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ngh seleetlve hxgh—perfonnance l1qu1d chrornatographlo (HPLC) Stat1onary phaseS . o

: :__”_.are needed to Separate certam classes of isomers that are 1mportant in the dlscrpltnes of o

"Zenv1ronmental pharmaceuncal cl1mcal and food sc1ences We have demonstrated that .:

' :._-.the lntegratlon Wlth ordered arrangement of "funcnonal groups 1n an organlc phase on
' "'zlsﬂlca is a Very useful strategy to enhance the select1v1ty 1n HPLC well onented S

':"'-"-:.".-submd.lary Weak mteracnon srtes are. the dr1v1ng force for the separauon of Very
complex component rn1xtures Polymepgraﬁed s1l1ca stat1onary phase is one of the best 33: o Ca
3 :-'ways to realzze these reqmrernents In the present work novel statlonary phases have R

:':_f_:_'been developed by changmg polymenzatlon teohmques spacer lengths monomer sets e

~To. 1ntroduce hlghwdenSIty polymerlc organlc phase onto sﬂlca 1n1t1ator (obtamedgli"_f."j:._ B

o j'.:i from nndecyl ester)-modlﬁed sﬂlca was prepared and then surface-nntlated atom SN
: _',.ﬁ:'-transfer radlcal polymenzatlon (ATRP) ( graftmg—from method) Was carned out V\iith
':"-::'-.:.._'_'_-""octadecyl acrylate The resultant polymer-grafted s1hca Was charactenzed by d1ffuse i

':_._3 _ ;___.reﬂectance 1nfrared Founer transform (DRIFT) d1fferent1a1 scanmng calornnetry (DSC) o e

':f-snspended state ]H NMR sohd state C cross polanzatton Inag1c angle spznmng:....'-

-"-.':f::-;'nuclear magnenc resonance (CP MAS/NMR) solid- state _2981 (CP MAS/NMR)
:spectroscoples and elemental analyses ATRP based poly(octadecyl acrylate) grafted SR

silica (Sil- ODA” 1.or Sll-CH~ODA,,) was used as a stationary phase in HPLC and the SRR

' -:_chromatographlc behavmr was evaluated by the retentmn studies of polycychc aromatic o

- '.':-":._hydrocalbons (PAHS) and aromatlc posmonal 1somers Compared w1th prev1ous.':3_'__._.f-._.'_-".._':"':.'__'_'.-_':



.poly(octadecyl acrylate) grafted srhca (Sll ODA,,) whreh was prepared by the”:"' g

L graftmg to rnethod we. ‘have observed longer retentron and greater selectlvrty for'__._'- '
Sll ODA ltowards PAHS event at hrgher temperature 5 e R |
‘ At the same tlrne to examrne the 1n1t1ator charn length 1n ATRP based"'_-:_-_'-':_g;':__._ :

ODA ~grafted sﬂrca we prepared Sll C3 ODA,,. (orrgmated frorn allyl ester) : :.- T
_-'_"'Suspended-state 1H NMR sohd state ;3C CP[[VIAS NMR and DSC analyses suggest_'E _'
: -that S1l ODA 1 or Sll CH-ODA demonstrated more ordered structure than

{)n the other hand copolymemzatlon is the most powerful method for the.--..__._-

; -'.”_-..preparatron of rnaterrals wrth tarlor-made propertres due to the 1ncorporat10n in the o ._ :

' same strueture of two dtfferent monomers havrng d1verse ehemlcal and/or physmal ?_' :

-'--';propertres To get the beneﬁt of both of the monomers or synerglstrc effect of the. 3_.:.3
SUNEN : "-.';"rnonomers as well as functlonal groaps the copolymer wrth a termrnal reactrve group_?-l; g e :

g (copoly-«VP 1 7MA;2) Was newly des1gned and prepared by seleetlng 4~V1nylpyr1d1ne (V P) ' _- B

: ..Z'aS an electron-donatmg monomer and methyl acl’YIate (MA) as an. electron—aeceptrng L

-_'.:;monomer Copoly-—VPpMA]g was grafted onto porous sﬂlca partreles by a srlanol

_ :_"::3. "-couplmg reactron wrth the terrmnal group Indtvrdually, poly-VP; 5 and poly—MAzo Wlth ; _. : ';' i

: : '-'_"a terrmnal reactrve group were also synthe51zed and “co- grafted onto - silica _ ;.
St __-'-_3:__'-(S1l-cog1‘aft VP15MA20) compare th_'e' effect _ of h Copolyrner-grafted_::-

i - (Sﬂ-copOlY'VP ;7MA] 2 and polymer co grafted statlonary phases 1n HPLC separatron

All the polymers were. characterrzed by '"H NMR: and FT-IR analysrs before. grafting oni;:: .

s1hea Polymer grafttng was conﬁrmed by DRIFT elemental analysts and

i . thermogravnnetrlc anaIYS1s (TGA) The 1ntra— and 1ntermolecu1ar 1nteract10n between.."":'-'f':':_. i S
o '.rnonorner urnts rn copolymer~grafted and polymer Co- grafted Systems respectrvely Was_: X
-::obServed by DRIFT rneasurernent The detarled chromatographre study reveaied usrng

L :;:PAHS as soiutes that remarkably htgher select1v1ty for planar/non-planar drscrrmrnatron : Sl

.. .'.::'.'.;'*f-'was observed wrth the copolymer-grafted phase than wrth the co grafted statronarY.__._'_:-_"_.__-j" it

i t_j.'phase can be brought through 1ntramoleoular 1nteract1on between VP and MA

phase The selecttvrty enhancement by copolyrner graftrng in the Srl copoly~VP ;7MA 12

From the above k:nowledge of copolymer—grafted sﬂrca statlonary phase we : i

prepared another novel packrng matenal for hrgh selectrve reversed-phase HPLC using - E
: k :_ -'_-alternatmg copolyrner grafted sﬂlca Thrs 1s the ﬁrst appltcatron of alternatrng:'f- _:':._ _'
:_':copolymer grafted Slllca asa statlonary phase m HPLC Separatron The orgamc phase - il

Lo sﬂtea ‘was chemrcally desrgned ina way that the weak 1nteract10n srtes are 1ntegrated..:-_ e

'_._w1th hlgh or;entatron aiong the polyrner maln ehaln and hlgh selectlvrty could be_

o rea.hzed by mult1p1e mteraetmns w1th solutes For the above purpose we synthe51zed RN .
e _'f-poly(octadecyl SR aerylate-alt N—octadecylmalermlde) grafted e srhca__ - S SR
.'-'.(Srl poly(ODA—alt—OMI)) statronary phase The alternatmg copolymerrzatron was L




:'.--":_j"_-'pharmaceutlcal cllmcal and food serence whlch can'-b_'

_'_:-system of eooperatmn between monomers

T :._-fi'icarned out from 3-marcaptopropyltrimethoxysﬂane (MPS) modlﬁed sﬂlca v1a S

P _. '-'-surfaee—tmtrated radlcal cham transfer react1on Eiemental analysrs DRIFT H NMR e _
: .'-sohd state 13C CP/MAS NMR and suspended state 1H NMR were used to charactenze : g B
: '_'.'f'_._the new - orgamc phase Aspects of shape select1v1ty Was evaluated w1th Standard_';-'_'__-'._ : G
g i 3:":':Reference Materlal (SRM 869b) Coiurnn Selectzvzty Test erture fOT qumd-:f-
o ._-Chromatography Enhanced moleeular shape select1v1ty Was observed that lead o thef-_ S
3_'::3;':';_'_-;separat10n of SRM 1647e (16 PAHs) in an 1socratic eiutton The effectlveness of thls_ f_ L
. -':_:"_'iphase was also demonstrated bY the: separatlon of several [3 earotene and tocopherol e
'-::_%1somers To the best of our knowiedge the complete baselme separatlon of the'_:_:':'_'_:_-i_-_":'ﬁ
pHESL -'-"'."tocopherol 1somers was achieved for the ﬁrst ‘ame usmg the S}l poly(ODA-ah‘-OMI) _. IRES
g phase Chromatographlc study revealed that Srlnpoly(ODA-alt—OMI) has extremely hlgh: o e -

e 8 i_.ﬁ'{columns ngher shape select1v1ty of the new RP materral can be explamed by a 71,'-71.' and..f:

o dipole- drpole mteractlon meehamsrn wh1ch brought from the precrse arrangement of o

= :'_"_.?.:W“»ak mteractlon s1tes on sﬂrea Appllcatlon of alternatmg 00p01Ymers in the science of
S '.'._separatron will open the Way 10 the soiutlon of many of 1ts challenges m envrronmental L - :

; _ecelerated by researeh mto the": : o Sl




