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Indirect Spectrophotometric Determination of Phosphorus
Content in Steels and Alloys Based on Separation of
12-Tungstophosphate with Butyl Acetate and Absorption of
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Amethod for indirect extraction-spectrophotometric determination of phosphorus using the formation of 12-tungstophosphate
(12-TPC) heteropoly complex has been developed. The conditions for the formation and extraction separation of the 12-
TPC with butyl acetate were studied. 12-TPC is formed and extracted over a wide pH range — from 0.05 to 0.4 M (as
H*)—at a tungstate concentration of 2 mM. After separation, tungsten in the composition of 12-TPC is determined by the
absorption of its complex with phenylfluorone. The apparent molar absorption coefficient significantly exceeds the known
methods and equals to 3.3x10° mol' L cm™" at 515 nm. Calibration range for phosphorus is from 3 to 30 ug L' with LOD
of 1.0 ug L=" and correlation coefficient of 0.9998. The method is simple to implement, rapid, highly sensitive and has good
reproducibility. The possibility of eliminating the interfering influence of a number of elements that may be present together
with phosphorus in alloyed steels, namely chromium, nickel, vanadium, molybdenum, and tungsten, has been studied.
A method for analyzing steel and other alloys containing these elements has been developed and verified by analyzing
standard samples.
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¢dochaty OyTtunauetratomMm i nornuHaHHi deHindnyopoHaTty
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Moxamepg E. A. Anb-LLUBenat**, AHHa Mpecb?, AHOpPiN BULLHIKIHFS

TKadbeopa dyHaameHTanbHWX i NpUKNagHnX Hayk, YHIBEpCUTETCbKMIN koneax M. 3apka, MNpuknagHui yHiBepcuteT Anb-barka,
Byn. Anb-Conr, 30, 19117, Vlopaanis; *e-mail: shwaiyat@gmail.com

* Kachegpa aHanitTmuHoi ximii, XiMiyHWA cakyneteT, OHINPOBCbKMIA HauioHanbHUiA yHiBepcuTeT iMeHi Onecs MoHuvapa, npocn.
larapina, 72, 49010 Oxinpo, YkpaiHa;

S YuisepcuteT Maena Vloseda Ladapuka B Kowmusx, Moitxecosa, 11, Kowmui, 04001, Criosauska Pecny6nika

Haginwna: 31 ciyna 2026 p.; Mpuinata: 30 nunHs 2026 p.
DOI: 10.17721/moca.2026.38-47

Po3pobrneHo memod HernpsiMozo eKkcmpaKkuiliHo-criekKmpoghomomMempuyHO20 8U3HaYeHHs1 pocchopy 3 8UKOPUCMAHHSM
ymeopeHHsi  12-sonbghpamoghocchopHozo  2emeporionikomnekcy (12-BOK). [HocnidxeHo ymosu ymeopeHHs U
ekcmpakuiliHoeo po3dineHHs 12-BOK 3 6ymunauemamom. 12-BOK ymeoproembcsi U eKkcmpazgyembCs 8 WUPOKOMY
Oiana3oHi 3HavyeHb pH — 8id 0,05 do 0,4 M (ak H*) — npu koHUueHmpauii eonsgppamamy 2 mM. [icns eiddineHHs sonbgpam
y cknadi 12-BOK susHayaembcsi 3a Mo2nuHaHHAM (1020 KOMIeKcy 3 gheHinghmyopoHoMm. Memod xapakmepu3dyembcsi
Oy)Ke HU3BbKOK MEXEK BUSIBINEHHS. YA8HUU MOSpHUl KoeiuyieHm C€eimmonoanuHaHHs 3Ha4yHo nepesulyye eioomi
memodu i dopieHtoe 3,3%10° mons~" 1 cv' npu 515 HM. [Hiana3oH koHUeHmpauiti gpocghopy Onst epadyrosarnibHo20 epadpika
cmaHosums 8i0 3 do 30 mka/n 3 LOD 1,0 mka/n i koegpiuieHmom kopensauii 0,9998. Memod npocmud y 8UKOHaHHI, WweudKul
i mae xopouwly eidmeoptosaHicmb. [JOCHiOXEHO MOXIUBICMb YCYHEHHSI 3asaxkar4do2o ernugy psidy eremeHmis, sKi
MOXymb 6ymu npucymHimu pa3om i3 pocghopoM y rie2oeaHux cmarsix, a came: XpoMy, Hikero, eaHalito, MonibdeHy ma
gonbhpamy. PospobrieHo memoduKy aHanidy cmari ma iHwux crnnasis, Wo micmsims Ui enemeHmu, siky 6yrno nepegipeHo
3 8UKOpUCMaHHSIM aHanizy cmaHOapmHux 3paskKis.
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