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XIMIYHI HAYKHA

Boxan 10.B.
Kauouoam XimMi4Hux HayK, OOYeHm,
Jlesma JL.I.

CcmyOeHmKa,
LlenmpanvbHOYKpainCbKUll 0epaHcasHUll neda2o2ivHuLl YHigepcumem
imeni Bonooumupa Bunnuuenka

3ACTOCYBAHHA METOAIB XIMIYHOI'O TA CEHCOPHOI'O AHAJII3Y
JJIAA EKCHHEPTU3U AKOCTI TBEPJOT'O TYAJIETHOI'O MUJIA

OnHuM 3 TOHMIMPEHUX Ta HEOOXIJTHMX 3aco0iB JOTJISIY 3a IIKIPOK € TBEpIe
TyaJICTHE MUJIO — OYHUIIAIOYMI KOCMETHYHMI 3aci0 Ha OCHOBI COJIEM CHUHTETUYHUX
ab0 HaTypalbHUX KUPHHX KHUCIOT, ab0 CHUHTETHYHHUX T[OBEPXHEBO-aKTHUBHUX
peduoBuH (ITAP). 3a ocraHHI poku BIZOYJOCS HACHYEHHS BHYTPIIIHBOTO PUHKY
KpaiHM MHJIOM BITYM3HSHOTO Ta 3apyOIKHOTO BHUPOOHHMIITBA, IO MPHUBEIO [0
3HIDKCHHSI HAIlPYTH CIIOKUBAIBKOTO TOMHUTY. BUIyCKalOTh TOCIOAAPChKI MHJIA, SIKi
3aCTOCOBYIOTh TOJIOBHMM YWHOM ISl TIPAHHS TKAHWH 1 MHUTTS PIi3HUX TPEIAMETIB;
KOCMETHYHI (TyaJIeTHI) MWJIA, MPU3HAYCHI IS JOTJISAIY 3a TUIOM 1 BOJIOCCSM;
MIPOMMCIIOBI Ta CIELiaJIbHI MUJIA. Y€l BUIM, 3aJ€KHO Bl (OPMU BUIYCKY, MOXKYTb
OyTH TBEpJIMMH, KPEMOIIOIOHUMH, TEJICTIOIIOHUMH, PIAKUMHU 1 TTOPOIITKOIIO [10HUMH.
Takox mMua, K1 MpU3HAYEH1 JUTsl IOTJISTY 32 IIKIPOIO 1 BOJIOCCSM, JUIATHCS 3aJIEKHO
Bl CHOPSMOBAHOCTSIMH Jii Ta TIEBHOTO TepaneBTHYHOrOo edexty [1]. Muna
KJIacU(IKYIOTbCS Ha: TITIEHIYHI — IS MUTTA Ta JOTJISAAY 3a TUIOM 1 IpHAaTKaMu
IIKIpH, MAIOTh JOCTATHI MHOYTBOPIOBAJIbHI BJIACTUBOCTI; 3alaliHi — 3 1HTEHCUBHUM
3amaxoM, JUIS  apoMaTH3allii IMIKipu, MICTATh TMIJABHINCHY KUIBKICTh 3allaliku
(mo 1,5-2,0%); nutsa4i — BUPOOISIFOTECS 3 BUCOKOSIKICHOI CHPOBHUHM 1, SIK TIPABUIIO,
0e3 3amaiku 1 OapBHUKA.

AHami3 TeHJEHIIH pO3BUTKY PpUHKY MuWiIa I[0Ka3aB, 110 HaHOUIbII
MEPCIICKTUBHOIO TPYIIOI0 MPOAYKIIil € BUCOKOSKICHE TBEpJE TyaJIeTHE MUJIO, 110 Ma€
KOCMETHYH1 BJIAcTUBOCTI. OCTaHHIM 4acoM BiJI0YBAa€ThCS AKTUBHE BJIOCKOHAJICHHS
CIIO’KMBYMX BJIACTUBOCTEH TBEPJIOTO TYaJICTHOT'O MHJIA 3a JOTIOMOTOIO 3MIiHH CKJIAMy,
YIAKOBKH, JIESIKUX OCOOJMBOCTEH B TEXHOJIOTIT BUPOOHHUIITBA 1 TaK Jajll, TOMY
BUBYCHHS BJIACTUBOCTEH Ta SKICHUX MOKA3HUKIB IIOTO MPOJAYKTY Oy/ie aKTyaIbHUM.
3aco0u 1St TOTJISALY 3a MIKIPOIO € OJHIEI0 31 CKIAAHUX TOBAPHUX TPYII, SIKa BUMArae
B1Jl BUPOOHUKIB Ii€1 TPYMH MPOAYKIII HE JIUIIIE CIUILHUX TOBAPO3HABYMX 3HAHD, aJie
1 3HaHb XiIMii, MIKpPOO10JIOTii, KOCMETOJIOTIi Ta MOTPeOy€e PETEIHHOTO TOCIHIIKEHHS
SKOCT1 IIMX TOBApiB, IX CIOKMBYMX BJIACTMUBOCTEH 1 MOKA3HUKIB OE3MEKH 3 METOIO
3aXHUCTY CIIOKMBAYiB BiJ MiAPOOOK, TOBAPIB HEBIJOMOIO MOXOIKEHHS T4 CYMHIBHOTO
BUpOOHUIITBA. B  yMmoBax 3acWwiisi KOCMETHYHUX TOBapiB  3aKOPJAOHHOIO
BUPOOHUIITBA, a TAaKOX IMIJBUIICHHS BHUMOI CIOXMBA4iB CTOCOBHO SKOCTI Ta
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0e3mevHOCTl Ii€l MPOAYKII MUTaHHS MTPOBEICHHS EKCIEPTH3U SKOCTI TBEPAMX
TyaJICTHUX MWJI € HEOOXIJHUM Ta aKTyaJbHUM 3aBAaHHsAM. Tomy, 3a MeTy poOoTH
MIOCTaBJICHO 3aCTOCYBaTH CEHCOPHI Ta XIMIYHI METOJM aHaJi3y IiJ Yac MPOBEICHHS
imeHTudiKaifHoi Ta XIMIYHOT €KCIEePTU3U TBEPJOro TYyaJeTHOTO Muja, o
peani3yeThCsl TOPTiBEIbHOI0 Mepekero M. KponmuBHUIIBKOTO Ta HaIaTU peKOMEH Iallii
CHOXKHMBA4YaM II0J0 BUOOPY SIKICHOTO TBEpPJOTO TYyaJlETHOTO MHJIA 33 HHU3KOIO
MOKA3HUKIB SIKOCTI JAHOT'O BUAY MPOIYKIIIi.

Jns mpoBeneHHs iAeHTU(IKAMIHOT Ta XIMIYHOI €KCIepTU3u Oylio 00paHo
5 3pa3kiB TBEpAUX TyaJeTHHUX MHJI pPI3HUX TOPrOBHX MAapOK 1HO3EMHOTO Ta
BITYM3HSHOTO BHPOOHHUIITBA, IO KOPUCTYIOTHCA TMIJABUIICHUM TIOMUTOM Cepel
CIOKMBAYiB Ta IIUPOKO PEali3ylOThCsl B TOPTiBEIbHIN Mepexi M. KponmuBHHUIIBKOTO,
a came, TBepai TyanetHi muia «Dove», «Nivean, «Teo», «Palmolivey, «lllapm»
(Tabm. 1).

Ta0mums 1
3arajibHa XapaKTepUCTUKA 00’ €KTIB JOCTIIKEHHS —
3pa3KiB TBEPAOro TyaJeTHOr0 MIJIA

HaiiMeHnyBaHHSI HaiiMmenyBaHHsI HaiiMeHyBaHHS | MICHE3HAXO/I’KEHHS

BUPOOY (¢ipmu-BupodHUKa BHPOOHMKA
Deutschland Produktions Gmbn Co.
1. «Dovey Unilever OHG, Rhenaniastrasse 76-102 , 68219

Werk Mannheim, Himeuunna.

Himeuunni, Xinrep, 3aiiden ['MO6X,
2. «Nivea» Beiersdorf Baitepcnopdmrpacel, 79423
XanTepcxanm.

OO/l», bonrapis, HlymeH,

3. «Teo» Ficosota 6y1. Manapa, 48.

4. «Palmoliver Colgate-Palmolive | Atinunesnep Canait Kaa. Kycyksiim-

Company Mantene 34854, CtamOyn, Typeuunna

TOB «®abpuka- | TOB «®abpuka-MuI0OBapH1 TPAAUIIII»,

5. «Hapm» MUJIOBapHi ropuauaHa ajnpeca: 36034, m. [lonrasa,
TpaTUIIIi» By [lonoBku, 72

[IpoBenenHss  ieHTU(]IKALIHHOI ~ €KCNEPTU3U  NaKyBaHHS,  MapKyBaHHS,
BU3HAYECHHS OPTaHONENTUYHUX 1 (PI3UKO-XIMIYHUX XapPaKTEPUCTHK TyaJ€THOTO MHJIA
3MIMCHIOBAJIM 332  CTAHJAPTHUMHU  METOJMKAMHM, CyYaCHUMH METOAamMu 3
BUKOPHMCTAHHSM BiIMOBIIHOTO 00JaaHaHHs 3riaH0 3 BuMoramu JICTY 4537:2006 [2]
Ha 0a3l XiMIYHHX Jlaboparopiii  mpupoaHuYOo-reorpadiuHoro  GakyiIbTeTy
[{leHTpallbHOYKPAiHCHLKOTO  JIEPKABHOTO  TMEAAroriyHoro  YHIBEPCUTETY  IMEHI
Bonoanvmupa BunHnueHka.

[lin gac mpoBEIEHHS MOCHTIKEHb 3a OPraHOJENTUYHUMHU TMOKa3HUKaMHU OyIio
BUSIBJICHO, 1110 yCi 3pa3Kd MWJa MaloTh BIAMOBIIHY (GopMy, KOJIp Ta 3amax, Mo
3a3Hau€Hl Yy CTaHAapTax Ta TEXHIYHUX OMHCax [UIsi MWIa KOHKPETHOTO
HallMEHYBaHHA Ta HE MAlOTh BUAMUMHX Je(EKTiB, M0 CBITYUTH NP0 SKICHE
OPOBEJCHHS  TEXHOJOTIYHMX TMpOLEeciB BUPOOHMITBA. BiamoBiAHO  MOXKHA
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CTBEp/KYBaTH, M0 OPraHOJENTHYHI TIOKA3HWKUA BCIX OCHTIKYBAaHUX 3pa3KiB
BianoBigaroTh BuMoram JICTY 4537:2006 [2].

3 (G13UKO-XIMIYHMX TMOKA3HUKIB SIKOCTI MUJIa TBEPJOTO TYyaJIETHOIO HOPMYIOTh
SKICHE YHCJIO, BMICT XJIOPHIY HATPilO0, COAOMPOAYKTIB, THTP MUJA, MOYATKOBHMA
00’em minu. JlaHi 3pasku Oynau JOCHIIKEHI 3a JeIKUMHU  (P13UKO-XIMIYHHUMHU
MOKa3HUKaMK (BMICT BUIBHOTO JIyry, BiUIbHOro Hatpiro kapbonatry (Na,COsj),
COJIOTIPOAYKTIB, XJIOPHJIIB, KOHIIEHTpallsl BojaHeBHX 10HIB (pH), miHOyTBOpeHH,
MIHOCTIMKICTH TOIIO).

MacoBy dacTKy BUTbHOTO Jyry (X;) BHU3HA4YaIM METOJOM HEWTpasizamii Horo
XJIOPUTHOIO KUCIIOTOIO B TIPUCYTHOCTI (heHomPTaneiny oduncmoBamu 3a popmysioro (1):

X, = (V-K-0,004-100)/m (1)

ne V — 06'eM po3unHy XJIOpUIHOI KUCI0TH KoHneHTparieo (HCI)=0,1 MOJII)/I[Ms,
BUTpPAYCHUI HA TUTPYBAHHS, CM ",

K — mompaBka, 1m0 BpaxoBy€ BIJHOIIEHHS JIACHOT KOHIIEHTpAIll PO3YHHY
XJIOPUJHOT KMCJIOTH B MOJIb/IM 10 HOMIHaJIbHOT KoHIIeHTpaii (HCI)=0,1 MOJ'IB/):[M3;

M — Maca aHa130BaHOi MPOOU MUa, T;

0,004 — wmaca nyry, exBiBameHTHa | cM° pO3UHHY XJIOPHIHOI KHCIOTH
kontentpanietro (HCI) =0,1 MOJIB/ M.

MacoBy wacTky BimpHOro Hatpito kapOonaty (Na,COj;) BHU3HAYaIM METOIOM
nedtpanizanii #oro 0,11 (HCIl) B mpucyTHOCcTI (eHOdTaNCiHy SK IHAMKATOpa Ta
oOuucoBanu 3a popmyoro (2):

V-K-04

%= — X;)- 265 2

ne V — 06'em po3unHy XJ10puIHOI Kuciaotn KoHieHtpaniero (HCI) =0,1 MOJIB/JIM®,
BUTPAUCHHIT HA THTPYBAHHS, CM°,

K — mnompaBka, 10 BpaxoBYy€ BIJHOIIEHHS IMCHOI KOHILIEHTpPALli pPO3YHHY
XJIOPUIHOI KUCJIOTH B MOJ'IB/)Z[MB, 10 HomiHanbHOI KoHIeHTparttli (HCI) = 0,1 MOJ'IB/):[MB;

M — Maca aHa1i30BaHOi MPOOU MUJA, T;

X1 —MacoBa 4acTKa BUIbHOT'O JIYTY Y BIJICOTKAX;

0,4 — wmaca nyry, eKBIBaJIGHTHa | CM~ pPO3YMHY XJIOPUIHOI KHUCJIOTH
xoruenTpauiero (HCI) =0,1 moms/am° /r, momuoxeHa Ha 100;

2,65 — xoedilieHT epepaxyHKy JyTy Ha HaTpi kapOoHaT.

MacoBy uacTky coAomnpoaykTiB (X3) y BiAcoTKax B mepepaxyHKy Ha Na,O
obOuucroBanu 3a popmyroro (3):

X, = 0,775X; + 0,590 X, . (3)

ne 0,775 — xoedilieHT nepepaxyHKy HATpiro TiApokcuay Ha Na,O;

X —MacoBa yacTKa BUIBHOTO JyTy,%.

0,590 — koedirtieHT IEpepaxyHKy HATpit0 KapboHaty Ha Na,O;

X, —MacoBa yacTKa BUIBHOT'O HaTpil0 kapOoHary, y%.

MacoBy uacTky HaTpito xaopuny (Xs) y BiACOTKax o0unciamim 3a Gopmynoro (4):
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(V—V,)-K-0,005245
= - 100,
m ' (4)

X5

ne V — o0'eM po3uMHy apreHTyM HITpaTy  KOHIIGHTpAalI€l0 ¢
(AgNO3)=0,1 MOIIB/IM’, BATpAUCHHUIA HA TUTPYBAHHS KOHTPOIBHOI IIPOGOH, CM°;

K — mnompaBka, 110 BpaxOBY€ BITHOIICHHS IMCHOI KOHIICHTpAIlll pPO3YUHY
apreHTyM  HiTpaTy B  MoIb/aM°, [0  HOMIHAIBHOI  KOHLEHTpamii ¢
(AgNO3)=0,1 Moms/mM’;

V — 06'eM pO34HHY apreHTyM HiTpaTy KoHienTparieio ¢ (AgNO3)=0,1 Moas/am’,
BHTpAYCHH} HA THTPYBAHHS BUIPOOOBYBAHOI IPOGH, CM",

M — Maca aHaTi30BaHO1 MpooOH, T;

0,005845 — maca HATpil0 XJIOpHLY, eKBiBameHTHa 1 cM® pO3UHHY apreHTyM
HiTpary KoHueHTpamic ¢ (AgNO3) = 0,1 Momb/IM, T.

[TouatkoBuil 00’€M MIHM BHUMIPIOBAIU MICHS 300BTYBaHHS TOTOBOIO PO3UYUHY
MHUJIa 3 BOJIOKO B MIPHOMY ITHJTIHIPI.

BumiproBaHHs TeMIiepaTypy 3aCTUTAHHS KUPHHUX KUCIOT, BUJIIJICHUX 3 MHIIA,
3M1MCHIOBAJIM PO3YMHEHHAM MUJIA Ta PO3KIAJaHHSIM PO3UYMHOM CYJIb(HaTHOI KUCIOTU
y TPHUCYTHOCTI METUJIOBOTO OpaHKeBoro. JKHWpHI KHUCJIOTH MIJHIMAIOTBCA Ha
MOBEPXHIO, BUAUIAIOTH iX 13 PO3YMHY, IPOMHUBAIOTh TapsvYOl0 BOJOI0, OXOJIOIKYIOTh
BU3HAYAIOTH [ ° 3aCTUTaHHS.

AHani3 pe3yabTaTiB JOCIIKEHHS (DI3UKO-XIMIYHUX MMOKA3HUKIB SIKOCTI 3pa3KiB
TBepJIoro TyanetHoro muia BignosigHo g0 ACTY 4537:2006 [2] npencraBieHuil B
Tabnmii 2.

Ta0muis 2
Pe3ynbTaTtu gociizkeHHs JeIKUX Gi3UKO-XiMIYHUX MOKA3HUKIB
SIKOCTI 3pa3KiB TBepPAOro TyajeTHoro MmuJa BianoBigno xo JACTY 4537:2006 [2]

Ha3Ba 0KA3HHKA HopmaTuBHe | pe3yJbTaTH JA0CTiIZKEHHS
3HAYEeHHSH 1/ 2]13]4]5

MacoBa yacTka BUTLHOTO JyTY,%,% BIJICYTHIN HE BHUSIBIJICHO
MacoBa gactka Na,CO3,% B1JICYTHIM HE BUSIBJICHO
MacoBa yacTka COIONPOAYKTIB y
nepepaxynky Ha Na,0,% ne Oinbiie 0,4 HE BUIBJIECHO
HIK
xicmsa yactka NaCl,% He Ouiblire <6% 145158277 152388
HoanKm_sm”I 00’eM MIiHH, oM’ He 320 350 | 350 | 320 | 350 | 300
MEHIIIE HIXK
CTiMKICTh TIHU, YM.OJI., B MEXKaxX 1 ym.on 0,980,99|0,97|0,99|0,93
pH 9,0-12,0 71184 ]185]91] 81
TeMnepthypa 3aCTUTAHHS KUPHUX 35-41 29 | 38 | 37 | 38 | 36
kucaot, °C

OpnepxaHl pe3yJdbTaTH OPraHOJENTUYHUX Ta (PI3UKO-XIMIYHHMX JOCIIIKEHb
MoKa3ajau, 110 Maibke BCl JOCHIKyBaHl 3pa3ku BiamoBigaroTh BuMoram J[CTY
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4537:2006 [1]. Takum yuHOM, MiJ Yac MPOBEIACHHS EKCIEPTH3M SIKOCTI 3pa3KiB
TBEPJOT0 TYaJIETHOTO MHUJIa METOJIJaMU CEHCOPHOTO Ta XIMIYHOTO aHaJli3y 3a HU3KOIO
MOKa3HUKIB SKOCTI OYyJIO BCTaHOBJIEHO, IO YyCi 3pa3Kd MUJa MaloTh 3aJI0BUIbHY
SKICTh Ta MOXKYTb OyTH peai3oBaHi y TOPTiBelbHIN Mepexi M. KponmuBHHUITLKOTO.
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