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1. MO PAU

DPén nay, cao su thién nhiéang (CSTNL) cli yéu duoc didu ché bing 3 plrong phap
chinh [1]:

(a) pheong phap 6xy hod cao su thién nhién (CSENhiét do va ap xdt cao;

(b) pheong phap 6xy hoa khCSTN [2 - 4], va

(c) pheong phép phéan huquang hoa CSTN [5 - 6].

Trong cac ptong phap K trén, plrong phap sau cun@) dugc nghién ¢u, phat trén va
rng dung rong rai ntat hién nay. Pleong phap phan uquang hoa nay do T. Ravindran Vg
su phat minh [5 - 6], trong6 anh sangit ngai va hydrogen peroxit (#D,) dugc dungdée phan
huy dung dch CSTN &0 thanh céc la CSTNL c6 cac nhom dic hydroxyl céi mach
(CSTNL-OH).

Gan day, cac phong phap 6xy hoa tiéném (Advanced OxidationProcess-AOPsduoc
dic bit quan tam nghiénuw va phat tén, bao ¢m: OJUV; H,O,/UV; Oy/H,O,/UV;
H,O./Fe(ll); TiO,/UV; and TiG/H,O,/UV. Qua trinh xdc tac phan fitH,O, tao thanh céc@p
tu do hydroxyl Bng FeSQ goi la phan ang Fenton. Khi &t hop H,0, / Fe(ll) va anh sang (UV)
thi day la phrong phap Fenton quang hoa (Photo Fenton Process). iy, plrong phap nay
dugc dic biét quan tdm nghiénte phat trén vaduoc coi la ndt trong cac phong phap
AOPs c6 htu qua nhit trong viéc phan hgi cac lai chit doc hai khé b phan hst [7 - 9]. Bac
diém quan tong nkit cia phrong phap nay la @im ang xay ra nhanhy ngay nhét do va ap Skt
thuong, it @n phim phy, quy trinh trong déi don gian, khong & dung cac hoa c¢h doc hai, dic
biét 1a sr dung &nh sang #t troi 1a ngwbn ning hrong ® tién nén co th giam gia thanh an
pham.

Mot sb tAc gi da ung dung phrong phap Fenton quang hdd phan hg mot s5 loai
polyme nhr cac lai copolyme kidi giita acrylamit va a-xit acrylic [10], polychloroprefiel],
aminosilicone [12], CSTN va polychloroprening nhr céc lai vat li¢u blend trén ¢ ss CSTN
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[13], polyvinylalcohol (PVA) [14], polyethyleneglet (PEG), polyacrylamit (PAM), and
polyvinylpyrrolidon (PVP) [15], polyacrylamit [16]..Tuy nhién, dén nay chra c6 codng trinh
nao s dung phrong phap Fenton quang hé&téng hop CSTNL.

~ Cong trinh nay trinh bay #hsH két qua nghién &u & cau tric dia CSTNL-OHdA dugc
tong hyp bang phrong phap Fenton quang hoa trong cac céng trintcir

2. PHAN THUC NGHIEM
2.1. Nguyén [gu, hoa chit

CSTN-OH (Mn~4000)ugc tong hyp bing phrong phap Fenton quang hod dioc lam
sach theo quy trinkid dugc mo #& trong cong trinkita céng b trudc.

2.2. Thiét bi phan tich

Phae 'H-NMR,”C-NMR vp DEPT ®-ic chdp tr2n m,y Brucker 300MHz
NMR Spectrometer trong CDCI

31

Phae hang ngoli ®-ic chdp trin my Nexus 670- FTIR-N icolet
b»ng ph--ng ph,p t'o mung;

Phae UV-vis ®-ic chdp trdn m,y Uv-vis-Cintra-40 tron g dung
dbch CDCI ;

Phae 'H-NMR,”C-NMR vy DEPT ®-ic chop tran m,y Brucker 500MHz
NMR Spectrometer trong CDCI 2

Ch@ sé& OH ®-ic x,c ®bnh theo ph--ng ph,p ti®u chuEn [17].

3. KET QUA VA THAO LUAN
3.1. Nghién @u céu tric cia CSTNL-OH
Ph 'H-NMR cia CSTNL-OH (hinh 1) cho cadinh dic trung cho @u trac cis-1,4-

poliisopren da CSTN: 6= 1,67 ppm (ChH), 6 = 2,04 ppm (ChH), = 5,12 ppm (CH) (cdng tit
1)

Trong phae 'H-NMR cfia CSTNL-OH cBn xuEt hiOn them pic 0=27
ppm cfia proton thuéc nham epoxy. §iOu ®a cho thEy c a mét phCn
nha CSTNL-OH ®- bb epoxy ho,.

Ngoui ra, st xukt hiOn pic _ 0=1,59 ppm € CSTNL-OH thuéc nham
trans — CH .. 8iOu ®& cho thEy ®- xfy ra hiOn t- ing ®ang ph©n h 0,
cis—14 |sopren thunh trans-1,4 isopren & mgc ®¢é thEp.

Ph *C-NMR cia CSTNL-OH (hinh 2) cho Binh ptb véi d6 chuyén dich hod bc tng
v6i 5 nguyén i cacbon trong au trac cis-1,4-poliisopreni@ CSTN ¢6ng thic 1) : & = 32,13
ppm (G), d = 135,11 ppm (&, d = 124,96 ppm (¢}, 0 = 26,32 ppm (), d = 23,34 ppm(E).
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Nghién ciru cdu tric cda cao su thién nhién I6ng
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Ph5 DEPT ¢ia CSTNL-OH (hinh 3) cho tadi mot cach ét rd rang &ing CSTN ch@ bp
c¥%t ng¥an mich vy VEN gi+ nguy®n cEu troc cis-1,4-is opren ban ®Cu
trong CSTNL-OH.

Trong ptd hdng ngai cia CSTNL-OH (hinh 4) ta fly c6 caadinh ptd saudic trung cho
ciu trac cis-1,4-isoprenia CSTN: 3040, 2980, 2920 &nfdaodong hoa tr cia cac lién kt
C-H), 1450 va 1375 cih(daoddong bén dang aia lién Kt C-H), 1659 crt (dic treng cho lién
két C = C, cis-vinylen)bic biét, ta con quan satih mot dai rong ¢ viing 3400-3600 crh(dao
dong hod tr cia nhom OHiugc tao thanh trong phanrtCSTNL-OH).
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Hinh 4.Ph hong ngai cuia CSTNL-OH

Trong phee t6 ngoti ciia CSTNL-OH (hinh 5)c& mét dfi hEp thé & A=
255,9 nm ®/c tr-ng cho b-ic chuyOn electron n - T tlo thunh do
hiOu gng situ lign hip (n —>0) trong ®& c,c electron o cfAa 3 nham
ankyl t--ng t,c vii nhdm etylenic ri®ng rl trong cE u tréc cis-
1,4-polyisobutylen.
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Hinh 5 P UV-vis ciaa CSTNL-OH
3.2. Go ché phan &ng phan huy CSTN wi tac nhan Fenton

Trén @ s5 phan ung Fenton [18, 19] vaocché phan hg CSTN king HO,/UV cua cac tac
gia [20] va cac Kt qua nghién &u ciu tric @ia CSTNL-OH ing cac phong phap pb cong
huéng tir hat nhanC-, 'H-NMR, *°C- DEPT, plé hdng ngai nhu da trinh bays phan trén, c6
the gia thiét qua trinh phan hHuCSTN king tac nhan Fenton (FéH,0,) co tré xay ra theo o
che sau:

FE'" +H0, -~ F€' + OH + OH 2)
FE' +H0, -~ Fé" +H +HO (3)

Su oxy hoa F& thanh F& va d¢oc tr do HO theo plwong trinh (2) xy ra #t nhanhduoc
xem nhr khéi ddu caa phin tng Fenton, trong khié phin tng (3)duoc xem nhr khoi ddu caa
phan tng Fenton Kin thé tao ra F&" dé tiép tuc xay ra phin tng (1) ko ra dc tr do HO. Gdc
nay € tham gia vao qué trinh phanyh@STN to thanh CSTNL-OH.

Trong phanit CSTN, lién Kt o gira cAc nhému-metylen lién Kt cac nit xich isopren
khéng rim trong cung rt mit phing wi cac lién Kt d6i. Nguy&n nhan 1a doaa hinh cis éa
cac mit xich isopren &h dén khuynh lrong goi cwn aia cacdai phan &t CSTN. Sr can tro
khéng gian gay ra dadia trac khéng canamg wi cac nhom metylenusin da lam yu lién Kt
CH,—CH, dan dén ar gay mach réu c6 s tacdong aia mbt sb didu kién thuan loi ndoday nhu
nhiét nang, cac §c tr do hdic cac tia ic xa. Vi vy, khi c6 mit cac gc tr do hydroxyl 4o
thanh & tac nhan Fenton, ph g cit mach CSTN c6 th xay ra, din dén sy tao thanh CSTNL-
OH:

VAR =<
---- HC CH,—— CH, CHy----
+OH
H,C _H HsC s H
Ne=¢ + L=Q
---- H,C CH,OH CH, CHy----
HiC | H H3C\C_C/H
HO + L& - /7N
CH, CHy---- HOCH, CHy ---
4. KET LUAN

111



Pham Hdu Ly va NNK

D3 nghién @u ciu tric eia CSTNL-OH (6ng hyp king phrong phap Fenton quang hoa)
bang ptd cong hrong tr hat nhan, ph hong ngai, tr ngaai. Cac Kt qua nghién &u cho trﬁy
CSTNL-OH c6 cac nhédm hydroxyl cudi mach vadai phan tt CSTNL-OH \an giir nguyén éu
hinh cis-1-4-polyisopreni@ CSTN banfau. Trén o so cia cac Kt qua nghién ¢u, da dua ra
gia thiét vé co ché phan hy CSTN to thanh CSTNL-OH ing cac tac nhan Fenton quang héa
(FE"'/H,0,).

Loi cdm on. CAc tAc gi cia dé tai nghién ¢u co ban ma $ 104.04.70.09 xin chan thanhne on Quy
Nafosted ( B Khoa hyc va Cong ng) da tai tiy kinh phi giaidoan 2010-2011 cho cdng trinh nay.
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SUMMARY

Hydroxyl-terminated liquid natural rubbers (HTLNRpyepared by the photo Fenton

reaction have been characterisedyNMR, *C-NMR, DEPT, FTIR and UV-Vis. The results
showed that HTLNRs had hydroxyl end groups at hdthin ends and the configuration of
HTLNRs macromolecules had been maintained as thiiteovirgin natural rubber (NR) ones.
The photo degradation reaction mechanism of thewitR photo Fention reagents to form
HTLNR was also proposed and discussed

Keywordsliquid natural rubbers, Fenton reaction, hydroxriatinated liquid natural rubbers
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