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NGHIEN cUU CHE TAO MANG CHUYEN HOA ANH SANG
POLYETYLEN CO CHUA PHUC CHAT NHI NHAN
Eu, Y: (phen),Eu, ,Y,(NO,),
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LE BA THUAN', DO NGOC LIEN', NGUYEN PUC VUONG, NGUYEN TRONG HUNG',
LUU XUAN PINH!

'Vign Cong nghé Xa hiém, Vién Nang luong Neuyén nir Quoc gia

Tricong Cao ddng Si pham Qudng Binh

SUMMARY

Eu-coordination compounds doped PE plastic has ability to convert light from violet into red
increasing photosynthesis of plants. In this work, bis(1,10-phenanthroline)Eu{lII) nitrate complex
is selected as a light converter for preparation of Eu doped PE plastic film. Bis(1,10-
phenanthroline)En(Ill) nitrate complex was synthesized and characterized by various physical
methods such as thermal analysis, IR spectroscopy, 'H-NMR and “C -MNR and mass spectrum.
The Eu doped PE plastic film was prepared by dry mixing PE grains and powder of the complex.
The optical properties of the film were characterized by absorption and emission spectra showed
that the film converts light from violet into red range.

1-MGODAU

Hién nay, mang PE c6 tinh chét chuyén héa
dnh sdng duge diang nhiéu [Am mdi che nha kinh
[1]. Céc thir nghiém noéng nghiép cho thdy mang
chuyén hda 4nh sdng ndy da kich thich tang
trudng va tang nang sudt cay téng wr 10 -
90%,... Mit khdc né dam bdo san xudt sach vi
khong dua tic nhan héa hoc hay sinh hoc vao
qud trinh san xuat [2].

Ngoai ra, loai ming nay di duge dua vio
Ung dung trong nong nghiép tai Viét Nam va
cho thiy kha nang (ng dung tét. Vi vay, mang
chuyén héa dnh sing polyetylen cé chita phiic
chét (phen),Eu(NO;), da dugc nghién citu ché
tao [3). D€ tang khi ning ung dung cla ming
ching t6i nghién ctu ché taoc mang chuyén héa
dnh sdng c6 chira phic chat nhi nhan Eu, Y
trong cong trinh nay. ‘

IT - THUC NGHIEM

1. Héa chat

Eu,0, duge diéu ché tir quing dat hiém Yén
Phii bang phuong phip khir cot kém cé do tinh
khi€t 99,9% [3]. Dung dich Eu™ 0,2 M duge
diéu ché€ bang cdch hoa tan 88 g Eu,0, trong
150 ml axit HNO, IN. 1,10-phenanthrolin
(Phen), con tuyét ddi, axeton 13 hda chét PA,
nhwa PE (nhap tir Thét Lan),

2. Phuong phap nghién citu

Thanh phin va cau triic cua phic duge xic
dinh bang cdc phuong phdp vat Iy nhu: ghi phd
hong ngoai do mwén mdy FTIR Impact 410
Nicolet M¥; ghi phé 'H-NMR va “C-NMR
bing mdy AVANCE 500 hing BRUKER Dic.
Mang PE va phiic chdt duge do phé huynh
quang bang mdy: hé quang hoc FL3-22 My.
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Phan tich thanh phdn: C, H, N bing mdy
Finnigan (My) va phéan tich nhiét bang mdy
Shimadzu (Nhat Ban).

111 - KET QUA VA THAO LUAN
1. Téng hop va xac dinh thanh phan cla
phirc

Viéc t6ng hop phic voi nhimg ty 1& mol
khdc nhau gitta phai tir va Eu(IID), két qua
nghién citu dugce trinh bay & bang 1.

Bang 1 cho thdy, véi ty 1é Phen/Eu = 2:1 thi
hiéu sudt tdng hop phic dat gid tri cao nhit, két
qua phd hgp véi s6 liéu cong bd [1]. Nhu vay
phan ung tao phue theo diing ty 1& mol ciia phéi
tir vd Eu(lID) ¢6 thé hinh thanh phic bis(1,10-
phen)Eu(NO;);.

Dé g6p phan khang dinh cong thic cha phikc
chit t8ng hop dugc ching toi phan tich thanh
phdn khéi lugng ion trung tam va thanh phin
mot vihi nguyén 16 cua phéi tir. Két qua duge
trinh bay & bang 2.

Bdng 1: Hiéu sust t8ng hop phic Eu(IID), Y(III) véi phdi tir 1,10-phenanthrolin
& cde ty 1é mol giita phdi tir va Eu(IlI) khéc nhau

phen ) ;
No 1,10-phen., mM Eu(II), mM Eu(lll) Hiéu sudt, %
1 2 2(10m!) 1 47
2 4 2 (10 ml) 2 79
3 6 2 (10 ml) 3 36

Bdng 2: Thanh phdn va tinh chat chia phic Eu(III) véi 1,10-phenanthroline (phen)

- T°ph, Mg003 % H % N
Hop chat °C TT PT T PT_ TT PT
bisphemEu(NOy,  >300 0611 0651 23 23 143 151

HS: Hiéu suat dng hop phitc; Toph: Nhi¢t d6 phan huy phitc; TT: Ham luong nguyén t6 dugc tinh todn;

PT: Ham lugng nguyén td duge phén tich.

Bang 2 dua ra két qua phan tich ham lugng
nguyén t6 cla cdc chat cho thay phu hdp giita ly
thuyét va thyc nghiém. Diéu d6 cé thé khéng
dinh thém phic hinh thanh la phic
bis(phen)Eu(NO,);.

2. Céc phuong phap vat Iy xédc dinh cdu tric
cia phirc

a) Phd hong ngoai cia bis(1,10-phen)Eu{NO;);

Tir hinh 1, phd héng ngoai clia phiic
bis(l,lO—phe,n)Eu(NO3)3 & tdn s6 dao doéng 1480
cm’ va 1537 cm’! 13 dao dong cha nhém NO2
khong doi ximg. Ng0a1 ra tren phé héng ngoai
¢6 1an s0 dao dong & 1424 cm™” day la dao déng
C=N, <on trén phO phéi tlr (phen) dao dong nay
¢d tan 561419 cm™. Tén s6 dao dong C-H thom
phé phéi tir 3391 cm™ cdn & phd phue 3427
cm’'. Nhu vay trén pho héng ngoai ciia phic
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bis(1,10- phf:rl)Eu(NO;)3 ¢6 su dich chuyén céc
tdn s6 dao dong so vai phé phai tir, diéu d6 chi
ra su c6 mit cia cdc nhom dao dong diac trung
cha phenanthroline va NOy;.

b) Phd 'H-NMR ciia phitc
bis(1,10-phen)Ew{NO;);

Tren phd 'H-NMR clOa phiic bis(1,10-
phen)Eu(NO;)1 ¢6 tinh hiéu cong huodng cia tat
cA cdc nguyén ti hidro. Tinh hi¢u cha céc
proton dugc chi ra ¢ bang 3.

- Phd '"H-NMR & vi trf 5, 6 chi ¢é mét pic
thusn vdi cudng 4o manh (7,73) laviH' va H* &
vi tri nay khong bi anh hudng boi sy tuong tic
cua céc proton khic.

- Phd 'H-NMR & vi tri 3 va 8 ¢6 bon pic tich
biet nhau 1o 1ét, cudng do cha bon pic nay la
nhu nhau. Proton H* vi H® duge bao quanh bdi



H?, H’ va HY, H’. Ddu tién, H® va H® s& chju su
twong tic cla proton Hva H®, két qua tuong tic
nay cho hat pic.

Két qua giai phd cho thdy ring do dich
chuyén héa hoc o cia 1,10-phenanthrolin trong
phic hoan toan khidc véi ¢ chudn cia nd. Sy
dich chuyén electron tlr cdc vi tr{ (2-»1) va
(9—10) din dén su gidm manh o & cédc vi tri
ndy, diéu d6 chimg 1 ion trung tam Eu di tao
lien két phdi tri véi nguyén tir N trong phéi tir.
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¢) Phd “C-NMR ciia phic
bis(1,10-phen)Eu(NO;};

K&t qua phan tich phé "*C-NMR cha phitc
bis(1,10-phen)Eu(NO,); (hinh 2) cho thdy cé
tinh hiéu cong hudng tir ciia tdt ca cdc nguyén tir
cdc bon trong phan tir. Tinh hiéu cong hudng tir
dugc thé hién & do dich chuyén héa hoc cla
phiic chat so v6i phenathrolin chudn ¢6 su dich
chuyén ding k€. Su dich chuyén duogc let ké &
bang 4.
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Hinh I: Phé héng ngoai cla bis(1,10-phen)Eu(NO,);

Bdng 3: D6 dich chuyén héa hoc (8, ppm) phd 'H - NMR clia phifc bis(1,10-phen)Eu(NO,);

Hop chat H*, H’ H, H° H*, H’ H, H®
C,;HgN,(1,10-phen) 9,18 7,61 8,24 7,76
bis(1,10-phen)Eu(NO,), 8,83-884 | 781-783 8,5 - 8,52 7,73

Bdng 4: P6 dich chuyén héa hoc cla cacbon (8, ppm) phé "C-NMR ctia bis(1,10-phen)Eu(NO;),

cLc

Hop chat ¢ | o c,ce | CLe? | ot et
C,,HgN(1,10-phen) 150,17 | 122,98 | 1359 | 1264 | 146,05 129
bis(1,10-phen)Eu(NO;), | 148,36 | 130,84 | 137,89 | 127.00 | 14339 | 12874

Qua viéc phén tich phd “C-NMR cho thdy,
pic thudc nguyén tir cacbon & cac vi tri 2 va 9;
11 va 12 xung quanh nguyén t N ctia phoi ti
1,10-phenanthrolin  trong phitc ©¢6 do dich
chuyén héa hoc so vdi o chudn cha phen, tic 12
mat do electron & cic vi tri trén giam, Diéu nay
chimg t6 ion trung tam Eu® tao lién két phéi tri
v6i nguyeén 1 N trong phoi ti.

3. Tinh chit quang hoc cha phirc chit
bis(1,10-phen) Eu(NO;},

bé xdc dinh do phit quang cta phirc chit,
chiing 16i diing phuong phdp phé huynh quang
dé do cuding do phdt quang cha phitc. K&t qua
chi ra & hinh 3 phitc chat hip thu hoan toan dnh
sdng ¢é budc séng tir 200 nm trd l1én va phat
quang & budce séng 590 - 630 nm véi cudng do
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trong d6i lén gan bang 1,85.107 (gid tri trong
dei).

4, Ché tao mang PE c6 chit phu gia chuyén
héa anh sang (Phen),Eu{NO;),

Cong nghé don gian nhat dé san xudt mang
PE chuyén héa 4nh sdng ndy 1A tron kho phic
chét chuyén héa dnh sdng véi PE, san d6 kéo
mang bing phuong phap théi. Ching t6i ché tao

mang véi hai truong hop thir nghiém sau (ding
phuong phap théi):

- Cén mang PE chita 0,1% phic
bis(1,10phen)-Eu(NO,),
- Cin mang PE chia 0,05% phic

bis(1,10phen)-Eu(NO,);

Sén phin thu dugc 1a mang c6 do day la
0,1mm, khdi lugng cha mang méi loai 1 2 kg.

Hinh 2: Phé "C-NMR cta phiic bis(1,10-phen)Eu(NO;),
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Hinh 3: Phé huynh quang cla phitc chat bis(1,10-phen)Eu(NO;),

a) Tinh chdt quang hoc ciia mang chuyén héa

Dé xdc dinh d6 chuyén héa 4nh sdng cha
mang chiing 16i diing phuong phap phd hap thu
va huynh quang cla mang, nguyén tic do nhu
sau: mang PE c6 chat chuyén héa dnh sdng dugc
gia cong ¢6 dudng kinh 22 mm, d¢ diy cha
mang 1a 0,1 mm. Cudng do phdt quang clia mau
duge ghi la 1. Khi dé cuomg d6 phat quang chinh
xac cia mang (Iy) duoce tinh 1a Iy =1 - I (trong
do Iy 1a cudng do phdt quang cta phéng nén).
Thoi gian do cudng do phit quang khong qua 30
gidy.
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Tir hinh 4 phé hdp thu cla cdc mang PE
chira va khong chita phac chét bis(1,10-
phen)Eu(NO;); cho thay tir 300 nm tr¢ di thi cic
mang hdp thu hoan toan, diéu dé cho thdy budc
séng kich hoat déi véi ion Eu™ 1a 360 nm. Tai
budc séng nay, mang phit quang vdi cudng do
16n. Hinh 5 phd phét huynh quang cia mang PE
chita phirc chédt bis(l,10-phen)Eu(NO;), cho
thay khi chiim dnh sang ¢ budc séng 360nm di
qua cidc mang sau dé ghi su phat huynh quang
va két qua thu duge cuc dai phat quang tai budc
séng 620 nm cia mang M22, M21 va cuc dai



phdt quang nho clla mang M4 mang chuén,
mang tring Mo thi khong thdy xudt hién pic.
Nhu vay khi ¢6 mot chim sang ¢ budc séng &
viing tlr ngoai di qua mang chuyén héa 4nh sing
thi dnh sdng ndy dugc chuyén héa thanh dnh
sang ¢6 bude séng 620 nm.

b) Cuong do chuyén héa dnh séng ciia mang PE
chita phitc chdt bis(1,10-phen)Eu(NO,),

Duya trén Phd phit huynh quang clia mang
PE chia phic chat bis(l,10-phen)Eu(NO,),.
Ching t6i xdc dinh cudng dé phdt quang cua
mang tai budc séng 620 nm cia cdc miu M4,
M21 va M22 1a 15, 153 va 325 td (t.d: tuong
doi), twong tng. Cudmg do phat quang trong
mang ty 1& véi ham luogng phitc Phen-Eu c6 &
trong mang (hinh 5).
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Hinh 4: Phé hdp thu clia cdc mang PE ¢6 va khong c6 phite chat bis(1,10-phen)Eu(NO;),
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Hinh 5: Ph6 huynh quang clla cdc mang PE ¢6 va khong 6 phic chal bis(1,10-phen)Eu{NQ,),

Qua viéc phan tich hai phd phat huynh
quang va phd hap thu cho thdy mang PE chita
chat chuyén héa dnh sang hép thu gin nhv hoan
toan dnh sdng tir budc séng 200 nm trd lén va
phdt xa ra viing buéc séng 600 - 630 nm. Nhu
vay, mang chuyén héa dnh sdng nay cé thé duoc
coi nhy mot kinh lpc chuyén héa birc xa tir
ngoai thanh bitc xa doé ¢6 ich cho cay tréng.

IV - KET LUAN

Qua viéc nghién cidu  phic  bis(l,10-
phen)Eu(NO,}, va dinh gid vé mang chuyén héa
dnh sdng chiing t6i c6 mot s6 két luan sau.

1. Ching t6i da nghién ciu cdc diéu kién
téng hgp phic chat bis(l,10-phen)Eu(NO,), nhu
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vé ty 1& mol tao phic cha cdc phdi tir va thdy tai
ty 1¢ mol 1a phen/Eu = 2/1 cho két qua t6t nhat.

2. Pi xdc dinh cdu wric cha phic
bis(1,10-phen)Eu(NO;); bing cdc phuong phdp
vat 1y hién dai nhu phé cong hudng tir hat nhan
'H-NMR, “C-NMR, phé héng ngoai. Tir cic
phé nay cho thay phic bis(1,10-phen)}Eu(NO;),
¢6 thé 12 phac bat dién cong thic phan tir 1a
(1,10-phen),Eu(NO,);.

3. D4 san xufit mang chuyén héa dnh sdng
chifa phitc bis(1,10-phen)Eu(NO,); v6i cdc ndng
d6 phitc trong mang l1a 0,05% va 0,1%, di danh
gia tinh chuyén héa dnh sdng cla mang bing
phd phét huynh quang va hap thu. Két qua cho
thay, mang hdp thu gin nhu hoan toan ving dnh
sang tir 200 nm tr& kén va phét ra bic xa & viing
600 - 630 nm.
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