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MOOOMETPUYECKOE TBEPAO®A3HO-CNEKTPO®OTOMETPUYECKOE ONMPEOENEHUE
TUOCYINIb®ATA OKMCITIEHUEM Er0 MOAOM 10 TETPATUOHATA

Pa3pabomaHa memoduka uodomempu4ecko2o meepdoghazHo-crieKmpoghomomMmempu4ecko2o onpedesieHUsi muocynbghama e 800HbIX pacm-
eopax okucsieHueM e20 liodomM do mempamuoHama. JlunHeliHocmb 2padyupo8o4YHO20 e2paghuka cobnrodaemcsi 00 KOHYeHmpayuu muocynbgama
4,5 m2/0M°, npeden o6HapyxeHusi cocmassnsiem 0,04 M2/OM° npu o6beme npo6bi 10 M.

Knrodesnie cnosa: muocynsgham, uodomempusi, neHononuypemaH, meepdoghasHasi crrekmpoghomomempusi.
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Taras Shevchenko National University of Kyiv, Kyiv

IODIMETRY SOLID-SPECTROPHOTOMETRIC DETERMINATION
OF THIOSULPHATE BY MEANS OF ITS OXIDATION TO TETRATHIONATE BY IODINE

A new iodometric solid-phase spectrophotometric (SPS) technique for the detection of thiosulfate anions in aqueous solutions by their oxida-
tion into tetrathionate anions with iodine followed by the extraction and detection of the unreacted iodine on the ether-based polyurethane foam
(PUF) was developed.

Reagent solutions were prepared using degassed distilled water. A standard solution of iodine was prepared by acidifying an aqueous solution
containing an iodate salt and an excess of iodine with sulfuric acid to pH=1: 105 + 8I" + 6H" — 3I; + 3H,0. PUF was cut in the form of cylinders with
the diameter and the height of 15 and 3.0 mm, respectively.

SPS detection of thiosulfate is based on its reaction with known excess of lodine at pH~5: 2S,05% + Iy — S,04” + 3I. lodine was added to a solu-
tion containing a thiosulfate salt. The unreacted iodine was extracted with PUF. The light absorption of PUF (at 370 nm) changed proportionally to
the concentration of the thiosulphate anions in the solution. The value AA=AA, was taken as the analytical signal at 370 nm. Herewith A, is the
light absorption of PUF with the known concentration of I; in aqueous solution in the absence of the thiosulfate salt (e.g., 18.9 uM), A, is the light
absorption of PUF containing the known amount of the thiosulfate salt. A calibration chart is described by equation AA=-(0.01%£0.01)+(0.16%0.03)-C
(mg/L), (R=0.999). The value of detection limit is 0.04 mg/L calculated with 3a-criterion. The linearity of the calibration chart remained until the con-
centration of 4.5 mg/L for the thiosulfate salt in aqueous solution was reached (the test volume = 10.0 mL). The sorption of the hydrophobic iodine
on PUF is rather selective. Any additional components in the analyzed aqueous solution do not affect the extraction of the iodine on PUF.

The described iodometric SPS technique for the detection of thiosulfate anions using the indicator system I,-PUF in nature water is simple and
ecologically safe. Although the technique is based on the reaction that is widely used for the titrimetric and spectrophotometric detection of thiosul-
fate anions, it has much better sensitivity (by a factor of 10). Concomitant compounds which can be found in natural water do not affect the quanti-
tative determination of the anions.

Key words: thiosulfate, iodometry, polyurethane foam, solid phase spectrophotometry.
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BNJAMB AHIOHIB MIHEPAJNIbHUX KUCNOT
HA WBUAKICTb NEPEBIFY ®EPYM(1I1)-HITPUTO-TIOLIAHATHOI PEAKLIT

HocnidxeHo ennue aHioHie MiHepanbHUX Kucsiom (cip4aHoi, consiHoi ma asomHoi) Ha nepe6ie ¢pepym(lll)-Himpumo-mioyiaHamHoi
peakuii, wo kamarsnizyemscs liodud-ioHamu. BcmaHoeneHo, uwjo weudkicmb nepebicy peakuyii Kopestoe 3 KOMIeKcoymeoproYyoro dieto
aHionie do ¢pepymy(lll). BusieneHo ymoeu nepebicy kamanimu4Hoi peakuii 3a KiMHamHoi memnepamypu.

Knroyoei cnoea: gpepym(lll), Himpum, mioyiaHam, iodud, cynsgham, xsiopud, Himpam.

Bcrtyn. ®epym(lll)-HiTputo-TiouiaHaTHa peakuis rpyH- HICTb HacTyMNHOro nepeBefeHHs iogaTty B noaua, Tak i yTpy-

TYETbCS Ha kaTaniTMuHin aii iogmay Ha nepebir hepym(lll)-
HITPUTHOI Ta TiouiaHaTO-HITPUTHOI peakuin, iHANMKaTopoM

nepebiry skmx € Hagmip depymy(lll) [1, 2].
2Fe(lll) + NOs” + H,O 2Fe(ll) + NOs + 2H™; (1)
2SCN+3NO3 +3NO, +2H <> 2CN+2S042 +6NO+H,0; (2)
Fe(lll) +SCN'« Fe(SCN)2+. 3)

Lls iHouMkaTopHa cMcTeMa BUKOPUCTOBYETLCS B aHanitu-
YHIN NpakTWLi ANa BM3Ha4YeHHs logy y dopmi iogmay KiHeTu-
YHUM cnekTpodoTomMeTpuyHum mMetogom 3a 313 K [3, 4].
KartanitnyHa pis ioanay nponopuinHa Noro KoHUeHTpauii 3a
NOCTIHNX YMOB MPOBEAEHHsT peakLii. 3aBaxaruvin BrnvB
Ha nepebir peakuin (1-3) malTb Aeski mMeTanu, 30Kkpema
Hg(ll), wo 3B'a3ye iogua, i npu ii koHueHTpauii 0,01 MI'/,D,M3
aHaniTMYHUA BIATYK 3HNXKYETLCA [4].

AHani3 3paskiB 3 opraHiyHOK MaTpULIEH0 34INCHIOTb Mi-
Cnsi KUCNOTHOI abo NyxxHOi MiHepanisauii. Y pasi kucnotHoi
npo6oniarotoBku yci oopmu logy nepeTBoploloTLCA B ioaar,
a 'y pasi NyHoi — B ioana, Wo € KaTaniTmyHo-akTUBHOK ¢ho-
pmoto. lNMepesaroto KMCMOTHOrO MeTogy nNpoGoniaroToBku €
€KCNpecHiCTb, 0COONMMBO B MOEAHAHHI 3 MiKPOXBUITEOBUM
ONpOMiHEHHSIM. Ane HefoNiKOM Lboro MeToay € sik Heobxia-

[OHEHe MoedHaHHS arpecuBHOrO cepefoBuLLa 3 HaCTYMHUM
BU3Ha4eHHAM [5]. MNpu aHanisi 3paskiB 3 opraHi4HO MaTpu-
Leto LUNAXOM MYXHOI MiHepanisauil pyNHYHOTbCA OKUCHUKK
Ta BiOHOBHMKM i 3abe3nedvyeTbcs BigkpyBaHicTb logy B Jo-
cnigpkyBaHoMy 3pasky Ha 96—100% [6].

Ha «kiHeTuky nepebiry depym(lll)-HiTpuTo-TiouiaHaTHOT
peakuii, KpiM KOHUEHTpaLii KOMMOHEHTIB peakuii, Temnepa-
TypW Ta NPUPOAMN PO3YMHHMKE, MOXe BMNMBaTH TakoX iOHHa
cuna posudnHy. [ns weuakocTi nepebiry peakuin y po3ynHax
BMAINSAIOTb TPM NPUHLMINOBO Pi3HMX BUNaaku [7]: a) B3aeMo-
Ojl0 MK ioHaMy 3 ogHakoBUMK 3apsigamu (y AaHoMy pasi
Mk SCN’, NOz™ i NO3'), sika npyckoptoeTbesl Npu 36inbLUEHHI
iOHHOI cunn (za'zg>0); 6) WBUAKICTb peakuii MK MO3UTUBHO i
HeraTMBHO 3apsKeHVMU YacTodkamu (y AaHOMy pasi Mix
Fe(lll) i NO2) 3ameHwWyeTbca Npu 30iMbLUEHHI iIOHHOI CUIK
(zazs<0); B) Ha KiHETUKY peakLii Mix iOHOM i He3apsioKeHo
MoneKkyrnok ioHHa cuna He Bnnveae (zg=0). Pepym(lll)-
HiTpUTO-TiOLiaHaTHa peakuid HaneXxwuTb A0 IOHHOro Tuny,
TOMY HEAOTPUMAHHS MOCTINHOT IOHHOI CUMN MOXe Mpu3Bec-
T A0 3POCTaHHSA NMOXUGKN BU3HAYEHHS.
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MeTta po60Tn — JOCnigKEHHS1 BNNMBY aHIOHIB (8042', Cr,
NO3") MiHepanbHUX KMCNOT Ha WBKAKICTb nepebiry depym(lll)-
HITPUTO-TiOLli@aHaTHOI peakuii Ta MowWyK Ha Ui niacTasi onTu-
MasbHMX YMOB nepediry ii 3a KiMHaTHOI TemnepaTypu.

MeTtoau Ta 06'ekTn gocnimkeHHA. Y poboTi BUKopuc-
ToBYBanu Taki posumHu: 0,16 M (NH4)Fe(SO4)2'12H20 B
2,4 M asoTtHin kucnoti; 4,74- 10° M KSCN; 1,6-10'4 M
NaNO,, wo rotyBanu 3a 3aranbHOMPUAHATUMW MeToauKa-
Mu. Po3unHn conei MiHeparnbHUX KWUCMOT roTyBanu po3yu-
HEHHSM Y BOAi PO3paxOBaHWX HABaXKOK BiAMNOBIAHWX npena-
paTtiB. CTaHaapTHUIA Ta pobodi po3unHu iognay onepxysan
3a [7]. Pobouuin posumH 3 KoHueHTpauieto 0,01 mkr [fom®
rotyBanu 6eanocepegHb0O nepen BUKOPUCTaHHSM. YCi npe-
napatu manu keanidikaito He HuXk4e 4. 4. a.

ONTWYHY TYCTMHY PO34YMHIB peecTpyBanu crnekTpodo-
ToMeTpom CPD-26.

Bnnue aHioHiB MiHEpanbHWX KUCMOT Ha KiHETUKY peakuii
BMBYanNu 3a Takol METOAMKO: B MPOBIPKM BHOCWMW MEBHi
anikBOTHI YaCTWHW PO3YMHIB iogunAay, TiouiaHaTty, depymy(lll),
coni neBHoOI MIHepaJ‘IbHOI KWUCIOTU Ta BOAY OO 3aranbHoro
06'emy 8 cM>. [lo oiepkaHOro Po3umMHy Ans 3anycky nepeti-
ry kataniTMyHoi peakuii gogaBanm 2 CM™ PO34YUHY HITpUTY
HaTpito i HeraHo nepemiwysanu. MNoynHa4M 3 UbOro Mo-
MEHTY, BipaxoByBanv CEKyHAOMIPOM 4ac, PO34MH MEpPEHo-
CUINK B KIOBETY CNEKTPohOTOMETpa Ta PeecTpyBany OnTuy-
Hy TYCTUHY 4epe3 KOxHy XBunvHy Brpoposx 20 xs. Npu
NPUCKOPEHHi peakuii 36inbwysanuca sutpatn depymy(lll)
(piBHsIHHA 1) Ta SCN (piBHAHHA 2) | ONTMYHA rycTMHA pO3-
YMHIB Fe(SCN)2+ (piBHSIHHA 3) BigNOBIAHO 3MEHLLyBarnacs.

Pe3ynbTatu Ta ix 06roBopeHHs. BusHauyeHHs logy y
dopmi ioamay pekomeHayeTbes [2, 3, 8] agincHoBaTU npu
313 K, ockinbku 3a KiMHaTHOI TemnepaTypu LWBUAKICTb peak-
Uil YNOBINbHIOETLCS, @ OTXKE YYTNMBICTb BU3HAUEHHS SHIDKY-
eTbest. Tak, npu 293 K npu 06'emi posunHy 10 om® y npucyT-
Hocti 0,01 mkr I' peakuis nepebirae nosinbHO i 3a 20 xB
AA=0,20 (pucyHok, kpusa 1). 3a uux xe ymoB npu 313 K
peakuia nepebirae weuawe i 3a 16 xa. AA=0,50 (pncyHOK,
KpuBa 2), WO € UinKoM JocTaTHiM Ans nobynosu rpagytoBa-
nbHoro rpacpika. OgHak, BUKOPUCTaHHA AofatkoBoro obna-
OHaHHS ons 3abe3neyeHHst CTanux yMOB eKCMePUMEHTY 3a
TemnepaTyp, BULLMX 332 KIMHATHY, YCKIMaAHIE BUSHAYEHHS.

Micna cyxoi nyxHoi MiHepanisauii 3paskiB noganbLue
BM3HAYeHHs logy pekomeHAyloTb 34iNCHIOBATU B CipyYaHo-
kncnomy cepegosui [8, 9]. 3a Mokpoi kncnoTHoi npoboni-
ArOTOBKM 3paskKiB MocTae NMUTaHHS nNpo BWGIp KMCnoTu Ans
MiHepanisauii. Mpu uboMy HeobXigHO BpaxoByBaTK He Nn-
e OKUCHIOBanbHYy 3[4aTHICTb KUCAOT 4M iX cymiwen, a n
OpaTtu Oo yBaru BnnvB XiMiYHOI NpuMpoam ixX aHioHiB Ha Ha-
CTYMNHE BU3HAYEHHS.

BuByeHHsa BnnuBy cynbdaTty 3a 293 K Ha nepebir pea-
KUii nokasye (PUCYHOK), Lo BBEAEHHS 3pOCTaroY0i KinbKOCTI
cynbdaT-ioHiB NPU3BOAUTL SK AQ 3MEHLIEHHS BUXOOY iH-
[vKaTopHoro komnnekcy FeSCN?, Tak i 4o ynoBinbHeHHs
KaTaniTMyHoi peakuii (kpuBi 3-5) a>K [0 NPakTUYHO MOBHOTO
il Npu3ynuHeHHsi (kpmea 5). Tak, o nepebiry kaTaniTu4Hol
peakuii 3i 36inbLIeHHAM KOHLeHTpauii cynbdarty onTudHa
rycTMHa PO34YUHY iHOMKATOPHOrO KOMMIEKCY FeSCN? ame-
HwyeTbes Big 0,50 po 0,38, 0,35 i 0,30. Mpu ubomy 3i 36i-
NbLUEHHAM KOHUEHTpaUii cynbdaTty TakoX YNoBIiNbHIOETLCA
nepebir kaTaniTMYHOI peakuii ax A0 NPaKTUYHO MOBHOrO i
npu3ynuHeHHs. Tak, 3a 20 xB. i nepebiry AA 3mMeHLyeTbCS
Big 0,22 no 0,14 i 0,04. MNocTynoBe 3MEHLUEHHS! LUBUAKOCTI
nepebiry peakuii 3i 36inblEHHAM KOHLEeHTpauii cynbdaT-
ioHiB 0OYMOBMEHe He nuLUe BMIMBOM iOHHOI CUMK 3a paxy-
HOK AoAaHoi corni Ha koediuieHTN akTUBHOCTI pearyl4mx
4YacTo4oK. MOXNMBUM € TaKOX CXWUIbHICTb cynbdaty Ao
KoMnnekcoyTBopeHHs 3 chepymom(lll).

BuBueHHa BnnuBy xnopug-ioHiB 3a 293 K Ha nepebir
peakuii nokasye (PUCYHOK), O BBEAEHHs iX 3pocTalyoi

KINbKOCTi MpPaKTUYHO He BMMMBA€E Ha BUWXi4 KOMMIEKCY
FeSCN?* Ta npuckopioe kaTaniTuiHy peakjto (kpusi 6—8)
00 3HayeHb (kpuBa 8) GNM3bKUX OO0 TUX, LLO OAEPXYylTb
npu 313 K 6e3 gobasok aHioHiB (kpua 11). Tak, no nepe-
Oiry kataniTMyHoi peakuii 3i 306iNblUEHHAM KOHLUeHTpauil
X1opuay ONTU4Ha rycTHa posduHy iHOWKaTOPHOrO KOM-
nnekcy FeSCN?" 3anuwwiaeTbcst MOCTilHOM. Mpu ubomy 3i
36inNbLUEHHsIM KOHLIEHTpaUii Xrnopuay MNpUCKOPIOETLCS Me-
pebir kaTaniTMyHOi peakuii ax A0 [OCArHEHHs! 3HauYeHb,
6nu3bkux go BennydnH 3a 313 K 6e3 gobaBok aHioHiB. Tak,
3a 15 xB ii nepebiry 3a 293 K AA 36inbwyetbes Big 0,16
(6e3 pobaeok) go 0,30, 0,35 i 0,45. KaTtaniTnyHa peakuis
NMPUCKOPIOETbCA 3i 36iNbLUEHHAM KOHLUEHTpauii xnopugy
MNMOBIPHO BHACNiQOK YTBOpPEHHSA nabinbHOro pisHoniraHa-
Horo komnnekcy cknaay Fe(SCN)CI', ockinbku ans ranore-
HigHo-TiouiaHaTHMX komnnekciB depymy(lll) xapakTepHum
€ HaitnpocTiwmit cknaga [Fe(SCN)(Hal)]* [10].
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Puc. BnnuB aHioHiB MiHepanbHNX KACIOT Ha WBUAKICTb
nepe6iry cepym(lll)-HiTpuTo-TiowiaHaTHOI peakuii
KoHueHTpauii, M: (NH4)Fe(SO4), 12H,0 — 0,032;

KSCN —4,7410™*; NaNO; — 3,210™*; HNO; — 0,48.
KoHueHTpauii kanieBux conew MiHepanbHux kucnot, M, cynbdary:
1-0;2-0,05; 3-0,275; 4 - 0,5; xnopuay: 1 - 0; 5-0,05;
6—0,5; 7 —1,0; HiTpaTy: 1 —0; 8 —0,5; 9 — 5,0. Vposumis=10 cM;
0,01 MKr I'; Aeq, =490 HM, CD-26

Bnnue HiTpaty 3a 293 K Ha nepebir peakuii cBigunTb
npo Te (PUCYHOK), Lo 3pocTaroya KinbKiCTb HiTpaT-ioHiB He
BMNNMBaE Ha BUWXiO iHOAMKATOPHOrO KOMMIEKCY FeSCN*
ane npuckoptoe nepebir kaTaniTMuHOT peakuii (KpuBi 9,10).
Tak, 0o nepebiry kataniTMyHOI peakuii 3i 30inbLIEeHHAM
KOHLleHTpaLI,II HITpaTy ONTUYHA FYCTMHA PO3YMHY KOMMMEK-
cy FeSCN?" 3anuiiaeTbcsi MocTilHOMW. Mpu ubomy 3i 36i-
NbLUEHHAM KOHLEHTpaUii HiTpaTy NpUCKOPIETLCA nepebir
KaTaniTmdHoi peakuii. Tak, 3a 15 xB ii nepebiry AA 306inb-
wyeTtbes Big 0,16 (6e3 pobasok) go 0,20, 0,40. 3i 36inb-
LWEeHHAM KOHLeHTpauii HiTpaTy peakuis NpUCKOPHETLCS,
piBHOBara peakuii (2) amiwyeTbcs Bnpaso. Kpim Toro, HiT-
pat — Ayxe crnabkuini KOMMNNeKcoyTBOpioBaY i BBEAEHHS
MNOro 3pocTayoi KinNbKOCTi NpM3BOANTL A0 NPUCKOPEHHS
nepebiry gocnigXyBaHoi peakuii, Ak peakuii Mk ioHamu 3
opHakoBumK 3apsgamu (y gaHomy pasi Mk SCN’, NOy i
NO3’). JobaBkn xnopuay i HiTpaTy pyrHylOTb CynbgaTHUN
komnnekc depymy(lll), Wwo BBOAUTLCA Yy cUCTEMY Yy cknagi
3arni3oamMoHINHOro ranyHy.

Ha nigctaBi oTpyMaHuX ekcrnepvMmeHTanbHUX OaHuX i
BiJOMOCTEN 3 niTepaTtypu MOXHa NpunycTuTH, WO nNpu o-
[aBaHHi conew MiHepanbHMX KACMNOT BiAOyBalTbCA 3MiHW B
KoopAuHaUiniHin cdepi TiouiaHaTHUX Komnsekcis  depy-
my(lll), a omke € 3miHa pedokc noteHuiany cuctemu. Lle
Npu3BOANTb [0 YMNOBINbHEHHSI Y MPUCKOPEHHSA AOCHIOXY-
BaHOI OKMCHO-BIAHOBHOI peakLuii, a oTke, O HeobXigHOCTi
[OTPUMaHHSI OHAKOBOrO CONbOBOr0 (POHY SIK MpU BU3HA-
YeHHi ioguay, Tak i npu nobynosi rpagytoBansHoro rpadi-
ka. Ampxe Bigomo [7], wo cneuundivyHoo ocobnumeicTio BUCO-
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KO3apsaHux ioHiB MeTanis, y Tomy uncni i depymy(lll), €
CXWIMbHICTb [0 KOMIMIEKCOYTBOPEHHST | OO MOXIMBOCTI
YTBOPEHHS Y IXHIX pO34MHaX KiflbKOX XiMiYHUX dhopMm, cknag
AKMX 0OYMOBNEHMWI NPUPOJOID Ta KOHLEHTpaLiet (POHOBKX
KMCNOT i enekTponiTie. Lle € BaxnuBum He nuwe Ans Ko-
opAMHaUiNHOI, ane n Ana NPakTUYHOI aHaniTUYHOI XiMiT Lmx
ernemeHTIB, OCKINbKM XiMiYHWUI CTaH MeTaniB y po34uHi 3Ha-
YHOI MipO0 BM3HAYaE HAMPSIMOK i CTyMiHb Nepebiry aHani-
TUYHUX peakLin.

BuaHo, wo wBeuakictb nepebiry peakuii 6e3 gobaBok
aHioHiB (pucyHOK, KpuBa 2) 6nusbka go nepebiry pocni-

[PKyBaHOI peakuii 3a 297 K 3a ymoBu fobaBok xnopuay oo
noro 3aranbHoi KoHUeHTpauii 1 M (kpuBa 8) abo HiTpaTty oo
noro 3aranbHoi KoHUeHTpauii 5 M (kpuea 10).

Y Tabnuui HaBegeHO METPONOriYHi XapakTepuUCTUKK
nepebiry cdepym(lll)-HiTpuTo-TiouiaHaTHOT peakuii 6e3 go-
6aBok 3a 313 K ta 3a 293 K, a Takox 3 gobaBkamu xnopu-
ay i HiTputy 3a 293 K. BuaHo, wo meTponoriyHi xapakre-
PUCTUKM MpPaKTUYHO 36iratoTbCs y pasi neploro ta ABOX
OCTaHHIX BMNAOKIB.

Tabnuuys

MeTpornoriyHi xapakTepuCcTUKM BigOMOI Ta onTuMisoBaHoi meToauk (n=3, P=0,95). Yac nepebiry peakuii 14 xB.

MeTponoriyHi xapakTepucTuKn MeToauk

Bigoma [2], 313 K

Bigoma [2], 303 K

OnTtumMizoBaHa, 303 K

PiBHSIHHS rpaflytoBanbHoro rpadika, x=C,, Mkr/am°

y=0,5443-0,05186'x

y=0,5343-0,02186'x

y=0,5452-0,04771x

JliHivHicTb rpagyoBanbHoro rpadika, MKr/gm° 0,05-10 0,12-10 0,06-10
Mexa BUSIBNIEHHS], MKI/AM> 0,02 0,04 0,02
Sr, % 10 15 10
BigkpvBaHicTtb, % 110-90 115-85 110-90

BucHoBku. Weunakicts katanituaHoi depym(lil)-HitpuTo-
TioUiaHaTHOI peakuii KOpemne 3 KOMMMEKCOYTBOPIOOYO
3[aTHICTIO aHIOHIB CUMBbHUX MiHEepanbHUX KUCIOT BiAHOCHO
depymy(lll). OnTumizoBaHO ekcnepumMeHTanbHi yMOBM ne-
pebiry depym(lll)-HiTpuTO-TioLiaHATHOT peakLii 3a KOHLEHT-
pauiiHumMmn ymoBamu, LLIO A03BONSAE 34iNCHIOBATU BU3HAYEH-
Hs logy y dopwmi ioguay 3a KimHaTHOI TemnepaTypu.
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BIMUAHNE AHUOHOB MUHEPAJIbHbIX KUCJTOT .
HA CKOPOCTb NMPOTEKAHUA XENE3O(ll)-HUTPUTO-TUOLIMUAHATHOUN PEAKLIMA

HccnedosaHo enusiHue aHUOHO8 MUHepasibHbIX Kucsiom (CepHoU, CossiHOU, a3omHoli) Ha npomekaHue xene3o(lll)-numpumo-muoyuaHamHou
peakyuu, kamanusupyemol uodud-uoHamu. YcmaHoesIeHO, YMo CKOPOCMb MPOMeKaHuUsl peakyuu Koppesupyem ¢ Komriekcoobpasyrouwum delic-
meuem aHuoHoe k xenesy(lll). BoisieneHbl ycroeusi npomekKaHusi Kamanumu4eckol peaKyuu npu KOMHamHol memnepamype.

Knroueenie cnoea: xeneso(lll), Humpum, muoyuaHam, uodud, cynbgham, xsopud, Humpam.

0. Trohimenko, PhD,
D. Boichenko, M.S., V. Sukhan, Professor,
Taras Shevchenko National University of Kyiv, Kyiv

INFLUENCE OF ANION OF A MINERAL ACID ON THE RATE OF IRON(III)-NITRITE-THIOCYANATE REACTION

For kinetic spectrophotometric determination of iodine in form iodide use iron(lll)-nitrite-thiocyanate reaction at 313 K.

At the use of wet acid mineralization of samples with an organic matrix there is a question about the choice of acid for treatment. At the choice
of oxidant it is necessary to take into account not only oxidizing ability of acids or their mixtures and also to take into account influence of chemical
nature of anions of acids on next determination.

In this work investigated at 293 K and 313 K influence of concentration of anions of mineral acids (sulfate, chloride and nitrate) on flowing of
iron(lll)-nitrite-thiocyanate reaction that is catalyzed by the ions of jodide.

It was set that by the result of introduction at 293 K in the system of growing amount of ions of sulfate acid there is a decline of exit of
indicatory complex FeSCN** and deceleration of catalytic reaction up to her practically complete halt. This is due to the change of activity
coefficients of reaction components and susceptibility of iron(lll) to form complexes with sulfat-ions. Introduction the increasing amounts of
chloride or nitrate (293) has virtually no effect on the output indicator set FeSCN*', but accelerates the catalytic reaction to speed its progress at 313
without additives anions. A growing number of nitrate at 293 K does not affect the output indicator set FeSCN?, but accelerates the progress of
catalytic reactions. It is suggested that the addition of salts of mineral acids, changes in the coordination sphere thiocyanate complexes of iron(lll),
and thus is a change in the redox potential of the system. It results in a decline or increase of speed of redox reaction, and therefore to the need to
observe the same salt as background in determining iodide and the construction of calibration graphs. Thus, the rate of catalytic iron(lll)-nitrite-
tiotsianate response correlates with the ability of complexing anions of strong mineral acids relative to iron(lll). Optimization of experimental
conditions for the flow of iron(lll)-nitrite- thiocyanate reaction conditions allows the determination lodine in form iodide at room temperature.

Key words: iron(lll), nitrite, thiocyanate, iodide, sulfate, chloride, nitrate.



