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AOCNIMKEHHA E®EKTUBHOCTI BUKOPUCTAHHA BOPTOBUX
BIACMOKTYBA4IB TPABUJIbHUX BAHH

3a ymoB TpaBunbHoro BiggineHHss BAT «MeTtanypriiHuii kombiHaT «3anopikcTanb», ans
BiABEAEHHA 3 TEXHOMNOrYHMX BaHH aepo30SiB 3anponoHOBaHO ABOXOOPTOBI BiACMOKTyBaui.
MpoaHanizoBaHO BNANB PO3MIpIB TPaBWUIbHUX BaHH Ta TemnepaTypu BUPOOHMYOro cepeaoBuLLla
Ha NPOAYKTUBHICTb 3a3Ha4vyeHUx arperartiB. BcTaHOBMNEHO, WO gonycTMMa Temneparypa nositps
po60o40i 30HM Y TPaBUNBHOMY BiAAINEHHI 4NS XONO4HOI Ta TENMOT NOpU POKY CKnagae Bianosig-
HO 290...296 K Ta 291...300 K, npu ubomy 3pocTaHHS TemnepaTypu MoBITPS HABKONO BaHHU 3
289 K go 313 K 3HWKye NnpoayKTMBHICTb BeHTUNAUil Ha 71%. 36inblUeHHS WUPUHWU TpaBubHOT
BaHHM Ha 0,6 M nigBuLLye NPOAYKTUBHICTE BeHTMNAUIT Ha 48%, TOMy 3a AOUINbHUI Oiana3oH
LUMPWHK BaHHKU obpaHo iHTepBan 0,9...1,2 m.

KntoyoBi cnoea: TpaBunbHa BaHHA, OKanuHa, Napu KUCNoT, OOpTOBi BiOCMOKTyBaYi, BU-
TS>KHA BEHTUNALUISA

Ilocmanoexa npooremu. JIns oTpuMaHHs BUCOKOT SIKOCT1 TOBEPXHI XOJIOTHOKATAHUX JIH-
CTIB OJJHMM 3 NE€PIIOYEPrOBUX 3aB/aHb € BUJIAJIEHHS OKAJMHHU 3 MOBEPXHI rapsyeKkaTtaHoi mrabo-
Bo1 craii. EdexkTuBHICTh BUAANEHHS OKAJUHU 3aJIeKUTh BIJ i XIMIYHOIO CKJany, CTPYKTYpH,
TOBIMHYU Ta YMOB TpaBieHHA. [Iporiec TpaBieHHs MeTany 3aCHOBAaHO Ha B3a€MOJIli OKAJIIMHU 3
KHUCII0TaMU (CipyaHO abo COJISHOI0) LUISIXOM 3aHYPEHHSM METally /10 BaHHHM a0 IMO/JaBaHHSIM
CTPYMEHIB PO3YHMHY IiJi TUCKOM. Ba)JIMBUMHU XapaKTepUCTUKAMH, L0 MPUCKOPIOIOTH IMPOLEC
TPaBJIEHHS OKAJIMHU € 1i CYyHIIbHICTh (IOPUCTICTH) Ta HASIBHICTH TpimiuH [1]. MexaHi3Mm B3aemo-
Ii1 TPaBUIIBHOTO PO3YUHY 3 OKAJIMHOIO JIETATBHO ONMUCAHO y podoTax [2-5].

[lig yac TpaBieHHs mTA0 3 MOBEPXHI BaHH BUIUIAIOTHCS LIKIAIMBI Ta HEOE3NeyHl mapu
KHCJIOT, 110 3a0pyAHIOIOTH BUPOOHHMYE Ta HABKOJIMIIHE CEPEJOBUILNE, CYTTEBO MiJBUIIYIOTh
BTpaTHU Ha BapTOCTI KUCJIOTH, 110 HE yTUiIi30BaHO. Came TOMY BUHUKA€E Mpobiema IMiJBULICHHS
TrepMETUYHOCT] TPAaBWIBHUX BaHH, TOCIIKEHHS XapakTepy pOOOTH Pi3HUX CHUCTEM YIIOBIIOBAH-
HJ MapiB KUCJIOT y TPABUIILHOMY BiIUICHHI.

AHani3 oCTaHHIX MOCHI/PKEeHb 1 myOumikarii. Bimomo, 0 OHUM 3 OCHOBHUX TEXHIUYHUX
3ac00iB, SKi 3a100ITaf0Th MOTPAIISHHIO IIKIIJIMBUX PEYOBHH JI0 TOBITPsI poO0YO0i 30HH, € MiC-
IIEBl BiICMOKTYBaui, TOOTO MPUCTPOI I 3a0MpaHHs IIKIUTMBUX PEYOBUH BiJ TEXHOJIOTIYHOTO
obnmamHanHa abo Micub iX yrBopeHHs [6]. Tak, O0pTOBi BiICMOKTYyBaui HaOyJd MIUPOKOTO ITO-
IIMPEHHS B rajibBaHIYHUX II€Xax IiJ Yyac 3HSKUPIOBAHHS Ta TPABJICHHS METaJly Iepe]l HaHeCeH-
HSIM QHTMKOPO31MHUX Ta JIEKOPAaTUBHHUX MOKPUTTIB, 10 SKUX BIJHOCSTH MPOLIECH LUHKYBaHHS,
XpOMYBaHHsI, HIKETIOBaHHA Ta i1 [7].

[IutanHIO OIIHIOBaHHS BIUIMBY HEOE3MEUHUX Ta IIKIIIUBUX (HaKTOpIB Ta €PEeKTHUBHOCTI
TEXHIYHHX 3aC001B 3aXUCTY MOBITPS TEPMIYHUX LIEXiB MPHCBsiUeHO podoTu [8] Ta [9].

3rimao HITAOIT 28.0-1.03-08 [10] ansa epekTHBHOTO MOTIIMHAHHS MMapiB CipuyaHOi KUCIIO-
TH, SIKI BUIUISIOTHCS 3 TPAaBWIIBHUX BaHH, MOTPIOHO 3aCTOCOBYBATH ClieliasibHi (DiIbTPH, HANIPU-
kiang OBI-T-3,2. OuumnieHHs MoBITpS B KaOlHAX MalIMHICTa KPaHiB TPaBUJIBHOTO BiiICHHS
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3MIMCHIOIOTH 3a JIOMOMOTO0I0 (DIIbTpa aepo30JbHOTO THNY (KaceTH) 3 GiIbTPYBAILHUM MaTtepia-
JIOM 3 YJIBTPATOHKHX TOJIMEPHUX BOJIOKOH.

VY po6ori [11] nnst yaoBIIOBaHHS NIKIIJIMBUX PEYOBHUH, IO BUAUISIOTHCS 3 TIOBEPXHI Je-
Taje, mo oOpOOJIAIOTh, IMi/T YaC BUJABAHHS iX 3 TPABUJIHLHOI BAaHHH, 3aIIPOIIOHOBAHO 3aCTOCYBA-
TH TTaHEeJ1, 0 BIJICMOKTYIOTb, sIKI BCTAHOBJIFOIOTh HA PiBHI, IKWI BIAMOBIIAa€ PIBHIO MiABUIIICHHS
BUHHSTUX 3 BAHHU JICTAJICH.

6

1 - GopTOBe BiICMOKTYBaHHS; 2 - OOPTOBHIA BiICMOKTYBA4 3 PETYIIOIYNM MPUCTPOEM; 3 - 3a111300€TOH-
HU BIZICMOKTYIOUMI KOMIUIEKC; 4 - KaHaJl JUIsl BIZICMOKTYBAHHSI; 5 - BEHTHWIISATOD;
6 - MoBiTPONPOBIJ; 7 - 30HT; § - TpaBUIIbHA BaHHA

Pucynok 1 — Cxema TpaBuiIbHOI BaHHH 3 BUAAJICHHSIM NapiB KUCIIOT 3 OOKY (a) Ta
3 TopiiB BaHHH (0)

ABTtopamu po6otu [12] 3amponoHoBaHo croci0 MiAirpiBaHHA TPaBUJIBHOTO PO3UMHY Cip-
YaHOI KUCJIOTH Y BUHOCHHMX Ipa(iTOBUX TEIJIOOOMIHHMKAX HACHYEHOIO Mapolo, L0 /A€ 3MOTY
pETyJIIOBaTH TEMIIEpaTypy PO3UMHY Ta KOHIIEHTPAIIIO CipYaHOi KHCIOTH B HHOMY.

3 MeTor0 3abe3neyeHHss HeoO0X1THOT KUIBKOCTI 00’ €MHOI BUTPATH MOBITPS, IO YJIOBIIO-
I0Th BiJl BaHH, JUIsl JOTPUMAaHHS MPOMYCKHOI KOHIIEHTpALii IKIJIMBUX PEYOBHH y poO0Uiil 30H1
NPUMIIIEHb TaJbBaHIYHUX II€XiB B po0OTi [7] BUKOHAHO MOPIBHUIBHUI aHalli3 METOJUK po3pa-
XYHKY OOpPTOBHUX BIJICMOKTYBayiB.

Ilocmanosxa 3aé0anns. MeToro poOOTH € aHalli3 BIUIMBY MapaMeTpiB TPABUIbHUX BaHH
Ta TeMIlepaTypyu BUPOOHUYOTO CEPEAOBHINA HAa MPOAYKTUBHICTh JBOXOOPTOBHX BiJICMOKTYBAUiB.

Buknanenns matepiany Ta pe3yiabTaTd. 3a yMOB TPaBUIBHOTO BIAUIEHHS Ui BUAICH-
HS Ta yTHJII3alliil napiB cipyaHoi a0 COJIIHOT KMCJIOT BUKOPUCTOBYIOTh BUTSKHY, IPUILTUBHY Ta
3araJlbHOOOMIHHY BEHTWIAMLII. 3araJbHO0OMIHHY BEHTHIIALII0 BUKOPHUCTOBYIOTH Ul MOKpaIleH-
HSl CKJIQAy MOBITPS B NPUMIILIEHHI, TOOTO MOAAIOTH J10IATKOBO YHCTE MOBITPSI 3 JOMOMOTOIO
OpUIUTMBHOT BeHTUW AL, [1i yac BUKOpUCTaHHS cipuyaHOi KMCIOTH Ha O6e31epepBHOMY TpaBUIIb-
HOMY arperari BCTaHOBJIIOIOTH MPUCTPIN BIJICMOKTYBaHHS 3 Bepxy yKputts (puc. 1,a). Hemormi-
KOM TaKoi KOHCTPYKIIil € 3HaYHEe BUHECEHHsI TIapiB po3unHy. Y pasi 3aCTOCYBaHHS COJITHOT KHC-
JIOTH, SIKa BUTIAPOBYETHCS y 0arato pas3iB IHTEHCHUBHIIIE HIXK CIpYaHa, MPOCKTYIOTh KOHCTPYKIIiT
BIJICMOKTYBaHHS MapiB 3 pO3paxyHKOM Ha MiHIMaJlbHE BUHECCHHS NapiB.
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CxeMHu yKpUTTS TPaBWJIbHOI BAHHU 3 PO3YMHOM COJIIHOI KMCJIOTH Ilepea0dadaroTh BiZICMO-
KTYBaHHS Ta3iB, 10 BUAUISIOTHCS 3 HEMIUIBHOCTI YKPUTTS B TOPISX arperary, a TaKoX y MiCLsX
BXOAY 1 BUXOy mTadu 3 arperary (puc. 1,0). Cuctema BeHTHIALIT 3a0e31e4ye CTBOPEHHS PO3-
PIIKEHHS, 10 MEPEeIIKOPKAE BUIUICHHIO MapiB BOAM J0 HAaBKOJIMIIHBOTO ceperoBumia. Tomy
BCIO CHCTEMY, IOUYMHAKOYU Bl YKPUTTS 1O BaHHU TPyOH, yepe3 sIKy BUKMJAKOTh 10 aTMOoc(epu
BiJIIIPAIIbOBAHE MOBITPSI, CIiJ 3aXUINATH KUCIOTOCTIMKOI 130JIs11i€10 200 BUKOHYBATHCS 3 TOJIi-
MepiB, CTIMKHX /10 PI3HUX KUCIIOT Ta arpeCUBHUX CEPEIOBUILL.

[Tig yac BUKOHAHHS KOHCTPYKIIii 3 MOJIMEPiB MOTPIOHO BPaxoOBYBATH, 110 €JIEMEHTH CHC-
TEMH IOBMHHI OYTH PO3BaHTaKEHHMMM HLUIIXOM pO3MILIEHHsS MeTaneBux omnop. Cepen BAaaux
BUPILICHb MOTPIOHO BUIUTUTH PO3MIILIEHHS TPABUJIBHOTO arperary MmiJHATHM HaJ piBHEM Miajio-
ru Ha 3...4 M.

VY TpaBHIBHHX BiIUIUICHHSIX METATYPriHHUAX MIAMPHEMCTB IS BiABOIY 3 TEXHOJIOTIYHUX
BaHH aepo30JIiB, 110 YTBOPIOIOTHCS, BUKOPHCTOBYIOTh INPUMYCOBE Ta30BHIIICHHS 332 PaxyHOK
CTBOPEHHSI PO3PILKCHHSI HAJ TMOBEPXHEIO0 J3epKajia BaHHH, SKE 3a0€3MeUylOTh 3a JOMOMOTOI0
OJIHO- a00 MBOXOOPTOBUX BiJICMOKTYBauiB. OJHOOOPTOBI BIICMOKTYBadi 3aCTOCOBYIOTH JJISl Bi-
JHHO PO3TAIIOBAaHMX BaHH, BOXOOPTOBI — JJIsi BaHH 3 OOMEKEHUM PO3TAlIyBaHHSIM OLIsl CTiH
MPUMIIIECHHS TPaBUILHOTO BimaineHHs [11].

KibKicTh TIOBITPS, SIKE BUAAISETHCS 32 JIOTIOMOTOIO OJHO- Ta TIBOXOOPTOBUX BiJCMOKTY-
BauiB, BU3HAYAIOTh 3aJICKHO Bi/I IIMPUHU T4 BUCOTH TPABUJILHOT BAHHU, PIBHS PiAMHM (KUCIOTH)
y BaHHI, pyXJINBOCTI MOBITPS Y MPUMIIIEHH] Ta Pi3HUIII TEMIIEPATyp PO3YHHY Ta HABKOJIUIIHBOTO
MOBITPSI.

OnHOOOPTOBI BIICMOKTYBaui 3aCTOCOBYIOTH ISl TPABMIIBHUX BaHH mupuHO0 600...800
MM. 3a mupuHu TpaBuibHUX BaHH 800...1000 MM mepeBary HaIarOTh ABOXOOPTOBUM BiJICMOK-
TyBaudaM, a 3a wupuHy noHag 1000 Mmm — 60pTOBOMY BIZICMOKTYBauy 3 IepeayBaHHSM Ha MOBe-
PXHI BaHHHU.

Crig 3a3HaYUTH, T10 YUM OLIbII TOKCUYHHUM € BUJUICHHS MapiB 3 MOBEPXHI PO3UUHY, TUM
OJvpKUe 10 piBHA PO3UMHY B TPaBUJIbHIM BaHHI MOTPIOHO PO3TAIIOBYBATH INIJIMHH, 11100 HE MPU-
MYCTUTHU NOTPAIUIIHHS HEOE3MEeUHNX Ta NIKI/UIMBUX PEYOBHH JI0 30HU 3HAXO/KEHHS POOITHHUKIB.

Ha cboronni 3a ymoB BAT «Meranypriiiuuii koMOiHaT «3amopi’KCTaib)» BCTAHOBJIEHO
6e3nepepBHO-TpaBuiIbHMN arperaT bTA-4 nmpoaykTuBHICTIO 6113bKk0 1350 THC. TOHH Ha piK Tpa-
BJICHOTO MeTajly, L0 JIa€ 3MOT'Y MOBHICTIO NIPUIUHUTH BUKHUM MapiB CIpyaHOi KUCIOTU Ta CKU-
JaHHS TPOMUCIIOBOT BOAM 10 piuku JIHIIpO Ta mepelTu Ha COJITHO-KUCIOTHE TpaBiieHHS. B
3B’A3KY 3 IIUM JJIs BIABEJICHHS ILIKIUIMBUX MapiB KUCIOT 3 TEXHOJOTIYHUX BaHH JIOLIJIBHO BU-
KOPHCTOBYBAaTH JBOXOOPTOBI BIICMOKTYBAUi.

J11s o6uurciaeHb TPOAYKTUBHOCTI BUTSKHOI BEHTHIIALIT B TPaBHJILHOMY BiJITIIEHHI BUKO-
PUCTOBYEMO METOJHUKY, 110 3amporoHoBana y po6orti [13]. ITix yac po3paxyHKiB mapameTpiB BH-
TSOKHOT BEHTWISLIT pUiiMaEMO 1BOXOOPTOBUI THIT BIICMOKTYBaya, JOBXKUHY TPaBUJIbHOT BAHHU
5...88 M, mupuny Banuu 0,8...1,4 M, Temneparypy pinunu y BaaHi 333 K ta remnepatypy nosi-
Tps HaBKoJIO BaHHM 289...313 K.

BuzHauaemo KUIBKICTh TETUIOTH, IO BUJIISETHCS 3 BAaHHU JI0 HABKOJIMIIIHBOTO CEPENIO-
BHUIIA 32 GOPMYIIOIO

a-l
1000

Qo :a'(Tp _Tn()g) (1)

1e oL — KoediIieHT TeIUIOBiA1adl KOHBEKIII€0, BT/(M2 K), aa=2,05 .3[(Tp =T..) Ty, Troo-

TeMIlepaTypa PiJJMHM y BaHHI Ta TEMIIEpaTypa MOBITpsS HaBKOJO BaHHH, K, BiamosimHo; [, b —
JOBKHMHA Ta IIMPUHA BaHHI, M, BIAIOBITHO.
[IponykTuBHICTE BeHTUIIALIT V, 3a cepeaHbOT MIBUIKOCTI MITHOMY aepo30Jt0 HaJ BaH-
HOIO 32 paxyHOK KOHBEKTUBHUX MOTOKIB U BU3HAUYAIOTH SIK
V,=U-a-(, (3)
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U =0,1553/Q, . 4)

AHani3 po3paxyHKOBUX JaHUX IIONO MPOAYKTHBHOCTI CHCTEMH BHUTSKHOI BEHTHJIALII B
TPaBUILHOMY BilijIeHH] (puc. 2) moKa3as, 10 i 301IBIIEHHS MPSMO MPOIOPLIHHO 3aJIEKUTH Bil
3pOCTaHHs 3HA4€Hb LIMPUHU Ta JOBKUHU TPABHJIBHOI BaHHH, IO MOB’S3aHO 3 IMiIBHIICHHSIM

wioii BiakpuToi nmoBepxHi. OOpaHo JOUUIBHUIN Jiana30H MIMPHUHU TPABUIILHOI BaHHH y MEXax
09...1,2 m.
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Pucynok 2 — 3anexHicTh MPOAYKTUBHOCTI BEHTWIALIT B TPABUIBHOMY BiAJUICHH] BiJf ITMPUHH TPaBUIIb-
HOI BaHHH 3a TEMIIepaTypH MoBiTps HaBkosio BanaK 289 K (a) ta 313 K (0)

BubupanHs 10mycTUMOI TeMIiepaTypH MOBITPSl HABKOJIO TPABHIILHOI BAaHHU TIOBUHEH Bi-
JIOBIIaTH yMOBaM MIKpPOKJIIMaTy BHUPOOHWYOI 30HU TpaBuibHOro BimmineHHsa. 3rigHo JICH
3.3.6.042-99 [14] momyctuMma Temreparypa MoBiTpsS poOodoi 30HH B TPaBHIBHOMY BiJIiIEHHI
ckiangae 290...296 K y xonmonuuii nepion poxy ta 291...300 K y terumii nepiox poky 3a ofHa-
KOBHUX MapaMeTpiB BAaHHU MOTPiOHA MPOAYKTUBHICTh BEHTWISLII B XOJIOAHY IOpYy poky Ha 29,4%
BUIIIA HIK y HOTO TEILTy MopYy.

Sk mokazaB aHaji3 3aJIEKHOCTI MPOIYKTUBHOCTI BEHTWISALII B TPaBUJIBHOMY BiJAUIEHHI
BiJ TEMIIEpaTypH MOBITPs HABKOJIO BaHHU (puc. 3), 3poctanHs temnepaTtypu Bix 293 K o 313 K
IPSIMO MPOTOPIINHO 3HIKYE MPOAYKTUBHICTh BeHTHIIALIT Ha 71%, mpH 11bOMY 3011bIIEHHS IIH-
punu Banuu 3 0,8 M 710 1,4 M miABUIIY MPOTYKTUBHICTh BEHTUIIALIT Ha 48%.

Buchosku ma nepcnekmugu nooansuio20 po3eumky y OaGHOMY HaANPAMKY.

1. TpaBuibHI BiAIIICHHS METATypriiHUX MiJNPUEMCTB MOCTYIIOBO MEPEXOJATh BiJ BU-
KOPHUCTaHHS CIpYaHOi KUCJIOTH Ha COJIIHY KUCJIOTY, TOMY JJIsl BiIBEJICHHS IIKIJIMBUX MapiB KH-
CJIOT BiJl TEXHOJIOTTYHUX BaHH JOLIJIBHO 3aCTOCOBYBATH JABOXOOPTOBI BiICMOKTYBaui.

2. AHaji3 BIUIUBY TEMIIEPATypPH BUPOOHUYOTO CEPEAOBHINA HA MPOAYKTHUBHICTH JBOX00-
PTOBUX BiJICMOKTYBauiB I10Ka3aB, 10 JOMYCTHMa TEMIIepaTypa MoBiTps poO04oi 30HH B TPaBU-
JLHOMY BIJUTIJICHHI IS XOJOMHOI mopu poky ckmamae 290...296 K ta mis Tenaoi mopu poxy
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291...300 K, nmpu mpoMy 3pOoCTaHHS TeMIIEpaTypHu MOBiTps HaBkojo BaHHH 3 289 K mo 313 K
3HWXKYE MPOTYKTUBHICTh BeHTWISAMLIT Ha 71%.
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Pucynok 3 — 3anexHicTh MPOAYKTUBHOCTI BEHTWISALIT B TPABUJILHOMY BiIUICHH] BiJ] TEMIIEpaTypH MOBi-
TPsl HABKOJIO BaHHU NpH mupuHi BaHHu 0,8 M (a) Ta 1,4 M (0)

3. AHaJi3 BIUIMBY MapaMeTpiB TPAaBWJIBHUX BaHH Ha MPOAYKTUBHICTh BEHTWJISLII MOKa-
3aB, 1110 301IbIIeHHs WUpUHKU BaHHU 3 0,8 M 10 1,4 M miBUIIYE MPOAYKTUBHICTh BEHTHJIALIT Ha
48%. OOpaHo MOUITBHUMN A1ana30H MUPUHHE TPABUIBHOI BAaHHU.

4. Cepen nojanplux HanpsAMKiB poOOTH MOTPIOHO BUAUTUTH JOUUIBHICTh HAMPSIMKY pe-
KOHCTPYKLIi TPaBMJIBHUX BaHH 3 ypaxXyBaHHSAM THUITy KHCIIOTH, III0O BUKOPHUCTOBYIOTh, Ta YMOB
mpari y BApOOHUYOMY CEPEIOBHIII.
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INVESTIGATION OF EFFICIENCY OF ON-BOARD SUCTION VACUUM
CLEANERS’ USE

Modern technical means of environment protection from dangerous and harmful effects in pick-
ling workshops of metallurgical enterprises are analyzed. It is defined that in metal etching the
efficiency of scale removal depends on its chemical composition, structure, thickness and etch-
ing conditions, in particular the choice of acid type (sulfuric or hydrochloric) and etching tech-
nology. The use of single- or double-sided extractors is proposed in order to prevent harmful
substances from getting the air into the working area of the pickling tank. It is analyzed that the
amount of air removed by single- and double-sided extractors is determined depending on the
width and height of the pickling bath; the level of liquid (sulfuric or hydrochloric acids) in the
bath; indoor air mobility and the temperature difference between the solution and the ambient
air. The use of double-sided suction pumps is proposed for the removal of aerosols formed
from technological baths for the conditions of the pickling workshops of JISC «Zaporizhstal»,
which switched of scale from sulfuric to hydrochloric acid during the etching. The influence of
the parameters of pickling baths (width and length) and the temperature of the production envi-
ronment on the productivity of double-sided suction pumps is analyzed. It is defined that the al-
lowable air temperature of the working area in the pickling department for the cold and warm
seasons is 290...296 K and 291...300 K, respectively, while the increase in air temperature
around the bath from 289 K to 313 K directly proportionally reduces productivity ventilation by
71%. Increasing the width of the pickling bath by 0.6 m increases the ventilation productivity by
48%, so the range from 0.9 m to 1.2 m is chosen for the appropriate range of tank width. It is
necessary to allocate expediency of the direction of reconstruction of pickling baths taking into
account the type of acid which will be used, and working conditions in the production environ-
ment among the further directions of research.
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