























C nomouwbo TOM mukpockona Gbina U3yyeHa CTpYKTypa NonyyYeHHbIX ruaporenei.

a) Obpasey 6e3 N,N-memuneH 6) O6pasey c N,N-memuneH
6uc -AAm 6uc- AAm
Puc.17 T3M ¢pomoepagpuu 2udpozeneii

Kak nokasaHo Ha pucyHke 176 BapbupoBaHue KoHUeHTpaumsimu N,N-
MeTuneH 6uc-AAM AaeT BO3MOXHOCTb PeryriupoBaHWsi CTPYKTYPbl MOMMMEPHOIA
cetkn. Ha pucydke 17a npeactasneHa TOM coTorpachms cynepabcopbeHT
ruaporens 6e3 N,N-metuneH 6uc-AAm. Kak BUAHO M3 puCyHKa, CTPYKTypa CeTku
pasmbiTa U B 3TOM CryYyae MornowaemMocTb rmaporefniel BbICOKa, HO B TO e
BpEMs yMeHbLUaeTCs  BpemMs cTabunbHocTM nonwvmepa. Ha pucyHke 176
npefcraesneda TOM doTtorpacusi cynepabcopbeHT ruaporens ¢ copgepxkaHuem
N,N-veTuneH 6uc-AAm, B aTom cnyyae koraa B cynepabcopbeHT ruaporens
Nofy4YeH  npy  BbICOKOW  KOHLEHTpaLuW  CBA3YWLIEro  yBenuuuMeaeTcs
NPONOHIMPOBaHHass CTabunbHOCTL rMApPOrenei B  TeYeHWe BpeMEHW, HO
YMeHbLUaeTcs CnocobHOCTb MAporenen K NorfoLeHuto.

Bbigo0Obi

1. CuHTesauposaHbl nonuakpunamuiHbie  cynepabcopbeHT — ruaporenm
MeTO10M (DpOHTanbHOW NonuMepusaLmn.

2. BnepBbie uccneaoBaHa KMHETUKAE M MAkpoKMHETUKA CUHTe3a npu
BapbUPOBaHNN NCXOAHbLIX PeareHToB.

3. ViccriepoBaHa kuHeTWKa NOIMOLLEHUSI W BLICBOBOXAEGHUS BOAbl MNpU
BapbUpOBaHUy NapameTpoB oKpyxatoLei cpeab! (pH, t).

4. WccneposaHbi Tennocusnyeckme cBoONCTBa Nony4YeHHbIX
nonvuakpunamuaHbIxX rmaporenen.

5. [lokasaHo, 4TO B MOMyYEHHbIX MAPOTENsX OTCYTCTBYIOT Aaxe creab
TOKCUYHOTO akpunamuaa.

6. CospaH perynupyemblil npoulecc pOHTanLHON MoONMMepU3aunn c
CUHTE30M rvaporenei ¢ 3apaHee 3aaHHbIMU CBOWCTBaMU.
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7. Bnepsble, bnarogaps NPUMEHEeHN meTona hpoHTanLHon
nonuMepusauun - Bbinu nonyyeHbl  rMAPOrenn C MOrMoLAaeMoCTbio
cabiwe 1500 rpamm BoAbl Ha OAWH rpaMm CyXoro rugporens.
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AGUdNrasuvn LhULU ULRBLSH

N2 U4ULTUHUL BlULuuNd M0LPUYLCPLUURUSHL 2P NFGLE
UPLEG2NRU 1 2USUNhE3NRLUELD 2BSUQNSNRU

uvoenousprr

Nnihwlphjudhnuyhtt - hhnpndtybpp  Ykpeht nwubwfjuljutpnud
huwbinhuwbinud. it wdbkbwpnh b wwhwbeyws hinwgnunmpnibiiph  phuw
ghnwlwb  wnwppkp  nppntbkpnud,  hbswhuhp o' phidpuwd, $hahljut,
JEuuwpwtnipinil b wyphe

Zlwnwgnunnipynitiibpp pngplnud i ny dhuyt hhpuntwh ninptnbikpp
wy] bul ph by Swhwwguiphny E hpuljwugynid wnjhubpugdut gnpopupwgn:

Ukipjuwjnufu Uks inwpwdnud nith hhnypndbjkph uhiiphquut Epljthnyutih
tnululp, npintin wnwght thnynid winwind ka gdught wnihukpp, huly Eplypnpy
thnynul hpwlwtugynud £ gdughtt wnihbph jupnudp, huly pdoynipjut Uke
Yhpwntint hwdwp wbjuinud £ bwb Gppon thoyp wyh | unihulph Jugdut
thnup:

Unttwmuwlwh wphunnwbiph typunwlyi £

Ogquugnpstny $pntnuy wynjhubpugdui wnwidttwhwnlnipjnihtipp
unkindt) wnjhwyphjudhnughtt hhnpndtith uhipbquuh Junwjupkih Enuial,
npp poyp G msk] hhnpndbh uhipbgh wpngkuh hwnljnipnitiiph
Jununmpiwb htn uupws  wn wyuop gnynipynil nkgnn fatinhpubpp, b npp
ypbdtinh  htwpunpnipinit junwjupt]  qnpdplpugp twpugbu npjus
hunnlmpynititipny] hhnpndtijbip uinwbwne hudwp:

$N yupdwbtpmd nuunudwuhpl) wnjhwyphjudhnughi hhnpndbih
uhipliqh wuwyudwibtpp' thnthnfubiny  Ghuknhjuljwi b dwlpnyhibnhyului
wwpwubnpbpp:

Uhuplqliy hhnpndtikp, npnup juymb i dhgwjuyph pH-h wipdhputph
luybt mhpnypnud, nilikl ghptwunhfwtught b phptwphuhului Juyniini it

Uhpwnbin]  ppntnwy  wnihdbpugiwt Eywbwlyp, uhliphiqly
wnjhwyphjudhnughtt hhnpndtikp, npntp skt wwpnibwlnud dtgnpnuyhl
wlyphpunthy:

Unbiwpnuuljul  wplunwbpnud  nuunidtwuhpdl) i $pnlinuy
unhipugldutt  wnwbdtwhwnlnipymbubp o hiwpunpnipnititipp
wnihwyphpuihnuyghtt uniybpupunpplinn hhnpndbkph — uplipbiquut hwiwip:
8nyg Linpyby, np ppntunw wnihdbpugiwh fkpnnp  nkhininghwybu htioin
ppujwbwgyny  wpnghu t, wwywhngnud b pupdp wpwunpnquljuiinipim,
Eyninghwljwt nbuwbilnithg winnwtg b b dhwdwdwbwl poy; k wnwihu (nishk
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Juplnp punhpubp® Juupuws hhnpndlkph wnwidtwhunnlmpniiiiph htn.
twuwunnud E ny dhuylt junwwipkih flubitjhnipjudp hhypndbkph uhupbquutp,
wyj) bwil pny) £ inwihu winwiwg hhnpndtih pnnngtkph hujuuwpusuth pujunid
b npuitg sunthubiph junwywpnud:

Munfiwuppty £ jupojws hwpnighsh §niighnnpughughg hhnpndhih
opp  Quuliwh  yhutwnhhwub, gnwg E owpdh, np jwhnjws  hwpnighsh
nugkinnpughuyhg hhnpndbitpp woubjwgnyb iutkjhnipyut ki hwutind, tpp
Lughtt nbwyghntt  fwntnipynud hwpmgsh  Ynligknpughwt Juqunid |
0.3quitig.%:

bdpntnuunihupugdui wupdwhibpnid nunidbwuhpy by E
hhnpndbitph Gubhwb Ghuknhjujui wpwbdtwhwinlnipnibipp jup]ws
tjughti uUnumftputiph Ynugkiunpughwitphg: 8nyg E wpgky, np hhnpndtjtpp
woufbjmgny  Yuutbihnipmt Eu gmgwpbpnud, Epp kjught nhwiljghnt
Uhowuypnud Jlpgqws u hunud ppup hujuuwp nughlunpuighwlinpny: ULY
gpul snp hhnpndbijh wnwybjugnyb fubikhnipgntip juqunod k 1500q onip:

Yuwwnwpws htwnwgnpnipnititiph hpfwt Jpu wpyly b hEwnlyug
Eqpuijugnipnihiitipp.

dpninuy unhubpugdu Enutiulny uhtphqty El
ujnhwphjudhnuyht untybpwpunpplinn hhnpndbbp:

Unwghti  whqui  hlwnwqnnglp i uhipkigh  Yhiknpjub
Uwljpnljhtiiinhjub Euyhtt nhwgbntibph thnthnunipjui wuydwbibpnuod:

ZEwnwqnuly £ ooph Juidwl b wpnwbbndwi Ghitnhlwi opouljw
Uhgwuyph wupultnpbph thnthnpuntpyundg:

ZEwnwqnunylp i wnwglus  hhypndbjkph otiptwphuhwljub
hwnlmipnituibpp:

8nyg E wplk, np uwnwgjwds  hhypndbipnud - puguluynund - ki
wlphquidhnh htanptpp:

Unbnsytp E $pnnwy  wnjhubpugdui Jupwupynny  wypnghu
twhuybu npgws hwnlnipyniiiipn] hhnndtjkph uhupbquup:
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GEVORGYAN LIANA ALBERT

SYNTHESIS AND PROPERTIES STUDY OF POLYACRYLAMIDE HYDROGEL
THROUGH NON-TRADITIONAL METHODS

ABSTRACT

Nowadays, polyacrylamide hydrogels are contemporary agenda
calling for research from different scientific fields such as chemistry, physics,
biology and etc. The research areas involve not only applications but also the
way of the realization of the polymerization process as well.

Currently, there is a large spread of the two-phase synthesis methods
of the hydrogels, where in the first phase the linear polymer is achieved and in
the second phase, a croslinking of the linear polymers is realized. The third
additional phase is used in medicine which is the polymer washing phase.

The objectives of this research are the following.

* To establish a controlled method for the synthesis of the PAAH using
characteristics of the FP, that allows solving currently existing
problems on synthesis and properties of resulting product and ensures
a controlled process to obtain PAAH with pre-defined properties

* To study the conditions of the synthesis of the PAAH in the FP mode
with a variation of different kinetic and macro-kinetic parameters in
order to provide swelling of the water in a wide range through
hydrogel

* To synthesize PAAH that are stable in various environments with
different pH, temperature and appropriate thermophysical properties

* To synthesize superabsorbent PAAH that are residual AAm free

In this research the characteristics and possibilities of the frontal
polymerization for superabsorbent hydrogels synthesis have been studied.

It has shown that, frontal polymerization method is technologically easy,
provides high productivity, is ecologically safe and helps to solve important
problems which are results of unique properties. The frontal polymerization

method facilitates not only to synthesis of controlled swelling hydrogels but
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allows to obtain homogeneously distributed halls and to control their sizes as
well.

The kinetics of the water swelling of the hydrogel depending on the
concentration of the initiator was studied. It has been shown that depending
on the initiator concentration the_ hydrogels achieve max swelling when the
initiator concentration is 0.3% in the initial reaction mixture.

The kinetic properties of the hydrogels swelling, depending on the
initial monomers concentration, have been studied in the frontal
polymerization conditions.

The following conclusions are the result of this research:

Polyacrylamide superabsorbent hydrogels have been synthesized
through frontal polymerization method

First time kinetics and macro kinetics of the synthesis have been
studied in the changing conditions of the initial reagents

The kinetics of the water swelling and deswelling have been studied in
the changing conditions of the environmental parameters

The termochemical properties of obtained hydrogels have been studied

The absence of the acrylamide traces has been shown

A controlled process of frontal polymerization with the synthesis of

hydrogels of pre assigned properties has been obtained
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