JTOPICTIH KBICKA CUITATTAMACEI

Ne/7 papic: Hanomartepuanaap Heri3iHaeri TaMak KanTaMachlH eHAIpYyAeri Kayirnci3aiK mapaiapsl

Jopic makcarbl: Hanoxummus canmachlHia TaMak KanTaMalapblH jKacayda KOJJIaHBLIATHIH
KOCBUIBICTAP/IBIH KAYIICi3/1iK MIapanapblH TAJIKbLIAY KOHE TEXHOJIOTHSUIIBIK JKacaKTayza ecKepy.

ABBIK-TYJIIK OpaMbIHJIa KOJIIAHBUIATHIH HAHOOOIIIIEKTEp TaMakK OHIMJIEpIHE CiHyl MYMKIH.
HanoOenmekTep agam ar3achlHa HHTAISIUSA, XKYTY JKOHE Tepi apKbuibl Tycyl MyMKiH (10-cyper).
On oprypai aypynapiabl TyAblpybl MYMKiH. HaHoOemmekTepAiH YBITTBUIBIFBI OCTIHIH YJIKEH
KOJIEMiHIH yiIFalopIMeH apTanel. HaHoOenmmekTepAiH ajgaM ar3achlHAa Tapalybl OJapIbIH
MOJISIPJIBIK, JTUTTOQYIIBIUTIK, THAPOPIIIBIIIK HKOHE KAaTATUTHKAIBIK OCTICCHIUTIK CUSKTHI OJIIEMIIK
OeTiHiH cHITaTTaMalapblHAa KbI3MET €Tyl MYMKiH. biiacko xoHe T.0., ’Ka0bIH POIIECiH KAMTHTHIH
ToxipuOeae moimMepai GyHKIMOHATU3ANUSIIAYIBIH OPTYPIIl 9aicTepi 6ap, MbIcaibl, dPUpIepIi
NENTUATIK TONTap KYPY YIIiH OJICEHMIpY, OPraHUKAJIBIK XUMHUS JKOHE CHUPTKE M30I[HaHATTap
KOoCy. BipiHImici mepcrneKkTuBagbl TEXHOJOTUsST OOJIBINT TaOBUTAIbI, OWTKEHI aMHJTIK OaiJlaHbIC
OpTYpIIL OopTanapnaa opTypIii OeJiKTepMEH >KOFapbl TYPAaKTHUIBIK IEH YHISCIMAUTIKTI KOpCceTei.
JKyMBIC jKOHE CTEpEOTAKTHKAIBIK dIICTep XUMUSHBI TTAHAAIIBI €T/l KOHE OJI OHAW JKOUBLIATHIH
VBITTBI €MeC KaHama OHIMIEP/Ii MIbIFapaabl. byJl ciUpTTI KOCYIbI KAaMTHICA J1a, OHBIH KbLIIaM
KMHETUKACHI KoHE TaMallla OHIMILTIT apKachlHAA )KaKChl TEXHOJIOTHS €KEHIH aTar eTyre 0onaibl,
0ipaKk OHBIH KacHeTTepl OHbl H30LUUAHUATEPAIH YBITTBUIBIFBIMEH >OHE MOJIMMEP/U30IHaHUT
KOCHAJIapBIHBIH TYPAaKCBhI3ABIFBIMEH IeKTel1i. HaHoOenmmeKkTepiH yBITTBUIBIFBIHA KATBICTHI
YJIKEeH alaHJayIbUTBIK Oap, O1paK OHBIH apTHIKIIBUIBIFEI KoTl. HaHoMmaTepuangap/isiH afaMra ocep
€TYiHIH MaHBI3/bI )KOJIbl TAMAK MEeH CYChIHIAP apKbUIBI TIKeNEH KYTy OOJBIN TaObLIa Ik,
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FIGURE 4: Overview of nanomaterials in food packaging.



Hanomartepuanmapaa coWkec MaccaiblK O6JIMIEKTepiH KACHETTEpPIHEH epeKIIeICHETIH
(GU3MKAIBIK JKOHE XUMUSUIBIK KacueTTep Oap. Hanomarepuwammapiarbl SHEPTUs CYChIMAIIBI
MaTepuaIlapMeH CabICThIPFaH/Ia JKOFAphl, OUTKEHI HaHOMATepUANIAPAbIH OCETIHIH ayJdaHbl
yiikeH. HanomarepuanmapaeiH Oanky TeMIlepaTrypachl eJIIeMre TOYeNi KOTe3UsUIBIK JdHEPTHs
Herizinae OopkanraH. HaHomarepuangapeiH OanKy TeMIieparypachl OONIIEeKTepAiH OJIIeMiHe
npornopioral. [ToMMmakTHKAIBIK KBIIIKBUT — TaFaM bl KanTamaia KOJIJaHbIIATIH MTOTHMEPITIK
HaHoOemeKkTep iy O0ip Typi. OX 3KOHOMUKAJBIK JKaFbIHAH THUIMJi, OMOJOTHSIIBIK BIIBIPANTHIH,
OHJIIpyTe OHail koHe yIibl 3aTTapchl3. ON TaMaK eHEepKaciOiHIe ce3iMTall TaraM eHIMAEPIH opay
YIIiH KonnaHbuiagel. O HETi3iHEH Kyrepi KpaxMallblHaH, TOTTI KapTOITaH, KYPIIITEH, KaHT
KaMbIChl MEH OWJalJaH ajblHATBIH TYPAaKTBl PECypcTap MEH TOMEH KOMIPTEKTI SMHCCHUs
nporectepiMeH eHuiputeni. OHBIH J>KOFaphl TEPMUSUIBIK OHJEYre KaOUIeTTuliri, OakTepusra
KapChl, JKaJbIHFA TO3IMILIIT1, )KaKChl KbUTy T€PMETHKAJIBIFBI, MAll MEH CyFa TO3IMJIUIII CUSKTHI
Kacuertepi Oap. Kywmic, MBIpBIIIT JKOHE THTAaH CHSAKTBI KOITEreH HaHOOesmeKTepi Oap
TOJIMJIAKTUKANIBIK KBIIIKBUT TaFamMbl OallFbIH YCTayFa JKOHE MWICIpUITeH TaraM MEH HOrypT
IpIMIIIriH cakTayra KeMmeKTeceai. MBIphIIl OKCUAIHIH HaHOOe:Imeri 0elopraHiuKaiblK MeTall
okculi 0outbIn TaObuIaabl. O TaFaMIBIK KOHCEPBAHT OHE J9P1 PETiH/IE KOMAaHbLIabl. MBIPBIII
OKCHJII HaHOMAaTepHajiap Kiactep TypiHume kesneceni. OHbIH MHUKpPOOKa Kapchl KacHETTepi,
YIBTPAKYJITiH CoyseNepiHe TO3IMIUIIT, YBITTBUIBIFBI )KOHE TOMEH KyHBI Oap. ZnO momumepii
MaTpHUI[AMEH apajlaCKaH Ke3Jie OJI apMmarypa KbI3METiH arkapanubl. O HaHOMaTepuaaapiblH
YKBUTYJIBIK, TOCKAYBUIIBIK )KOHE MEXaHHUKAJIBIK KACUETTEPIH apTThIPAIbI.

TasLE 5: Characteristics of toxic nanoparticles and their risk factors.

Characteristic of nanoparticles Risk factors related to nanoparticles

The reactivity and agglomeration of the nanoparticles depend mainly on the particle size. It is
familiar that in smaller particles, the agglomeration process will occur at a gradual pace. Once
nanoparticles have been synthesized, it is impossible to retain their original size. Therefore,

Size and its reactivity the box turns out very unavoidable in the nanoparticles mixture. When classifying
nanoparticles according to particle size, the special dependency on then size is on properties
of a nanoparticle is different from classical colloidal chemistry. Nanoparticles can be loaded

by functionalization or voluntary degradation reactions.
Change of phase has high chances of getting corroded, and dissolvability is high to

Aggregation or agglomeration . . .
sgreg ggl nanomaterials leads to worsening, and structural support becomes more difficult.

Following their high reactivity, nanoparticles are combined with contaminants, so
encapsulation is needed to supply the stability of nanoparticles, and the polluted product that
is leftover contaminants within the nanoparticles is observed as an important hazard aspect.

The possible toxic-related issue is still in doubt. Therefore, the uncertainty of the effect of
nanomaterials has not yet formed a persistent disposal and recycling policy.
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Figure 10: Toxicity of nanomaterials.
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Ficure 12: Toxic effects caused by nanomaterials on the human body.



