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I. OO6mue nonomeHusn

I, HacToamue peKOMEHZAIMM NpeZHA3HAUYEHH AAA HPOCK-
THPOBaHNA NPOMHNEJNIEHHHX YCTAHOBOR AJA OUMCTKM CTOUYHHX BOX
OT mMELTHUBANEHTHOrO XpoMa (XpoMaT-MOHOB), 8 TAKXE MOTYT
ONTEP MCIIOJB3O0BAHH IIPY SKCINYATAUNH 3TNX YCTB8HOBOK.

2. SNCKTPOXNMUYECKNH{ MeTOA MOXET NPVMEeHATHCH AAA
OYUCTKM CTOUYHHX BOJX MNpeRIpUATHH MawunHOCTpOeHUSA, NpUOOPO-
CTPOeHUA, YepHON ® nBerHoff METANAYPIMM, XUMHUECKOHR H
ZPyrux OTpaclell NPOMHMENGHHOCTH HADPSLY C PEareHTHHM MeTO-
TOM ¥ MeTOZaMK, NO3BONADIMMM YTURN3KPOBATH COGRUHEHUA
e CTMBANCHTHOI'0 XpoMa NpM HEe3B8UNTEeABHOM MCXOZHOM COZAEp-
HAHAN APYTHUX KOMINOHEHTOB (MOHHNE OOMEH, SIeKTpPOANAIMN3,
runepdnaerpannd). OUNCTKY CTOYHHX BOJX PBKOMEHIYEMHM
SNEKTPOXMMUUSCKUM METOZNOM HEeNeCO00pas3sHO OCYMEeCTBAATSH
Opu MX pacxoze Zo 50 u°/uac.

3. OCHOBHHMN IIpeNMYHECTBEMM SJIEKTDPOXUMHYCCKOI'O METO-
A3 N0 CPaBHEHMND C PE&r¢HTHHM ABJIANTCA KOMIAKTHOCTH amnIa-
para (aNeKTpoiu3epa) AnA 0063BPERMBAHNA CTOYHHX BOZ X
OTHOCUTENIBHAH INPOCTOTA €I'0 3KCIAyaTamuK, Majxoe BpeMA
00pa0O0TKH CTOYHHX BOZ, OTCYTCTBUE HIN DE3KOE COXpaumeHue
O0LCNE PEareHTHOrQ X03dAlicTBa, CHUXCHHME COASDXA&HUA TBEp-
70 dasH B 0o0pasynueMCf ocalke.

[I[puMeHeHMe MeToza UPeANOUTHTENBHO B NEepBYHR oueperb
Ha CTAPHX NPCANPUATHAX B YCIOBUAX OCTPOM HEXBATKH IIPON3-
BOACTBECHHHX nnoumaze#, npu o0pacoTKe HEeOONBIUX OO0BHEMOB
BOXK Ha MEJIKUX [peAnpuATHAX, HA NpPeINpUATUAX, PacnoloxeH-
HHNX B OTZANCHHHX M 0e3Z0pOXHHX paliorax u 7T.1.

ipumevangue. loTpe0HOCTH B peareHTHOM X08A#CTBEe BO3RK-
KaeT Npu HeOOXOAUMOCTH KOPPEKTHMDOBKH BE—
AunHy pH oOpaGoOT8HHHX CTOUHHX BOZX, BBE-
ICHUA B oOpadaTHBaEMYN BOLY SIEKTPOIMTaE
IAA NOBHmEHNA €€ SJIEKTPONpPOBOXHOCTH HNIA
Ipe ZOTBPAWEHMA NAaCCUBALIMN NMOBEPXHOCTHU
AHONHHX IIZ3CTHH, NPUIOTOBIEGHNKA ¥ A03WpPOBA-
HUA PACTBOPOB (QNOKYNAHTOB ¥ T.M.

4, Ilpy HaIMUUM B CTOUHHX BOZAX rpyCoAuCHEepPCHHX IIDU-
MeCcell BeoOXOIMMO MX MpeZBapvMTeNbHOE YZaJieHMEe C HeNbK
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Ipe A0TBpAmMEe AN B8rPA3HEHNA NOBEPXHOCTH BIEKTPOJOB # 3&~
HASMASHUA MeE3JASKTPOAHOro npocTparcTBa. OCBOTNEHUE CTOU-
HHX BOZ MOXHO OCYNECTBIATH HNYTEM KX OPCTAKMBAHUA, PnaBRT-
popanus Rax $noramvE. B mepBoM ciayuae LenecooOpasHo yia-
JIeHUe S8 CTOYHHX BOX BCeX TBEPAHX YaCcTHI, CKOPOCTE OCaR~—
AGHNA KOTOPHX cocraBiafeT =0,3 MM/Cex HpY MAKCHMANBHOMH
KOHIEHTPANIKY IpYOOZNCHEPCHHNX OpuMecel B CTOYHHX BOJAAX,
NOCTYNawHUX HA OYUCTKY, A0 S0 Mr/i.

5. DJNSKTPOXMMEYECKAA 00padoTKE8 CTOYHHX BOZ OCYLECTB-
A8eTCR B PesyNbTaTe NPONYCKAHHA 4Y8pe3s HMUX IOCTOAHHOIO
SUACKTPNYECKOIr0 TOEKA B OTKPHTHX HIM CHAOXCHHHX KDHEHAMH
gesanafparMeHEHNX SACGKTPONMBHHX BAHHAX (3NeKTpOJH3Epax),
B KOTOpDHX p83MOmEeHH NONepeMeHHO vepexyvuuecH CTANLHHE
NNQCTAHYATHE SNGKTPOXH (KATONH B aHOAH), OUNCTHS CTOUHHX
BOZ OT COeZMHeHUi! meCTHMBANEHTHOTO XpoMa OCHOBAHA HA X&-
MAYEeCKOM BOCCT&HOBIGHWH OHXpOMAT~ M XPOMaT-HOHOB WMOHAMH

¢
Peh, 0OpasynEMMHCA MDH BAEKTDONUTHYECKOM PACTBODEHUN
QHOIOB, W B DE3ynbTaTe KATOAHOTO BOCCTaHOBIEHWS Fe ' no-

HOB, 8 TAKKE I'UJPO3AKUCHY Keje38 (Fe(OH)g),Zodpasymmeﬁcﬂ
B 00padaThBaeMolt Boze mpu BaamMozeidcrBuM Fe<'- um OH™ -
UOHOB IIp¥ pH=5,5, COTNACHO CAGAYLIUM YPABHEHUAM XUMU-

YEeCKHUX Dearunii:
6Fe* + C1,057 + I4H" —= 6Pe®F 2023% 4+ 7H,0 (I) (3 xuo-

aol cpeze)
GPB(OH)Z + C?,g 7- + 7H20 s GPQ(OH)a'l' 2CE(OH)3+ ZOHQ(H)

(B cnacoxmcnoft m He#iTpanrHO# cpeje)

3Pe(OH), + C105™ + 4H,0 —e~3Pe(OH) + C~(OH)_ +208~  (II)
(B caadomexnouroff cpeze)

Hpoug TOI'0, MOXEeT HPOMCXOANTH XWMHYECKOE BOCCTAHOBJIEGHUE
Ces0n~ 1 Cu 4f_ MOHOB B DPEe3YAbTATEe KATOXZHHX 2NeKTPOXVMHA~

YeCKMX NMponeccoB B COOTBETCTBHEHM C YDP3BHEHHAMKM pearimit:

2
2207 L T4Ht + 68 —= 2078 4 7H,0 (1Y)
Cr0,°" + 35 + 4H,0 —m C2(OH)§, 508 (¥)
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& TAKNEe NPpAMOE BICKTPOXHMMUUECKOO Boccmanonnegne SuxpoMaTt-
HOHOB MeTENIMUecKuH menesoM: Fe®t + §-=Pe~t  (JI)

Pe“* + 20H —=-Te(OH), (ym)

¥ nanee® B COOTBETCTBUM C NpUBeZeHHHMu ypaBHeHumsMu (1),
(M), (M), B npoumecce 3IGKTPONU38 CTOYHHX BOX NPOUCXORAT
NOBHIGHAE BEJNWYMHH UX pH BCIASICTBHE YMEHBMNEHWA KOHIGHTDE-
1IMM BOZOPOZAHHX MOHOB B pPE3yJAbTaTe BHUENPUBEIGHHHX XNMU-
YeCKHUX NpOIeccoB, a TaKKe 3JIeKTpoxXuMUuecKol peaxnuum odpa-
30BaHUA rasoolpasHoro Bozopona. lIpw sroM nmpoucxonmur odpa—
30B8HUE® I'MAPO3AKUCH U TUIPOOKUCH Xejle38, THAPOOKUCH Xpo-
Ma (), a Tarxe TUApoOKUCER APYIrUX TARENHX METaNI0B, MOHH

KOTOPHX MOLYT COZEepXaThCHA B CTOUHHX BOASX.
6. B pesyasrare OAHOBPEMEHHOI'O HNPOTEKAHUS NPH DIAEKT-

pONNSe HECKOABKNX (HMBHRO~XMMHYECKMX IHponeccos (o0pas3oBa-
BMe THAPOORKCel TARENHX METANNOB B NPHKATOAHOM ClOe IUZ-
KOCTM B pPe3yIrTaTe €ro NoNEeNaUYMBAHERA; COOCAXIXEHUS I'MADO-
ORECell TAXSJNHX METAaNi0B C IHMADOOKHGAME TpeXBaIeHTHOI'O
XpOM8 ¥ BeJyesa, 00pasyoHuMUCH B 3HAUUTEABHO OGOABHAX KO-
JAYECTBAX) B HEKOTODHX CIYYAAX ZOCTHI'AGTCH AOCTATOYHASA
NONHOTR YAaNeHEA M8 HHMX MOHOB THXGNHX MeTalXoB ( 0COGEHHO
B TBX CIydadx, KOoIrZa WCXoZHAA KOHOSHTPAIWA HeCTUBANEHTHO-
I'0 XpOMa B CTOYHHX BOZ&X SHAYKTEJNHHO NPEeBHMAET KCXOZHHS
KOHUEHTPAOEE HOHOB TAXeNHX MOTANAOGB) NpH BeJIHuuHax pH
o0paCoTaHHOf BOZH, JNGRAKEEX B HETEpBaNe 5,5e7.

[IpuMevaEne. lIlpn 00paloTKe MEJNOYHHMH DPEarsHTaMH CTOUHKX
BOA, CORepPEANMX HMOHH THXEJNHX MeTaANO0B, XO
BeIuwHH PH 5,57, NOIHAA HX OUHCTKE, KAK
NpaBuy0, HE ZOCTHI&ETCA, TAK KAK eme He
38KaRUNBACTCA O0PA30BAHNE COOTBETCTBYIMMUX
PIAPOOKHCE! MeTananoB.

I, TexHONOrNA SICSKTPOXHMAYECRON GUHUCTRHU
CTOUHHX BOX

7. Crenend BOCCTABHOBJIEHUSA 016+ B Ct3+ H BpeMa o0pa-
OOTEH CTOJHHX BOZ ONpeAeNAeTCA OOEHMM KOJHYECTBOM HpONYy-
HOHEOTO Yepes HUX BAEKTPUYECTBA, 8 TA&KXe HEKOTOPHMH Jak-
eopaMn (BeymuuHa pH MCXOAHHX CTOUHHX BOJZ, UX MCXOZHRIE
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XHMHYECRAHl cocTaB, COCTNRHNG NOBEPXBOCTH QHOZOB K T.H,.).

lo 3aKORY @aganeﬁ AJaA nepexocxa B pacreop 55,85 r.
gonesa (B BuZe Fe<” =HOHOB) B COOTBETCTBHMH C ypaBHEHUOM:

Pe = 26 + 2F —m Fe°t (Y

ppedyercd - 2 X 26,8=53,6 ammep-uacos (A.Y) 3nexRTpAUSCT~
Ba. CaenopaTelBHO, HA# pacrmopeHMs I I MeTAJNINYECROIO
ROJNS3a TEOPETUYSCKH TPOOYETCA NPONYCTHTE: UYepes CTOUYHYD
BOLY 236 =0,96 A.9¥ BSACKTPHYSCTBA.

55,85

Ipr BOCCTAROBIECHRN 016* 10 Ct°%" wmomamm Fez*, nepe~
NMeJENME B CTOYHYD BOXAY B PesyIABTATES BACKTPOMNTHUECHOTO
pacTBOPSHNS CTANBHHX AHOZOB, M PUADOSAKECHN X6lIe38& B
COOTBETCTBRY C YPS&BHOHHAMM Deaxnuit, NpUBEeIGHHHMM B I.l,
yZAeJABHHA pacxox MeTHANUUCCKOIO Xelje3& Ha 1 I 016+ cocTta-

BAT _§:g§4§§.= 3,22 r, 7.6, 3,22 BECOBHX yacTi Zelesa

ga I BeCcOByD YacThr XpoMa.
TeopeTHueCKN#{ pacxoZ SASKTPAUSCTBE ANA SASKTPONUTU-
YeCKOI'0 pacTBOopeHEd 3,22 P MeTalIMYeCKOr'0 X6Jesh cocTa-

BHT: 0,96 + 3,22 =3,09 A.u
TeoperauecKut pacxon xenes8 X BIZOKTPHYSCTBA IAA

oGpadorey I u° CTOUHHX BOZ C PASIHUNHME HCXOXHMME KOHIGHT-
pamamm G2t npencraszer B racmne I.

Taonmna 1

—————-H———h——-—g—.———-—-———-—————-——-—‘————-—.—____
Komnenrpenms . Teopernueckuft pacxoX . Teopermueckufs

Cc®, r/4®  : snemerpavecrsa A.u/u® : PACXOX X2xesa,

: : r/us
10 30,9 32 2
20 61,8 64,4
30 92,7 9,6
40 123,6 128,8
50 I154.5 161
75 231,7 241,5
100 309 322
150 463,5 483
200 618 644



8. Haudonee nenecoolpasHo OCYHSCTBAATH DAOKTPOXHME-
4ECKYH OUNCTKY CTOYHHX BOZA NpH RORIEGHTPANHMHM B HAX HECTH-
BaneHTHOro xpora Ko 150 mr/x, IIpm Conee BHCOKOM MCXOZHOM
COZeDBAEMH HECTHBANOHTHOrO XpoM& HAPALY C BOSpaAcCTaHHEHM
pacxoza MeTanna ANA OGPACOTRE I M° CTOUHHX BOX, HHMEOT
N8CTO OHCTpPad nacCHBAOMA NOBEPXHOCTH CTANBHNX AHOZOB,
BCIGACTBRE 4YeIr0 NpeKpamaeTCA XX SNCKTPOIKUTHYSCKOS pPACTBO=
peine, 8 TAKES DPE3Ko PBO3paCTA6T PACXoj SAGKTDPOBHEPIEHK.
Aag npeAOTBPAHEGHNAA HaCCHBRNWY HNOBEPXHOCTH CTANXBHHX &HOACH
HOOCXOKMMO BECZIGRNE B OCralatHBacHYD BOAY ZGHACCHBHPYDHMX
xo0aBorR (cH.n.I3). Kpoue TOro, np¥ BHCOKOH HcXOZHOH XOH-
OeHTPAOIUMMA DOCTHBAAGHTHOIO XpoM2 B CTOYHHX BOZSX HOTpeOyeT-
CH yBeINYeHHe BpeMeHR KX O0palCOTKH, YTO CBABAHO € YBOIHH-
YSHMEM IralapHrToB SAGKTPOAHEEDE, EH(GO C YBOAMUYGHMEM TOKO-
BOl HQ&TDPY3KE H2 DIGEEDOAXSEp. B mociexHEM CIyYa6é SHaAYHM-
PeJIbHO BO3pPACTAST ROJAYSCTBO BHESISANHEI'OCHE I'&3000PA3HOTO
BOZCPOAS, UYTO CBA3AHC C YBGIHUOHHMEM HDOHSBOIUMTONBHOCTE
B6BTHAAIMOHHEOr0 ycrpoilcrea (cH.n.56), &8 TaKRe C OCYNECTE-
JGHHEK MepompaRATRH no HPSZCTBPAUOREY "XINonKoB" BoZOpOAS,
BEPOATHOCTS KOTODHX B STOM Cayuae Bospacraet. lIpm OTHO=-
CHUTEIIFHO BHCOKOM HOXOZHOM COZODRAHMY [eCTHBA&NERTHOI'C XpO-
Ma B CTOYRHX BoZax (> IS0 mr/a) Coxee unemecooGpasHO OCy=
HEeCTBIATE KX OUYMCTRY DPOAIr€HTHHM CHOCOOOM, HMOTONSMH MEM=—
opanBoff Texronoray (anexTpoadanss, cOpaTHHE OCMOC), A&
PAKEE JDPYTEM DASKTPOXMMHUOCKNM CIHOCOGOM (SASKTPOAAS C
HEPACTBOPHMHM &HOZOM).

9. B pesyxrrarTe OANOBPEMOEHOI0 APOTEKaHNA QHOAEHX H
KaTOZHHX XEMHUYECKHX Des&KIOEil BOCCTAHOBIGHHA XPOMAT-MOHOB,
yZensHH# pacxoz MeTania Ha 1 BeCOBYD U8CTH COZSDTAmerocH
B CTOYHHY BOZA&X HECTHNBOAGRTHOI'O Xpo¥a OOHYHC OKa&BHBASTCSH
3HAYATEABHO MERBMNM II0 CP&BHSHUD C PACXOZOH, NPHBEAOHHHM
B Tadaune.

Ipn Acxozxnolfi BeauumEe pH 00p8ORPHBAGHHX CTOYHHX BOX
B MHTEpBANS 3-5 K KORNGHETpauy 015+ 50-100 Mr/x pacxox
METANNUYSGCROIO ISN638 COCTSBIAST <« Z BECOBHG YACTH Ha I
BECOBYD YaCTh Czﬁ*. OnRaro OpaKTHYCCKAH pPACXOX SISKTDH-
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Y6CTBA, BEOOXOZMMRA AAA NOJHOI'O BOCCTAHOBIECHNA mECTHBA-
JEHTHOr'0 XpoMa, ORABHBABTCA OHM3KMM K NPABSAOHHOMY B Tal0~
Aune TeOopeTHUYEeCKOMY pPacxoxuy.

10, SaexTpOXMMHIECEYD OOPACGOTRY CTOYHHX BOX BO3MOE-
HO NPOBOZATH HpM HCXOZHOH Bexnunre X pH B mHTepsane 2-8.
OnTuMANISHEMY 2 OOPaCOTKE CTOYHHX BOJZ CISAyET CYHTATH
BenuuuEH pH B mHTepBane 3-5, llpm pH<3 HMEET MECTO XIMHA-
yeCcKoe pacTBOpEHHEe MET8NIANYSCKOrO Xxejlesa B COOTBOTCTBHM

C YPAaBHCHUEM:

Pe + 2Ht —==Te°* + H, (IX)

OOpasoBaBmieCA NpH STOM P32+ - NOHH TA&KXe YUacCTBYDT B

BOCCTAHOBIEGENH Czs+, CHHAEAA TeM CAMHM pacxox 3JeKTpHYeCT-
Ba ¥ 3NCKTPOSHEPr'M¥ HA OOpalOOTKy CTOYHHX BOZ. Kpoue Toro,
npu pH<3 BospacTaeT CKOpPOCTH APYI'HMX XHMAUECKAX H BIGKTpPO-
XAMUYECKUX peaRumMit, NPUBOAANMUX K Bocceanonnennm|0§+no C%*
(cM,n.3). Oxnako, npm ncxoanoff seauuunEe pH<3 He mnpomc-
XOAMT 00paz0oBaHNe ¥ Koaryisnua razpookmcel# xpora () m
zenesda (ll), mocKox»Ky Beauuuna pH o6paCoTanHO¥ BOAH NGXAT
eme B KHciaoff (uam caacoxucio#t) o6nacTm. B »TPoM cIyuae
ZAA AOCTATOYHO MOJHOIO OCARACHHA BHNEYHOMAHRYTHX IHIPOOKH-
ceft morpelfyercA AoOaBICHHEe K 00paCOTAHHHEHM CTOUYHHM BOMAM
HOJOYHHX peareHTOB MIM CMEOMBAHNE HX CO WNEGNOUHHMHM CTOU-
HHMM BOZAMM 10 YCTaHOBIeHHMA Benuuumnn pH 7,5-8. [Ipm mexozm~
Holf BesmumHe pH>5 BOSpacTaeT YAeJIBHHHE pacxol SAeRTpHYeCT-
B& ¥ 3JIEeKTPOSHODPrMM H& 00paloTKY eZMHMOH O00BEeMa CTOYUYHHX
BOZA BCAGACTBME CHUNCHHA HX BJISKTPONDPOBOZHOCTH E (GolJee
BHCOKO# BEJMUNEH NEepeHANpsXeHKA HA RaTOAC NpH BHAEIASHHU
BOZOpOZa., B pesynnTare DiISKTPOXMMHUYECKON 00padoTKH CTOT-
HHX BOX MX BexumumHa pH, Kax npasuno, noBwmaeTca. KoHeu-
Haa BeJy” JH& pH 38BMCHT OT MCXOAHON KOHIDEHTpaOU® meCTHBa-
ASGHTY .10 XPOM8 U MOHHOr'O COCT&BA o0padarTHBacMoli BOAH M
MOXeT OTIMUYATHCHA OT McxozHON BeswvuMHH pH Ha I-4 exauHADH.
II. Npg BesanumHe pH >3 MoxeT MMETH MECTO II&CCHBALKA
HOBEDXHOCTHY CTAIBHHX 8HOJOB NOX Ze#CTBHEM XpoMaT-, a

TaKEEe HATPAT K QochaT-MOHOB, BCACACTBHE HUEeIr0o YXVAmNaeTeHd
X DJASKTPONUTHYECKOE pACTBOPEHME ¥ CHMEAETCA BHXOX IO TO-
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Ky.lIpn mroxonHof KOHIeHTpaME WECTHBAICHTHOIO XpoMa B
CTOYHHX BOEAxX n0 100 Mr/x X OTCYTCTBHEH B HUX EPYyIUX HO-
HOB, BHSHBAXIMX MACCHBAIMD NOBEPXHOCTE amomos (NOT, P0,%7),
oocJaenEds He AMeeT MecT2 IOPH COOTHOMEHMM HCXONHNX KOH-
HeHT G[+SO42-] + [CI""] : [C%"] =1 :1 anm
[c1-]:[c.5%] = 1°: 4.
Ilpg sroM arRruBapyruiee peicrede CI~ -~ HOHOB Ha mponece
QHONHOT'O PBCTBOPCEEA METAILIMYECKOI'0 Xejesa ARragercA dolee
offperrHBHEM, YeM ARTHBEpyRuEe NedcTmEe S0,2- - WOHOB.
Iipe BCXORHO# KORIEHTpAlAM 016"' B CTOYHNX BOAax =I100Mr/x
DacCHBAIlAA HOBEPXHOCTH CT&IHHHX AHONOB He mee'r mec-ra
JEIH NPHE COOTHOMEEHH HCXONHHX KOHIeHTpaumil CI" Lc 15 +] =
=1 : 1. lpu Banuuey B CTOYHHX BORax NO3 - B PO,
HOB I8 NPeNOTBpAMEHEA HACCHBAUMHN CTAMLHHX AHONOB coo*rao-
HCHHEE MexIy CYMMAPHHMA ROHICHTDAINAME [CI"'] + fsof-] B
[Cq,r,s"i {NOB] [P04 ] noaxHo cocraraaThk I : 1. Bo Beex
cuygasx HedaaronpeEATHHX COOTHOMSERH MeXxny ROHIECHTparmAMHA
AHACHOB, NpeHoTBpANANMHEX X BHIHBADEAX HA&CCHBAIAD CTalbh—
HEX AHOHOB, K CTOYHHM BOZAM CASHYET JOOARIATH XAODHCTHH
HATpHN B RQIKYECTBAX, O0SCHOUMBADIHX IOOTHRCHEE BHNCYKA-
BARHHX coOTHOmeHnH.

12. loGamieHne XJOpECTOrO HATDEA K 00padaTHBaCMHM

CTOYHHM BOXAM IIOMEMO NPENOTEBPACHAS HACCHBAIEK 2JIEKTDO~
IOB NPHBOXAT K NOBHINEHHD SNIEKTPONPOBONHOCTH CTOYHEX BOX,
?.8, CHEXCHHD YHGILHOI'O pACXOIa SJIEeKTDPOSHEDrEd Ha EX 00—
pacoTKy, HOBHmMEHE® BejgMuiHH PH o6padoranHoR BOIN, a Tak-
Ee CHOCOCCTBYET YCRODESHHMM ROAIYAAIHMM YaCTHI OCAIRS I'Bl-
poorucel METAuNOB H OCBETAEHHA OOpPaCoOTaHHOE BOIH,
Ipg HeXONHOM CONecORepRAaRHE CTOYHHX BOX <0,3 1/1 MuHE-
MaJlbHAs peromeHnyemas nosa NaCl cooramaser 0,5 r/a. p:
BaNpaBRjcHAN OYHNCeHHHX CTOYHHX BOX B HPEDORHHE BOXOEMH H
TOPONCKNE KAHANUSAOHUOHHHSG COTH ClefyeT HCXONATH U3 TOI0,
970 ROHIEHTpallda XJOPHEKOB B HEX XOAXKHA YIORIETBODATHE CY-
MeCcTBYMEM YCIOBEAM cOpoca.

13. BBeneHEe noBapeHHOR COJE B OGpPacaATHBACHYD CTOY-

HYD BOIY C LearD HOBHHCHHEA €€ SJNCKTPORDOBOTHOCTH (esSyC-
JOBHO HECOOXONMMO B TEX CHYYAAX,KOIT'HS HOBHNEHME IIOTHOOTH
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(BeJMUYUHEN) TOKA HEBOSMOEHO (HanpAXeHWe HA DAGKTPOXK3Epe
ABAAGTCH NPEeXOABHHM ZANA MCHOABBYEMOro MCTOYHMKA MOCTOAH-
HOI'O TOK& B TO BpeMA, K8K BEIMYMHA TOKA €mMe JajJeKa OT
EpeAenbHoM BOAMUMHH), OZHAKO HEOOXOIMMO YBOJNHUCHMS IPOH3~
BOANTENBHOCTH DIAGKTpONM3epa (CHUEOHME BPEMEHM 00paCOTKH
CTOYHHX BOZ).

I4, BeyuunHa HSNPARXCHWUA HA DASKTPOAHMSEP8 CHAAAHBAST-
Cd M3 CYMKH DAaZOHME HANDAREHHH HA OTHASABHHX IO YUaCTKRAEX,
ONMPeASANAETCH CHAGCH TOXKA B BJAGKTpHUYECKOf! nen®, paCCTOAHKEGM
MOXELY BACKTPOZAMK, SIOKTPHYECKUM CONPOTHBAGHNAM (BISKTpPO~
IPOBOAHOCTHK) CTOYHHX BOXK, BACKTPOROB M TOKONOXABOZOB N
B OOMeM cayvae NOACYMTHBAGTCH RO YPABHOHHD:

UzsTa=Fx *alapra + AU 3n-906 (1)

rze Fy ® S« - BEAMUHHEH SHOZHOTO M KATOAHOro NOTEHIMA~-
I0B., ONEXTPHYOCKO® COHPOTUBICGHHMEe CTOUYHHX BOZ ONpeZelsAerT-
CA EX o0muM coJecofepxanueM X Bemumuemo# pH (xommenrpa-
maeit cBodommnx HY - uomoB). C ysemuuemmen oGmero coneco-
AGPESHHA CTOYHHX BOXA H KOHUOHTDAIHK B HHX CBOCOZRHHX
HY - HOHOB, T.e. NpH NOHHXEHEY BeXHIEHH pH (B mETepBane
pPH<7), BX 2JA6KPPDHUECKOE CONPOTHBICHHE CHMZBETCSH.

ONGKTPHYECKOS CONDOTUBJICHKO® SAGKTPONHATE ( CTOUHHX
BOX) MOXeT OWTH PACCUXTAHO no fopmyine:

R:M = 2(/73-{)6{2 ) @M (2)

rae My - o0uee YMCXO BICKTPOAHHX MAACTHH; Q2 - pPacCTOf-
HAG MERAY COCEARMMH BIGKTPOAHHMA NASCTHHBMH, CM:
Jy — O0maf MIOmaXH OAHOro 2AeKTpora (00e CTOPOEH), CM
¥ — YAenbHA] 3AEKTPORPOBOAHOCTE BOXH, HOZABEpracmoft
OUNCTE®, ol onL:

llazenne HANpAReHHA B SACGKTPONHTS ONPEXOAASTCH NO
bopuyxe

2,
¢

4 U an- numa =.7'f?3/z, (3)

JIeETpHUYSCROE CONPOTHBICEHEe SACKTPOXOB M TOKONOABO~
AOB MORET OHTH NOACYMTAHO N0 QopMyZe:

Ran=-5&— (4)
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I'nef « VI, 5JEKTDAUYCCROS COINPOTHRAICHNE MaTephaia NIECKTPO-

8 AaM TOKOOpPOBONA (YVI.3JEeKTPHYEeCKOe CONPOTHBRICHHE HU3KO-

YIVIEPORHRCTHX cranell cocramnger (0,103-0,137) Q{aim—?-

f - pavHA SJeRTpoNa (TOKOHPOBOIA), MO;

§ - nomepeunoe ceweHWe BAEKTPONA (TOKOHNPOBOIEL), MM2,
llaneHne BHaupAXeHHASs B SAEKTPONAX B TOKOHOPOBOAaX COC-

PABISICT

AUsn = J (R ar-g0f = ZRromonag ) (5)

OCHYHO BEJMYHAHS HaNPAXESHHsS HA SACKTPOJIH3Epe HaXOnAT-
CA B EHTEpRake 6-12 B, He NpeBHmaR MAKCHMAJNRHOT'O HAOpA-
XeHUA VA HCMOJBSYEMOTO HCTOYHHKA IOCTOAHHOI'O TOKA.

15. B 38BHCUMOCTH OT BeJHMYEHH (IUIOTHOCTH) TOKA NpHA
QIECKTPOJIH3E B COHEePRAHUS B CTOYHHX BOJAX MECTABAIEHTHOIO
XpoMa, BpeMa EX OCpacoTKA OGHYHO MOXET COCTamIATh 017=0,0
IO O MEH. BeJquwumHs TOKa, HPONYCKAEMOTO 4Yepes3 CTOYHHE BO-
IR, onpereadeTcsa KOJAIECTBOM SJASKTDHYECTBa, HEOOXOLAMEM
WA DOXHOTO BoccraHomaeHud C,0+ mo C.° (om.Tacnmiy) ¥ B-
meyIOMAHYTHM BpeMeHeM OCDAGOTKE CTOYHHX BOX. B cooTBeTCT-
BEA ¢ MaxcEManbHoE BesumumiHol Tora, HeolxXomuMmolt mma odpa-

JOTKH CTOUYHHX BOX, OCYHieCTRIACTCA NONCOP HCTOYHMKL MMO-
CTOAHHOTO BJISKTDHYECKOT® TOKAa,

16, HoTOUHHER NOCTOAHHOIO SJIEKTPAYECKOTO TOKA NOMIXEH
OHTH CHACKER per'VAKDOBOYHHM yorpolicTBOM, HO3BOLSNMAM H3-
MEHATH BEIMUBHY TOXKA K HAIpARCHHEe B VIEKTPAYSCKOR Hemu,

& TaK®e yCTrpoRoTBOM NI NEPAORUYSCKOTO PEBEPCHDPOBAHHA TO~
Ke. BejlnumHa T0K8 B dJeRTpaYecko¥ el MORET COBONATH €
BONETAHON TOKE, MAKCHMANBLHC BOBMORHOR IAH HCOOILH3YEMOTO
HCTOUHHKS TOKAa, HWIK OHTH BHXe 2704 BeJMYAHNH B TOM CJydae,
EOTNEe HaOpAXeHAe HE NOARNCaX HCTOYHEKAS TOKAa He HPEeBHHAeT
MaRCHMAJIBHO BOBMORHOI'C IA HeIo HanpamxeHHd, lpr Hanpaxe-
HUE HAa DOANCAX HCTOYHEKS TORS,ARIANHEMCA IJIA HET'O MAKCH-
MaIbHEM, BEJHYHHA TOK& B BICKTPAYSCKOH IemA OCHYHO HMRE
MAKCHMANBHO-BOSMORREOA mad 5TOIO ECTOYHHKA TOK2 H OOpeme-
Jfercs, KaR YHOMAHVTOEe Bile, SASKTPUYECKREM CONDOTARICHHEEM
CTOUKHX BOK, 8 TAKXe JJIEKTPOIOB E TOKOHPOBOIOB.
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I7. O0paGoOTKY CTOUYEHX BOZ BOBMOXHO npononnms npn
8HORHO! MIOTHOCTM TOK8 B HHTEDBANe SO-ZOO.A/H . ABHOZHAA
NNOTHOCTE TOK& ONpPOLeAASTCHA M3 QOPMYIH:

PR |
[ = 5a (6), rxe

J -~ BeJMuEHA TOKA B aueKTpmyecKod memm B A
Sq - oomas padovasd MOBEPXHOCTS BCEX AHOKOB B ° (npu
RapalnieasHoM SICKTPHYOCKOM COSIMHOHMN ).

I8. Ilpm oxHoM 1 TOK Ze padoveli MOBEPXHOCTH AHOAHHX
NASCTHH YBeAUYEeHNE NAOTHOCTH TOKA IPHBOZHT K YMEHBUEHWD
BpeHMEHR 3NeXTpoxMMmYeckoll o0padoTEM CTOUHNX BoZ. OxHAKXO
NnpH oTOM, BCAGACTBUO POCTA HANpAREHWA HAa BIEKTPOAAX,
yBeanunBaeTCA YAGNBHHE DPABCXOA 9JEKTDOSHEDPI'HH,

19, YzennRHi paCXOX SIGKTPOSHEPIHMH HA& OCPACOTRY
CTOYHHX BOZ onpeienseTCcA BeINUNHON TOKa,
HalpAXeHHeM Ha 2JIeKTPOAM3epe H BPEMEHOM 3SIEKTPOXHMMHYEC-
Ko OOpaloTKM M HNOZCUNTHBAETCA mo PopMyle:

Wz-;gb:b-(‘_%—t—ﬁﬁr- "L/Ms (7)), rae

Y - BejnMuMHA TOKS B axmepaxs
U - panpAxeHNe HA DAGKTPOAM3EpPe B BOABTAXS
T - BpeMa o06paGOTKM CTOUYHHX BOX, B dacaxs

("~ o6ped oopaGoranHOft BOEM, M°,

[Ipy 0O0paGoTKe CTOYHHX BOJA HEeXO0B IalbBAHHMYECKHX
noxpurr#t, comepmamux 30-60 Mr/s meCcTHBANSHTHOIO XpOMa, B
DACKTPONNSEPAX HPOTOYHOrO THNA YAeJIBHHE pacxol BSIEKTPO-
9HOPI'MM COCTABAAGT OGHUHO 2-6 KBT-u/MZ.

20, Texsoxormuecrad CXeM8 OUYHMCTEM CTOYHHX BOJA BKID-
yaeT CHeIywEMe COOpYXeHHH: 1) ZABYXCeKNUORHHI pesepByap -
YCPeZHRTONS, KamZafA COKNOHA KQTOPOI'0 pACCUMTAHA HA paCUET-
HHI TIPHTOR CTOWYHHX BOA; 2) ZABA axexTpojamsepa (pacouuft n
pPEBEepBHH) B KOMIIIEKTe C MCTOYHHKOM MOCTOAHHOI'O TOKA;

3) Gagm zns OPHIrOTOBASHNA EACHNEHHOIO pPACTBODA HOBADeH-
HO# cOoJM, pacTBOPOB MEJNOUYHHX peareHTOB IAA KOPPEeKTHUDOBKMU
BeJqnuvHN pH oOpadoraxno#t BoZH (nepey ee OCBSTIOHUEM) B
npezenax 6,5-8,5 n 0,1% =HOro pacTBopa NMONUEKDHIGMEZS
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4 )orcroitHmK (BpemMa OTCTAMBAHUA OOPACOTAHHHX CTOYHHX
BOI NpMHEMaeTCS PABHHM 2 yacaM) HI¥ OCBeTAATEdE LAA OT-
NeJeHAA IEppooKuce!l xXpoma m xejesa, O0pasyDmMUXCH IPU O0-
padoTKe CTOYHHX BOXN;

5) pesepByap-HaKOOUTENDh OCATKA;

6) anmmapar LA 00e3BOXABaHMA ocapka (fUasTp-Npecc, Ba-

KyyM~OIIbTD MnE OeHTpudyra).

21, IloBapeHHEYD COJAb (B BHNEe HACHHIEHHOI'O pPacTBOpa)
peKoMeHnyeTca HOCABIATH NpU HEOOXOMIMOCTH K CTOYHHM BOIAM,

HOCTYNAMIEM B Pe3epByap~yCpenHuTens,

22. TeXHOJIOTHYECKAA CXeMa OUMCTHHX COODPYXEeHH! XOJK-

Ha BRIDYATE CHCTEMY KOHTDOJIA X YOpavJeHHa 3a HpoleccaMu
OYHCTEE CTOYHHX BOZX., lipH 3TOM HEOOXONUMO OCYHECTRAATEH
KOHTPOJIP 88 CACTYNIEME TEeXHOJOI'MYeCKHMMH IapaMeTpaMH:

pacxonoM CTOYHHX BOX, BeJuunHo# pH MCXOmHOX B 00pado-
TaHHOU BOIH, SVMEKTPONPOBONHOCTHY HCXONHOY BOAH, BEJAYA-
HO# M IUIOTHOCTED TOKAa, ROHUHeHTpamueil meCTHBAJIEHTHOI'O XpO-
Ma B od0padoTaHHOK BOnE.
HEfopMaliisa 0 pacxone CTOYHHX BOX K ROHueHTpaunn,Cz§+
NO3BONAST HOAB3YACH Tadumnelt I (m.7) yCTAQHOBUTE BEJHIMHY
TOKR, OPH KOTOPOH# IPOHCXOmMAT HOJHOE O00e3BpEeXWBAHNE BCeX
CONEePXaMUXCH B CTOYHHX BONAX 38TpA3KEeHAN,

23, HOMIUIEKC CHCTEM aBTOMATHYECKOTO PpPeryiIHpOBaHEA
3JEKTPOROATYIAALIMORHOY YyCTAHOBKH NOIKEH BHJINYATH B CeOA:

a)cucreMy NO3KPOBARHAA MEJIOYHOTO peaTeHTa, eCAUd BeJi-
yHa pH o0pacdoraHHO! BONH He NOCTHIraeT BEJUYMHH, NPH KO-
Topoll o6pasywpres rBppookucu xpoma () # xeneza (IM);

6) cHCTEeMy HOBHDOBAHHA XJOPHCTOI'0 HATDEA, €CJH CYy-
HeCTBYeT HEOOXONMMOCTH IOBHmMECHHS BEJUWAHH TOKQ HDE Ope-
NeJHHOM HANDAXSHAM HMCIOLB3YEMOTO HCTOYHEKS OOCTOAHHOIO
TOKa, T.€. CyHeCTByeT HEOOXOMUMOCTE: YBEIUYECHHHS HJIEKTPO-
NPOBOXHOCTH RANKOCTHE ¥ NPEemOTBpamCHHUS NACCHBAUME CTANb~
HHX QHOMOB;

B) CHCTEMY CTACWIA3ALMHA IUIOTHOCTE TOKA IIyTeM UsMeHe-
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HAS HAaOpAxeHHA HAa SJIeKTPOXaX K SXeKTPOOPOBONHOCTEA CTOY-

HHX BOX, €CJAHd HCXONHAA KOHLCHTDAUEA B HAX 015*' OTHOCH-

TOJbBHO HNOCTOSAHHA.

24. KoxzgecTBO O0pasymmerocs OCamKa 3aBUCHT OT UG-~
XORHORX KOHRUEGHTpaIdN NEeCTEBANCHTHOI'O XpOMa B CTOYHHX BO-
Jax X B uMHTEepBaJe KOHUeHTpamuu S50-150 MI/x nocie 2-9a¢0-
BOT'O OTCTAHMBAHUS COCTaBisdeT 6-12% OT oCmerc oonLemMa Xui-
KOCTH NpH BIagHoCTH 99-99,5%. Ilocae 24-9acoBOTO OTCTAR-
BAHUA OCANOK YILIOTHnerca Ha 20-30% OT CBOEI'0 HAYAJNBEOIG
o0bema. BIAQXHOCTD YIUIOTHHEBHEI'OCA OCANKA ClenyeT NpAHEMATEH
98,5-99%. JoGanreHme monuaxkpmiamuna (mosa I-2 Mr/ix) x
o6paGoTaHHOI BOZe CHOCOOCTBYET YCKOPEHUD KROAI'YAALEH
YacTHL OCAalKa, HO He OPHUBONUAT K SaMETHOMY CHHXEHHD ero
o0reMa.

O0e3BoxeHHHA Ha Bakyym-PuapTpax, QUIBTp-Npeccax
PAMA UeHTpUDyIrax OCAEOK, COCTOUT B OCHOBHOM M3 OKCHUIHMIDS~

TOB XeJjle3a M XpoMa (ComepsoHHe XeJje3a B BHCYHEHHOM ocaj-
ke npocturser 30%).

20, lpE mosROK OuMCTHEe CTOYHHX BON OT MECTHUBANEHT-
HOI'O Xpoma 0es NOoCamIeHHs K HMM noBapeHHO# coud MX odmes
coseconepxanme (cyxo#f ocrarcoR) OCHYHO CHHMX3ETCA Ha BeJd-
YUHY, COOTBETCTBYXMIYD HCXONHOMY CONEPEAHHN B HEUX 0-16* B

nepecyeTe Ha xpomoBuil anranpun (C,0.).

26. Iocae snerTpoxuMAYecKol OCGpAGOTKE B ONTEMAJILHOM
TEXHQIOTAYECKOM peXiMe H HOCACTYRIET0 OCBETJICHHA CTOUHHE
BOIH DPaKTHUYCCKM HE COXEpRaT XpoMaT-EOHOB, 8 OCTATOYHHE
KOHIEHTpALMA B HEX MOHOB TPEeXB&NEHTHOI'O XpoMma K INBYXBS-
JEHTHOTO Xejes3a OCHUHO He nperumant K mis BOOH BOAOEMOB
(0,5 mr/a)., Taxme cTOUHHE BOJNH MOI'YT OHTH CODOMEHH B BO-
I0eM, TOPOACKYD HKaHANK33IMOHHYD CeTh Wil UCHOOJNH30BaHH B
NPOU3BONCTBE IJIA HEKOTODHX TEXHOJNOTHMUECKHX Llesei (Hampm-
Mep, 8 NEepBHX NPOMHBOYHHX ONEpaldfX B CHCTEMAX MHOI'OCTY-
NeHYaTo! NPOTEBOTOUHOE NDOMHBKHE K37eJHil NOCHe HAHECEHHS
ralbBAHUYECKAX XPOMOBHX MHOKDHTH),
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SNEKTPoJHu3eD mId O6padoTHKH CTOYHHX BOX, €ro
ROHcﬁpyRTmBEHe OCO0SHHOGTH, DPaC4YeT H DRGIAyaTalRd

27, JNeXTpoJA3eD MWIA OOPaCOTKE XPOMCONEpPXANMX CTOYHHX
BOI IpencTapiseT CO00# OTKPHTHA Wi cO oBeMHOH XKpHEKOX,
KaK NpaBpmio, NPOTOYHHM NOpIMOYI'ONBHHE cTasbHOM pesepmyap,
§yTepoBaHHHI BHHERZSCTOM AW IPYI'EIME KHCIOTOCTONRAME MATE-
prasaMA (HOJMMSOCYTIICH , HOJMIPONEIEH B XD.) B 0COpPyIOBaH-
HH{l BHTAXHHM BEHTHWIAIMOHAEM yorpoficTEOM (IpEmnouTHTENbHO
OOPTOBHMU OTCOCaMH) IJd YHRJCHHA TI'a30B,00pasyoumxcd HpA
BJIEKTPOXU3Ee CTOYHHX BOX. LesecoofpasBO, YTOOH AHO BSJEKT-
posusepa mEMeao Hedousmo#t yraoH (mo 5°) B cTODORY BHXONA
I3 Hero CTOYHHX BOIX,

28. i paBHOMEPHOI'O DPACHDETENCHHS BOIH MOXIY BSHEKT-
poraMil X DPABHOMEPHOT'O OTBONA HEOOXOAMMO NPEeIXyCMOTPETh B
SJIEKTPOJIH3Ee WIH B OTHEJBRHX er0 CEeKIMAX NPUEeMHHEe KaMepH,
OTHEeNeHHHe OT ANeKTPONHHX ITHPYATHMH ODeperoporxamd. [loczen-
Hie pachpeneyAnT NOTOK BONH IO BCEMY CEUYCHEK SHEKTDOJIH3e-
pa X PACCYATHBANTCA KaK pachkpenellreadh BHCOKOTO CONPOTHB-
JeHnsa (OTHOHICHMEe CYMMApPHOTO CedYeHHs OTBEepCTHN B meperopon-—
KaX K OOmeMy CeuYeHHD sJeKTpoausepa cocramiier ~0,3).

29, HanpanrieHEe MOTORKA CTOYHHX BOX B 3JIEKTPOJHUSEpe
MOXeT OHTH OPHHATO BEPTAKANHHEHM (CHUBY BBEpX) WIK T'ODH-
SOHTAIRHHEM, B DoclenHeM caydae I SJEKTpoau3epa WIA OT-
IEeJBHHX ero ceKuu# HeoOXOxMMo Tarxe NpexycMoTpeTrs COOpHHE
KaMepH, OTHeJCHHHEe OT SJIEKTPONHHX NHPYATHMI IepeTOpOmKAMH.

JIeKTPOIHHE IMUACTHHH Leneco00pa3HO YCTaHARIABATE B
OTHEJLHNX CeKIuax. CeKIuH H3IOTABIUBANTCA HS KHACJIOTOCTOU-
KX CHHTETHYSCKHX MATEpHANOB.

30, Ha TpyconmpoBoze mAA HONAYHM CTOYHHX BOX B a.uewrpo-
Jusep caenyeT yCTAHOBUTE NMPUOOD WIM YCTPOHCTBO IAA HSMe-
PeHEA KX Dpacxona, & TaxKxe KpaH WM BeHTWIb, OOSBOIANIHME
IUIaBHO HSMEHATEH pacXon nocrynamme# BonH. IIpE Ranaude B
QJIEKTPONA3EePe HECKOJBKAX NapallleJBHHX 3JeKTPONHHX GIOKOB,
pasMemeHHHX B OTHEeABHHX CEeKIMAX, CAeXyeT HOPEeRyCMOTDETh MO
CTYIJICHHE CTOYHHX BOX B KAXHYD CEKIHMD OO OTHEJHHHM Tpyoo-
OPOBONAaM (pasmedecHEe O0mero OOTOKS CTOYHHX BOX). Xeage
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TENRHO TarKxe peryaupoBaHde pacxoia CTOYHHX BOX, HOCTyHa-
DIEX B KAXIYy» CEeKIMp ¢ [OMONbY YCTAHOBICHHHX Ha STHX TPy-
OONIPpOBONAX BEHTHICH,

31, SnexrponH (RATONH H aHOUH), HOMEMAeMHe B 3JeKTpPO-
Jasep, HSTOTARIABARTCA M3 Husgroyruepomucroit crane (Cr.3,
Cr.4 n 7.00,) H MOTYyT EMETP TOJMHHY OT 3 X0 8 mMm. Paccrosg-
HIG MeXNY COCeNHUMH BJIeRTPONaME MOXeT COCTaBIATH 6-10 M,
YMEHbIICHAE PACCTOAHHA MEXLY SJEKTPORaMU IDHBONHAT K CHEXE-
HAW HAUDSXCHES HA SJASKTpPOIM3epe H VASJBHOI'0 pacxona BiIeK-—

TPOSHEPTHE HA 00DACOTKY BOXH, HO YBEJUYABAET BEPOATHOCTEH
SalVISMICHNAA 2JIEKTPOROB. BHOOD MHHEMAJABLEOI'O DPACCTOAHMSA Me-
KXYy SJEKTPOTaMH onpeneiaserTcd KOHCTPYKTHBHHMM COOGPaAxXeHMA-—
MH U HESOOGXONMMOCTLY HpPEemOTBpamMCHHA KOPOTHKHEX 3JJIEKTPHYECKHEX
3aMHKAHMA., lipy yBesuvYeHHH TOJIMHH SJACRTPORENX IISCTHH OC-
IAE CPOR HX CHYECH YBeJIEUABAETCS, ONHAKO 10 MEpe pacTro -
PEeHEA DPACCTOAHEE MeXny COCONHMMHE SBJICKTPOAHHMM IIACTHHAMH

TaKxe yBexzuumpaercA, llooToMy, 9eM CONBINe TOMQUHE HCXOX -
HHX SJICKTPOIHHX IACTHH, TeM MEHBINM NOJXHO NPUHEMATHCA
KCXONHOe DACCTOSHEe Mexnyy HamE (HO He MeHee 6 mMM).

32, g MARCUMAJBHOTO HCHONLSOBAHHUA MaTepuana SJICeKT-—
POZOB HeOOXO@AMO HDENYCMOTPETH TAKce yH&leHEe 00paldOoTaH--
HOW BONH A3 8jeKrpoadsepa (Mnd M3 OTHENBHHEX IGRTPONHHX
KaMep), P KOTOPOM BJAOKTPONHHE IJIQCTHHH HOYTH HOXHOCTHD

OOTPYXEHH B RANKOCTH (BEpXHHEe KPOMKH SJACKTDONHHX NAACTHH
ROJXHE BHCTYOATH M3 XEIKOCTH HA BHCOTY He Goxee 30 mM))

33, lna cHAXeHMs KOHLEHTDSUHNORHON HOJNSpESaUHM SJCKT-
PONOB K CRA3aHHHX ¢ Hefl pocTOM HAIpAXEHHA HA SJIEKTPONIEIS-
pe H IePEPACXONOM JJICeKTPOSHEDPIHH NBAXEHAE BOXH B MEXSJEK-
TPOIHOM HOPOCTPAHCTBE XEJATEJBEC OCYMECTBIATE C TOCTATOYHO
BHCOKO# cRopocTsp (0,03 M/cer),B TOM WHCHe CO CKODPOCTHD,
OpE KOTOPOR HMeeT MeCTO TYpOyAHs3alMsg MOTOKe XUNKOCTH.

Ui OpenoTBpANEHES CHURSHMA CKOPOCTHE IPOTOKA CTOYHHX
BOJ Yepes DJACKTPAIM3ED ¢ COXpaHeHEEM MAKCHAMAJIBHOTO aQper-
Ta UX OYHCTKH BO3MOXHH: 1) EByKpaTHasd (AIH MHOIOKpaTHad)
HUDKYAALMA BORH dYepes JJeKTposausep; 2) yBeJuvYeHHMe oouero
KOARYECTBA NApaUIEIBHHX DJAEKTPOJNHA3EPOR (JIEKTPONHEX GJO-
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KOB ), AMENIUX SBTOHOMHOE 3JSKTPOIATAHNE,C LEJb0 CHHEEHAA
pacxona CTOYHHX BOI,IIPOTESKANMMUX 4U8pe3 KARIHA SJISKTPOJAHA~
3ep.

IIpDENEeYaHRe , [IpE BpPEMEHHOM NOBHIEHHE HMCXOLHOUA KOHIJ@HTDALMA
MeCTUBAJIEHTHOT'O0 XPOMA B CTOYHHX BOAAX MOIyC-
KaeTcAa OHHEB%HB CKOPOCTH HMX IPOTOKA uyepes
eﬂeHTponmseg YBEJMYEeHNEe BpPeMeHHM 00padoTKA
CTOYHHX BON.) C LeJabld IOCTHXRCHHA 3aIaHHOT'O 2¢-
feKTa OUYKCTHKH.

34, JneKTPONHHE IMHH E3I'OTABAMBANTCA M3 MenHHX (Ia-
TYHHHX ) DPYTKOB HJHM IOJOC,3aKPemIANTCA HA H30JATOpAX HA
KOpHyCe SJCSKTPOJM3epa B COSHUHANTCHA C COOTBETCTBYNMEMA
OJICAME MCTOYHHKA NOCTOHHHOro Toka.lmamerp (cevense )
9JICKTPONHHX,8 TaKke TOKONONBOmAmEX muH (Kadeselt ),coenund-
DX JEeKTPOJAR3ep ¢ HCTOYHHKOM TOKa, BO H30exaHpge nepe-
rpeBa pacCUHTHBAETCA HA MAKCEMAJMBHYW TOKOBYD HATUDYBKY .

35. llenecoo6pasHO HCHONB3OBAHEE 3JEKTPONOB (QHOMOB K
KaTonoB) B BHIE GJIOKOB.DJIOK SJEKTPONOB NpEeNCTARJHET COGOH
AAGOop CTAJNBHHX NJACTHH,3aKpeIeHHHX Ha oomed pame. ILnacTE-
HH 4Yepe3 ONHYy HDOIKINYANTCA C IOMOMBY IPHBAPEHHHX A NpH-
N3AHHHX K HEM TOKONOZABOAOB K IOJOXHTEJNBHOX M OTPHIATEJNH-
HO#f muHAM HECTOYHHKA TOKA (OApaJielBHOE 3JEKTPHYECKOe Coe-
NMHEHNe 3JEKTPOnOB). IJA HpenoTspameRdsd KOPOTKHAX 3aMHKA-
HHli IIACTEEH B <-3 MecTax 0o c¢Boell BHCOTe pas3fesAnTCas HOpo-
KJIAIKAME K3 IHESJEKTPHEKS (TeKCTOJMT,BHHHIMACT K JP.),BHIOJ-
HeHHHX ,HANIpAMED,B BHIE KoJell, JJNEKTPONHHE IJIACTEHH Yy CBOE-
0 OCHOBAHHMA WM IO HX BHCOTEe (C 06eMX CTOPOH) pPeKOMeHIyeT-
CA BCTaABJATH B "rpedeHKy"TaKge H3SI'OTOBJICHHYH M3 MaTepHaja-
- IH3JEKTPHEKA .

[Ipgmeqapne .COOPKA OJOKOB CTAMBHHX DJEKTPOIHHX IJIRCTHH,COE—~
IVHEHHHX C TOKONMOLBONAMH C [OMOIBY CBApKE WA
IayKe peKOMeHIyeTcs KAK onmpo0OBaHHAA HA IOpPaKTHA-
Ke. [IIA NORBONA 2JEKTPAUECKO'0 TOK2 K 3JIeKTpor—
HHM IIACTHHAM BO3MOXKHO TaKge ACHOJB30BAHEE pas3-
nngnux MEXAHNYECKNX,B TOM YHCHe NPYRAHHHX YCT-
poiicTs.

30. DJOK SJEeRTPOLOB MOHTHpPYETCA Ha CHEIMANBHOHE mOn-
CTABKE B 38TeM C NOMOWBY HOLBEMHOI'O MeXaHm3Ma IoMemaeTcd

B 3JIeKTposu3eD. [Ipp 3TOM B 2JEKTPOJM3EP MOEKET LOMEHATHCH
OZMH EI¥ HECKONBKO SUEKTPOAHHEX ON0KOB. XenaTeabHO, UYTOOH
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BEC OIHOT'O SJJIEKTPONHOIO OJOKA HE INpeBHmAN ] TOHHH.

37. IJaA 06padoTH® CTOYHHX BOL BO3MOXHO HCIOOJNH30BAHHE
JEKTPOLOB,HEe CMOHTHPOBAHHHX B BHae OJOKA,KaXIHN M3 KOTO-
PHX NOMEmA8TCS B JJNEKTPOJE3EDP B OTIEABHOCTH., ONEKTPONH
HONBENMBANTCA HA TOKOIOABOIAX,NOKOAMEXCA Ha COOTBETCTBYN-
MUX SJAEeKTPONHHX mEHAX. OOHAKO IpH TAKOM CcrHocode IIOIBECKH
2JEKTPOLOB TpPyHLHEe coCoumaTh ONpepescHHoe (onmHAKOBOE )
PAGCTOAHAE MEXnY IA2CTHHAMHA.

38. l[IpH sKcmayaTanuy 3JEKTpoJzm3epa HeOOXONHMO ocylue-~
CTBJICHAS NEPHORHYECKoll mepenosmcoBKHE (CMEHH MOJMAPHOCTH )
AJNEKTPONOB C LeJbl0 IPeroTBpalleHdAd NaccHBaliZd NOBEPXHOCTH
AHONOB K DABHOMEDHOI'0 PACXOLOBAHMA MATEPHAJA 3JXEKTPOLOB.
CMeHa MNOJAPHOCTH 3JEKTPONOB B BHIPAMHTESJNIAX C peBepcHpoBa-
EMeM TOKA OPOHUSBONMTCA aBTOMATHYECHKM.IpH HCIONH30BAHAM BH-
npsAMuTeJeld 0e3 peBepCHPOBAHHAA TOKA CMEHa HIOJSIPHOCTHE dSJEK-
TPONLOB HPOASBOLATCA BPYUHYD C IIOMONBO IEpPeKAnYapulero ycT-
poiicTea (pyORAbHEKA Juepe3 Kaxaue S0-60 MEH. PaGOTH SJEKT-
poJausepa.

39. [IpH 3JIEKTPONNI® CTOUYHHX BOX BCJAESIHCTBHE 32JEKTPOJIU~
TRYECKOT0 PACTBOPESHNA AHONHHX IJACTHH IPOHCXORAT CHaYaJA
YMEHBHIEHAS KX TOJUMHH,a 3aTeM I0ABJCHME HA ILIACTHAHAX Tpe-
BEH B OTBepcTHl,IPMBORAMMX K #X paspymenmy.las mpenorTspa-
MEeHAA SJCKTPUISCKEX 3aMHKAHAR cJaenyeT SaMeHATHL HAYaBEAE
pa3pymaThcs 3JSKTPONHHE NNACTHHH HA HOBHe (0TpadoTaBmme
2JIEKTDOLHHE IUIACTHHH CHANTCA B KayecTBe MeTajurosoma).Cre-
NeHb MCHOJB3OBAHUA MaTepmasa 3JIEKTPONOB IDHM TOMNMHE 3JIeKT-
POIHHX IIACTAH 3-4,5-0,7-8 MM caenyeT HPHHUMATH COOTBETe
CTBEHHO 60-70, 70-80 m 80-90% or mx Beca,

40, Ipm papTeJbHHX lIepepHBaAX B padoTe 3JEeKTpOoJIE3epa
(Gozee CYTOK )JpPEHKOMEHEYETCA Nepern 3JeKTPOJM30M CTOYHHX BOJ
I0-MEHYTHAA “HpOpacoTKA" B5JEKTPomoB B 3-5%-HOM pacTBOpe
NOBapeHHOR CoJ(C mepex/YeHMeM NOJIAPHOCTH 3JEKTPOLOB) C
[IeJbl YIOAJICHHAA C DOBEPXHOCTHE ILIACTHAH 00DA30BaABMUXCA HA HEX
OKHMCHHX ILICHOK. llesecooOpasHa Takxe HNePROTAYSCKas MeXaHN-—
qeCKaf OYMCTKA NOBEPXHOCTH 3JEKTPOLHHX NJACTHH OT HaJAIume-
0 oCaIKa. YraJeH#e 0CanKa C NOBePXHOCTE NJACTAH MOEET
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NpOM3BONATRCA TAKXe C IOMOWBO CX2TOC0 BO3OyXa B OTCYyT-
CTBHE, & TaKKke NPM HAJNWYAM CTOYHHX BOX B SJSKTPOJIE3EpE.
41, [Ipm pacueTe SJSKTPOJIA3IEpa HEOOXOMMMO OIPEHeJHTH
NOJNEe3HHA ero 00%eM, OOMYH HOBEPXHOCTH H KOJMYECTBO HJACKT-
POIOB H BEJHYMHY TOKA B JJCKTPHUYECKOX nenm. lipE aT0oM RBC—
XOMHHMA NapaMeTpaMH IJS pacueTa SBJIANTCA: &) pacxol CTod-
HHX BOL; G) MCXOUHAsA KOHLEHTPAlMs MeCTHBAJEHTHOI'0 XpoMa
B CTOYHHX BOJIAX; B) 3aIJaHHOE BpeMd 06paGOTKM CTOYHHX BOI.
42, MonezHuit o6meM aneKTpoJsmsepa (06meM CTOUHHX BOI,
MOCTOSHHO HAXONAUZKXCH B BJEKTpOJE3epe) onpenesaeTcs Ho
opuyse szlgLﬂt
(8)

rIe g, - pacxon CTOYHHX BOI, NOCTYIANHMX B SJEKTPO-
NA3Ep, M°/CeK.
t ~ 3amaHgoe BpeMA OCPAGOTKH CTOYHHX BOI, CEK.

[IpEMeyanne , BpeMs o0paGOTKE CTOYHHX BOI (IpEGHBAHHA CTOY-
HHX BOI B 3JEKTpPOJE3epe) HeJeCOoO0GPa3HO IPHHE-
MaTh B mperesgx 0,5-5 MuH,

43, BeJImYEHA TOKA, KOTOPHH HEOOXOmMMO NMPONYCKAThH de-
pes3 3JJIEKTPOJHu3eD, OPMEHTHPOBOYHO MOXET OHTH HallmeHa mo

GopMyJie J’ - g‘ — _M%Liﬁgi_: Q.ca. 11120 A (3)

rne @ - o6mee KOAMYECTBO SJEKTpPUIECTBA, KOTOPOE HE06XO0-

LHAMO IHODCHYCTATHE 4Y€PE3 CTOYHHE BOI[H)B KYJIOHAX,

V'~ 0o6%eM CTOYHHX BOI B 3JICKTpOJAH3Epe, M3;

{s- MCXONHAA KOHIOEHTPALMA C.L6+ B CTOYHHX BOIAX, I'/u°;

T - BpeMa oGpPaGOTHM CTOYHHX BON, CEK;
11120 —~ TeopeTHYECKOe KOJHAUESCTBO 3JEKTpRYecTBa, HEe00X0-

IAMOe IJs BOCCTAHOBJIEHUS I T Cq?*, B KyJOHaX.

[IpnMevyanne, BCHM pacyeTHAd BENUYMHA TOKA IPEBHEIAST
3000 A, TO C LIeJBD €e CHHARCHEA clelyeT yBe-
JNYATE 38ITAHHOE BpEeMA 00paOOTKH CTOYHHX BOJ,
RIK IpenycMOTpeTh pas3neJeHAe IOTOKA CTOYHHX
BOX K #X 00paldOTKY B IBYX 3JEKTpOJm3epax,
970 HEOOXOMMMO HJA TOro0,4TO0H H30EXaTh BHIE-
JeHNs CJHUMKCM OQOJBIOI0 KOJEYEeCTBA BOLOPOIA
B OIHOM 3JIGKTPOJHA3EpPE,a TAKRKEe O00E€COEYHTH
SJACKTPONMTAREE 3JIEKTPONH3Epa OT
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OZHOI'O BHIPAMERTEXRA I6POMBHHOI'0 TOKS
(MERCHMEAHHAR BENWUMHA HOCTOAHHOI'O TOKA,
BHpPAGATHBAGMOT') BHIDAMATENAMN THIOB
BAKP u BAKT' cocrarager 3200 aumap).
44, OOmAR NOBEPXHOCTH SROZHHX INACTHH J g MORET
OHTDH HalneHa 8 QOpMyAH:
- }[j 2
5& - 2 M (IO)
rae V° - NoNeSHHH 0OBEM BNEKTDONMBEDA, MO,
dy - pacCcTOofiHNe MeXZY COCEZHNMHM SHeKTpoaME (IpuHA-
MaeTcs paBHAM 6-10 MM), B M
45, Of0mee ROXMYECTBO AHOZOB B SIAEGKTPONHIEpe Onpere-

asgetca no gopuyne:

Ma=3%= 515 (11)

rze: S, - DOBepXHOCTS OZHOTO &HOJA, MC

huv§ ~- BHCOTA B EMDHEA Kampofl SAKTDOXEOH NNGCTHHH,
NPHRAMAOMHE COO0TBOTCTBEHHO (0,0 -~ 1,0 MM

0,4 — 038 M
46, O0mee RONMYSCTBO BASKTPOXOB COCTABIAET

hy=2ng +1 (12)
47, lnpuHa OXOKA DAGBKTDPOZOB COCTABAAET:

dy=2Ng" 0+ 8(2Ng +1)M (I3)

rae: ' =~ TOAMWHA OZHOT'O BJNeKTpoxa (IpEHEMAGTCA paBHOH
3-8 M) B M
48. [mpHA DAEKTPOAM3EDPA COCTABIAABT

O=d,+205=2Nq 0z+0(2na+1)+2ds,m  (I4)

rZé  ({; - DPacCTosRMe MeRAY KpaliHuMM BAGKTPOZGME H CTEH-
KaMy 3JileKTpoymsepa (NpHHEMOETCA DABHHM 20-30MM)
B M

49, ln1uHa DIeKTpoimM3epa

5:‘"5;"'25(!; (IS)
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e d, - PACCTOSIHHE MEeXNYy CJOKOM 3JEeKTPONOB M TOPLISBHMH
CTEHKAME B3JEKTPOoJH3epa (IPHEAMASTCS DABHHM
20-25 MM ), M.
o0, IIpE yCTaAHOBRKE B BJEKTDOJHU3EPE HECKOJNBKAX SJICKT-
DOIHHX OJIOKOB NJINHA 3JJIEKTPOJH3epa oupenenderca no gopmy-—

T =K+ 2dy+ds (H-1), M (16)

rae Os — PAcCTOAHAE MeXNY COCeNHEHMM GJOKAME 3JEKTPONOB
(opu TOPH30HTAJNHLHOM IBUKEHMA BOIH B SJHKTPOJH~-
3epe PaACCTOAHKE MeXNy COCCHHHMMA OJOKAMY IIDRHEMA-
eTcA paBHHM 30-40 MM;OpHM KBHXEHNM BOIH CHHE3Y
BBEDX H Pa3MeleHEN SJSKTPOIHHX OJOROB B OTHEJIb—
HHX KaMepax paccTOoAHAe MEeXNy HEMH MORET OHTE

yBEJMYEHO );
K - 4ECJO0 3BJEKTPONHHX OJIOKOB.
51. BHcoTa anexTpommsepa H =h, + 7, , (17)

rge /; - BHCOT& 9aCTH 5JEKTPONA, HOPDYREHHOX B REILKOCTH,M
fl» - BHCOTZ YACTE BJEKTPONA HAN YPOBHEM RUIKOCTH
(nprupMaeTca paBuofi 30 mu).
0<. Q0 o0BeM 3JeKTPOoAE3epa OlpelessaeTca IO GopMyJe :

Vody, = @& +H, m” (18)
53. CKOPOCTH IIPOTEKAHEA BONH MEHIY SJGKTPONHHME ILIQ-
CTHHAME IPZ €e IBRRCHHV CHE3Y BBepX MOXeT OHTH HallneHa K3
popMyIH & U = _’_gf._. , M/c, (19)
rre | - Bpemsa 0GpaGOTKE CTOYHHX BOXL, C.
ResnaTenbHO NBEXCHME BOEH CO cKopocTsb= 0,03 M/c(cM.m.33).
54, AHOIHAA IUIOTHOCTL TOKA ¥ YHEJBHHE pacxon SJeKTPO -
JHEPI'EE HA 00pal0OTKY CTOYHHX BOL PACCUHTHBENTCA HO QOpMy-
mau (I) n(2), npzBemenHHM B m.u.I7 ® I9.
50. Pacxonm MeTasIMYEeCKOr'0 xXeJjes3a HAJA 0CpaCOTRE XpOoM-—
COomepxaMMX CTOUYHHX BOI ODMEHTHPOBOYHO MOXET OHTH Onpene-—

NeH B3 POPMYJH S
? - 2100on' 9 , KD/cyTiH (20)
Fe 1000 @
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rae  Cpy~ HCXOZHAR KOHNEHTpPAUMA XpoMa B CTOYHHX BOZaX,
r/u®
- pacXoX CTOYHHX BOK, M°/CYTHH
2,0 ~ rosPPUIIMEHT OCPEeZHEHROrO YAGABHOTO DPACXOJa
METANANYECKOTO EeJe3a
@ - rosdummeHT MCNONBLIOBAHMA MATEDUANA BDIAEKTPO-
ZOoB (B 3aBUCHMOCTH OT TONEMHH BNEKTDPOAHNX
NXaCTHH NnpuHAMaeTcA paBRuM 0,6-0.9).

1Y, BeHTHIRUUA NPON3BOACTBERHOI'O INOMEHMEHUS

56. O0rex BOZOpPONA, BHAEHAPMEI'OCHA HA RATOAAX HOpH
SNGKTPONN3E€ CTOUYHHX Boa B TeyeHue 1 vaca npu HopManbHOM
ZaBICHVN ¥ TeMIepaType OOC, MOXET OHTH ONpeZieNIeH IO

GopmMmyne :
Wo 2k Cy ' J (21)

rzue E} - KaTOAHHA BHXOZ MO TOKY, pasuuit 0,9-0,95
L) = OCBEMEH{ BNGKTPOXMMHYECKHH DKBUBANEHT BOZOPO-
Aa, paBEufl 0,00042 u®/A.4;
I - BenuuuHa Toxa, A.
57. 06nem Bojopoas We , mpu TemMneparype CTOUHHX
BOZX [ °C momer OHTSH HaliZieH B3 QOPMYJIH:
Wie = Wo S5 /. (22)

[IpuMevanne: KoimueCTBO BOZOPOZAA BHACAADMEIOCH B
arMocepy Ha NPSKTHKE OKA3HBaeTCH
HECKOJBKO MEHBNMM, TA&K K8K YacTs o0pa-
3yDLEerocH BOXOPOXA pacTBOpAEeTCA B BOJE.

58, DJmexTpoansep, nNpeiBasHAuCHHHA ANA 0GpPaCOTHH
CTOYHHX BOJZ, ZOJREH OHTEP CHAOREH OTISNBHHM BEHTHUIAMOHHHM

YCTPOHCTBOM,
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59. Kareropun noMeumeRWA N0 B3PHBHOW, B3PHBONOEADHEON

U TOXapHO# ONAaCHOGTA CHEAyeT ONPeAeAATH B COOTBETCTBAN
C CH 4&"‘7“' o

60. Pacuyex cucTeM BOHTHAALKM ¥ KOHCTPDYHMPOB3HHE CETH
CNeZyeT NDoM3BOZHTL ¢ raasoip CHmll II=33=75,

6l. Ecau pacueTHH{t 0GBOM BOZOpPOZA, BHAGAADIEIOCH B
noMemeHKe He INpeBHaeT 5% cBOGOAHOIC. 06HEMA NOMOWSHMUSH,
70 J3HHO® NOMEWeHMe He CUYHTaeTCA B3PHBOONACHHM W B COOT~
BoTCcTBUM ¢ rnasoi CHull [I-M.2-72 OoPHOCHTCR K Kareropumn

Hﬂﬂ .

J. IIyCK ¥ BsBairs pacdoTH BIASRTPOAMBEpa

62, Hanazka paCoTH BNEGKTPOMM3EPA HEUMHBOTCA C IDO-
BEPKE HOPaBREABHOCTH COOPKM OJOK& BIACKTPOZOR, MBOAANMHK
SJIeXTPOABHX NUSCTAH ApPYyr 0% JApyra ¥ UDADHIBHOCTHE KX HOA~
KAWYGHAR K HCTOYHRXKY LOCTORHHOIO TOXAa,

63. OcHOBHOE H88HAYGHHE HAJAZKH padoTH 2UEKTpOXIIEpa
~ BHOOD pexmua oOpa0OTKH CTOYHHX BOX NPH HOCTOAHHOM HX
PA&CX0Z8, & HMEHHO BHOOD BEJWYKHH TOKA B 33BHCHECCTH OT
COASPEANMA HWOCTHBANSHTHOrO XpoMa B 00padaTHBaOMO# BO 6.

64, He nepsoM 3rane HalaIRM OCYHGCTBAANT ONHTHYD
00paCoTKY CTOYHHX BOZ B CTATHYOCKHX YCIAOBMAX. [aA 8TOIO
BAABNTCA CHPSACACHHKYE BPEMGHOM 00PAJOTKI CTOYHNX BOX
(B npezenax 0,5~5 EMHYT), pPACUETHBANT OPEEETHUPOBOTHHI}
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pacxon BA6KTPHYECTBA, HEOOXOZXMMOI'O0 ANA MOXBOTrO BOCCTA-
HOBJIeHNA WMECTHABAJSHTHOr'O XpoMa B o0peMe BOAN, HaXOZsmei-
CA B BIEKTPOIM3epe (MCXOZA M8 ASHHHX, NPHBOXSHHHX B Tal-
mue 1 a YZSNBHOI'O DACXOZ8 9NerTpuuecrna B 5,1 a-yaca HA
I r C2°%%), W onpezmensn® HeOGXOAWMYD BEMMUMHY TOKA HDH
SA7AHHOM BD8MEHM 00palOoTKM BoAH. Jlanee 0TOMpamT NpOCH
CTOYHHX BOJ Yepe3 3aZAHHO8 BDPEeMA X OOpasoTKH M ompezne-—
ZR0T B HAX HaJMuye WECTHMBANGHTHOro XxpoMa, IIpnm MOXROM
OTCYTCTBNM XpOM& BeIWYHHY TOKa, INOCTENEHHO CHUXAWT, &
Np¥ ero HaJMUMM¥ NOCTENEHHO YBeINuMBawT. MEHEMAJIBHYD BeIN-
YEHYy TOK&8, NPU ROTOPOH# MOXHOCTHKH AOCTHIAETCH OYRCTKA
CTOYHHX BOZ OT XpoMa, yBeJIWUeHHYW Ha 5~10% cumranT paso-
ye#d., ECcum yCTAHOBJAERHAH TAKMM NyTeM BeJIHUKHA TOKA 3HAYH-
TEARHO HEXC MAKCHMANBHO BOSMOZHOR ZJAS HCHOJIB3YEMOI'O
HCTOYRNRA TOKA, TO OHA MOX8T OHTH YBEIUYEHA HpHM OZBOBpE-
MECHHOM COKpDAMeHNM BPEMEHH O00pa0OTEM CTOUHHX BOZK.

65, Ilocne onpeneneRUd BeJUUYWHH paldovero TOKa HPORoOa-
X80T HANAAKY DPAOOTH ISASKTPOXMBEpa B NMPOTOYHOM DPexRUME,
Jag sTOr0 BKAXNYALT HACOC, OTPOrYJHPDOBAHHHI Ha mozayvy
ONpe ZILJIGHAOT0 KOJMUECTBA BOZAH B €NMHNNY BDEeMeH{, X HOZaX®
B BJEKTPOJNH3ep CTOUHHE BOZH, uepPe3 KOTODHE NpOoNyCcKawT
padour#t ToK. A KOHTPOJSA PROOTH YCTEHOBRH OTOMpPANT HpO-
OH HEeOCBOTIEGHHHX M OCBETNEHHHX CTOUHHX BOX H oNpeAeNAnT
B HEX BEANUKHY pH, coZepxaHve MeCTUBANEHTHOIO XpoM& H
¥ B3BOWGHHNX BEWECTB. B 3aBHCHMOCTH OT PEesyYAHBTATOB aHa-—
NX38 OTOOPAHHHX Npo0 BHOCAT KOPPEKTHUBH B TeXHONOI'MUYEeCHHY
pexnM paloTH YCTAHOBKH.

66, ONEKTPONH3ED M ONOKH BASKTPOLOB TpelywnT npodu-
J8KTHYECKOI'0 OCMOTDA, OHODORHEHKA ¥ NpPOMHBRE., I[locle rax—
JOI'0 OHODOXHCHMA SJEKTPOJIN3epa HeOoOX0ZHME HEAAZKS €10
padOTH B CTATHUYESCKMX YCIOBEAX C KOPPEeRTEDPOBEKOH
BeJHYKHN padouero TOKA.

67. Ilpm ozHO~ UIM ABYXCMeHHO# padore sASKTpPOXM3IHOH
yCTaHOBKH 6€ NYCK OCYNEeCTBIANT B CHGAYDHOM HODEAKS:

a) ONyCHANT dNeKTPOAHHE OJOKM B 9A6KTponEaep (UpE saMeHe
0TPaGOTaBUEI0 DASKTPOAHOrO ONORA): O) BHANYAKLT HACOQ
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AR [HOKAYR BOAH B SAGRTPOINM3EDP; B) NOASHT HALDAKCHUE HA
3JAeKTPONHNE MKHH ¥ YCTAHABAMBAKNT BOJINUYHHY paldoyero TOKa.
lo oxoMuaEuM paGOTH YCTAHOBKE CHA8YAZ8 BHKINUYAKT HACOC,
38TEM OTHADUYEKT SICeKTpUYeCKAM TOK ¥ CIMBANT BOILY.

JI, KoHTpoak 38 pacoTo# YCTAHOBKH

68. Hp¥ padoTe BASGKTPOAMSHOHN YCTAHOBKM XOJEHH KOHTPO -
INPOBATECA BEJMUMHE TOK&, NPONYCKAEeMOr'0 4epea CTOYRHE BO-—
A, 4 TaKge HanpsAxeHNe HA WMHAAX 2JEeKTPoXW3epa., IlIpn usMe-
HeHUM COZCpPXAHHA MECTHBAJEGHTHOI'O XpoMa B CTOYHHX BOZAX
BEAMYMHE TOKE H HAINDARGHKE HA 3ACKTPOANISPEO MOr'yT H3Me-
HATHCA B TY HAU APYTYD CTOPOHY. l[isMEepeHHe IMapaMeTpoB
SNEKTPHYECKOY0 TOHA OCYHECTBJIAETCHA C NOMOMBD aMpmepMerTpa
W BOJXRTMETP&, KOTOPHMH CHAOXSH BHNPAMHTENE HEPEMEHHOTO
roxa. HsMepeHMe HEA&NPAXGHNA HEeNOCPEZACTBEHHO HA BIKTPOXAX
DPOM3BOIHTCA C HOMD MBH DEPSHOCHOI'O BOABRTMOTDa. [Ip¥ HMCIONB-~
30BAHWK AJA DNEKTPONHTAHUA TeHepaTopa NOCTOAHHOIO TOKA
(3 KoMOJeKTE C BASKTPORBUIATEJSM) BMECTO BHNpAMATeledl mHe-
PEeMEBHHOI'0 TOKA KOHTDPOJBHO-M3MepHTEJBHHE HpuOCOpH (aMnep-
METP ¥ BOJNBTMETP) BHHOCATCH BMeCTe € NpepHBaToneM TOKa
Ha WHUT ynpaBieHud., KpoMe Toro, ZOAZHA KOHTPOJMPOBATHECH
pennunEa pH OCBETIGHHHX CTOYHHX BOZA, BHXOZAMMX H3 OTCTOI-
HIKa, C IIOMOWmEY CTAUMOHAPHOTO pH-MeTpa.

69, KOHTPOXE 38 KAYECTBOM OWHCTEN CTOUHHX BOX ZAOJXGH
OCYHeCTBIATHCA xuMHUeCKOo# jacopaTopueit npeanpuarna (Hexo-
BO# mim oOme3aBOACKOHK), & TaKme MeCTHO! camuTapHO-SNHAZE-
Muolornuecroft cragnuei,

70, KavecTBO OYMCTKE CTOYEHX BOZ KOHTPOARDPYDT IO
0CTATOYHOMY  COJIEPXAHMK B HHX HECTH~- ¥ TPEXBANEHTHOrO
XpoMa, ABYX— B TPEXBAJNGHTHOIO Xelle38, B3BOMECHHNX BEHECTB,
& TaKxe N0 uX BeauuyuHe pH.

71, B RHCHHX CTOYHHX BOZAX MECTHUBANEHTHHN XDPOK CO-
JEPEBTCH B OCHOBHOM B BAZE OHXPOMaT~HOHOB, B cladomesoy—
HHX = B OCHOBHOM B BUJZE XpOoMaT-HMOHOB. MOHH TPeXBaIEGHTHOID
XpOMa MOT'YyT COZCpEATHECA B OONBIENX KOKIUSHTDAIHAX B CTOURMX
BOZAX, HMEOIMX KHCIYD DESKUKD, B B HEBHARUNTENABEHX XOHIEH-
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TpanuAx, COOTBETCTBYDHOMX DPACTBOPAMOCTH THAPOOKHCH Tpex-
BANGHTHOr0 XpON& B CTOUYHHX.BOZAX, HMEDUMX HeATPaANBHYD W
cNadone ToYHYD pPeaknmp. B HoCHeZHEM CAYHRE OCHOBROE HOIE-
YSCTBO HOHOB TPOXBAJEHTHOI'0 XpoMa HEPEXOZHYT B OCBAOK B
BUZe I'KIPOOKMCH PpPEeXBaJCHTHOI'O XpoMa, B ciyuae IOBHmEHUS
BeIMUYMHH DH CTOUHHX BOZ A0=I2 HPOUCXOAWT PACTBODPEeHHE
I'HIEPOOKHCH TPEXPANOHTHOI'O XpoMa B M3OHTHE eAKoll menouwm,
B TpexBaNeHTHHIl XpoM CHOB& NepexozaT B pacrsop (B BHA
XpOMET-MOHOB) B COOTBETCTBEM ¢ YpABHGHHEM:

Cv(OH), + NaOH ——ABC20, + 2H,0

72, OnpefieJeE¥e COZCPXAHNA B CTOUHHX BOA’X WECTH -

M TpEexXBANCHTHOT'O XpoMa, a8 TAKXE XeNe34, B3BEHCHHHX BEROCTE
1 BeIMURHH PH NPOM3BOAATCHA I10 MOTORMKAM, HI3NOKGHHNM B
CIeXyOUMX MBJAHUAX:

a) D.0.0ypre, A.U,.PHCHUKOBA, XuMBMYeCKHIt aHANXS
NPOM3BOZACTBEHHRX CTOUYHHX BOX, MockBsa, M3azaTensctTso “Xnnmqf
1974 rox.

0) JHUOMIRpOBAHHHE MeTOZH aHannza Box. IIox penarumeit
D.0.Xypse. H3zarenrcrBo "Xumna®, Mocksa, 1973 rojz.

JI1., Texuura 0e30NaCHOCTH

73. DNEKTPOXMMHYSCKASA OUMCTKA XPOMCOZXEPRXAIMX CTOY-
HHX BOJX MO HCHOJZB3YEMHM TECXHOJOTHUCCHKHM DEEXUMAM B 0060py-
ZOBAHWUD IPARTUYECKH COBH3ZS6T C NpomeccaMm HaHeceH A
raJpBaHONOKDHTNHR, [odTOMY NPH SKCAXYATAUUM DIASKTPOIM3HOH
YCTQHOBKHM ZHOXXHH COOJNDZATHCA NpaBHA8 TOXHMKH O0€30N8CHOCTH
H OpOHSBOACTBEHHCH CAHRTAPAM HDH HPOM3BOJCTBE METANNO-
ROKPHTHK, AGKCTBYDOEIMO HA NPEZNPHATHAX PA3ANYERHEX orpacueHf
NPOMHENE HHOCTH .

74, lIpa sKcnnyaTanmuy YCTAHOBKK ZNA HACKTDOXAMHYECROHA
OYNCTKHE CTOUYHNX BOZA ZOJXERHH COOJPASTHCA CAGAYDHNMEe NpaBKzia:

a) KoHTpons ¥ RajlaK8 pPaloTH ONOKA 2AEKTPOZOB MpOoM3-
BORAATCA B 3aWRTHOK ozexZe. PaldoTy AONXHH BHNONHATE IBoe
padoulx, M3 KOTODHX OZMH HAOADAAET 34 COCTOAHHMEM padora-
PEEr0, OYAYYE DPOTOB OKa38T3 OMYy HOOOXOZXMYND NOMONB.
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6) HeoGxopumo CONOKUPOBATS BEADUYECHHE BNSKTPONHTA-
HAfl BAGKTDPOAM3Epa N0 HNenud NepeMeHHOro TOKa C BKAKUYGHHENM
BHTAXHO# BEeHTHIANME TAKHM 00pa3oM, UYTO BHINUGHHE 3JIEKTDO-
NUTAHUA BO3MOXHO TOJNBRO NpH padorawileM BESHTHUIATOpE, 8
IIp¥ OCTAHOBKEe BEHTHUAATOPA NOAAYa BAECKTPONMATAHHA HA 3J6K-
TPOAU3C) QBTOMBTHUECKEH IIPGKPAMASTCH.

B) Bce y3iaH saeKTpoan3HOE yCTAHOBKM, HAXOAAMHOCH
nox HanpaxeHueM (MYABT YNpPaBIGHUA, HACOCH, NOABEMHHH
MexaHu3M, KODNYyC 2JCKTPONH3epa) LKOAEHH OHTH O0A34TEABHO
3236MJ6HH.

r) llogpeM B onycxaHue ONOKA BACKTPOKOB B 3AEKTPOIN-
36D M pEeTyJIUPOBKAa 3a480D0OB MEeXAY SASKTPOASMH NPOH3BOAATCA
TOJNBKO NPY OTKINWYEHHOM INSKTPAUSCKOM TOKe. [IpM Hammumu
Ha BJXCKTPOIN3epe KPHIKM ClenyeT NpeAYCMOTpeTh ee OJNOKH~
POBKY C BHKINWUCGHMEM SNEKTPONHATAHUA YyCTAQHOBKM TarRMM oOpa-
30M, YTOOH OpHM CHATO# KpHuKe (BO BpEeMA 3aMeHH 3JNEKTPOA-
HHX OJNOKOB, HX DPEBU3NM U T.I.) HEBO3MOXHO OHJAO OH BKIN-
YUTH DICKTPONNTAHNE YCTAHOBKH.

) Bce Bpamapmuecs YaCTH HCIOJB3YOMOI'0 SISKTPAUECKO-
ro M Zpyroro o0OpYZOBA&HMA NOJXHH MMETH OIpaAXIeRMUA.

e) OKONO 3AeKTPONA3HOff YCTAHOBKM ZO0JNXHA OHTH BHBElE-
Ha MHCTDYKHUSA IO ee DJKCHAYATARHM B NpPaABHISM TEXHNKU 0630
IIaCHOCTH.

x) PaGoTHMER, OOCNyX#BaLIHMEe SIACKTPONABHYD YCTAHOBKY,
o0eCcneuYuBawTCA CPeZACTBAMA HEAMBHAYANBHOK 3AMUTH HO HOpP-
MaM, NPEeAYCMOTPEHHHM IR DACOTHUKOB NEeX0B M oTAeneHMi
XPOMUDOBAHNA, HB OCHOBAHHAR NDHKA30B HIH YKa3aHH#, HMemMUX
CUJNy Ha ApOANPHATHAX OTZeJIbHHX COpSHHX MMM PecHyOJIMKaH-
CKHX MHHMCTEDCTB HJIH BEAOMCTB.

29



[IprnorenHue

TexARKO=-SKOHOMNIUECEOE CP8BHEHNE DICKTPOROATYARNUOR-
HOI'0 ¥ PEeareHTHOTO MEeTOZ0B OUMCTHH XPOMCOZEepZamux
CTOUHNX BOJ

HuRe NPEBOJZIGHH AAHHKHE N0 KANUTAXBHHM ¥ BHCOIyaTa-
NEOHHHM 38TpaTay¥ HAa OYHMCTRY CTOUHHX BOZ SAGKTDPOKOAryJf-
IIMOEHNM ¥ PSAreHTHHM MeToZaMK (pacueTH BHOoxEeHH Mockos~—
CKOf SKOHOMMUYECKOH H8YUYHO-HCCAEZ0BATENHCKOH nasopaToprel
MURACTEDCTBA MEAWMODAUREM M BQZHOro xo03fitcTsa CCCP).

KanuranpHHe 327pATH HA CPPOMTENABCTBO 3AAHUR ¥ Ccoopy-
geHuft onpezereHH MO Z8/HEHYM HKHCTHTYTOB "CaHRTexmpoekrY u
"TunpoasronpoM" (r.Mocksa).

CTOMMOCTS peareHTos onpejeXeRa OO0 neicrayomeMy npef-
CEYPAHTY OnToBHX LeH N 05~0L ¢ ydyeToM TapH, 3arQTrOBHTEIAR-~
HO-CRIAACKMY pacXoZ0B ¥ CTOMMOCTH NnepeBO3oK., CTOMMOCTS
3NeKTPO3HEPI'YA ONpelelioHa O ZABYXCTABOYHOMY Tapudy u3
pacuyeze 1,5 koneltxkyr s& 1 xpr-uac., CTOMMOCTE TEN/Na, BONH,
CE2TOI'0 BO3ZYXA U CpPELHeroxosas sapaloTHaf nrara O0CAYER-
Bapmero Hepcogan8 TAKEEe ADHHATH N0 ZASHHENM BHCTUTYTOBR
"Carrexiposk®?" m "T'urpoamsTonpoMm”,

AMODpTHSADNOHANE OTUKCHOHMA OMpPEeZOoNS8HH B COOTBOTCTBKE
¢ BODMAMH aMODTH38LMNK, YCTAHOBIGHHHMN NOCTAHOBISHNEM
Cosera Muuucrpos CCCP or 14 wapra 1974 r,

PacxozH Ha TeKymmit peMOHT NpDHHATH B pasuepe 1% or
cuMeTHOlf cTOMMOCTH coopyxeHufl, 00OpyZoBaHER u ceTrell,

[Ipoune pacxoxH onpezesneHH B pasMepe 6% or olmefl
CYMMH BKCIIIYATAINOHHHX pPacXoh0B 0e3 yYeTa aMODPTH3IANMOHHHX
orunciaenuti,

lFozoBolf axonoMmuecKHi 8P0ERT 0P BHEZpDEeREA BAEXTPOKO8-
TYAAIMOBHOIO cmocofa 110 CPABHEHHD C DEAreéHTHHM Onpene-
AANCH no QopMyne:

I=NyM=[CeQ +EwKi] = [C2Q + En-Ho ]=
:(Cf“‘cz)' G + bu(Hy-Hs )
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rne CI X 02 - ancnnyamannoﬂﬂme 38TDATH EA OUYKHCTKY
I M® CTOYHHX BOZ PEATEHTHHM M SISKTPO-
KOArYAATMOHHMM CHOC0 JOM;
@ - pacxoxX CTOYEHX BOZ, ms/ron (uucno pa-
Counx Zue#k B rozy npuHATO DPSBHIEM 253);
bn HOPMATHBHHY Ko>PPNUKEeHT KanHTaABHHX
Biaosenunit, passui 0,12,
Kuk, = KanaTajabHHe 384TPATH NP OYKCTKEe CTOY-
HHX BOJ PEareHTHHM ¥ SJI6KTPOROAryis-
IMOEHHM CINOCOO8MH,
PacuyeTH CZEJaHH ZJIf OUNCTKR CTOUYHHX BOZ O MCXOZAHOH

KOEUEHTpanuel mecTHBaANeHTHOro xXpoMa 60 Mr/ix.

. PeareHTHHif cnoco6 .OA6KTPOROAIyNAA~-
" . .gnonﬁuﬂ cnocoa
[IpORBBOINTENRBOCTE:;
POMSBOMRTEIREOCTE: 250 { 500 ;1000 i 250 ;500 ;1000
HaumMeéHOBaEKEe BaTpar,
THC,PYO.
I » 2 13 .4 15 16 :7
l. Kanuraapuue
3aTPaTH 69 82 93 66 80 90
2. PeareHTH 5,7 II,4 22,8 11,79 3,6 7,2
3, Onerrposmepras 1,55 3,11 6,2 1,8/2,7 36/54# 10,8
4, 3apnnara 4,5 7,5 13,5 3,0 4,5 6,0
5. OTuncaerua Ha
COLCTPAX 0,3¢ 0,6 1,08 0,24 0,36 0,48
6., Czaruit BOSAYX,
BOnKa, TeNno 5,72 4,46 5,02 3,59 4,35 4,87
7. AMODTHS3AIHEA 4,84 5,77 6,49 4,14 5,0 5,62
8. Texyma#t pemonr Q0,68 0,82 (0,82 0,66 0,8 0,9
9. llexoBue pacxoax 4,5 7,5 13,5 3,0 4,5 6,0
I0. llpoume pacxoan I,26 2,12 3,78 0,89 I,41 2,17
Ce0eCTONMOCT
OYACTKH, DpYO ?n 0,451 0,360 0,333 0,242 0,249 0,183
I'oxoso#t BKOHO-
MEYeCKu
abdexr, pyo. - - - 7823  I4281 31226
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