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opneHa Tpynosoro KpacHoro 3HaMeH¥ TenIOTeXHHUeCKOI'Q0 HAYUHO-
necnenosarTenbekoro MHETWTytra M. $.93.J3epmimckoro (YpaaBIW)

WCTOXHUTE IV B.AKOIEWH, J.0.JOTYHOBA
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METOIMUECKVE YKASAHVS

O PACETY HOPM PACXONA MY-34-70-157-87
XMAUECKVX PEATEHTOB 1JIA
HEATPAJIMBALIMY CTOYHHX BOIL
TEMJIOBHX 3JEKTPOCTAHLIAA

BeeneHw BlepBHe

Cpox peficTeBuA YyCTAHOBIEH
¢ 09.01.87 r.

no 09.01.97 r.

Hacrosmye Meromuueckne yKazaHMA PaCHpOCTPRHAOTCH HA
TENJAOBHE JJNESKTPOCTAHIINKM, B IPOLECCE IKCIAYATAIIUMN KOTOPHX
o0pas3ywTCA CTOUHHE BOOH, MMenuyue H3OHTOUHYW KUCIOTHOCTH
WIM meNOUYHOCTh, M YCTAHABJIMBAKT METONH PACUeTa TEeXHONO-

ruuecKy OCOCHOBSHHLHX HOPM pacxona X¥MHUUECKNX pPeareHTOB
INA HeRTpaaulaluuy CTOUHHX BOL.

BBEAEHWNEL

[log HOpMOR pacxoja XMMUUECKUX DPEAreHTOB CHefyeT MNOHUMATb
KOAMUECTBO DOAreHTOB (KUCAOTH WAN mesiouy), HeobxomuMmoe OJAR Helr-
panuzauun 1 M° CTOUHHX BOJ.

Ha TenioBux 3M6KTPOCTAHLMAX CTOUYHNE BOOH, VMMemmKe H3OGHTOU-
HY©O KHCAOTHOCTb HMIH TenouHocTs (BAR CTOUHHX BOU, 34echb W galee
rsopaTHad), o6pasywTca NpM 3KCIAyaTal¥¥ BONCNOLI'CTOBUTEJIbHHX
yeraHoBok (BIIY) ximMuueckoro ofecconuBaHus, NPU OOMHBKAX pere:
HepaTHBHNX Boanyxononorpesareneit (PBI) ¥ xoHBeKTHBHHX nosepx-
HocTelt Harpesa KOTAOB, & 'TAKKS TP XHMHUSCKUX OPOMHBKAX W KOH-
cepBalMy 000PYINOBAHKA.

Pacxon peareHToB uafa HeATpaAM3alMK CTOUHHX BOJN OIpPeKead-
@TCA 3HAUGHMEM KX MAONTOUHON KHCXOTHOCTH WIM WMEJOUHOCTH. OTO
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sHaueHue, B CBOK OUEDOAL, 32BRCKHT OT CXeMw I.L/, ynejamHuHX pacXxo -
00OB pPearsHTOB OJIA pPereHepauy UOHHTCE K KauscTBa MCXONHOR BORH.
[lpy o6mupkax PBIl KMCHIOTHOCTE CTOUHHX BOJ, 38BUCHT OT XMMMUSCKOIO
COCTaBA TOMAMBA Y CTEleHU ero cropasnd. llpy xuMuieCKUX NPOMBIBKaX
¥ KOHCSpBAalLMK 0G0DYLOBAKUA 3HAUSHME KUCIOTHOCTY MEM MEeROUHOCTH
3aBHCHUT OT BHOpPAHHOI'G METOmZa U WCMNONB30B8HHLX NPH 3TOM peareH-

TOB.

MeTonuueckue yKARAHUA NpefHa3HAueHH HJaR ACHONb30BaHUA JKC-—
IIyaTAIMOHKLM fepcoHanom neffereyonux ToC npu pacuerax HOpDM pac-
¥Ona XWMUUECKUY peal@HTOR Ha Heflrpenuzanvo CTOYHHX BOR. AJAA Npo-
exrupyeMex TOC HODMH YCTAHABTUBEOTCA NPOEKTHOR opraHusaunuef.

PeayinbraTh pacueroe CBONATCA B Tabauuy, $opma KOTOpPO# Ipw-
BeIeH4 B MpHIO¥eHnd L.

HopMu pacxXciioB PEearekToB ha HeRTpajJuzaldic CTOUHHX BOf YT-
pepxananTcs pykoBopcrroM PIAY(IIO0), B xoropoe mxoauMT maHHas ToC.

I. OIPEIEJEHAE HOPM PACXOAA
PEAIEHTOB A HEATPAJVBALMY CTOUHHX BOQI
BONOMOATOTOBUTEILHHX YCTAHOBOK

I1.1. YeraHORKY XUMUUEGCKODD O0eCCONMUBAHUR

OTpaloTaHHNe pereHepauuoHHue pacTBODH 00eCCONMMBANKUX YyCTa-
HOBOK nepen cOpoCOM B BOAHHE OUBRKTH HANDABIAWTCA B Oaxu-Helr-
Panu3aTopH, DEe IPOUCXO4AT MY CMEUMBANHME ¥ B3SMMHAH UACTUUHAH
HeliTpanuzauua. Lxg roaHo#l HeRTpanmsauuy CTOUHNX BOL B OaxH-Helr-
paaU3aTOPH CASNYST LNOOABAATL DPOAreHTH (KMCAOTY WAKM Wexaous). Pac-
xon peareHrop (r-ske/M°) paccuMrwBaeTcs no dopuyae

D=2K~-LA,
rne J1 TpefysMHii pacxol, POareHTOB;
LK - CyMMa KAaTHMOHOB B CTOUHHIX BOjlax, MOCTynamyuxXx B S8K-
HYeRTpanrMaaTop,;

2 A ~- CyMMa aHWOHOB B CTOUHWYX BOjax, NocTynaouux B 0ax-
HeATPaan3aTop.
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[ipeoGaapaive {rno pacuery) KATHOHOB YKa3uBaeT HA HU3OHTOUHYL

MENOUHOCTH, 8 AHUCHOB ~ HA UIOHTOUHYI KACAOTHOCTL CTOWHHX BOA B
Gake-He#Tpanusartops.

CyMMa KATHOMOB ~ CYMMapHOe COpepxaHMe KaTHOHOB KalbLUA,
MarHuf, HOTDMA, & CYMM8 aHMOHOB - CyMMapHOe conepxaHue cyabda-
TOB, XJIOPHAOB, KPOMHEKUCAOTH, OMKaploHATOB, HUTPATOB, OPraHuEM.
KomMyecTss 3THX KOMIOHEHTOB (r-aks/M°), MOCTYNAOMMX B GaKku-HeAT-

PaaM3aTopd ¢ OTpaCoTaHHNMYU pereHepalMoHHEMY PaCTBOPAMH, pPacCuM-
THBAWTCH [0 cAeAYymMM DODPMYNaM:

Ca=Ca ﬂ;q :
Mg =mg"

4+g
q

: n
HSi O5= HS10,
d+g

— np" Htq

Upr = 0;)11' Q-;q ,




-6 -

roe Cﬂn, Mgﬂ, Nan, 5@? . Cfn, HSL'H;, NU; , UHF ~ COonepxaHue
COOTBETCTBYVIUX KOMNOHEHTOR B BOAE NO-
6ae MPenovUCTKY (repes WOHUTHLMM PUILT-
pamu), r-3KB/M°;
DN& 0H " DHz sy, — Pacxony (100%-Hre) enKoro HaTps ¥ cep-
HO# KMUCJHOWhH HA pereHepalt KOHUTOB,
p/u (pPHHMMAKTCA 110 DAHHMM TEXHOMOTHUE-
CKCr'o pacuera cxems BIY);
8 - npowseomurenssocts BIY, MS/u;
- PACXOA BOUH Ha cofcTBeHHNe Hyxaw BIY
( pereHepauue MOHUTOB), M°/u.

KonuuecTBO CTOUHMX BOJ ((;) BIlY xumuueckoro cOecconydsadusa
CRENYEeT NPUHVMATE MO JAaHHEM TeXHOJOorMuecKoro pacuera cxomu BILY
WA B BUOE DAs’HOCTH MOXIY KOJIMUSCTBOM UCYXOAHOW ¥ 00palfcTaHHOM
BONN RAA MOHMTHON yacrtu BIWY.

KavecTso BOON MO CONSDXAHKH OTASNLHHX COCTABAMOUUX (Mr/Kr)
nocae TPEJOUMCTKY MOXHO NPUOAIKEHHO OleHHMTR N0 chaenywuyM $op-
MYJAaM:

8) KOoaryRRuUUA BOAL COPHOKMCIIEM aoMUHYEM .

S0, =50, +ol, 48

UCx

.nf? i
0il, = 0,75 5.0, " ;

LHCX

Opr = 0,25 0pr

rne ol - nosa xoarynsHra, Mr-pKe/1.
O6uHO HEXOOUTCR B Npenenax
0,5-1,2 Mp-axB/xr;
50: c': Si U; X Upurcx- conepxaHue CyabdaTOB,
KRDEMESXUCAOTH U OPIaHHUUBCKHUX
BeMeCcTE B MCXONHOW BOmEe, IOCTY
naomeit Ha BV, mr/kr.
OcTalbHye NPMMeCH B BOJE [10CAO KOAr'YyNALMM CODHOKUCIABM alioMUHK-
em ocraprcs 0e3 M3IMEeHeHUH;
6) COBMECTHO® MABECTKOBAHMO ¥ KOArYAAUUA BOOH CEPHOKUCIHM

RejaeaiOM.
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n UCX |  UCX t
)Ka =)KU -u  +U +Ax  mr-sxp/xr;

i n n
Mg =X ~(a MP~3KB/KI';

5[0;=U,355102ucx14r/xr';

dCX

Qgr ={0250pr  wmr/xr;

$0,=50, *+al, 48 wr/xr,

rae X, - ofmas xecTkocTb BOAM mo H-xa-
TAOKYATHHX (QWILTPOB, P-3KB/M" ;
)Kucx’ muc:xr: MW" - mecrkoeTh M @WEMOYHOCTB COOT-
BeTCTBEHHO B HCXOOHO¥® YU OCBEeT-
NEeHHO} BODE, MI'-2KB/KD;

ol - N03a KOALYNSHTA, MP-3KB/KD.
COHUHO HaXOOUTCA B Npenenax
0,20-0,75;

fl
[l - menouHocTh OCBETAEHHOR BORH

Haxonurcs B npepenax 0,4-
0,8 MP~3KB/KI.

[lpennonaraerca, uTO COGHMHEHHA Xele3a HR NPeNOoUMCTHE yna-

AAOTCA TIOXHOCTHID, & OCTaNbHHE [loKajarean KaieCTBa OCTawTCsH 0ea
N3MEHEHUHA .

HDpumevadya: [, lokasarenn KauecTea BONH, HCINNNbL-~
3yeMHe B pacueTax, IPHHUMaKRTCHR VCPEenHeHHne IC Ce30MaM
33 POl ¥ NoO ropaM 3a npenmpnyuue D net. 2. las pelicr-
BYWOUX JASXTPOCTAHUKR NpU OTCYTCTDHM XIMHUBCKOIO KONT-
PONA 38 COJEDPXKAHVWEM B BORE BLUEYKABAHHHY KATHOHOB W
aHUOHOB MNMYCKAeTCA OUPENEeNATE KUCTOTHOCTh WAU Wenou-
HOCTE CTOUHHX BOf XUMUYECKUM AHANUIOM {TUTDOBAHHEM C
COOTBETCTBYOUNM HMHIMKATOPOM) .

Hopma pacxona pearerTos (kr/m°) nis HeTpanu3auu CTOUHYX
son BILY xumunueckoro oCeccoxvsanua onpejensercs no dopMmyne

H = D3af
a J
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J -~ SKBUBSIGHTHAS Macca peareHra, r/r-sks;
Q - conepxaHue AKTUBHMOM uyacTu B TOBApHOM pearedTe, %.

I1.2. YerasoBra ximuusckoro ob6eccOoaMBaHMsg IO
cxeme "uenouxa"

Pacxon peaPaHTOB OJNA HeWTD: (sauuy cToudnx Bop BIY no
cxeMe "uernouxa" onpenenAeTcA 3HAUOHMEOM M3CHTOUHOR KUCAOTHOCTH
HWIYM menouHocT, Kax ¥ B n.l.l, B BUme pasHOCTH CYMMH KATHOHOB
¥ aHMOHOR B CTOUHHWX BOS8X. NOCTyNawmMX B Oax-HelTpaanwsarop.

CocTaR CTOUHHIX BOL B coOTBeTCTBUM ¢ Maronuxol BHA Mauepro-

npoma (no pexomennaumsm BTH) naxomurcs mo crenyoumm dopmynam,
3
r-3¥B/K°;

. Ca" (K1)
La = K ;
Mg = MQ”K(Kﬁf)’
Nag = Nﬂn(Kf"'f) Z.ﬂd'(/\’z'f'/)
'? 1 ’
5p S0y (K, (K +f) ZKB(/(,-H)
“TTTK, Ky
n
o~ LE (K +__f_);
Kr
___U,3(K1+f)(ﬁf"'f(z),
CUS“""'“_K',"‘“'"_"’
. HSiO; (K, +1)
HS'.03= : f‘, - )

/

rge &, b - ynexsuse pacxomu meAOUM M XMCAOTH HA DOT'GHPAIMD
MOMHTOB, I'-2XKB/r-8KB;

Hyy K, - xosdpuunent, onpemensemte nmo rataiue.
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UCHOBHHE XapaKTEepHUCTHKM YCTAHOBKM XVMWUUECKOIro
ofecconuBanus, paBorTamux no cxeme "uenouxa"

Cymma YoenoHut pacxom, | - . .

aHUOHOB _ xeMa "uenouxa
r~3KB/-3KB

>.Ce+S0,, dinids

MP-3KB/ 1

]
" —
R 0,I | 0,02{ 2,4 1,5 H, (CK~1)~H,(CK-1)~D-

3-4 10,2 0,058 1,51 1,2 [HUCK-1)-H,(KY-2)-A,*

x( f1H-31)-D-H,(Ck-1)-A, {46 17
4 -5 0,251 0,08] 1,75 1,2 To xe

6 - 7 0,5 0,L 1,75 1,8 Hf(w-z)—y,(/(y-z) Ay X
X(AH-31)~H,(CK-1)-A,(AB-17)

Hopma pacxoma peareHToB RJAA HelTpaama3allM¥ CTOUHHX BOL Of-
penenaercsa rno dopmyne, mpueeneHHoi B n.l.1.

IpumeuaHue . [iaa geflcTByoaux sAeKTPoCTaHUMi Ipu
OTCYTCTBMM HAHHHX [0 CONEPXAHMIO0 B BOLE BHUEYKA3AHHHX
KATHOHOB M aHWOHOB HOIMYCKaeTCHA ONpefeNAsTb KMUCIQTHOCTS
WM [eJOUHOCTb CTOUHHX BON XUMWUECKMM aHamsoM (TUTpo-
BAHHEM C COOTBETCTBYIIIMM HHIWKATODOM) .

[.3. YocraHOoBKA YMATUEHMA BONH 1O CXEME
H-Na -xaTHOHUPOBAHUSA

Ina BIY, paGorangux NO CXeMaM KaK NapannelbHOro, Tak U
nocaenosaTeNbHOro H-Nad -KaTHOBMPOBaHWA, 3ATPATH PEareHTOB HA
HeTpaAuaalMo ONpeNeNAVTCA KMCAOTHOCTHO (K, r-a3kB/M°) oTpaGo-
TAHHHX DPEreHOPAMOHHHX PACTBOPOB H —-KATHOHUTHHX $UABTPOB IO

ropane (B0 KNk, + 1)

K, 7

K
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rge b, - ynemsmuit pacxon cepmoRt xucnots Ha pereHepaiimp Ka-
ooy TVOHHTE, r~3KB/r-3KB;

X, - ofmas ®eCTKOCTbL BOQM MOCHe H -KATHOHUTHNX FUALT
DOB, D~3KB/M°;

K, ~ rooddrLMeHT CcOBCTBEHHHX HyXI H —KaTHOHUTHHX BDUIbT-

poB, H n
. (;C.H (’)Kﬂ )KGCT)
K, e ’
rpe ng - YOEenbHH pacxon BOOH Ha COOCTBEHHHE HyxOH H ~KaTH-

OHUTHHX OUABTPOB, NpVHMMAeMHR MO0 JaHHHEM TEeXHOMAOIH-
ueckoro pacuera BIY, M°/M°;

£ ¢ — OOMEHHas eMKOCTD> KaTWOHMTa, OfpenenseMasn no dak-
TUUSCKMM NAHHEM IJKCILIyaTanuMy WIU M0 JaHHBM TEeXHO-
noruusckoro pacuera BIY, r-ske/M°.

Hopma pacxoma menouy ya Helrpanusauuw oMNpenensercAa no Gop-
MyJle, npuBegenHo#t B m.l.l.

[lpyMepy pacueTa HOPM pacxofa peareHToB OJIA HelTpanusauuu
CTOUHLIX BOL TOC MNpuUBeneHH B NMPUAOREHUN 2.

2. OHPEIEJEHE HOPM PACXOLA
PEATEHTOB AJIH HEMTPAJMSALY OEMHBOYHHX BOJ
PETEHEPATYBHHX BOZNYXOINONOIPEBATEJEN
1 KOHBEKTUBHHX [OBEPXHOCTER HAI'PEBA KOTJOB,

CHAI' AKX MA3YT

O6MuBOouHwe BOpa PBII 1 KOHBEKTUBHHX NoBepXHOCTE# Harpesa
KOTNOB ¥MEHOT BHCOKYD KUCAOTHOCTL W NMOBHmMEHHOES comepxaHue ToKCUU-
HuX BemecTs (BaHanus, Hukens, Mean). Ha TAC arty Bogm mojpBeprawT-
cA Hefrpamsauud U 00e3BpexVBAHMO B OfHY WIX [Be CTaguyu B 38BU-
CHMOCTHK OT NPUMEHAEMO® TeXHONOTHUaCKOR cxemul.

OnHocraguitHaa HeRTpanuzauusa NMpefycMaTpHBaeT 06padoTKy DO-
MHBOUHNX BOZ M3BeCTbw A0 3HAaueHMA pH= 9,0:+10 nna ocaxneHua OKHC-
NMOB xene3a, BaHANUA, HUKENR, Meau, & TAxxe cyuapdara KaAbLHIL.

AByxcranuiiHaa HeATpPANK3ALAA NPSNYCMATDUBAGT:
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- Ha nepeoffi cranuy - 00paGOTKY OOMHBOUHHX BOO ©LKWHM HATDOM
no anauenus pH = 4,5:5 nna ocaxneHua OKUCAOB BAHANMA COBMECTHO
C PHOIPOOKMChb Xene3a U ¥ BueNeHUA BaHANKA B ouiaM,

- Ha BTOPOiX cTaunuyM - o6palOTKYy OCBeTIAEeHHON BONN WM3BECTLI
no sHauenusa pH = 9,5:10 nna ocammenus OKMACHOB Xenesa, HUKOIS,
Menoy U cyabdarTa Kalnbliud.

L1o3uw WenouHHX PeareHTOB B 3ABUCHMOCTH OT KUCIAOTHOCTU OOME-
BOUHHX BOJM ONPERENAKTCH 3SKCNEePUMEHTAaNbHO. [ipV OTCYTCTBUU ONHTHHIX
DaHHHX B COOTBETCTBMU ¢ "PyKOBOOCTBOM MO HAPOEKTUPOBaAHWO 006palor-
KM ¥ OUMCTKM MNPOM3BOACTBEHHHX CTOUHHLX BOM TENNOBHX JJEeFTPOCTAH-
umit" (M. : Audopmasepro, I1976) pacxony peareHToB HNA HeRTpaavaa-
UMM OOMBIBOUHNKX BON NPY pByxcTanuiHo# o6paboTKe MOXHO NPUHATDL:

- enxoro Hatpa B nepsoit craguu 6,0 kr/M° B TepecueTe Ha

NaOH

- uaBecTy Bo BTOpol cramuu 5,6 kKr/M° B mepecuere Ha Lal .

Nrsa opHocTamuiiHo 00paloTKY COMHBOUHHX BOM DPAaCX0l W3BECTH
MpMHMMaeTcss paBHsM 9,8 kr/m° B nepecuere Ha Lal

HopmMa pacxoma ToBapHoro peareHra (kr/M°) xoppexkTupyeTcd c
yUyeTOM CONEDPKAHMA B HEeM aKTUMBHOI'O BemecTna o fopMmyne

_JD
fi-zf1ﬂﬂ.

3. ONPEJEJEHVE HOPM PACXOIA
PEAFEHTOB JUJIi HEATPAIM3ALYM CTOYHHX BOJ
XYMUUECKMX [POMBMBOK ¥ KOHCEPBALMA OBOPYILOBAHUS

C6op ¥ HelTpanusauug oTpalCTaHHbHX MPOMBBOUHLX U KOHCEDBU-
DYKUMX PACTBOPOB B COOTBETCTBMM C "PyKOBOACTBOM [0 NPOEKTHDOBA-
HUo O6palOTKM M OUMCTKHY NPOM3BONCTBEHHHX CTOUHWX BOJ TeNMOBHIX
ajekTpocTaHimMi" npenycMmarpuBawTca B Oaxax-Hefrpanusaropax. Hucnwe
U tieJIOUHBE MMPOMWBOUHWE DACTBOPH NOABEPrawnTcA B3ayMHOR Helrpanu-
saunn. HaA okKOHuaTelnbHOU HelTpanuszaumMy U ocaxieHWd IHOPOOKUCH we-—
jge3a NPOMBIBOUHHE PACTBOPH clnenyeT ofpafaTwBaTbh U3BECTLIO!

- o 3HaueHua PH = I0 - npu CONMAHOKMUCNOTHOM ¥ TULDPAIUHHO-
KUCIOTHOM METOnax,

- po sHavenus QOH= Il - npu moHoaMMOHMIIMTDATHOM MeTone,

[TPOMHBKAX HU3KOMOJEKYJIAPHLMM M NUMKapOOHOBHMM KUCIOTEMW U draie-
BOKUCIOTHOM MeTone;
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- 00 3HaueHus PH = I2 - npy Haauwumu B pacTBOpax coenuHEHMN
L TOXK.
OcpeTneHHyo BOLY HeOGXOLMMO NOLKUCHATH 5O sHavenus pH =
= 6,5:8,5.
Hloss BBOGMMEIX pPEAreHTOB ONPEAEAATCH BKCNEPUMEeHTANBHO Ha
OCHOBaHUY J8HHHY XUMHUBCKOIO AHAJN3a ¥ YCPeNHAWTCHA He MeHee uem

[I0 TpeM IPOMHBKAM.
Hopma pacxoma peareHT™0s OnpefnendaeTCs no PopMyne, NMpHBEleH-

Hod B 1n1.1.1.

Opunoxesnune I

YTBEPKI A :
UnasHuit uHxeHep POY

1 L} Ig .

el

HOPMH PACXCIA PEATEHTOB
LJif HEATPAJM3ALMK CTOYHHX BO

HavMeHoBaHue TaC

HopMma pacxoga pearedHroB An geﬁwpanusaunn
CTOUHHX BOL, KI'/M

HammeHoBaHE
pearenTa (Map- PBI ¥ xoHBEK- XVMHUUECKUX NpO-
kKa, COpT, T TUEHHX NOBEpPX- MHBOK M KOHCEp-
¥ T.0.) HocTeil Harpeea BALUM
| KOTJOB
I'nabHuit mpxeHep
NOxRMuUChH

HauanbHUK pexa

nounuch
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IprnoxeHune 2

[MPYMEPH PACYETA HOPM PACXOIA
PEATEHTOB JUIf HEMTPAJM3ALMY CTOYHHX BOJ T3C

I. 'pumep pacueTa pacxouna peareHToB Ha HefTpaausanuw 2Tou-
Hux sopn BIY, paGorameit no cxemMe: KOaryfALMA CEPHOKMCIRM aJOMU-
HHEM B OCBETAMTENe — INEYXCTYTIeHuaToe XuMHUeCcKoe 00eCCONMBAHUe:

HauecTBeHHHE cocTaB MexonHO# BOOH

Kecrkocrs ofman >KD = [,06 Mr-ake/«r;
mexouncets U = I,6 Mr-ake/kr;

kamsuuit (g = 1,2 mr-oke/xr;

Mo PHH) Mg = 0,46 Mr-aks/kr;

Hatpu#t Na = 0,47 mr-sks/kr;
cymedaru SO, = 0,29 Mr-akB/kr;
xnopma Cf = 0,24 mr-arB/Kr;
xpemtexuciaora Hoil; = 6,0 mr/kr;

oprauwueckhe pemectsa Upr = 6,0 mr/kr.

HavecTBeHHu{ cOecYaR KoaryIUpOBaHHOR BOQRH,
nocrynamet B MOHUTHHE (HUALTPH

ol, = 0,8 mr-sxs/x;

C(:l'qr = 1,2 Mr-skB/Kr;

Mgn = 0,46 Mr-sks/kpr;

Cfn = 0,24 Mr-akB/Xr:

Na'' « 0,47 mr-sxe/kr;

501? = 0,29+0,8 =1,09 ur-sxe/xr;
5:‘.02 = 6,0:00,7 = 4,5 nNr/xr;

r
Upr = 0,2046,0 = 1,5 Mr/Kr.
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OnpenesneHne KaueCTBEHHOrO cocTaBa COPOCHHX BOI, ,
nocTynaptux B Sak~HEeATPANK3aTOp OT MOHMTHOR wacru BILY

[TponaponurensHoets BIY @ = 200 m°/u.

[Io ripeppBapuTEeNbHOMY PAcUSTy PacXof BOAH HA COOCTBEHHHE
IH YCTS8HOBKM q, = 28 w2/u.

Pacxonn peareHToB Ha pereHepaupm {I00%-Hue):
SU£ = 1380 kr/cyr = 1173 p-zkB/u;

Na” = 840 kr/eyr = 875 r-axs/u.
O%muit pacxopn popN, nocrynawue# ra BilY,
b
0""=0 +q - 200 + 8 - 228 w/u.

ConepraHue cOCTaBIAMIMUX KOMIOHeHTOB B 1 e
cOpacHBaeMOP BOAH B OAX-HONTDANU3ATOD

Ca = W = 9,77 r-3xB/M°;

Mg =< 9_:5.28& = 2,7 r-3KB/M°;

Na = %_2?;___;*_.__% = 35,1 r-axs/M>;

L = 0,24:28 _ 1,95 r-3KB/M";

25

s, = L29:228 » U7 _ 51 55 1

28

H5503 = 9.1_0..(.52%.?'_.%_ = 0,49 r-srn/vM°;
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HCO., = 0,1:28 0,81 r-aKkB/M°;

J - o8 =
Opr = lﬁ—zg—g-g— = 12,0 r/v°.

Becero s Gaxk-HeifiTpannzaTop nOCTYNAET:
KaTHo40s LK = 48,57 r-ake/M°;

aHuoHoB XA = 54,82 r-sks/M°

KabuTOK KUCIOTHOCTH COoCTaBnsger

2A~ LK =54.82 ~ 48,57 = 6,25 r-akp/m3.

Lns Hefirpanuzavun AIOHTOUHOA KMCNOTHOCTH B Oak-HeRlrpanuza-
TOP CHAERYyeT NOSaBhTh Ca(OH)z B xonmuectee D = 6,7 r-ske/Mm°.

Mpy MCNONL30BAHUM B KQUECTBE peareHTa CTPOUT8NLHOM U2BECTH
mo 'OCT 9I79-7C (@ = 65:85%, J = ) HopMa pacxoma Hy onpere-
nderca no dopmyne

H. — Mi, = M = 0,25 wr/mo.
p {1 i)

2. [lpmMep pacueTa pacxopa peareHToB Ha HeATpanMsanuo CTovu-
Hex Bon BIIY, paGoramnue#t 10 cxeMe: MBBECTKOBAHME C KoaryrAuue#i
CEepHOKUCAOTHLHM XEJIEe30M 3 OCBETANTONAX - ABYXCTYNEHuaToe 062cco-
IXBaHMe ¢ GM0uHEM BXMoueHueM PWIbTPOB (cxema "tenouka™):

pouaBonuTensHocTb BIY cocraBnaser 280 m?/y.

KauvecreeHHut cocTas MCXOOHOW BOAN

o
XecTrocTs ofmans K 6,32 MP-9KB/KI;

i

e IOUHOCTh Ll = 4,7 mr-sks/xr;

Kadbluit La = 4,61 mr-axs/Kr;
MarHANR Mg = 1,71 mr-oxs/kr;
HaTpuil Na = 2,45 mr-skn/xr;
cynbdaTh S0, = 2,1 Mr-sxe/xr;

XIIODUAH CE - 1,96 wmr-sxB/Kr;
KpEMHE KUC I0Ta SLU' = 18,5 Mr/xr;

oprasnuecxue BBE[BCTBB. Opr = 9,0 mr/kr.
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KauecTBeHHH! cOCTAB KW3BECTHOBAHHO-KOArYAKDOBSHHON BOAH
dM = 0,5 Mr-oxs/n (npuHuMasM);

U.{”: 0,7 Mr-ske/n; U, = 0,2 MPr-3KB/KDI;

)Kn:. 5,32 - 4,7 + 0,7 + 0,5 = 2,82 Mr-sxs/kr;

Mgn= I,4 Mr-skB/Kr:
Can= 2,62 - 1,4 = 1,42 mr-sxB/kr;
Na"

n
o, = 2,1 + 0,5 = 2,6 mr-aks/xr;

2,45 Mr-s3KB/Kr;

$:0,= 0,35-16,5 = 5,8 mr/xr;
n

Cl = 1,96 mr-akB/xr;

7
Upr = 0,25:9,0 = 2,25 Mmr/kr;
2K = 5,27 mr-aks/n;

> A = 5,33 ur-sxe/xr;

ZCE*'SDL‘:- 4 .56 Mr-3KB/Kr.

PacueT xauecTBEHHOI'O c¢ocTaBa COPOCHHX BOJ
HOHUTHHX $uWiIBTPOB, nocTynamgux B Oak-HelT-

pajsu3aTop

CornacHc Tabauue, pacxol KMCHAOTH Ha pereHepaumnw & =

= 1,2 r-axB/r-sxs;
pacxoyn eNKoro HaTpa Ha PEreHepaLHo d = 1,7 r-aks/r-sxss
koadduiiueHTH COGCTBEOHHHX HYWI:

K

g = 0'5; KZ = 0,08-



B I M> c6pocHolt Bonw R Gaxe-HeRTpaiau3aTore COASTXKTCA.

Ca = +232 (C,20 + 1) _ 7.1 r-axe/M°;

Mg = 1,2 (0,25 + 1) = 7,0 I"—BT-(‘FI/ME;

No - 2.5 (0,25+1) | 5,33:7.75 (0,08 + I)_ 55 5 r_yxs/i™;
0,25 5,5

50, = 22640, + 1)  5,27-1,2 (0,0 + 1) _ 44 ¢2 P-aKB/M° ;
1 G,25 0,25

cp - 1,96 (0,05 + 1) | 9.8 r-akp/M°;
0,25

_ 0,8 (0,25 & I+« (0,25 - 0,08)_ 0,68 pr-axp/M°;

H5i03 29,07 (0,20 ¢ 1) 0,68 r-aks/mM°.
0,20

B Gax-HelrpaauzarTop nocTynaer BCOIO:
> K = 66,5 Mr-axke/m°;
2 H = 55.78 mr-ake/m°;

LK-ZA =66,5 -55,8 = 10,7 r-zxks/u°.

Ana Heltrpanuzauuy usCHTOUHOR mWeNnouyHoCTH B BaK-HeUTpanrusaTop
cneayer goSasute H,50, ® xonuuecrse D = 10,7 r-oKB/M°.

[Tpu ucnonrzopaHuy Ans HeATpaNMaauMu CepHOM TEXHNUECKON Kuc-
aoTs ([0CT 2184-67) Gamennott ( 0 = 75%, 3 = 49) Hopma pacxona

yo - DIGT _10,7:49:0.1 _ 0.7 wrhd.

Pt e —— e ———
P a

70
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3. llpmmep pacueTa Dacxona peareHTOB Ha HeATpaauzayuw CTOUYHHX

pon BILY, paBotawugef! no cxeme napailjaelbHOro BOZOPOR-HATPUR-KATH-
OHUPO BAHUA:

HauecTBeHHHR cocTaB UCXOQHOR BOAK

Kecrkoerh ofmad 3,3 MP-3KB/KD;
meaouHocTs 2,0 MP-oKB/KD';
Kanbiud 2,3 Mr-ske/Kr;

marHuit 1,0 MP-3KB/KD;

HaTpuit 1,3 Mr-skB/Kr;

cyasdaty 1,3 Mr-ske/Kr;
xaopuas 1,3 Mr-skB/Kr;
Kpemiexucaora 8,0 Mr/xr.

Harpu#t ¥ BOmoOpon-KaTHOKMTHHE OMABTDH B3APPYXREHH CyIbDoyTIOM.

Ompenensem KoohdHuMEOHT COGCTBOHHHX Hyxf AaA H —KaTHOHUTHHIX
duxeTpOB:

H (”(HL'X_MGCT)

KH= -—-CH =6—‘-—-§--|———“'—5 3 3 — 0 I) = 01r0691
&, 300
rre (;?H = 6,5 6°/1° (npunvMaen);

&, = 300 r-aKkB/M° (OpHHAMAEM) .
KucaorHoCTh COPOCHHX BOfg H —KATHOHUTHHX (HABLTPOBR

1,7 ~1,00.(3,3 - 0,1).(0,069 + 1) _ 34,7 r-oks/u°.
0,068

Ans Heflrpaauszauuy M3OHTOUHOR KUCHOTHOCTH B Cak-HeldTpanusa-

Top caenyer noSamuth 34,7 r-ske/M° La (0H),.

Hopma pacxoma M3BECTH IIPK MCNOABLIOBAHKM CTPOUTEIbBHOR H3-
BecT# mo I'OCT 9I79-70 ( Q = 65 -~ 85%, 2 = 28).

fy - B0 15 o,
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