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Hageneno naHi mpo BMicT ra3iB B XapuoBHUX NPOAYKTax B mpolieci 30epiranis, a TaKkox
HaBeJeHO NMPUKJIAIU TAKUX BUAIB CEHCOPIB , AKi YyT/JIMBI 10 MUX ra3is.

The data about gas concentration on foodstuff during the conservation and the examples
of sensors type sensitive to gas are presented.

Beryn

3a ocTaHHI POKM B CBiTi 3’ABWJIMCS 0araTo MpWiIajJiB Ta METOIIB KOHTPOJIO SIKOCTi MPOAYKTIB.
OCHOBHOIO METOIO TIOIIYKIB € BU3HAYCHHS HAMIOIUIBHIIINX MIBHJIKUX Ta MOPIBHIHO HEIOPOTMX METOJIB
KOHTPOJIIO SIKOCTI MPOAYKTiB xapuyBaHHs. CydacHWH pPWHOK XapyOBHUX NPOIYKTIB CTaBUTh MKOPCTKI
BUMOTH JI0 CIJIbCHKOTOCTIONAPCHKOI CHPOBMHHM Ta XapuoBHX NPOAYKTiB. BuHHkae morpeba BceOGiuHOT
XapaKTEPUCTUKH TOBapy SK OCHOBHOIO 00’€KTa KOMEpUiWHOI MisuibHOCTI. OJMH 13 HaWBaKIUBIIIMX
€JIEMEHTIB TaKOi XapaKTEPUCTHKH — OE3MEYHICTh MPOIYKIIii.

KoHTpoJIb SIKOCTI TPOAYKTIB € CKJIaJIOBOI0 TEXHOJOTIYHOTO IMPOLECY XapuoBOi MPOMHCIIOBOCTI Ta
MPEIMETOM 3alliKaBJICHOCTI MEPECIYHOTO CIIOKUBAYa.

3rigHo 3 pimeHHsAMH €Bporneichkoi ekoHoMiuHOI kKomicii OOH 3 po3poOku craHmapTiB Ha M’ sICHI
NPOAYKTH Xap4yBaHHs nepeadadeHi CTaHJapTH Ha TeMIepaTypy 30epiranHs, piBeHb KuciotHocTi — pH Ta
KOJIIpHi XapakTepucTHk. OCKUIbKU MICYBaHHs O1TKOBOT PEUOBHHH 3aBXKIH CYIPOBOKYETHCS MPOLIECaMU
po3majay, TO BHACHIJOK peaKilili CKIaJAHI CTPYKTYPU OKHUCIIOIOThCS a00 BiJHOBIIOIOTHCS, IO
CYNPOBOJDKYEThCS BUAUICHHIM Ta3iB:0,, CO,, Hy, N, NH3, SO, H,S. Jlo Toro i, 3aexHo Bij XiMi4HOTO
CKJIQJly TPOJYKTYy Ta TepMiHy Horo 30epiraHHsi Oyjae 3MIHIOBaTHCS SK CKJIaJ rasy, Tak 1 Horo
KOHIICHTpAIlisl.

ToMy HHHI CTBOPEHHSI HEIOPOTHX CEHCOPIB, SIKi MOXYTh ieHTU(IKYyBaTH Pi3HI Ta3H, € aKTyaJIbHUM
3aBma"HaM [1].

Marepianau i MeToau

Ilig gac 30epiraHHs M’sica Ta M SICHHX NPOIYKTIB, OCOOIWBO 3 MOPYIIEHHSIM TEMIIEPaTypHOTO Ta
BOJIOTICHOTO PEXHUMY, B HhOMY BiTOYBAIOTHCS 3MiHH. Y M’SCO MPOHUKAIOTH MiKPOOPTaHi3MH, ITiCEHEBI
rpudH, APLKIKI 1 TOMY Bi3HAYAIOTHCS Pi3HI MEXaHI3MH IICYBaHHS. OCTU3HEHHs, KUCIIe OpOMiHHSA, THHUTTS,
mricHsaBinHL[2, 3, 4].

Iling yac po3namy OIIKOBHX PEUYOBUX YTBOPHOIOThCA Taki rasu, sik CO, H,S NHj ta inmm. YV pasi
MOPYIICHHS PEXUMIB BUTOTOBJICHHS 1 30epiranHs KoBOACHMX BUPOOIB i KOMUEHOCTEH MPOAYKT MOYHMHAE
nicyBarucs. CrocTepiraeThecsi BUALICHHS CipkoBoaHIO H,S, Ta Byriekucioro razy CO,, amiaky NHs, mo €
JIOKa30M YTBOPEHHS BEJIMKOI KiJTbKOCTI MIKpOOPTaHi3MiB.

EnexTpoHHi ceHCOpH MOKHA MOJUINTH Ha TPH OCHOBHI TPYIH. CEHCOPW Ha TiJICTaBi BUMIpIOBaHHS
MPOBIIHOCTI METATOOKCUAHUX a00 MOJIMEPHHX IUTIBOK, I’ €30€NEKTPUYHI CEHCOpPH, HAIiBIPOBIIHUKOBI
CEHCOpH. IX MOKHA BUKOPHCTOBYBATH JUIsl BAMiPIOBAHHS K KOHILIEHTpALIii ra3iB, Tak i iX MPUCYTHOCTI.

3ampornoHOBaHO YHIBEpPCATbHUN UYTIMBHH €JIEMEHT CEHCOpa Ul OJHOYACHOTO JICTEKTYBaHHS
Pi3HUX Ta3iB, sIKi BUAUISIOTHCS Mij Yac 30epiraHHs NpOJyKTiB XapuyBaHHs. Takuil CEHCOP BUTOTOBIISIETHCS
3a HaNIBIPOBITHUKOBOIO TEXHOJIOTiIE€I0, TOMY WOTO IepeBaraMu €. JCIICBU3HA, HAJIWHICTh, MPOCTOTA,
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MOYJIUBICTh BHKOPUCTaHHS B pI3HOMA@HITHUX ENEKTPOHHHX TMPHCTPOSIX, CYMICHICTH 3 PpI3HUMH
iHTepdeiicaMi Ta MOKJIMBICTh MACOBOTO BUT'OTOBJICHHSI.

HenonikaMu nboro mpucTporo €: HEOOXiHICTh MiJIrpiBy, BUCOKE €HEPrOCIIOKUBAHHS.

3aranbHUK BUIIIAJ KOHCTPYKIIi 3alpONOHOBAHOTO Ta30BOT0 CEHCOpa JUIS OJHOYACHOTO Jie-
TEKTYBaHHsI pi3HUX rasis, 30kpema :CO,, H,S, NO; CH, C,HsOH 306paxeno Ha puc. 1.

4 2

Puc. 1. 3acanvruii 8uenad KoHCMpYKYii YHIBEPCANIbHO20 24308020 CEeHCopa
ons oonouacuo oemexkmyesanns eazie CO,, HoS NOg: 1 — kpemnuiesa nioknaoka; 2 — nidiepisad;
3 — memanesi konmaxmu; 4, 5, 6 — yymausi enemenmu

[MpuHIHI pOGOTH Ta30BOI0 CEHCOpPa [T OAHOYACHOTO JACTEKTYBAaHHS Pi3HUX ra3iB MOJSTA€E B TOMY,
[0 HA OJHOMY KpHCTali posmimieHi pi3Hi wyrtnusi enementu (4, 5, 6) mus merexryBanHs rasis, [lo
KOKHOT'O YyTJIMBOTO €JI€MEHTA ITijl’€THaAHO METaeBi KOHTAKTH (3), 10 Ja€ 3MOTY aHaji3yBaTH KOXKEH ra3
okpeMo (BMHKalOYM OJMH 3 elieMeHTiB). Sk mimirpiBay (2) mpoOMOHYHOTh BHKOPHCTOBYBATH €IEMEHTH
[lenbTh’€, OCKUIBKM iX TEXHOJIOTIF0 BHIOTOBJICHHS MOXHA CYMICTUTH 3 TEXHOJIOTIEID BUTOTOBJICHHS
ra30BUX CEHCOPIB.

SK 4YyTiMBiI €JEeMEHTIB MPONOHYETHCS BUKOPHCTOBYBAaTH Marepialil, sSKi MarOTh HAMBHILY 4yT-
JIMBICTH JI0 3rafanux rasie. L{e kepamiuni marepianu Ha ocHOBI IN,O3 Ta SNO, 3 KoMilkamMu HaBEJCHO B
tabm. 1[5, 6, 7].

Tabnuys 1
Marepiajau 1j151 YyTJMBHUX eJIeMEeHTiB CeHCOPiB
las Marepian Jomirika
CO, SnO, MoO;
H,S Sno; Pd
NH; InO3 Pt
CH, C,Hs0OH SnO, Pd

Hns nerexryBanHus razy CO, BUKOPHCTOBYETHCS YyTIMBHI €IEMEHT, BUTOTOBJICHHH 3 KEpPaMiKH Ha
ocHOBI SNO,. Jlist mifBUINEHHS €(PEKTUBHOCTI IETEKTyBaHHsS (IyTJIMBOCTI CEHCOpA) [0 BHXIIHOTO
Matepiany nouiibpHO jgonasatu gomimky MoO;. Brums nomimkun MoO; Ha BiATYK ceHcopa TOKa3aHHid
Ha pHc. 2.

3 puc. 2 BuIHO, ipu podbouomy ctpymi 70MA cencopuuii Biaryk Ha ra3 CO, craHoButh -140 MB
(cmiBBimHOMmEeHHss SN:M0=1:1).ITpu criBizHomenni SN:M0=99:1 i po6ouomy crpymi 70 MA, ceHCOpHHI
BiAryk craHoBuTh e 100 mB.

Ha puc. 3. HaBesieHa 3aexHicTh ceHcopHOTO Biryky Ha CO, npy pi3HUX KOMIIO3HUIIISX YYTINBOTO
mIapy BiJl CTPyMY, SIKUIl IPOTIKae 4epe3 Uy TIINBUHA eIeMEHT.

Jnst nerexkryBanHs ra3y NH; BHKOPHCTOBYETHCS UyTJIMBHI €IEMEHT, BUTOTOBJICHHH 3 KepaMiKd Ha
ocHOBi SN0, 3 momimikoro Pd. st mifgBuineHHs epeKTUBHOCTI JETEKTYBaHHs (Y4yTJIHBOCTI CEHCOPA) 110
BHUXIJIHOTO Matepiany IOoIiIbHO AoaaBatu gomimky Pd. Brums gomimku Pd Ha BiAryk ceHcopa mokasaHo
Ha puc. 4.
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Puc. 2. Biozyx cencopie N0, (1) ma NO-M0oO; (2) Ha Puc. 3. Cencopnuii sioeyx SNO,-M0Os na CO, npu
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Puc. 4. Biozykxu NO-Pd (1) i SO, (2) kepamiunux Puc. 5. Bioeyx uymaugozo enemenma 1n0s-Pt (1),
cencopie na NHs 1N,03,(2) 1n,03-Au (3) ra pizni konyenmpayii NHg

3 puc. 4 BuaHO , 110 mpu goaaBaHHi gomimku Pd 1o xepamiku Ha ocHOBI SNO, icTOTHO 3pocTae
cercopuuii Binryk Ha NH;3; mpu 3HauHOMY 3HMXKEHHI eHeprocnoxwuBaHHs. Tak, mpu unctomy SnO,
MakcuManbHU BiAryk Ha ra3 NH; cranoButh 5 BiIHOCHMX OJMHMIIB. NPU 3aTpaucHili moTyxHOCTI 250
MBT. SIKIo 4yTiuBuiA eneMeHT BUroToBiIeHuH 3 SNO, 3 momimkoro Pd, To MakcHMaibHHI BiIryK Ha ra3
NH; cranoButh 12 BiTHOCHUX OJWMHHIIb TIPH 3aTpadueHiid HoTyxHocTi 175 MBT.

Jns nerextyBanns rasy NH; BHKOpHCTOBY€ThCS YyTIMBHI €IeMEHT, BATOTOBJICHHH 3 KEpaMiku Ha
ocHoBI IN,03 3 nomimkoro Pt [8]. Jlns migBuieHHs eeKTHBHOCTI IeTeKTYBaHHS (Y4yTIMBOCTI CEHCOPa) JI0
BHXITHOTO MaTtepiany JOUiJIbHO JoaaBaT qomimky Pt. Brumus gomimku Pt Ha BiTyK 9y TJIMBOTO €IeMEHTa
CeHcopa MMoKa3aHui Ha puc. 5.

3 puc. 5 BUJIHO , O TIpH JToJiaBaHHI AoMimky Pt 1o kepamiku Ha ocHOBi IN,O3 ceHcOpHUI BiATYK HA
NH; € MmakcuMansHUH.

BucHoBxku

3amponoHOBaHO YYTJIMBUI €IEMEHT CEHCOpa, SIKM MPU3HAYCHUH IJIsl IeTCKTYBaHHS Pi3HUX Ta3iB, B
SKHX SIK YyTJIMBUI €1eMEHT BUKOPUCTOBYIOTh KepamiuHi MaTepianu Ha ocHOBI IN,03Ta SnO,.

YHiBepcalbHICTh 3alIPOMIOHOBAHOTIO CEHCOpA MOJISITAa€ B TOMY, HIO HAa OJHOMY KpHCTali pO3MilIeHi
Pi3HI YyTJIMBI €JIEMEHTH, NMPHU3HAUCHI I JETeKTyBaHHS pi3HUX rasiB, 30kpema:CO,, H,S, NH; mis
KOHTPOJIIO SIKOCTI M'sica 1 KOBOACHUX BUPOOIB.

[lepeBaramMmu TakWx CEHCOPIB € JCMIEBM3HA, NMPOCTOTA BUTOTOBJIEHHS, HAIIWHICTh, MOXJIHMBICTH
MacoBOT'O BUTOTOBJIEHHS TOIIIO.
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CRYSTALLISATION OF CELLULOSE/N-METHYLMORPHOLINE-N-
OXIDE HYDRATE SOLUTIONS
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N-methylmorpholine-N-oxide (NMMO) hydrates are direct solvents for cellulose, used
commercially in the preparation of cellulose spinning dopes for fibre and film manufacturing.
The fact that the cellulose/NMMO/water solutions can crystallise under cooling is important in
the process of preparing fibres and films and in their structure formation.

It is shown here that the major difference with classical polymer solutions is that the
crystallisation of cellulose/NMMO/water solutions is only due to the crystallisation of the
solvent, not of the cellulose. The reason of the crystallisation velocity decrease with the
increase of the cellulose concentration is the reduction of the crystallisable part of the solution.
The concentration of water in solutions with the same cellulose content is found to strongly
influence the crystallisation velocity and the morphology of crystallised solutions. The
variation of the crystallisation velocity values with the type of cellulose can be explained by
different amounts of free water bound to NMMO, that depend on the cellulose origin.

Introduction

The solving power of N-methylmorpholine-N-oxide hydrates for cellulose has been recognised a
long time ago [1]. From the seventies, research started in industry and academia to understand what were
the physical characteristics of such solutions [2-10]. This work lead to the preparation of spinnable
solutions, and to the production of cellulose products, mainly fibres [11-13]. Due to environmental
pressures against the use of viscose, research regained momentum these last 5 years. Among the revisited
topics are the phase transitions, the state of these solutions and their rheology [14-22].

It is known that the cellulose/NMMO/water solution can crystallise under cooling. This important
topic was only touched by two teams. In 1979, Chanzy et al. [6] noted that solutions of cellulose in
monohydrate and anhydrous NMMO crystallise upon cooling, forming spherulites for monohydrate
NMMO and cellulated textures for anhydrous NMMO. Crystallisation was found to occur after an
induction time which is increasing with cellulose concentration, a feature attributed to the effect of
viscosity. More interesting was the fact that after sublimation of the NMMO and the water, the cellulose
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