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AHOJ/ITHE OKMCHEHHSI COJIEM OPTAHIYHUX KHUCJIOT

Hageoeno pezynrvmamu 0ocniodcenns anoOH020 OKUCHEHHS cONeld KapOOHOBUX KUCTOM 3 MEMOIO OYIHIOBAHHSL MOJICU-
80cmi eneKmpoxXiMiuHoi pecenepayii 6IONPaYbOBAHUX MOMOPHUX OAUE. BUKOHAHO KOHMPOIb 3HUIICEHHS SPAHUYHOO
oughy3itiHoco cmpymy ma npsami 6UMIPIOGAHHS 3HUIICEHHS KOHYeHmpayii po3uunie (ghomomempis, nomenyiomempis).
Toxkazano, wo 6 ymoeax nepebiey peaxyii Konvbe cnocmepicacmocs eghexmuene nepemeopenHs KUCIOMHUX NPOOYKMIE

OKUCHEHHSL OJIUG 3 BUCOKUM BUXOOOM.

The resulted results on research of anode ocsidation of salts of carbon acids with the purpose of estimation of
possibility of electrochemical regeneration of worked motor oils. It is shown the control of decline of maximum diffusive
current and direct measuring of decline of concentration of solutions (photometry, potentiometry), that in the conditions
of motion of reaction Colbe there is effective transformation of acid products of ocsidation of oils with a high output.

IMocTanoBka mpo0JjeMn

VY mporeci ekcrryararii OMB Ta 1HIIUX BYTJIEBO-
HEBUX TEXHOJIOTIYHUX PiTUH BOHM MiJIAIOTHCSI He-
OakaHUM TIEPETBOPCHHIM, HacamIepel OKHCHEHHIO
TIiJT Ji€F0 aTMOC(EPHOTO KHUCHIO.

YTBOpeHHS KapOOHOBUX KHUCIIOT SIK KIHIIEBOTO IPO-
JIYKTY OKHCHEHHS TPU3BOIUTH O MOTIPIICHHS SIKO-
CT1 IPOJTYKTY.

Tak, 3a yMOBM eKcCILIyaTallii TpaHC(hOpMaTOPHHUX
OJIUB, iX BHOPAKOBYIOTh, SKIIO 3HAYCHHS KUCIOTHO-
ro yucia craHoButh 0,6 mr KOH nHa 1 r onuswH, Toxal
SIK KHCIIOTHE YHUCJIO IJIS CBIXKOIO Macjia Mae CTaHO-
putH 0,05 mr KOH Ha 1 1 [1].

Ii 3HaYeHHS KHCIIOTHOTO YUCIIa MOKHA BHPA3UTH Y
KOHIIeHTpallii opradigaoi xkuciaota sk 0,0107
Moas/KT Ta 0,00089 MOJIE/KT BiITOBIIHO.

OpraHivyHi KHCJIOTH MiABUIIYIOTh KOPO3iHHY aKTHB-
HICTh CepeioBUIa Ta HOro B’SI3KICTh, 3MIHIOETHCS
TETUIONPOBIAHICTD, 1 TOTIPIIYIOTHCS aHTU(PUKLIHHI
BJIACTUBOCTI [2; 3].

OCHOBHi MeTOIH OYHILIEHHS 0JIUB

Meron BiICTOIOBAHHS OJIMB IIOISATAE B OCADKEHH] TBE-
pAMX YaCTWHOK Ha JHO Ta BiIIIapyBaHHI BOIHU Bif
omus. Yoro repeBara — JeIIeBU3Ha Ta MPOCTOTa arla-
patypHOro o(OpMIICHHS, a HEIOJIKA — HaaTo Maja
MIBUAKICTE T HETOCTATHS TJTMOMHA OYHILICHHS OJIUB.
MerTon cenapariii ( BUJaJICHHS 0Caay Ta BOJIHU 3 OJIUB
i JIIEF0 BIALIEHTPOBUX CHII ) Ja€ 3MOTy 100pe Bij-
OUISATH Ocal Ta 3aJMIIKH BOIM BiJ OJHB, OJHAK BiH
HE CTOCYETHCS IHIIUX PEYOBUH, HASBHUX Y Biarpa-
LIBOBAHUX OJIMBAX.

© O.b. Inpuak, C.O. 3y6enko, B.M. JlenoBcbkux, 2008

Meton ¢inmpTparii BKIIOYAaE pPO3IiIEHHS CyCHeHsii
Ha BOJIOTY Ta 3aJHUIIOK Ha (GiIbTPyBadbHIN Mepero-
PO T JAI€0 HAJJIMIIKOBOTO THCKY, aje oMy Ta-
KOX MMPUTAMaHHI 3a3Ha4YCHI HEJOIKY.

Binrin manuBa nmanuBHOI ¢pakmii 3 BiAmparoBaHol
OJIMBH 3aCTOCOBYETHCS 3 METOI0 OTPHUMAHHS y 3a-
JUIIKY onuBHU Oe3 manuBHOI ¢pakuii. L{i meTonu no-
KpaIIyIOTh JesKi MMOKa3HUKH OJIMB, TaKi, K TeMIIe-
paTypa crmanaxy Ta B’sS3KiCTh, OJJHAK HE CTOCYIOThHCS
IHIIUX BJIACTUBOCTEH, TOMY HE € JOCTAaTHIM CIIOCO-
0OOM OUYHIICHHS.

Jns BupameHHS BOJOPO3YMHHUX HHU3BKOMOJIEKY-
JSPHUX KHCJIOT 1 MHWJIAa BUKOPHUCTOBYIOTH TPOMHU-
BaHHs BiANpanboBaHOI OJUBH BOJIOK0 3 HACTYNHUM
PO3MINICHHSIM PiUH cemapariier. Y pasi ix rmudoko-
ro cTapiHHSA IIell MeTon Maloe()eKTHBHHUH, 1 HOTO
3aCTOCOBYIOTH SIK OJUH 13 €TamiB MNpPU JIy>KHOMY
OUYMILIEHH] OJIUB.

MeTon Koarymsmii TpyHTYETHCS Ha SIBHUIII 3THITAHHS
i YKpPYHNHEHHS YAaCTHHOK KOJOIIHOI CHCTEMH 3
YTBOPEHHSAM PHXJIMX arperatis. Floro 3acTocoByroTs
JUIS TIOJIITIIEHHST TIporiecy (QUIBTpyBaHHS OJIMB, a
TaKOX JUIsl BUIAJICHHS 3 BiANPAllbOBAHUX OJIUB TPO-
IOYKTiB OKMcHeHHA. OfHaK 1ei MeToa morpedye mia-
00py e(eKTUBHUX KOAryJTIOI0YHX arcHTIB.
3acTocyBaHHS aACOPOCHTIB y TpoIecax pereHeparii
OIIUB TPYHTYETBCS HA iX BIIACTHBOCTI YTPUMYBaTH
Ha CBOIil MOBEPXHi 3HAYHY KUIBKICTh achaabTocMo-
JIUCTUX PEUOBHH, KUCIOTHHUX CITOJNYK, edipiB Ta iH-
IIMX TPOAYKTIB CTapiHHA. MeTox pereHepaillii oluB
JOCUTh e()eKTUBHUH, OAHAK MOTpedye momnepenIHbo-
ro BUIIJIEHHS BOAM Ta MEXaHIYHUX JOMIIIOK, a Ta-
KO (UIBTpaIil miciast OUUIIECHHS.
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CipuaHOKHMCIIE OYHIIEHHS BKJIIOYAE€ BUIATCHHS
3 BIJIIPAlbOBAHUX OJIMB 3 BHCOKHM CTYIICHEM CTa-
piHHA acQaJbTOCMOJIUCTUX PEYOBHH, OKCHIECH- 1
CIPKOBMICHHX CITOJIYK Ta IHIIUX HEOaKaHHUX OMi-
IIOK MiJl JI€F0 KOHIICHTPOBAHOI Cip4YaHOI KHCJIOTH.
HenomikoM Cip4aHOKUCIIOTO OYHINEHHS € 3HadHa
KITbKICTh KACIHX BiAXOIB, SIKi BXKO YTHII3yBaTH.
Jly)xHe OYMIIEHHS OCHOBaHE Ha JO/JaBaHHI KayCTH-
YHOI COJM, KaJBIIMHOBAHOI COMU 1 TpuHATpis (oc-
tdary. Ilpu mpomy nyr B3aemojie 3 HapTESHOBUMHU
KHCIIOTaMH, (DeHONIaMH, TUKapOOHOBUMHU W OKCHKA-
POOHOBUMHM KHCIIOTaMH, 1110 MICTSTBCS Y BiIpPaIlbo-
BaHUX OJIMBax. HemomikoMm Jy>)KHOTO OYHIICHHS €
3HaYHa KUTBKICTh BiIXOiB mporecy [4].

BinbiricTh 3 HaBEACHUX METOJIB B OJHUX BUIAJKaX
MPU3BOAUTE 10 YTBOPEHHS HOBUX BiAXOMIB, SIKi B
CBOIO 4Yepry MoTpeOyroTh yTumizamii. [HIm meromn
HE MOXXYTh OyTH 3aCTOCOBaHI CaMOCTIHHO TSI TIpH-
TOTYBaHHA T'OTOBOi MAaciisiHOi OCHOBH IJii BUTOTOB-
JICHHS TOBApHUX OJIUB.

[Ipomec enexTpodizy sl MPOBENEHHS pereHeparii
OKHCHEHHMX OJIMB IIOJISITa€ y HAKIaJaHHI BHCOKOI
PI3HUIII TOTEHIIANIB Ha BIANpaIbOBaHi OJWBH [5].
[Ipu poMy BiIOYBa€THCS MOKpAIIEHHS JESKAX Xa-
PaKTEepHUCTHK, HAacaMIlepe]], KHCIOTHOTO dYHCla Ta
B’s13K0CTi. JlesKi TOCIiPKeHHS IPOIIECIB HABEICHO Y
pobori [6].

Pazom 3 TiiM Hemae iHdopMarii momo KiHETHKH 1
MeXaHI3MIB Tepediry peaxifiif, He MOXXHA TaKOX
BBaXaTW OOIPYHTOBaHMMH BHOpaHi mapamMeTpH elie-
KTPOJTi3y CHPOBHHH.

Meta — nociipkeHHS i 0OTpYHTYBaHHS MOXKITUBOC-
TEl 3aCTOCYBaHHS EJIEKTPOXIMIYHOTO METONYy st
[NIMOOKOTO aHOJHOTO OKHCHEHHS KHCHEBMICHHX
MIPOIYKTIiB JIETpajiallii OJIMB Ha3aa y ByTJICBO/IHI.

Cunre3 Koanoe

Kap06oHOBI KHCIOTH OKHCHIOIOTHCS J0 BYTJIEBOIHIB
3 suaiteHHsM CO, [7-9]:

2RCOOH =R eeR +2CO, +H, +2¢".

BigHocHO MexaHi3Mmy nepebiry peakuii Koinbe enu-
HO1 TOYKH 30py HEMAE.

Haii6inein BiporimHo, mpolec BiOyBaEThCA 3a €JIeK-
TPOXIMIYHUM MEXaHi3MOM OKHCHEHHs aHIOHIB, IO
MO>KHA OTIMCATH PiBHAHHIMU:

RCOO™ —=—5eRCOO, ¢
¢RCOO, ;. > oR ;¢ +CO, ;

2(eR ,;c) > ReeR.

EKcnepnMeHTa.ana JacTHHA

Jlnist BU3HAYEHHS MOKIIMBOCTI 3aCTOCYBAHHS peaKilii
Konsbe st perenepatii BianmpauboBaHUX OJNUB Oy-
JIO JOCHIHKCHO TOJSpHU3alliiHi aHOMHI KPHBI Ta
€JICKTPOJII3HI MPOIECH Y BOJHUX PO3YUHAX COJII Kap-
OOHOBOI KHCJIOTH TIPH KOHTPOJIHOBAHOMY ITOTEHIIia-
Ji Ha IJIATHHOBHMX aHOJAX 3 BHKOPHUCTAHHAM yCTa-
HOBKH, CXeMY sIKOi 300pakeHo Ha puc. 1.

PofouHA eleKTpoa

pH-merp

pH 150MA 3azeMTeHHSA

TloTeHmiocTaT

|
w Enextpon TL5827M

TepmoMeTp

Puc. 1. Cxema YCTAHOBKHU 1Ji1 POBCACHHA eJ'ICKTpOJ'IiSy
pOS‘II/IHiB collei Kap6OHOBI/IX KHCJIOT Ha IUIAaTUHOBOMY
aHoIl

Jist KUTbKICHOTO BU3HAYCHHSI 3MEHIICHHSI KOHICHT-
pariii kapOOHOBOI KHCJIOTH y TIPOIECi EIeKTPOIIi3y
0yJ10 3aCTOCOBaHO ()OTOMETPUYHHUIN Ta MOTEHI[IOME-
TPUUYHUM METOIH.

DoTOMETPUYHUH METO/

AuidariuHi KapOOHOBI KHCIOTH MOXKHA O€3IT0CepETHBO
TIEPEBOJIUTH B TiIPOKCAMOBI KUCJIOTH Y TPHCYTHOCTI
Katamizaropa (comi Ni) mmin yac HarpiBanss [10]:

AlkCOOH + NH,0OH — AIkCONHOH + H,0.

Jlns BU3HAuYCHHS 3MCHILIEHHS KOHIEHTpAIlii B TPO-
TIeCi €IeKTPOII3Y TOTYBAIH PEAKTHUBH.

Peaktus 1. Pozunnsanu 6,95 r NH,OHHCI ta 2,38 ¢
NiCl;6H,0 y 30 M AuCTHIEOBAHOT BOJIH, JTO1aBATTH
12,5 ma miokcany. OTpuMaHuii PO3YUH TOBOIUIIN O
pH 6,3 3a momomororo cyxoro NaOH um KOH, me-
peMilllylour 3a JIOTIOMOTOK) MATrHITHOT MIiIlIaJIKH.
[Micnsa oxomomkenus no 20 °C, po3uwn 3 pH 6,3
KIJIbKICHO TIEpeHOCHIM B MipHY KOOy Ha 50 i i
JTOBOIWJIN IO MITKH.

PeaxtuB 2. ¥V mipny kon0y Ha 100 ma BHOCHIH 6,94 T
Fe(ClO4);H,O 1 2,2 mMa 60-mporiertaoi HCIO, Ta
JnolaBainu 7 M JUCTUIBOBaHOI Boau. OTpumaHy
CyMITI TOBOJMITH IO MITKH METHJIOBHUM CITHPTOM.
[Tpobu mnst GOTOMETPUYHOTO aHAITI3Y TOTYBaIU TaK.
Brocwim 5 MiT aHaIi30BaHOTO PO3YHMHY Ta 5 MIT peak-
tuBy 1 y peakuiiiny kon0y na 50 mi. Ilapanensno
TaKOX POOWITH TIPOOY 3 5 MJT TUCTHIIHOBAHOI BOIH Ta
5 M peakTuBy 1 A1 yTBOpEHHS (POHOBOTO PO3UUHY.
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[puennyBanu peakmiiHi KoJOU 10 3BOPOTHUX XOJIO-
TWTBHYKIB, 3pOOWBIHM TIEpea UM ITO3HAYKH Ha pea-
KIIHHUX KOJIOaX XiMiYHUM ojiBiieM. Kun’stumm npo-
6u 30 XB 3i 3BOPOTHUM XOJOIMIEHUKOM Ha TIIIICpH-
HOBI#1 GaHi, 3 Temmeparyporo y mexax 100-115 °C.
Uepes 30 XB BiTOKpeMITIOBAIA OAaHIO Ta Yepe3 5 XB
3HIMaNM peakwUiifHi Koiou 3 ycTaHOBKH. OOMHUBaIH
Kparuti BOJH, IO 310pajuicsl Ha CTiHKax KOJIOH, Kpy-
TOBUMH pyXaMH KOJOW Ta OXOJOKYBAIH MPOIYKT
JI0 KIMHATHOI TEMIICpaTypH.

o 0,5 M oTpuMaHOi piguHN TodaBaIH 9 MII peak-
TUBY 2 Ta MEPEMIITyBaIl IPOTATOM 2 XB.

CyMill BUTPUMYBAIH TIPOTITOM 2 TOJT i MEPSHOCHIIN
B KIOBETY TaK, 00 YTBOpEHUI ocaja He IiIHIMaBCs
3 THA Ta He TomaaaB 10 KioBeTH. [licis mporo BU3-
HaYaJli ONTHYHY TYCTHHY YTBOPEHOTO MPOAYKTY Ha
(hotoenekrpokoaopumetpi mpu 540 HM, BUCTABIISIO-
YU 3HAYCHHS ONTHYHOI TYCTHHH TPOOH 3 (HJOHOBUM
PO34YHMHOM Ha MOAUIKY ,,0”.

CBITJIIONOTTIMHAHHS 3YMOBIIOETHCS YTBOPEHHSM Y
pPO34YNHI KOMIUIEKCHOI CIIONYKH T1APOKCaMOBOI KHC-
notu 3 ionom Fe(IlI) [10]:

/0. OHN_
[R_C\ S C'R]
NHO ‘07

Y mporieci BUKOHAHHS 3a3HaYCHUX OTEPAIlii 3 BU-
KOPHCTaHHSIM CTaHIapTHUX PO3YUHIB COJII KAPOOHO-
BO1 KMCJIOTH 3 BiIOMHMH ii KOHIICHTPAILisIMHA 0YJI0
OTPHUMaHO KaJiOpyBadbHY MPSAMY, sKa BimoOpakaa
3B’S130K MK ONTHYHOIO TYCTHHOIO 1 MOJISIPHOIO KOH-
LIEHTPAIlI€I0 BU3HAYYBAHOI OpraHiuHOI KHCIIOTH.

st po30aBiIeHHX pPO3YMHIB  (DOTOMETPOBAHOTO
KOMIUIEKCY  CIIpaBeIJIUBUM € 3aKoH byrepa-
JlamGepTa-bepa, 1o BizoOpakeHo Ha puc. 2:

D=¢Cb,

ne D — onTuyHa rycTHHA 3a0apBICHOTO KOMILJIEKCY;

€ — KoeiIlieHT MOJEKYJISIPHOT eKCTUHKIII KOMILIEK-
cy, cM?/MOIIb;

C — MoisipHa KOHIIEHTpalis 3a0apBICHOTO KOMII-
JIEKCY, MOJIB/I;

b — TOBIIMHA APy PIAWHA y KIOBETI, CM.

3a mormomororo KaniopyBanbHOI NpsAMOi (prc. 2) BU-
3HaYajJd 3MEHLICHHS KOHLEHTpalii KapOOHOBOI Ku-
CJIIOTH y poO0OYOMYy PO3YMHI B aHOAHOMY IPOCTOPI
enekTpoiizepa (puc. 3) miJ 4Yac eJICKTPOJi3y IpH
KOHTPOJIbOBAaHOMY aHOJHOMY ITOTEHIIiai.

[Tpo BHCOKY YyTJIMBICTH METOMY CBITYMTH 3HAUCHHS
kKoedirieHTa MOJNEKYJIApHOI eKCTHHKITIT, SKHHA CTa-
HOBHUTH 1,1-10°.

IHoTenumiomeTpyHMii MeTO

KoHTpons 3MeHIeHHsT KOHIIEHTpaIii BHXITHOI pe-
YOBUHH alleTaTy HATPil0 BUKOHYBAJH 3a JJOITOMOTOIO
pH-merpuuHoro THTpYyBanHs Tpob. O0’eM mpobd
cranoBuB 40 my, TurpyBaHHsa mnpooaunu 0,02 H
HCI. bynyBanmu nudepenmiitanii rpadik 3a1eKHOCTI
ApH/AV Big Vyc.. O0uncneHHsT KOHIIEHTpAIii po3-
YHHY BH3HAYYBaHOI COJIi KapOOHOBOI KUCIOTH BH-
KOHYBaJH 3a GOPMYIIOI0

CK: (CHCI'VHCI) / Vnp.

OOrosopeHHs pe3yJbTATIB

[Momsipuzariiiny KpuBy poOOYOTrO IUIATHHOBOTO
€JIEKTPo/ia B PO3YMHAX HATPiEBOI coli KapOOHOBOI
kuciaotd 3 KoueHtpamiero 0,02 i 0,05 wmomw/n
300paxkeHo Ha puc. 4. Ha kpuBiii BiIUyTHO BHIHO
HasBHICTh TPAaHUYHOTO AU(DY3IHHOTO CTPyMy, SKHA
CBITYUTHL NP0 TalbMyBaHHA Mu(y3ii aHiOHIB KapOo-
HOBOT KHCIIOTH /IO TIOBEPXHI POOOYOTO €IEeKTpoJa.
BiH 3aKOHOMIPHO 3MEHIIYETHCSI y Pa3i pO3BEICHHS
PO3UHHY.

Ha ocHOBiI monmspu3aliiiHux KpuBux Oyll0o BU3HAYE-
HO poOOYMii TOTCHIIAJI aHOoAa I TPOBEIACHHS
eJIeKTPOJIi3y Ha mo3Hauli — 2,4 B 3a HopManbHOIO
BOJIHEBOIO IIIKAJIOIO.

Kinetuky mpouecy eJeKTpoii3y BOAHOTO PO3YHHY
coi KapOOHOBOT KHCIIOTH KOHTPOJIOBAIN 32 BEIH-
YUHOIO TPAHUIHOTO TU(Y3IHHOTO CTPyMY.

[Tix yac mpoBemeHHS eNEKTPOIII3Y TPaHNIHAN TUdY-
3IHHUHA CTPYM 3HHXKYETHCS, IO CBITYUTH PO MEPET-
BOPEHHS BHXIIHOI COJIi OpraHiyHOi KHUCJIOTH B MpO-
IyKTH ii OKUCHEHHS 32 peakiliero Konwoe (puc. 5):

2CH,COONa +2H,0 —»
— CH, -CH; +2CO, + 2NaOH + H, + 2e.

OpnnovacHe BuMiproBanHs pH po3umny Oing aHoma
mokasaio crabimpHicTh Horo pH y mexax 0,1.
Kinetnuny KpuBYy MepeTBOPEHHS BHXITHOI KHCIOTH
BiJl 9acy €JIEKTPOIi3y 300paxxeHo Ha pHuC. 6.
KonueHTpauis po34nHy 3aKOHOMIpPHO 3HUKYETHCS, a
BUXI1JI 3HAXOUTHCS Y Mexkax 60—70 %.

BucHoBkH

EnexTpoxiMigdHNM, MOTEHITIOMETPHYHUM Ta (OTO-
METPUYHUM METOJaMU KiHeTI/I‘IHOFO KOHTPOJIIO I10-
Ka3aHO 3HAYHy LIBHIKICTh Ta TIHOMHY mepediry
€JNIEKTPOOKHUCHEHHST KapOOHOBHX KHCIOT Y BYTJIEBO-
nHi 3a peakmiero Koms0e Ta epeKTHBHICTD €JIeKTPO-
XIMITHOTO METONY IS pereHepallii BiAnpanbOBaHUX
OKHCHCHUX OJIUB.
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ApH/AV
0.2 -
0,18 -
Do g0 -
0,16 -
0.60 0,14 -
0,12 -
0.40 -
0,1 4
0.20 - 0,08 -
0,06 +
0,00 ' ' ' ' 0,04 ; ' !
C, morp/n V HCL. mn

Puc. 2. 3anexHicTh ontu4HOI rycTHHHA D 3abapBiieHOro
KOMILIEKCY BiJl KOHIICHTpaIlil po34rHy anerary Hatpito C

E. B
2,5 1

1,5

0,5

D T T 1 .
A7 07 0.3 13 181

Alem?

Puc. 4. IoreHmiocTaTnyHa aHOJHA KPHBa IUIATHHOBOTO
eJIeKTpOoZa B BOJHOMY pO3YMHI arleTaTy HaTpPil0 3 KOH-
LIEHTPAIII€I0 ISl PO3UHHY:

1-10,02;

2 —0,05 momp/n

Puc. 3. Mudepenniitna 3anexuicte ApH/AV Bixg 00’emy
0,11 HCl turpanty mis mpodbu 0,05 1 CH;COONa
00’emoM 50 Mt

. di CH;COO"
Alem®

16

14

T. XB

Puc. 5. 3anexHicTh TycTHHH CTpyMY BiX Yacy B mporieci
enekrponizy 0,05 moms/n pozunny CH;COONa 3 morten-
miaom aHona 2,4 B BiZHOCHO HOPMAaJbHOTO BOIHEBOTO
eJIeKTpoIa
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C
0,06
0,05 =
1
0,04 - 2
0,03 4
0,024
———
0.01 T T T T T
0 40 80 120 160 200
T, XB.
Puc. 6. KineTmyna KpuBa 3aJI)KHOCTI KOHIICHTpAIIil
BHUXIHOI KHCIOTH BiJ dYacy Tepediry eIexTpoiizy

0,05 mMoxp/1 po3unH onToBoi kucnotH (£, = 2.4 B):
1 — 3a IOTEHLIOMETPUYHIM METOJIOM;
2 —3a pOTOMETPUYHIM METOIOM
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