iokysaHTel ([TAA, KML, K-
100 urt. ).
KoarynsunoHHas ycTaHOBKA BKJIIOYAET B CEOsI IPOLECCHI MPUTOTOBIEHUS BOJIHBIX
PacTBOPOB KOAryJIIHTOB U' (DJIOKYJIIHTOB , MX JIO3UPOBaHUE B 00pabaThIBAEMOIO
CTOYHYI0 BOAY , CMEIIEHHE CO BCEM OOBEMOM BOJbI , XJOMbEOOpa30BaHUA,
BBIJICJICHHE XJIONBEB U3 BOJHI . [[puroToBienue , 103MpoBaHrEe U BBOJ PEAareHTOB
B CTOSIIYI0 BOAY HAJUICKHUT IPELYCMaTpUBATh COIJIACHO [2]mId CTOYHBIX BOJ
HEKOTOPBIX OTPaciel NPOMBIIUIEHHOCTH M TOPOJICKMX CTOYHBIX BOJ JO3bI
peareHToB  JIONycKaeTca NpuHUMaTh 1o Tabmuue S55[1].  Ornenenue

CKOaryJnpoOBaHHbIX HpHMCCGﬁ OT BOABI OCYHICCTBIIACTCA B COOTBCTCTBHH C
n.6.288. [1]

3ajaya.

[TonoOpath 1 paccuuTaTh OCTAHOBKY JIJIsl KOATYJISIITUOHHON OUUCTKU CTOYHBIX BOJT
oymaxHoil (abpuxu pacxogom 1200 a° /4. CrodHsle BOIBI 0OPaGATHIBAIOTCS
cylib(paToM aqOMUHUA U MojuakpwiamMuaoMm . KoHieHTpalus 3arpsi3HEHU : B
crounoi Bojie 200Mr/n, B ounieHHo# Boae 10mr/i

3AHSTUS 25-30. BuoJiormueckas ouncTKa

TeopeTnyeckre OCHOBBI

I{emecooOpa3HOCTh OMOJIOTHYECKONH OYMCTKH TPOWU3BOIACTBEHHBIX CTOYHBIX BOJI
ONMpENC/IsACTCS HaJIMYMEeM B HHMX 3arpsa3HSIONIMX BEIIECTB, CIIOCOOHBIX K
OMOXMMHUYECKON NeCTpyKIHUH . buojormveckas OYHMCTKa IPOW3BOJICTBEHHBIX
CTOYHBIX BOJ HMPHUHIUIIHAILHO HE OTJIMYACTCS OT OYHMCTKH OBITOBBIX, HO HMEET
P OCOOEHHOCTEH, OOYCIOBJICHHBIX COCTABOM: W PEXKHUMOM OTBEICHUS
MIPOM3BOACTBEHHBIX CTOKOB.
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Ha OYMCTHBIX COOpYKEHHMSAX NPOMBIIIIEHHBIX NPEANPUITHNA  BO3MOKHO
MPUMEHEHUE CXEM C OHMOJOTMYECKONM OYMCTKOW MPOM3BOACTBEHHBIX CTOKOB
OTIEJBHBIX LEXOB, OOIIEr0 CTOKAa 3aBOJOB , CMECH CTOYHBIX BOJ KOMILIEKCA
MPEAIPUATHH .

Ha npoueccbl OMOXMMHUYECKOTO OKHUCIEHUS NPOWU3BOJCTBEHHBIX CTOYHBIX BOJ B
3HAQYUTEIBHOM CTEIIEHU BKJIIOYAET CTPYKTYpYy HMX NpuUMeced. buonornueckas
OUMCTKA IPOU3BOJCTBEHHBIX CTOKOB BO3MOXXHAa B  €CTECTBEHHBIX U
UCKyCCTBEHHBbIX ycioBusxX. lllupoko pacmpoctpaHeHa Ouosiornyeckass OYUCTKA

IMPOU3BOACTBCHHBIX CTOKOB HG(bTGHGpGp&@’:ITLIB&IOHII/IX 3aBOJOB , 3aBOJOB
HCKYCCTBCHHOI'O BOJIOKHA , HpCI{HpI/IHTI/Iﬁ a30THOM IMIPOMBINIJIICHHOCTH WU T. . B
COOPYKCHHUAX  HCKYCCTBCHHOI'O THIIA - AOPOTCHKAX, pPaCUYCT KOTOPHBIX

POU3BOJUTCS B COOTBETCTBUU C TIOJIO)KEHHEM, HU3JIOKEHHBIMU B I1.11.6.143-
6.157[1]. XapakTepucCTUKN OHOJOTUYECKOTO OKHCIICHHUS, TaKUE KaK: 30JbHOCTh
uia, MaKCUMajbHasi CKOPOCTh OKHUCJIEHMS, KOHCTAHThl XapaKTEepU3YIOLIUe
CBOMCTBAa OpPraHUYECKUX 3arpsi3HSIOIIMX BEUIECTB, a TAKXKE XapaKTepU3yIollee
BIIMSIHUE KHUCJIOpOJa, W KOA(DPUIMEHT MHTHOUpOBaHUS MPOAYKTaMH pacraja
aKTUBHOTO WJIa, MpuHUMaeTcsa mno tabnuue 40[1] B 3aBUCUMOCTH OT OTpaciu
MIPOMBIILICHHOCTH.

3agaya.

[TogoGpath W pacuuTaTh OMOJOTUYECKYIO OUYMCTKY CTOYHBIX BOJ APOAOKEBOTO
3aBO/a, pacxXoj CTOUHBIX BOJ KOTOporo cocrapisieT S00M3/cyT., conepranue

3arpsisHeHuit: B.B.-120mr/n, bIIK,,,, -210mr/1.



SAHATHUSA Ne31-36.00padoTka ocaaka.

TeopeTnyeckre OCHOBBI

OOpaboTKka ocajka CBOAMUTCS K MPOBEICHUIO ONEPAIMH KOTOPHIE IMO3BOJISIOT:
CHUXaTh 00BEM OCaJIKa 3a CUET OT/AEJICHUHU BJIard; MUHEPAIU3UPOBATH OCAJIOK,
T.€. MEPEeBECTH OPTraHUYECKYI0 YacTh OCaJKa, XOPOIIO MOJBEPTaronIyrocs K
THUEHUIO B MUHEPAJIbHYIO YacTh; 00€33apa3uTh 0CaJ0K, T. €. 0CBOOOAUTH €ro OT
SIUII TEIBMUHTOB M IPYTOM MaTOTeHHONW MUKPO(IOPHI

Otnenenue Biard MPOU3BOJAMUTCS MEPBOHAYAIBHO JJISI AKTUBHOTO WA B
WJIOYIUIOTHUTENAX, a JJII COPOKEHHOTO WM MHUHEPAIM30BAHHOIO OCaJKa Ha
WJIOBBIX IUIONIAJKAX WM Ha COOPYXKEHUSIX MEXAHUYECKOrOo 00€3BOKMBAHUS
TaKuX Kak: HeHTpUuyTH, GUIBTP MPECChl, BaKyyM-(UIBTPHI ,CYITUILHBIC ICUH.
Musnepanu3zanusi ocajgka OCYIIECTBISETCS MHUKPOOPTraHU3MaMHu a’pOOHOTO
TUna(B a’pOOHBIX CTAOUIIM3aTOpPax)UIM aHa’pOOHOro Tuma (B METaHTEHKAaX,
OCBETJIMTEIAX-TIEPETHUBATEIIAX ).

OO6e33apakMBaHWe W JIETEIbMETH3ALMIO OCagKa CHIPHIX W ME30(UIBHO
COpOXKEHHBIX U a3POOHO CTAOMIU3UPOBAHHBIX OCAJKOB CIIEIYET OCYIIECTBIISATH
nyTeM ux mnporpeBaHus 10 60° C c BelaepKUBaHMEM He MeHee 20MUH TIpU
pacyeTHOM TeMIlepaType.

st obGe33apaxuBaHusg OOE3BOKEHHBIX OCAJIKOB JOMYCKAETCS U3MEHSTh
OMOTEpPMHUYECKYIO 00paboTKy (KOMITOCTUPOBAHHUS ). Heo6xoaumocThb
TEPMUYECKON CYIIKA JIOJDKHA  ONPEACNSAThCA  YCIOBUSAMHU  JajbHEWILEH
YTUIN3ALUKU U TpaHcnopTupoBanus cornacHo 11 6.407[ 1 ].

3agada

[TogoOpath W paccuMTaTh COOPYKEHHUSI MO 00pabOTKe ocajka Jisg CTaHIHUU
MOJHOM  OWMOJOTHYECKOM OYMCTKH MOpou3BOaUTENbHOCTE 25000 M3/CyT.
KonuenTparus 3arpsizuenuii B ctounoit Boje: CB-B-240M/1; BIIK [, =190Mr/n
Dddext ocBetnenus- 45%. [IpenycmMoTpeHO MexaHHYecKoe 00€3BOKMBAHUE Ha
BaKyyM-(UIbTpax

JIOHOJIHI/ITGJIBHLIC 3aJaYi K 3aHATUAM

BapuaHTt Jagayda

1
P. =400m° /cym.

PaccunTaTh YCTAHOBKH 00¢3BOXKMBaHMS Ha eHTpryrax. Qmuq — 450m°/cym,

2 PaccunTaTh  yCTaHOBKY JUIi CTOYHBIX Boa. Pacxomom  1200M3/4

CB.B=1500mr/n1. KoHIleHTpaIus B OUMIEHHON Bojie-15 mr/i.

3 PacchTaTb YCTAHOBKY M1 O4YuCTKM cTouHbIX Boja IIAB. Pacxoxg =200

M/CYT., Cray=50 Mr/i1. OYHCTKY MPOM3BECTH O BBHITYCKA B BOJOEM IIEPBOil



4 PaccunTaTh yCTaHOBKY OOE€3BOKMBAHUS JJIsI aHadPOOHO COPOXKEHHOW cMecH
Qmix ~ 200m°/cym , Pmix=96,50%. BiaKHOCTb TOTOBOrO MPOIYKTA

0 PaccuuTaTth YCTAHOBKY [UISI OUYHCTKH  CTOKOB, Q=45000 m°/cyr,
bITKnonua=220mr/x; BITKounm=20 mr/a Cs.B,=100 mr/a T= 14°C.

6 PaccunTaTh yCTaHOBKHM C BBICOKOHarpykaeMbiMu OuoduiabTpamu Q=7000

v>/cyt, BIIK-400 mr/i, BITKou=20 mr/n T-14' C.

! PaccunraTh YCTaHOBKY MMHEDAIIH3aIliH H o0e3BokHBaHus ocaaka 10 P=50%
Q0c=2800 m*/cyT. Prcx=95%.

8 PaccuntaTh ycTaHoBKY misa cTodHbIX Bog Q=33000 m3/a bIIKmoaa=140mr/n
bI1IKou=17mr/n, p=9wmr/(r4).

9 Paccunrath YCTaHOBKY 00e3BOXKUBAHUS Ha neHTpudyrax
HeMUHEPAIM30BaHHBIX  ocamkoB.  Qmud=65 a’/cyr, Qi=600 wm3/cyr,

10 PaccunTaTh YCTaHOBKY JJs CTOYHBIX BOjA pacxomoMm 1500 wm°/u,
Cg.B.=1800mr/11. KoHIleHTpa1ys B OUKILIEHHON Bojie 15mr/i.

11 PaccuMTaTh ~ YCTaHOBKY  JOS  OYMCTKM  CTOKOB.  Q=37000Mm°/cyr,
bIIKmoma=320mr/n, BIIKouum= 15mr/1, C.B =80Mmr/n1, T=14°C.

12 gg%%q}nan YCTAaHOBKY MUHEpaIM3alud U 0DC3BOKMBANNA OCajka 1o
Qoc=450Q0¢=4500 Mm3/cyT, Prcx=96%.

13 PaccuuTarh  YCTAHOBKY  JUId  OYMCTKH  cTOKOB:  Q=60000.m"/cyT,
bIIKmoau=450mr/n, BI' T Kouum=15mr/n, CB.B.=100Mr/11.

14 Paccunrtath YCTaHOBKY IS 0663B0>KI/IBaHI/I$I JIIsE a3p0O0HO COPOKEHHOU CMEeCH
Qmix=3000m>/cyT PmMix=96%, BiaxxHocTh rOTOBOr0 IpoayKra 30%.

15 PaccunTaTh YCTaHOBKY C JUCKOBbIMH Omoduimbrpamu npu Q=570,m°/CyT.
BITKnona=600mr/1, BITKounm=20mr/n, T=15°C.

16 Paccuntath ycTaHOBKY 00€3BOKMBAHHS a’dpOOHO CTaOMIM3UPOBAHHOTO
ocagka Ha BakyyM-puasTpax. Qmud=67 wm3/cyr, Pmud=:95%, Qi=600

17 PaccunTaTh ycTaHOBKY Uil CTOYHBIX BoA pacxogoM Q=1000 w3/,

CB.B.=1200M1/71, KoHlleHTpalus BEIECTB B OYUIIEHHOM Boge 10MI/JI




