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This article explores the influence of various factors on the intensity of the chromatographic peak of 1,4-dioxane
using gas chromatography with headspace analysis (GC-HS). The effects of adding water and sodium chloride
to shampoo samples and the impact of headspace vial filling on peak height were examined. Experimental
results showed that reducing the volume of vial filling significantly enhances the dioxane signal. Adding water
to shampoo samples decreases the peak height while adding sodium chloride increases both peak height and
area. Furthermore, increasing the amount of shampoo in the vial was observed to have minimal impact on peak
height. A methodology for determining 1,4-dioxane in shampoo samples was validated, including checks for
specificity, linearity, accuracy, and method convergence. The calculated data demonstrate that the methodology
meets the requirements for precision and accuracy, with an analysis uncertainty of 8.9% and an average deviation
of 3.7%, respectively. This confirms the reliability and accuracy of the method for determining dioxane in shampoo
samples. The findings of this study are important for the quality control of 1,4-dioxane in cosmetic products. The
data can also improve shampoo manufacturing processes and enhance product quality control.
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Y cmammi docnidxeHo 8u8 pisHUX YUHHUKI8 Ha iIHMEeHCUBHICMb XpomamoepaghiyHo20 nika 1,4-0iokcaHy,
ompumaHaHo20 MemoOoM e2a3080i xpomamozpadhii 3 napoghadHow rnpucmaskor. [lepesipeHo ernnug
dobasku 800U ma xmopudy Hampito 00 3pasKie WaMryHI, a MaKoX 6riue 3aro8HEeHHs napoghasHoi eianu
Ha sucomy nika. 3a pe3ynbmamamMu eKCcriepuMeHmie 8cmaHO8/1eHO, WO 3MEHWEHHS 00'eMy Harno8HEeHHs
gianu crpuvuHsie 3Ha4YHe 36inbweHHs cueHany diokcaHy. [JoOasaHHs 800U 00 3pa3sKie wamiyHo Mpu3gooums
00 3HUXKeHHs1 saucomu riika, modi sik 0odasaHHs1 xriopudy Hampiro nidsuwye to2o sucomy ma rnnaowy. Kpim
mo2o, 8CmaHo8/1IeHo, WO 30iNbWEeHHS KiflbKOCMmIi WaMryHK y eiasi npakmu4Ho He ennueae Ha 30ifbWeHHS
sucomu nika. [ns eudHayeHHsi 1,4-0iokcaHy 6 3pa3kax wamryHio 6yna nposedeHa eanidauis mMemoduKu,
sKa ekodana nepesipky crneyugbidHocmi, niHilHocmi, npasunbHocmi ma 36ikHocmi memody. 32i0Ho 3
po3paxoeaHumu OaHumu, memoduka eidrnosidae eumozam 36iKHOCMI i npasusribHOCMIi pe3ynbmamis, 3
HesusHayeHicmio 8.9% ma cepedHim gioxuneHHsM 8i0 3.7% eidnoeioHo. Lle nidmeepdxye HadilHicmb ma
moyHicmb mMemoQdy su3Ha4YeHHs OiOKcaHy y 3paskax wamnyHo. OmpumaHi pe3yrnbmamu Maromb 8axsuse
3HayeHHs1 Ot SKOCMi KOHMPOIIIO Uj€ei peyo8uUHU 8 KOCMemuYHUX MpodyKmax i MoXymbs 6ymu eukopucmaHi
011 MOKpaweHHs Mpoyecy supobHUYMea waMriyH ma KOHMPOIIo 3a SKicmto rnpoOyKuii.

KnrouoBi cnoBa: 1,4-giokcaH, WwamnyHb, ra3oBa xpomarorpadisi, napodasHa npucraska
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ReTvn ruiiie  MiknnekeTnaviiin R noenuauudi 2 TX-MIN1

BUSIBMEHHA TMOPIBHAHO 3 MeETOAMKaMW OnMcaHumm aiokcaHy (20 ppm).
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[nii20mvearHa 2naKi”rRANGRIIANDY NAMIIMAMTKHN20 1:5 a2 nonankiie aMAHITIIAHHA CAIRRIAHNIIIAHHA NN2AINV

CMNOCTepIraeTbCHA 0O CMIBBIAHOLWIEHHS pOo34iny MoToKy CNopIAHEHOI 4,0 BOAOBMICHOI PIAKOI (DA3M 3a PaxyHOK

© Methods and objects of chemical analysis, 2024, Vol. 19, No. 4, 187-193 189



OnTrMmi3auis yMOB BUKOPUCTaHHs napodpasHoi npuctasku ansi X BusHayeHHs 1,4-AiokcaHy B AUTSHMX KOCMETUYHMX 3acobax

\VTRODAHHS RNOMHERUX 2R’4A2wiR__TomMv _TemMnenaTtvna AvNo  RUGRMAARHN HAMAINKIIMIA _RIiNFVK  MNONIRHAHO  Ri

BIJIMB NdUI O3 LOAdBdHHA BOAW, BHACUIILOK HO10 DYylJIO lepeBipeHou MOXJINBICIBb  3dC10CYBdHHA
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TDhOX XNOMATOrnAIUHUX KOMNOHOK DIRHOT NOMNSNHOCTI koeillieHT konendiiii  r2 He  meHlie  Hix 0 988
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L) Uelel

tion of residual 1,4-dioxane in surfactants and cleaning
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anents 11Sina_headsnace sinale-dron _microextraction 1 4-dioxane in bproducts containina nolvethoxviated

© Methods and objects of chemical analysis, 2024, Vol. 19, No. 4, 187-193 193



