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BBenenue

Meroa MOHHOTO OOMEHa — OJIMH M3 CaMbIX PaclpOCTPAHEHHBIX CIOCOOOB
OUYUCTKHU BOJIbI. ET0 MpUMEHSIIOT:

- py HEOOJIBIITUX KOHIEHTPALUSAX 3arpsI3HSIONINX BEIIECTB B PACTBOPE;

- Ha 3aBEpIIAONICH CTaguyd OYUCTKH, KOrJa K BOJE, BBIXOIALIEH W3
OUYHCTHBIX COOPYKCHHH, MPEABIBISIOT MOBLIIICHHBIC TPEOOBAHMUS.

CrouHbIE BOJbI, 10/IaBAEMBIE HA YCTAHOBKY, HE JIOJIKHBI COJIEPKATh: COJIEH
— cBeimie 3000 mr/ir; B3BelmIeHHBIX BemecTB — cBhimie 8 mr/ia; XIIK He momkHa
npeBbimath 8§ mr O2 /.

HNouupiii oOMeH (MOHOOOMEHHasi copOIMs) — TMpolecc OOMeHa MEXIy
MOHAMH, HaXOJAIIMMHUCS B pPacTBOpPE, M HWOHAMH, MPUCYTCTBYIOUIMMH Ha
MOBEPXHOCTH TBEPI0i (a3l (MOHUTA). ITOT MPOIIECC MPOTEKAET HAa TTOBEPXHOCTH
MaTepHaioB, Ha3bIBAEMBbIX HOHOOOMEHHBIMH. V3BIEUeHHE W3 CTOYHBIX BOJI
3arps3HEHUN MPOUCXOAUT C MOMOILbI0 HOHUTOBBIX (PUIILTPOB.

Meton o3BOJIIET U3BJIEKATh U3 CTOYHBIX BOJI LICHHBIE IPUMECH, TAKHE KaK
COeIMHEHUs MbIIbsika, (ocdopa, xpom, I[IAB, paanoakTUBHBIE BEIIECTBA,
TSDKEJIbIE 1BETHBIE MeETauibl. MeToJ MpPUMEHSIETCS JUIsi OUYMCTKUA CTOYHBIX BO/JI
MPEANPUATANA  PA3JIMYHBIX OTPaci€ld MPOMBIIUIEHHOCTH: METAJLUTYPTUYECKOM,
XAMHUYECKOM, MAIIMHOCTPOUTEILHOW U IPYTHUX.

Nonutsel  moppasfensitoTcsi Ha  OPUPOAHBIE U HCKYCCTBEHHBIE
(cunternueckue). [lpuponHble HMOHHUTBI, B CBOIO O4Yepellb, [EIATCS Ha
HEOpPraHu4eckue W opraHuyeckue. K mOpUpogHBIM HEOPraHWYECKUM HOHUTaM
OTHOCSITCSI II€OJINTBI, TIMHUCTBIE MATEPUAJIbI, TOJIEBbIE MINAThI, CAIOBI U ap. OHH
00J1a1al0T KAaTHOHOOOMEHHBIMHU CBOMCTBAMHU.

K mpupoIHbIM OpraHM4eCKHMM HMOHUTAM OTHOCSITCSI TYMUHOBBIE KHUCJIOTBI
yrieu u mous, 00JaaouMe cI1a00KUCIOTHBIMU CBOMCTBAMH.

HNoubl, mnpucyrcTByrolMe B pPacTBOpPE, TMOAXOAAT K TOBEPXHOCTH
MOHOOOMEHHOTO MaTepHalia, B CTPYKType KOTOPOTO MMEIOTCS JIETKOTIOBUKHBIC
noHbl. [Iponcxoaut 3aMeHa HMOHA, MPUCYTCTBYIOUIETO B pPACTBOPE, HA HOHHYIO
IPYIIy, BXOJSIIYHO B COCTaB HOHOOOMEHHOW cMoJibl. VIOHHBIE TPYIIIHI,

NEPBOHAYAIIBHO BXOAAIIMC B COCTAB CMOJIBI, IIEPCXOJAAT B PaCTBOP, a HOHBI,



IPUCYTCTBYIOIIME B PACTBOPE, XEMOCOPOUPYIOTCSI Ha TOBEPXHOCTU MOJIUMEPHOTO
Marepuana.

CymiecTByeT /1Ba BUJla HOHOOOMEHHBIX CMOJI: OHU CMOJIBI CIIOCOOHBI K
oOMeHYy KaTHOHaMH, IPyTrue — K OOMEHY aHHOHAMH.

Pa3znuuaroT 1Be pa3HOBUIHOCTH KaTHOHOOMEHHBIX MPOIECCOB:

-H-katuonmpoBanue  (cMoiibl  OOMEHHMBAIOT ~ KAaTHOHBI,  KOTOpPBIE
IPUCYTCTBYIOT B PACTBOPE, Ha HOHBI BOJIOPO/IA);

-Na-kaTuoHrpoBaHue (CMOJIbl 0OMEHUBAIOT HOHBI, KOTOPBIE IPUCYTCTBYIOT
B PacTBOPE, HA MOHBI HATPHS).

Takum oOpa3oM, mpoiiecc HOHHOTO 0OMEHa 3aKJII0YAETCsl B U3BJICUCHUU U3
pacTBOpa HOHOB-TIpUMecell U 3aMeHe ux Ha japyrue uoHel (H+ wnmm Nat), He
BJIMSIIONIME HAa KAYECTBO BOJIBI.

Hmerorcs aBe pa3HOBUIHOCTH aHUOHOOOMEHHBIX CMOJ:

- o0Jyiajiaronme CroCcOOHOCThI0 K OOMEHY C aHMOHAaMHU CHJIBHBIX KHCJIOT
(consiHOM, cepHOM, a30THOM), B Mpolecce pabOThl OHU XEMOCOPOUPYIOT Ha CBOEH
noBepxHoctu Cl-, SO42-, NO3-, B pactBop nepexoast uonsl OH-;

- XEMOCOPOUPYIOIINE aHUOHBI CJIA0BIX KUCIIOT - YTOJIbHOW M KPEMHUEBOIA.

HezaBucumo OT BUAa NMpUMEHSEMOI CMOJIBI B PACTBOP MOCTYHAIOT MOHBI
OH-.

B nmanHOli KypcoBoi paboTe, HUCXOIsi W3 COCTaBa CTOYHOM BOJIBI,
nojgoOpaHa W paccUMTaHa TEXHOJIOTHYECKass CcXeMa OYHCTKM HOHOOOMEHHBIM

METOIOM.



1. Ucxoaublie TaHHBIE

Taon. 1. Ucxonubie naHHbBIE

No | Pac | I'mapa | Ckopoc | Konuen | Konuentp Cymma Cymma
Bap | XOf, | BIM4E | ThB | Tpamms arus KaTHOHOB, MT- | aHWOHOB, MT-
wan | M/4 | ckas | agcop6 | XIIK, | B3BemreHH 9KB/I 9KB/T

Ta KpymH |  epe, MT/J1 BIX IIOJIUB | OJTHO | CHJIBH | a0

OCTh M/q BEIIECTB, | aJicHT | Baje | BbIX BIX
Uo, MI/T HBIX | HTHBI | KACJIO | KHUCI
MM/C X T OT
6 | 35 0,2 10 600 180 0,4 6,4 6,0 0,8




2. Bbi00op 1 000CHOBaHUE TEXHOJIOTHYECKOI CXeMbI YCTAHOBKHU

Puc. 1. TexHosnornueckas cxema yCTaHOBKH
1 - Ilpuemusiii pesepByap; 2 - OrcroitHuk; 3 - Mexanudeckuit unptp; 4 -

CopOrmonnsiit uibtp; 5 - H-katuonuToBblt QuiasTp; 6 - OH-aHUOHUTOBBIN
bunbTp; 7 - EMKOCTh oOumMIIeHHON BOABI; 8 - PesepByap ocazaka; 9 - OuunieHHas
BOJIa B 000POT M Ha coOCTBeHHBIE HYX/bI; 10 - Pe3epByap nmpoMbIBHOM BOJBL; 11 -
PesepByap rps3HOoi mnpombiBHOM Boxawl; 12 - Ckman copbenta; 13 - Cknan
otpabotanHoro copOenta; 14 - Pacxomnusie 6aku HCL; 15 - TpyGonposoa 10%
coJiiHOM KucioTel; 16 - Emkocte smioara H-katmonutoBoro ¢uibtpa; 17 -
PactBoprpie 6akum NaOH; 18 - Pacxomnsie 6aku NaOH; 19 - Tpy6omposoa 4%
pactBopa NaOH; 20 - EmMxocTts amoara OH-annonutoBoro ¢puibtpa; 21 - EMkocTh
IPOMBIBHOM BOJIbI; 22 - CMecuTens y3ia o0e3BpexkuBanusi; 23 - OTCTOMHUK y3iia
oOe3BpexxkuBanus; 24 - EMKOCTB 1Jisi ocazika oTcToHuKa; 25 - Llentpudyru; 26 -
Ckiag Keka.

TexHonornyeckas cxema BKIIOYAeT B ce0sl YCPEIHUTENb ISl pABHOMEPHOTO
MOCTYIUICHUSI CTOYHBIX BOJ Ha JajJbHEUIIINE OYMCTHBIE COOPYKEHHS ISl JTydllen
uX palbOThl. YCpeOHUTENb TaKXe MO3BOJSET PEryJIHpoBaTh KOHIIEHTPALIUIO
3arps3HEHU. 3a YCPEIHUTEIEM PACHOJIONKEH BEPTUKAIbHBIA OTCTOMHUK JIJIst
yIaJleHusT B3BEIICHHBIX BEIIECTB JO KOHIEHTpammu mopsaka 15-20 wmr/m, yto
JTUKTYETCS JaJbHEUIIUMHU COOPYXKEHUSIMH — MEXaHHUYECKUMH (UIBTPaAMH.
Mexanndeckue GUIBTPHI TO3BOJISIOT TOJYYUTh KOHIIEHTPAIMIO B3BEIICHHBIX
BEIIECTB OKOJO S5 Mr/i. Takas KOHIEHTpalus HeoOXoauma i YCTOWYMBOM

paboTsl copOLUMOHHBIX (GUIBTPOB. CopOIMOHHBIE (GUIBTPHI MO3BOJIIOT OYHUIIATH



crounyto Boay no XIIK. Ilocne copbumonnbix ¢uibTpoB KoHieHTparms XIIK
JOJDKHA COCTaBJIATh MEHbIIE 8 Mr/i. Bce BbllIenepeunciIeHHbIE COOPYKEHUs
HEOOXOOUMBI JUIsl MOATOTOBKM CTOYHBIX BOJI K YCTAaHOBKE HOHHOTO OOMEHa.
HMonooOMeHHbIE YCTAaHOBKH BKJIIOYAIOT B ceOsi H-kaTHOHUTOBBIE (GUIBTPHI AJIS
ylaJeHUs] OJHOBAJEHTHBIX M MOJIMBAJIEHTHBIX MeTaiioB; OH-aHnMOHOOOMEHHBIE
GunbTpel AN yAaneHus KUcioT. KOoHIeHTpamus 1Mo COeIWHEHUSM METaUIOB U
KHUCTIOT HE JIOJDKHA TPEBBIIIATh HA BBIXOJIE U3 HOHOOOMEHHBIX (GUIbTpoB 1,5 mr/m.
Emkocts (7) ciyxut st cOopa OYMILEHHOM BOJIBI. [l B3pBIXJIEHMS 3arpy3Ku
MOHOOOMEHHBIX (WIBTPOB MpU MPOMBIBKE OYMUIEHHYIO BOJY 3a0uparoT u3
pe3epByapa uucTOM BoAbl B Oak. [l pereHepanuu 3arpy30K HCIOJIB3YIOT
pPacTBOPBI KUCIOT U 1iesouei. JlaHHbIe pacTBOPHI TOTOBSITCS B paCTBOPHBIX Oakax
U J03UPYIOTCS U3 pacXoAHbIX 0akoB. COpOLIMOHHBIE U MEXaHUYECKUE (UIBTPHI
IPOMBIBAIOTCSl BOJIOM Mepes] KaTUOHUTOBBIMU (punbTpamu. Boga 3abupaetcs B
pe3epByap, OTKyAa TMOAAETCSd HAa MEXAaHUYECKUE U COpPOIMOHHBIE (PUIBTPHI.
[IpombIBOYHAs BOJAa OT COPOLIMOHHBIX W MEXaHUYECKUX (PHIBTPOB MOJAETCSA B
ycpenHutens. Ocaiok U3 OTCTOWHMKA IOJAETCS B HAKONMTENBHBIA pE3epByap.
OmoaT 0T MOHOOOMEHHBIX (UIBTPOB TOCTYNAET B pe3epByaphl. JIOATHI
NOCTYNAIOT B y3€J 00€3BpEKUBAHUS, i€ OHU OOBEAUHSIOTCS B CMECHUTENE, MOCIIe
yaajnseTcs JIMIIHAS BOJA B OTCTOMHMKE, W 3aT€M OCaJ0K OOE3BOKMBAETCS Ha

ueHTpudyrax. O0e3B0KEHHBIN 0CAAOK XPAHATCA HA CKIIaJaX.



3. Pacuer coopy:xeHuii 10 MOATOTOBKE BOAbl K MOHOOOMEHHOI yCTAHOBKE

3.1. Pacuer ycpeaHureJs

TTTTCOLTT
N L 1l

] — pacnpeneAnTensHbIA A0T0K; 2—
neperoponka; J — cHbopuui JoTOK;
4 — nonsoa BOIM

Puc. 2. Cxema ycpeaauTens

TpeOyemblil 00beM yCpEaHUTEIS:

Wiep = Gy~ tyep - 1,1, M° (3.1.1)

rae gy — 4aCOBOM pacxoj] CTOYHBIX BOJ, M3/q;
t,, — BpeMs yCpeIHEHHs CTOYHBIX BOJ, Y.
Weep =35-3-1,1=115,5 M?
B kauecTBe ycpeaHUTENs MPUHUMAEM METAJUTMYECKUM pe3epByap BbicoTor H

=4 M, Torz1a IMAMETP pe3epByapa:

D, = |22 u (3.1.2)

[Tpunumaem cranbHOM peseppyap H=4 M, D = 6 m



3.2. Pacuer OTCTOMHUKOB

b Bugapai g | -

ok e

T

Puc. 2.14. Patouni 9epTe® BEpTHEATRHOTD OTCTOHHEHEA

1 — opuToK cTouHOH BOgEL 2 — MEHTPATLHAT TPYDA, 3 — KOIBIEEOH cOOPHEIH TOTOK,

4 — m1oBas TpvOa: 3 — IPYOOIPOROT OCERTISHHON BOIEL 6 — IOIVIOTPVIEEHHEIE JOCKH
7149 ODECIISIEHAT JTaMHEHAPHOCTH IOTOKA

Puc. 3. BepTukaabHBIA OTCTOMHHUK

1. HpOI/ISBOHI/ITCHBHOCTB OJJHOTI'O OTCTOMHUKA.
qser = 218 (DE _dz) *Up, Ma.{q (321)

rne D — quamerp oTcToiiHUKa, M;
d — AuameTp BIyCKHOTO yCTPOMCTBA, M;
Up— TUAPABIMYECKAS] KPYITHOCTh 3aJI€P>KMBAEMBIX YaCTHII, MM/C.

Qset = 2,8~ {:62 - 1,42] -0,2=19,1 Mgf‘—I

2. KonmuecTBO OTCTOMHHUKOB.

qu1l.2
Nger = ot (322)
35-1,2

K ycraHoBke nprHHMaeM 2 BEpTUKAIBHBIX OTCTOMHUKA THAMETPOM 6 M.
BricoTa nununapudeckoit yactu 4200 MM, BbicOTa KOHUYECKOM yacTu 3350 Mm.

B otcToliHMKe BRINAAAIOT B OCAI0K THAPOKCUIBI MeTAIOB. KOoHIIeHTpalus
B3BCIIICHHBIX BEIIECTB B OUUIIICHHOM BOJE HE JOJKHA MpeBbIaTh 15-20 Mr/mi, 4to
JTUKTYETCSl pabOTOM MOCIIEAYIONMIET0 COOPYKEHHUS TEXHOJIOTUIECKON CXEMBI —
MEXaHUYECKUMHU (PUIIbTPaMHU.

3. DddexT ocBeTICHUS:



C,, —C

= Zen ex
Cen
180—15
J=—"7"-100%=91,7%

180

4. KoanuecTBO BBIMABILIETO OCAIKA.

24- Qu - (Cen - Cex)
Qmud = 4
(2100-P,,4)-7-10

2435 (180 — 15)
mud T (100—93)-1-10%

= 1,98 m?/cyT

(3.2.3)

(3.2.4)



3.3. Pacyer MexaHHYeCKUX (PUIBTPOB

Puc. 4.1. 3epHuctolii UALTP ¢ HUCXOAALIMM OTOKOM:
| - 1101801 BOABL; 2 — OTBO/L NPOMBIBHOIT BOJLL, 3 — 0TBOA (pHALTPaTa; 4 ~ 110/1a4a IPOMBIBHOI
BOJIbL; 5 - pacrpe/enTelbHblif kKapMan; 6 — keno0 /i nojaaYn HCXOAHOM Boakl; 7 — necyaHas
3arpyska; 8 — no/1epKuBatouii coi

Puc. 4. OnHOCIOWHBIN MENTKO3EPHUCTHIA MEXaHUYECKUN QUITBTP
Mexannueckue GUIBTPHI JOJKHBI 00€CTIEUNMBATh KOHIIEHTPAIUIO
B3BEIICHHBIX BEIECTB HE 0oJiee 5 MI/J, UTO TUKTYeTCS TPEOOBAaHUSMU PaOOTHI
COpPOILIMOHHBIX (PUIBTPOB.
1. D dekT ouncTKy.

15-5
15

2 *100 =66, 7%

2. Ucxonsg u3 tpedyemoro sddekra ounctku mo tadauie 52 [1] mogdbupaem
GbUIBTpP: NBYXCIOWHBIN C MOJa4Yeil BOJIBI CBEPXY BHU3.

- OuIBTPYOMKA MaTepral — KBapIeBbIi mecok (BeicoTa cios — 0,6-0,7 M)

- [lopnepxuBaronuii cjaoi — rpaBuii (Beicota ciost — 0,15-0,25 M)

- CxopocTh (PUIBTPOBAHUS MTPH HOPMATEHOM pEXHUME — /-8 M/4

- CxopocTh punbTpanuu npu popcupoBanHoM pexxkume — 9-10 m/4a

- THTEHCHBHOCTb BOIHOM HPOMBIBKH — 14-16 11/(c*M°)

- [IpopomkuTenbHOCTh TPOMBIBKY BooM — 10-12 muH.

- DddekT ounctku 1o B3BemeHHbIM BemecTBaM — /0-80 %

3. TpeOyemas momaas GUILTPOB.

F, = 249, (L+m) A (3.3.1)
T V¢ _3’6'nreg '(\Nl't1+W2 'tz)_t3 'nreg “V¢




rame M — KOJWYECTBO BOABI (B TPOIEHTax), BO3BpaIlaeMoe B Hadajo
OUYHUCTHBIX COOPYKEHUH TOCTIE MPOMBIBKH;

T — mpoI0HKUTENBLHOCTS PA00TH (GUIIBTPOB, U;

V¢ — CKOPOCTh (PUIIBTPOBAHUS TIPU HOPMAITBHOM PEXHME pabOTHI, M/4;

Nreg — KOJIMYECTBO NPOMBIBOK B CYTKHU;

W — MHTEHCUBHOCTH TIPOMBIBKH;

t; — BpeMst MpOMBIBKY (DUIETPOB BOJION;

t, — Bpems mpOMBIBKH (PUIIETPOB BO3TYyXOM;

t3 — Bpems mpoctoss (prIIBTpa B CBSI3M C TMPOMBIBKOW, MPUHUMAEMOE IS

(GUIBTPOB, IPOMBIBAEMBIX BOAOMH, - 0,33 4, Boj10M 1 Bo3ayxXoM - 0,5 4.
24-35-(1+0,03)

Fo = 24.7-3,6-1-(15-0,2)— 0,33 176
4. Yucno ¢hunsTpoB.
N, =0,5,F, (3.3.2)
N = 0,556 =1,2% 2 wr
[TpuaumaeM 2 pabouux u 1 pe3epBHBII QUIBTP.
5. CxopocTb (punbTpanuu npu GOPCUPOBAHHOM PEKUME.
Vy =(NV—_NN) (3.3.3)

72 14
Vep = 1 M4
14 M/4 6oabiie Tpedyembix 3HaueHu# (9-10 M/4), TOrna npuMeM 4uciio
pabouux GuibTpoB 4 T U 1 pe3epBHBIIL.

5.1. Cxopocts ¢unbrpaniuu npu GOPCUPOBAHHOM pEXKUME TPU UUCTE

(GuIBTPOB 4 MWIT. COCTABUT:

Vv, -N
Vi :W (3.3.4)
, 7-4
Fff=m=9,3 M,/4q
JlaHHOE 3HAaYCHHE yIOBICTBOPSIET TPEOOBAHUSM.
6. [Tnomans omHoro husbTpa.
e_Fo (3.3.5)



. 56 ,
Fl="F=14

CnenoBartenbHO, pa3Mepbl GuiibTpa coctaBsaT 1,2 x 1,2 m.



3.4. Pacuer copOLUOHHBIX PUILTPOB

Puc. 3.11. CopbumoHHbIM BEPTUKaNbHbLINA NapanienbHOo-NPOTOYHbLIR OUNLTP:

1 — Kopnyc; 2 — HEMoABWXHbIW C/IOM aKTUBHOIO yrns; 3 — oTboiHuK; 4 — TpybonpoBoA NoAaym O4MLLAEMON CTOYHOM BOAbl; 5 —
Tpyba cbpoca Bo3ayxa;

6 — nioK; 7 — Tpybonposoa Ana BbIrPy3Ku akTMBHOro yrna; 8 — Tpybonposoa oTBoAa o4uLEHHOM BoAbl; 9 — Tpybonposoa nogayu
B3pbIXNSOLWEN BOAbI;

Puc. 5. CopObumonHslii (GUIbTp
B kauecTBe copbupyromero Marepuana BeIOupaeM 3arpy3ky tuna — Al'-3.

1. Tak kak XIIK < 8 mr/x

Cex =7 Mr/n

MuHrMaIbHBIE 1 MAKCUMAJIbHBIC 3HAUEHUSI COPOILIMOHHOM €MKOCTHU 3arpy3KHu.

aj" =253-,[C,, (3.4.1)

7
a®® = 253 - ||M=z1,2
N
a™ =253.,/C,_, (3.4.2)
max = 253 600 =196
b = 1000

2. Tpebyemas obrmias TuiomaaAbs aacopoepoB MPU CKOPOCTH (HUIBTPAIUH Vi =

10 M/94 cocTaBuUT:

S (3.4.3)
Vf
35 5
ads = E = 3’5 M

3. Tpebyemoe KOIMUeCTBO MapaylIeIbHO PabOTAIONINX JIMHUN TIPU THAMETPE

¢bunbTpa 3 M COCTABUT:



N _F

ads
fads

N 35 _o5a1
== Ua ~ JHHHA
ads  394.32

(3.4.4)

[IppunumaemM k pabore 1 nMHUIO COPOIMOHHBIX (GUIBTPOB C JUAMETPOM

dbunbTpa 3 M U cCKOpocThio puibTparuu 10 m/4.
4. MuHUMaNbHAS 1032 AKTUBHPOBAHHOTO  YTJIA,

COpOILIMOHHOTO (PUILTpA:

Dmin Cen _Cex
ads k .amax
sb ads
00 -7
D=/t = =4,3r/n

5. MakcumanbHas A03a AKTHBHPOBAHHOI'O  VYIJIA,

COpOIIMOHHOTO PHIIbTpA:

D:jisn — Cen ;i::ex
aads
g 000—7 281/
=—= r/n
ads 21,17
6. MuHHMaIbHAs BBICOTA CJIOA 3arPy3KHU:
H, :M
I::ads "V ads
4,3-35-24
,=————=115m
7 - 450
7. MakcumanbHasi BBICOTA CJI0SI 3aTrPYy3KH:
H, = M
I::ads "V ads
H 28-35-24 75
= —————— ; ™M
Z 7-450

8. Beicora cnos orpaboTaHHOrO ajacopOeHTa,

BBITPY’KaeMOro U3

(3.4.5)

BBITPY’Ka€MOro W3

(3.4.6)

(3.4.7)

(3.4.8)

BBITPYXKAaeMOro U3

COpOITMOHHOTO (PUIBTPA, MPUHUMACTCS PAaBHONM MHUHHUMAILHON BBICOTE 3arpy3KH

copOunonHoro ¢puiasTpa Hz = 1,5 M.
9. O6m1as BeICOTA 3arpy3KHu ajcopOeHTA.
He, =H; +H,+H,

Hpgn = L15+75+115=98mM

(3.4.9)

10. O6111€€ KOTUYECTBO MOCIEA0BATEIbHBIX YCTAHOBOK MPHU BBICOTE 3arpy3Ku

— 2,5 M cocTaBuT:



5.2
Nlads =;= 3,9 = 4 mr.
11. TIpogOmKUTENBHOCTh PAOOTHI 10 MPOCKOKA:

£ 2+Con(Hy +Hg e (aly™ +Con)

as = (3:4.10)
L 2-0,007-(7,5+ 1,15)-0,5-(196+ 0,6) 33
ads = 10- 0,6 It
12. TIpoaomKUTEIbHOCTh PAOOTHI 10 TIOJIHOTO HACKIIIICHHUS
I 2ConKq S'Hi'E'{ﬂ;nM"'Cen:]
Lads = e (3.4.12)
ap 2-0,6-0,7-1,15-0,5- (196 + 0,6)
t . = = 2644

ads 10-0,62
Takum o6pa3om, TpeOyemas CTENEHb OYMCTKH MOKET OBITh JIOCTHUTHYTa
HEMpEephIBHON pabOTON 0AHOM JMHUM ancopOepoB (4 mTyku). [Ipu 3ToM KaxkabIi
azcopoep paboTaeT B pexkHUMe MEeperpy3Ku uepes Kaxasie 3,3 yaca.
Kax el ajgcopbep mocieoBaTeIbHO MEPerpykaeTcsi NIl BOCCTaHOBICHUS
CBOUX COpOILIMOHHBIX KaueCTB.

13. O6wvem kaxaoro agcopoepa:

Woes =, -H="2"H (3.4.9)
3,14- 32
Wy =—-3=21,2wM3
4
14. 3arpaTsl copOeHTa:
35‘& =¥ Wads (349)
3., =0,45-21.2=9,541
15. YacoBblie 3aTparsbl yIiis:
3s
P= i (3.4.9)
p_ 9,54 _29
=332 T/4ac
16. [lo3a 3arpy3ku:
D=2 (3.4.9)



L

35

T
=0,08—=80r/1



4. Pacyer KATHOHUTOBBIX GUIBTPOB

4 ]
Puc. 13. H-KaTuoHUTOBLIA (OMNETP | CTYNEeHWU.

1 — nogeop obpabaTsieaeMoi Boabl; 2 — BeIX0A 00paboTaHHOW BOALI; 3 — NOABOL B3PLIXAOLEN BOOLl; 4 — CMYCK B3pLIXNAOLLE
BOAbl; 5 — CMNYCK NepBbIX NOPUWIA hunkTpaTa: 5 — NoABOA pereHepalyoHHOro pacTeopa NPy NocneaoBsaTensHoi pereHepauuun; 7 —
NoABO/ pereHepaLMoHHOTO PACTBOPa NpW 0BLIYHOA pereHepauni; 8 — pacxoAoMep; ¢ — NUHWA K MAHOMETPY Ha BXoae Bofbl; 10 —
MUHWA K MAHOMETPY Ha BLIXOAE BOAbI; 11 — BO3AYLLIHUK; 12 — BEPXHWA MIOK; 13 — HIBKHWA NoK; 14 — MoK ANA ruaponeperpy3ku; 15 —
KATUOHWT; 16 — BEPXHEE PACNPEAENUTENEHOE YCTPORCTBO; 17 — [IPeHaKHOe YCTPORCTBO.

Puc. 6. KatnonutoBbiit GpuiabTp
1. B xauectBe 3arpy3ku npuHuMaeMm KV-2-8 ¢ momHo#N pabodeit 0OMeHHOM

- 3
€MKOCTBIO ITpu H-katnonupoBanuu —Egm—SOO r-9KB/M".

2. ®akTnueckas pabovasi OOMEHHass eMKOCTh COCTABHT:

Evif/c = 6\'!Egen - Kion - Oy ZCk ﬂ (41)

w! M?,
rae o — kodpduimeHt 3¢ HEKTUBHOCTH pereHepaliy, MPUHUMAETCS paBHBIM
0,8-0,9;
Egenk — TI0JTHAast OOMEHHAsl EMKOCTh KaTHOHHUTA;
Kion — KO3h(UIMEHT, yYWUTHIBAIOMUNA THUI HOHUTA: JJIsi KATHOHHUTOB
npuHUMaeTcs paBHbM 0,5, 11t annonuTos — 0,8;
Ok — YAEIBbHBIN pacxoj] OTMBIBOUYHOM BOJIbI, MpUHUMAaETCA 3-4 M Ha | M
NOHUTA;

k
2C,,’ — cymMapHasi KOHLUEHTpaIs U3BJIEKAEMbIX HOHOB, MI-9KB/JI.

I — KB
Ek =0,8-800—-05-3-15=63775 —
M
3. Tpebyemblii 00beM HOHHUTA COCTABUT:
kK vk
w, = 249.(5C;, ~=Cy (4.2)

k
nreg ’ Ewc



W 24-35- (6,8 — 1,5)
ko 1-637,75

=7 m?

Perenepanus npoucxoauT Kaxapie 24 yaca.

4. ITnomanap pabounx PUILTPOB:

F :q_W, ? (43)

riae V — CKOpPOCTh (MJIBTPOBAHUS CTOYHOH BOJBI, M/4; IMPUHUMACTCS B
3aBHCHUMOCTH OT coJIecoiepKanus oOpabaTeiBaeMoit Bojibl: He 6osee 20, 15, 10 u 8

M/4 TIpU COJIECOJEP>KaHUU COOTBETCTBEHHO A0 5, 5-15, 15-20, 20 Mr-skB/a u

Oosnee.
F, = E = 2,9 m?
12
5. [TpuanMaem TUTIOBOM bmIbTp 1o Ta01.40 [4]:
®UIla 1-15-6

- [Tnomas — 3,14 m*

- Inametp — 2 m

- Bricora 3arpysku — 2,5 m

I[TpoBepsieM ILIOmAAb C yIeToM o0beMa KatnonuTa: F, = 7/2,5 = 2,8 m?

[To mpoBepke, miomaasr OJKM3Ka K pacyeTHOH, 3HAUYUT (UILTP MOAO0OpaH,

BEPHO.
[Tpuaumaem 1 pabouuii u 1 pesepBHbIN HUIBTD.
6. OnpeneneHne IIUTEILHOCTA paboydero ukia GuibTpa.
e @9

. :? -637,75—-3-7-0,5-1,5
! 35-(6,8—1,5)

= 23,98 ~ 244

7. Onpezienienne pacxojia peareHra Ha pereneparuio 1 ¢puibTpa.
Perenepanus guibtpa npousBogutcs ¢ npumeHeHueM 7-10%-ro pactBopa

HCI (1. 6.303 [1]) B komuuecTBe 2,5-3 19KB / I*9KB COPOMPYEMBIX KATHOHOB.
Pacxon pearenTa B 1 UKJ COCTaBUT:

k
_ W, -EX g, -N 100 (4.6)

P
: m-10°




’  7-637,75-3-3646-100
ko 30-103

riae gk — yaensHbiid pacxoa HCI,

= 1575,2 kr

N — MossipHas Macca;

M — coJiep>KaHue YUCTOM KUCIOTHI B IPOIYKTE.

8. Ompenmenenue TpebyeMoro pacxoja BOJBI Ha  pEreHEpaIuio
KaTHOHOOOMEHHBIX (DHIIBTPOB.

a) Ha B3pbIXjieHHE CMOJIBI NIPU WHTEHCUBHOCTU 2-3 n/c'M® B TedeHHH 25
MUHYT:

PP _ £ .]-60-t-1073 (4.7)

EOJEI

PIP = 3,14-3.60-15- 1072 ~ 8,5m°

EOJEI

0) Ha nsrorosnenue 10% xounenrpamuu HCI:

P =T (4.8)
1575,2 - 31
Ppaﬁ.f{m—m;. _ ’ — 4883
soae 10-1000 O™

B) Ha mocmepereneparnoHHyro npoMsIBKy (3-4 06beMa Ha 1M° HoHuTA):

POWLMblS — Wk . qk (4-9)

60061

potMuE _ 7.3 — 21 ME

B0k
9. O01mwmit 00BEM BOJBL:

_ pS3pHIXT paf.xoHL OTMELE
PDEiLu; - Psn,qr:.[ + PE::::,qr:.[ + Psa,qr:.[ (410)

Posw = 8,5+ 4,88+ 21 = 34,38 M°

10. Cpennuii pacxoy Boabl Ha 1 pUIbTp COCTaBUT:

P
P = e (4.11)

p t
f

PE::::,qr:.[ _ 34’38 _ 1 43 EX'
P T g MM



5. Pacuer aHnoH000MeHHBIX PUIBTPOB

Pur 21 Paane2 aHunHUuTNROM o
Puc. 7. AHHOHUTOBBII PUIBTP

JUist ynaneHus aHUOHHMTOB CHJIBHBIX KHUCJIOT PEKOMEHIYETCS MPUMEHSTh
c1a000CHOBHYIO 3arpy3ky, Hampumep, AH-18I1 ¢ obmieit 0OMeHHOM EMKOCTBHIO
1100 r-3kB.

1. Onpenenennie paboyeit 0OOMEHHON EMKOCTH.
ES = EZ ~Kyy Gy 2. C (5.1)
EZ*=09-1100—0,8-3-1,5 = 986,4 Mr-3ke/n
rae: o -  KodpduuueHT  A(PPEKTUBHOCTH  pereHepauud  aHUOHUTA,

MIPUHUMAEMBIN I CTA000CHOBHBIX aHHOHUTOB paBHBIM 0,9;

EZ¢n- TOJHAs OOMEHHAs CMKOCTh aHHOHHTA, MI'OKB /JI, ONpejesseMas Ha

OCHOBaHHNU MMaCIOPTHBIX JAaHHBIX, 10 KaTalory Ha HNOHUTBI 501041
OKCIICPUMCHTAJIbHBIM JTaHHBIM,

Jan - YACJHBHBIM pacxoJ BOABI HA OTMBIBKY AHMOHHUTA ITOCJIE pPETreHEpauu

CMOJIbl, HPUHUMAEMBbIN paBHbIM 3-4 M Ha | M CcMOJBI;

Kion - KO3(p(GHUIHMEHT, YYUTHIBAIOIIWA THIT HOHWTA, [JII aHUOHHUTA
npuHuMaetcs paBHbiM 0,8;

XCL" - cymMMapHas KOHIIEHTpAIMs aHHOHOB B OTMBIBOYHOM BOJE, MI"IKB
e,

2. Onpenenenue TpedyemMoro oobemMa aHMOHUTOBOM 3arpy3KH.

[Ipunumaem yucno pereneparnuii 1 paz B 364, Torma o06beM aHHOHUTOBOM

3arpy3KHu COCTaBHUT:



_24q,(Fcx-3cx) (5.2)

an
r.lreg ) Ewc

an

_ 24-35-(6,8—15)
an 0,67 - 986,4

= 6,7 m°

rae: 2C% - cyMMapHas KOHIIEHTpaIys KaTHOHOB B 00pabaThIiBaeMoii BOJIE,
F‘3KB/M3;
X C%% - momycTuMas CyMMapHas KOHIIEHTpAI[dsi KaTHOHOB B OYHIIEHHOM
BOJIE, F'3KB/M3;
Nreg- YHMCIO pereHepanuii Kaxgoro QuibTpa B CYTKU (BbIOUpaeTca B
3aBUCUMOCTH OT KOHKPETHBIX YCJIOBUH, HO HE O0Jiee 1BYX);
EX . - paGouast 0GMEHHAs €MKOCTh KATHOHHTA 110 HAHMEHEE COPOHPYEeMOMY
KATHOHY, T*9KB/M°.
3. [IpuHrMaeM K ycTaHOBKE (PHIIBTp aHAIOTUYHBIN KaTuoHuTOBOMY DUIla 1-
15-6 (1 pe3epBHbIit U 1 pabounii).
- [Tnomas — 3,14 m*
- Inametp — 2 m
- Bricora 3arpysku — 2,5 m
4. OnpeneneHue pacxojia peareHra.
Pereneparus ¢unsTpa mpousBogutcs 4-6% pactBopom NaOH (m. 6.308
[1]).
Pacxon NaOH cocraBur:

Wan'Ev?/E'qr'N

Puaon = 10° (53)
79864 2,540
Praon = T = 690,48 Kr
3. Onpenenenue TpeOyeMOro pacxoja BOJBI Ha  pereHepaiuio
aHUOHOOOMEHHBIX (PUITBTPOB.
a) Ha B3pbIxjieHue:
P:(J)‘f;:llx = Em : qair ’ 60 'l (5'4)

pEsPEE 3,14-3-60- 15 - 1|:|_3 =85 M3

EOIEL
0) Ha usrorosnenue paboyero pactopa:

PNaOH -100
Z-p

P pab .kouy. __
60061 -

(5.5)



690,48-100
Pl ™ = — = 17,300°
4-1000

B) Ha nocneperenepalinoHHy0 TPOMBIBKY:

Pomublg = Vl/an 'Qan (56)

800bL

poTMEEE — 7 .3 — 24 ME

EOJEL

9. O0111E€ KOJTUYECTBO BOJIBI:

P06u4 = perex +PP05-K0H14 4 pomaeis (5.7)

60001 60001 60001
Posw = 8,5+ 17,3+ 21 = 46,8 1°

10. Onpenenenue NpoaoKUTEILHOCTH Pab0ThI GUIBTPA.

_ 4 _ 24 PRI F:HE.'B)
te = -~ (t, +t, +t5) = - (rl + 7, o (5.8)
t (u 25 + 17,3 + 21 ) 30,5
= —_— . = N 'LI
T 0,67 314-15 3,14-5

11. ITpoBepka miomaau GUIbTpoOBaHUS.

24-q,
N - ts V4

reg

Fo = (5-9)

24-35 _ .
F, = & 3,4 M2
0,67 -30,5 - 12

12. OnpeneneHre 4acoBOro pacxoja Ha pereHepaluio aHHOHOOOMEHHOTO

¢bunbTpa.
P
P@odbl = = (5.10)
tf
46,8 5
Psuqm = ﬁ = 1,5 M l.n'l‘-I

13. Onpenenenre 0OIIETO pacxo/ia BOJIbl HA KATHOHUTOBBIC M AaHUOHUTOBBIE
bUIBTPHL:

P, =P, +P

6000l 80061

(5.11)

Poswy = 1,43 +1,56=2,93M>/94 — 3aTpaTel BOAEI HAa COGCTBEeHHblE HYMXK/EI

14. IToTtepu BOabI HA COOCTBEHHBIE HYKIbI:

PCDEDT.HW&[ = Puﬁ_ ) 100 (512)
2,93
Peoscrmyma = o - 100 = 8,4% — uTo HH:xe baprepa 10%

35



6. Pacuer y3/1a pereHepupyOIIHX pe3epByapoB
Pacuet pacxoaHBIX U paCTBOPHBIX OAKOB JJISl pEarcHTOB.
JUis TpUrOTOBIEHUS pabOYUMX pacTBOPOB HEOOXOAMMBI PACTBOPHBIE U
pacxonHble Oaku, B ToM umciie Ha npurotoBierue 10% HCI npexycmarpuBaem
pacxonnasie 0aku, 111 NaOH — u pacTBOpHBIE, M pacxoIHBIE OAKH.

6.1. Pacuet pacxoansix 6akos s HCI.

: M
Wlfglcm(f. — HCI (6. 1.1)
Yol
1,575
'Pa::rs. = =1,3 ME
et 1,19
['ie p— MIOTHOCTH KUCIIOTHI, IpUHUMaeMas paBHoH 1,19 1/m3.
Tornma o6mmuit 00beM pacxogHOTO Oaka:
Wi = (Poay ¥ Wie™) * Ky (6.1.2)

WE™ = (4,88 + 1,3)-1,1 = 6,8 m?

obm

[lpuaumaem &  ycraHoBke 2  pacxomHeix Oaka mia  HClI ¢

v o ACK
KUCJIOTOYCTOMYUBBIM MOKPBITUEM BBICOTOM H;ﬂ =2 M, TOorjga auaMeTrp Oaka

COCTAaBUT:
o 4 .W pacx
Dl = —r;cala (6.1.3)
7-Hig
li
DPEI‘.’?\C: | 4I6’B it 2,1}"1

HCL — [394.2
\

Jlns momaum pactBopa HCl B kaTHOHOOOMEHHBIN (PUIBTP — yCTaHABIMBAEM
2 no3upoBouHbIX Hacoca tuna H/[-AP46
6.2. Pacuet pactBopHbIx 6akoB ais NaOH.
[Tpurorosnenue 4% pactsopa NaOH npoucxonut B 2 sTama:
1) Pacuet npurotoBnenus 20% pactBopa
2) 20% pactBOp TOCTymaeT B  pacXogHble Oaku s
npurotoBienus 4 % pactBopa. B coorBeTcTBUU ¢ pacueTom TpeOyeT 690,48

kr NaOH, cinenoBatenbHo, 00beM 0aka ¢ yueToM OOpPTHKOB:
wpacts _ Mnaon100,
My23F1
0,69- 100

WP — .12 =36 M
1-20-1,05

k, (6.2.1)



N; — YKUCIIO MPUTOTOBIICHU, paBHOE 1.
Z; — KOHILIeHTpanus pactsopa, 20%.
v = 1,05 t/™°

[Ipuanmaem £k yctaHoBke 2 pacTtBopHbIX Oaka gis NaOH ¢

o pacTs
AHTHKOPPO3MOHHBIM ITOKPBITHEM BbicoTOi H vaon—1,0 M, TOorma nuamerp Oaka
COCTaBUT:
] 4W pacme
N (6.2.2)
7T Ml NaoH
- | 4-36
DEE = | ®1,7m
NaOH (3,14 - 1,6
N
6.3. Pacuer pacxomgubix 6akoB mst NaOH.
M .op, -100
Wiaon = Ky - —228—— (631)
n-z-y
0,69-100
WP =11 —— =37
NaOH 54 1-":.2

[Ipuanmaem K  yctaHoBke 2 pacxomnbix ©Oaka gma  NaOH ¢
AHTUKOPPO3UOHHBIM TOKPBITUEM, C YHUCIOM MPUTrOTOBICHUM 5 pa3 B CYyTKH,

V) Hpﬂc}{ :1 7 6 .
Beicotoit Hy, ,,=1,7 M, Torna quamerp 6aka coCTaBuT:

L [awpe
DY, = [~ (6.3.2)
7 - HXaon
.
pEEs — |ﬂ % 1,7 M

NaOH — [394.17
\

Jns momaum pactBopa NaOH B aHHOHOOOMEHHBIN (GUIIBTP — YCTaHABINBAEM
2 no3upoBouHbIX Hacoca tuna H/[-AP46.
B kaxplii 6ak ycTaHaBIMBaeM MPOMEIUIEPHbIE HU3KOYATHOTHBIE MEIIATIKU C

yactoTou BpamieHus 40 00./MuH.



6.6. Pacuet pactBopubIx 6akoB miist Ca(OH)s,.
[Tpurorosnenue 5% pacteopa Ca(OH), npoucxonut B 2 sTana:
1) Pacuer npurororienus 20% pactBopa
2) 20% pacTBOp MOCTyMHaeT B PaCXOHBIC OAKH JIs MPUTOTOBICHUS 5 %
pacTBopa.

kr NaOH, cnenoBaTtensHo, 00beM 0aka ¢ yueToM OOPTHKOB:

Myqog 100

WWpacTs — kl (621)
1211
0,15- 100 3
WeeE = .12 =086mM
1-20-1,05

[Ipunumaem Kk ycrtaHoBke 2 pactBopHbix Oaka 11 Ca(OH), c

o acTe
AHTHKOPPO3HUOHHBIM ITOKPBITHCM BBICOTOU Hi‘aDH =1 M, TOraa AnaMcTp Oaka:

5 pacme
4 WNaOH

Diaon = (6.2.2)
’ 7 - Hzon
pacrs _ 470,86
D = Allm
NeOH |3’14 1 ’
\
6.3. Pacuer pacxoansix 6akoB ais NaOH.
M. . -100
Wijaon =k, - —2—— (6.3.1)
n-z- 7/
(7Pees 11 0,15- 100 0.98
i = Adr— = A M
NaoH 15-5-1,02

[Ipuanmaem K  yctaHoBke 2 pacxomnbix ©Oaka mma  NaOH ¢
AHTUKOPPO3UOHHBIM TOKPBITHEM, C YHUCIOM IPUTOTOBIEHUN 15 pa3 B CyTkw,

. yprpacx
BeicoToi Hy, - ..=1 M, Torna nnamerp 6aka cocTaBur:

pacx
4 'WNaOH

Die . = 6.3.2
NaOH T H ﬁggH ( )

pac 4098

D = [— & 1,1mM
NeOH |3’14 .1
\
11 nomaun pactBopa Ca(OH), B cmecurenr — yCcTaHaBIMBaeM 2
p p y

03UpOBOYHBIX Hacoca tuna H[-AP46.
B kaxxnplii 6ak ycTaHaBIMBaeM MpOMeEUIEPHbIE HU3KOYATHOTHBIE MEIIATIKU C

yactoTou BpamieHus 40 06./MuH.



7. Pacuer o0beMa éMKoOCTEl
7.1. JInst cOopa OUMIIEHHOM BOJIBI.

OuniieHHas BoJa OTBOAWTCS Ha JAbHEHIINE TEXHOJIOTUYCCKUE HYKHBI
nyreM o00opoTHOro BojocHaOkeHusa. I[lomada ocyiecTBIsieTcss HAcOCOM C
pesepByapa.

[IpOM3BOANTEIBHOCTh YCTAHOBKM COCTAaBISIET 35 M°/4 = NpUHHAMAaeM K
yctaHoBke 1 pabounii u 1 pesepBHbIil Hacocsl Mapku XM 80-50-160a.

O0beM pueMHOro pe3epByapa Hacoca MPUHUMAETCA Ha SMUH. MpeObIBaHUE

BOA:
0.E. J— q“-'rl_:a}:'l_.l
Woepa =7 (7.1.1)
0.E. _3551’1_ 3
pes—pa T =32mM

[IpunumaeMm BoicOTy pe3epByapa H,;=1,5 M, Toraa mioiajab COCTaBuUT:

Wihe
Fo =5 (7.1.2)
3,2 \
F.= =21m"
1,5

[IpyuauMaeM K YCTAHOBKE pe3epByap OUYHMIICHHONM BOJABI pa3MepaMu

BxL=1,4%1,5 m.
7.2. 17151 IpOMBIBHBIX BOJI HOHOOOMEHHBIX (PUIIBTPOB.

Ha 1 mpoMbIBKY KaTHOHOOOMeHHOTo driastpa Tpebyercs 21 m° Bosl, Ha |
IIPOMBIBKY aHHOHOOOMEHHOTO (riIbTpa — 21 M° BOIBL.

YuuThiBas pa3iMuUHYI0 YacTOTY MHPOMBIBOK 3THUX (UIBTPOB MNPUHUMAEM
E€MKOCTh MPOMBIBHBIX BOJI IO HAUOOJBIIIEMY 00BEMY.

[IpunnMaeM k ycraHoBke 1 6ak o6bemom 21 M.

[Tpu BbIicOTE Oaka 3 M JUaMeTp COCTABUT:

4.W
D=, |—2% 7.2.1
7-H ( )

_ |22 s
4344-3
[IpunumaeM k yctaHoBke 1 6ak BbicoToit H=3 M u auametpom D = 3m.
7.3. J1ns 57110aTOB OT pereHepanuu HOHOOOMEHHBIX (PUITBTPOB.

J11s1 KaTHOHOOOMEHHBIX (DUIIBTPOB:



Dmr0aT OT KaTHOHOOOMEHHBIX (PUIBTPOB 00pazyeTcs mpu ux npombiBke 10%
pactBopom HCI = 00Bem pesepByapa st 2i1t0aTa COCTABHT:
— 3
. =68mM

[IpuauMaeM BbICOTY pe3epByapa H=2 M, Torna quaMeTp COCTaBUT:

k
D = [A W (7.3.1)
) 7-H

. |4'6,S
= M21mM

Da.r[_
[3,14-2
z

[Tpuanmaem k ycTaHoBke 1 pesepByap Ui 3i1r0aTa KATHOHOOOMEHHBIX

bunbTpoB BeicoTOM H=2 M, tuametpom D=2,1 m.
7.4. 1ns aHNOHOOOMEHHBIX (PUITBTPOB:

DnroaT OT aHMOHOOOMEHHBIX (PUIBTPOB 00pa3zyeTcsl MpH MPOMBIBKE 3TUX
bunpTpoB pereHepupyronum pacrsopom NaOH.

[Ipu pacuere yCTaHOBJIEHO, YTO pacxoJ BOAbL, TpeOyeMbId I
MIPUTOTOBJICHUS PACTBOPA, COCTABIISIET 3,7 M° = 00BeM pe3epByapa COCTaBUT:

W2 =3,7u°

[TIpuanmaeM BbicOTy pe3epByapa H=1,7 m, Torna amaMerp COCTaBHUT:

(7.4.1)

[IpyuauMaeM K YCTaHOBKE pe3epByap Ul 3jroaTa aHUOHOOOMEHHBIX
¢bunbsTpoB BeicoToi H = 1,7 M, tuamerpom D = 1,7 m.
7.5. OnpeneneHne CyMMapHOTO KOJIMYECTBA JIF0ATOB.
DWW, =WE W (7.5.1)
YW, =68 +37 =105m?
DT 3710aThl MOCTYNAIOT HA YCTAHOBKY 00€3BPEKUBAHUS.
7.6. EMKOCTB 17151 0Ocajika U3 OTCTOMHHUKOB.
O0BeM pesepByapa:
Wola = Qmua - K (7.6.1)
W =198-1,1=22xn°

[TpuaumaeM BeicoTy pe3epByapa H=1,4 m, Torna tuaMerp COCTaBHT:



DeT Rl (7.6.2)

p—p2 ~ 4| L.H

DDT

bopa = |37~ 15mM

[IprHHMaEM K YCTAaHOBKE pe3epByap AJI 0CaJiKa U3 OTCTOMHHUKOB BbicOTOM H
= 1,4 m, tuametpom D = 1,5 M. YcTaHaBirBaeM MEIIAJIKy ¢ YaCTOTOM BpallieHUs
40 00./MuH.

7.7. Pe3epByap NpOMBIBHOM BOJIBI JIsI MEXaHUYECKUX (PUIBTPOB.

OObeM TPOMBIBHOM BOJIBI Ha MMPOMBIBKY 1 MeXxaHHYECKOro GpuibTpa:

Woee® = F' -]ty - 60/1000 (7.7.1)

mpoM
F' — nnomanp 0HOro MEXaHMYECKOTO (PUIIBTPA;
] — MHTEHCHUBHOCTH BOAHOM IIPOMBIBKHU;

tnpum — IIPOOJOJDKHUTCIBbHOCTD ITPOMBIBKH, MHH.

W = 14-14-10-60/1000 = 11,76 M3

poM

W, =198-11=2,2

[IpuaumaeM BeicOTy pe3epByapa H=2,5 m, Toria qruaMeTp COCTaBUT:

D, = [|EE (7.7.2)

p—pa TH

[IpruHMMaeM K yCTaHOBKE pe3epByap I 0CaJKa U3 OTCTOMHUKOB BbIcOTOW H

= 2,5 M, nuametpom D =25 m.



8. Pacuert y3.1a 00e3Bpe:KMBaHUs JII0ATOB
Tax xak »m0aT KaTHOHOOOMEHHBIX (PUIBTPOB BKIIOYAET KUCIBIA PacTBOP C
KaTHOHAMM METaJVIOB, a »JJII0AaT AHUOHOOOMEHHBIX (WIBTPOB — ILIEJIOYHOU
pacTBOp, TO NPH UX CMEIIMBAHMHM BO3MOYKHA PEaKIUs HEUTpaIu3alud KHCIBIX
CTOKOB C 00ecre4eHreM H30BbITOYHOM IIEeTOYHOCTH, IPU KOTOPOM MOHBI METAJLIOB
00pa3yroT r’UAPOKCUIBI METAIIIOB, CHOCOOHBIX BBIIACTh B OCAOK.
Perenepariusi KaTHOHOOOMEHHBIX (UIBTPOB MPOUCXOAUT | pa3 B CYTKH.
3HAYUT I0YACOBOM PacXo 3Mm0atoB: 52T = 6,18/24 = 0,2575 m? /4.
Pereneparusi aHnoHOOOMEHHBIX (GUIBTPOB MpoucxoauT 1 pa3 B 1,5 cyTok.
3HauuT MOYacOBOM pacxox »moaros: g5 = 3,36/36 = 0,093 »* /u.
Toraa cymMMapHBbIi pacxon;:
Qmix = qi]‘::g + qf]:l: (81)
Qmix = 0,2575+ 0,093 = 0,3505 m?/4
[Ipn cMemMBaHMM CTOKOB JOCTHraeTcs H30BITOYHAS MIEIOYHOCTh =
oOecrieynBaeTcs HEUTpaiM3amuss M 00pa3oBaHUE TUAPOKCHIOB METAJIOB.
CMemeHne  3THUX  CTOKOB  NPENyCMAaTpUBAaeTCss B CMECUTEISX  C

MPOJOJKATEILHOCTBIO TPEObIBAHUS 3 MUH.



8.1. Pacuer cmecureas
Wmix = qmix t (811)

_0,3505-3

mix &0

= 0,018 m*?

HpI/IHI/IMaeM BBICOTY CMCCHUTCIIA H:O,3 M, TOraa auaMeTp COCTAaBUT:

[4-Wp;
Dmix = ‘\Il R.EIM (812)
||4 . 0,018
Dmix = 1394702~ 0™
u\‘ ¥ ¥
8.2. Pacuer oTCTOMHHUKA
st BBIICIICHUS ocajaka peaycMaTpruBacM OTCTOMHUK C

MPOJIOIKUTEILHOCTHIO OTCTauBaHus 3-4 Jaca.
O0BEM OTCTOMHHUKA COCTABUT:
Wset = qmix 'tset (821)

W.__ = 0,3505-4=1,402m?

g8t

[IpyHrumaeM K yCTaHOBKE 1 THIIOBOW HAaWMMEHBIINKA BEPTUKAJIBHBIN
OTCTOMHMK BBICOTOM KOHHWYECKOW yacTu 1,8 M, BHICOTOW IUJIMHAPUYECKOW YacTu
4,1 m, nuameTpoM Dgy=4 M.

BnaxxHocTb 00paboTaHHOTO ocajka  Kojebiercs B Ipeaenax
97%<P1,d<98%, 00BeM ocaaka cocTaBUT 5-7%:

t,-0..%-t
Qg = T 2 (8.2.2)

_ 4-03505-8

Qmud - 100 =011 MEfCMEH}’

OC&I[OK HaIIpaBJIsICTCA B €MKOCTb IJIsl nocjacayromero 00e3BOKMBAHUS HAa

neHTpudyrax.

8.3. Onpenesienune o0 beMa éMKOCTH (pe3epByapa) sl 0CAIKOB OTCTOMHUKA

Wo —Q 12 (8.3.1)

p—pa

WS =011-1,2=0,132 Mm?

[IpuHumMaeM k yctaHOBKe pezepByap BoicoToil Ho. =0,5 M, TOoraa nuamerp

COCTAaBUT:



4 W ocao

ocad __ p—-pa
Dpfpa - T H (832)
. ||4 0,132
DX = 0,6 m

pp2 (3,14 -0,5 -
\

Jlist nanpHeieit o0paboTKH 0CaZoK MOCTyNaeT Ha HEHTPUYTH.

8.4. Pacuer MmexaHH4ecKOro 00€3BOKMBAHUA 0CAKA
JIns mMexaHu4yeckoro O0E€3BOKMBAHMS OCaJlka MNPUHUMAeM K YCTaHOBKE
tunosble eHTpUudyru tuna OI'I-202K-05 ¢ npou3BoAUTETBHOCTBIO:

Oy = (15+20)-1 (8.4.1)

Ger = 17-0,6-0,2 = 2,04 M /4

8.4.1. Onpenenenue TpeOyeMOro KOJIM4eCTBa LIEHTPUDYT.

= Oma__ 8.4.1.1
224 (84.1.1)

0,41
Ny = —————— ~lwum;
2,04-2-24
[IpunumMaeM k yctanoBke 1 padouyio u 1 pe3epBHYIO HIEHTpUPYTH.
8.4.2. OnpeneneHue pasMepoB CKJIaa Keka.
Kex (ocamok) c muentpudyru HampaBisercs Ha ckian s 3-4 wmec.
XpaHEHMS], COOTBETCTBEHHO TUIONIAAb CKJIa/a COCTABHT:

£ _ 0430 _Qu,-(100-97)-4-30
""" H (100—70)-H
0,11-3-4-30
'FG =
30-2

(8.4.2.1)

= 0,66 M°

[IpunumaeMm ckiiag pazmepamu BXL=1x0,7 m.



9. CymmapHoe K0JIH4eCTBO 000PY/I0BAHUS HOHOOOMEHHOM YCTAHOBKH

Tabi. 2. O6opynoBanrie HOHOOOMEHHON YCTAHOBKH.

Ne HanmenoBanue OcHOBHBIE Kou-Bo [Ipnmeuanue
n/n pa3Mepbl
1 2 3 4 5
1. Y3eJ HOATOTOBKHU
1.1 | Ycpenuurensb D=6 m 1 CranpHOM
H=4 m pe3epByap
1.2 | BepTukanibHbIii D=6 m 2
OTCTOMHHUK H=7,55 ™
1.3 | Mexanuueckue BxL = 1,2x1,2m 4 pab. JIByXCIOVHBIN
(GUIBTPHI H,=0,4-0,5wm 1 pe3epB. | GunbTp ¢ mogauet
(kBapIeBbIT BOJIbI CBEPXY BHH3
TIECOK)
1.4 | CopburoHHbIE D=3 ™ 4 3arpyska A1 -3
(UITBTPEI Hz=2,5m
1 BeTBb U3 4
buIbTPOB
2. ¥Y3e1 HOHOOOMEHHBIX (OHJILTPOB
2.1 | KatnoHnTOBBIE D=2wm 1 pa0. Ounetp OUIIa 1-
GUIBTPHI H=2,5m 1 peseps. 15-6
3arpy3ka K'V-2-8
2.2 | AHUOHUTOBBIC D=2 wm 1 pab. OunsTp OUlla 1-
buIBTPHI H.=2,5M 1 peseps. 15-6
3arpy3ka AH-1811
3. V3eJ1 pereHepupyIOLIMX PACTBOPOB
3.1 | EMkocTH constHOM D=2,1m 2 Pacxomnbril 6ak ¢
KHUCJIOTBI H=2m KHCJIOTOYCTOMYUBBI
M TTOKPBITHEM
3.2 | EMkocTH enxoro Hatpa D=1,7wm 2 PacTBOpHBIii Oak ¢
H=1,6 m KHCJIOTOYCTONYHUBBI
M TTOKPBITHEM
D=1,7m 2 PacxonbIi 0ak ¢
H=1,7m KHCJIOTOYCTONYHUBBI
M TTOKPBITHEM
3.3 | EMkocThb niis coopa BxL=1,4x1,5m 1
OYHMIIEHHON BOJIBI H=1,5™
3.4 | EMkocTh s D=3m 1
IIPOMBIBHBIX BOJT JJIS H=3 m
MOHOOOMEHHBIX
buabTpOB
3.5 | Ins >ar0aTOB OT
peresepanuu
HMOHOOOMEHHBIX
bUIBTPOB:
JI1s KaTHOHOOOMEHHBIX D=2,1 M 1




(GuIbTPOB H=2 m
JI1s aHMOHOOOMEHHBIX D=1,7M 1
bunbTpOB H=1,7 m
3.6 | EMKoOCTB i1 ocaika u3 D=1,5m 1 Merimranka 40
OTCTOMHHUKOB H=1,4 m 00/MuH
3.7 | Pe3epByap mpOoMBIBHOM D=2,5m 1
BOJBI JUIA H=2,5 ™
MEXaHHIECCKUX
(GUIBTPOB
4. Y3ej1 00e3BpeKNBAHUS IJIIOATOB
4.1 | Cmecutenb D=0,3 m 1
H=0,3 m
4.2 | OTcTOMHUK D=4 m 1 BepTukanbHblii
H=5,9 m
4.3 | Pe3epByap 115 ocanka D=0,6 m 1
OTCTOMHHUKA H=0,5 m
4.4 | lentpudyra 1 pab. OI'lI-202K-05
1 peseps.
4.5 | Cxiang xexa BxL=1x0,7 m




3akJIoueHue

bein  mpousBeneH pacyeT HMOHOOOMEHHOM YCTAHOBKHM, BBINIOJIHEHA €€
TEXHOJIOTUYECKAasi CXeMa U IJIaH PacIOIOXKEHUS COOPYKEHUN OYMCTKHU.

B kauecTBe COOpYyKEHUN YCTAHOBKH Ha 35 M°/d ObLTH [IPUHATHI CIEAYIOLINE:

- ycpenautens H=4 M, D=6 w;

- BEPTUKAJIBHBIN OTCTOMHUK D=6 M;

- Mexanuueckue GunbTpel 1,2 x 1,2 Mm;

- cop6rmonnbie GpunbTpel D=3 M, H=2,5 ™m;

- KaTHOHUTOBBIE GUIBTPBl D=2,5 M, H=2 Mm;

- aHMOHOOOMeHHbIe PubTpsl D=2,5 M, H=2 Mm;

- pacxoanbie Oaku st HCl H=2 M, D=2,1 m;

- pactBopHbIe Oaku st NaOH H=1,6 m, D=1,7 wm;

- pacxoansie O0aku st NaOH H=1,7 m, D=1,7 wm;

- pe3epByap ouuileHHOU Bojibl BXL=1,4X1,5 m;

- 0aK 1711 IPOMBIBHBIX BOJ JJ11 HOHOOOMEHHBIX (priibTpoB H=3 M, D=3 m;

- pe3epByap I dJ1r0aTa KaTHOHOOOMEHHBIX (uiasTpoB H=2 M, D=2,1 Mm;

- pe3epByap s dar0ara aHnoHooOMeHHbIX puiibTpoB H=1,7 M, D=1,7 Mm;

- pe3epByap Jis ocaaka u3 orctoitHukoB H=1,4 m, D=1,5 wm;

- pe3epByap NPOMBIBHON BOJABI I MeXaHW4YeCKux GuiabTpoB H=2,5M,
D=2,5m;

- cmecurens H=0,3 M, D=0,3 m;

- BEPTUKAIbHBIN OTCTOMHUK D=4 Mm;

- pe3epByap mis ocaakoB orcroitHuka Hy. =0,8=6 m, D=0,5 m;

- nentpudyru tTuna OI'I-202K-05;

- cknag keka BxL=1x0,7 m.

brnaromapsi Takoil yCTaHOBKE MPOUCXOAUT OOECCONMBAHME W OYHCTKA
CTOYHBIX BOJI OT MOHOB METAJUIOB, a TaKXKE JIPYTUX 3arpsi3HEHUN JI0 3aJIaHHBIX
KOHIIEHTpaIuii. MUHYCOM YCTaHOBKH SIBJIIETCS TTIOCTOSTHHASI 3arpy3Ka peareHToB U

yIaJieHue 0CaJiKa, a TIF0COM - OHH CTIOCOOHBI paboTaTh 6€3 epephiBa.
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