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NGHIEN CUU CHE TAO MANG CHUYEN HOA ANH SANG
POLYETYLEN CO CHUA PHUC CHAT NHI NHAN
Eu, Y: (phen),Eu, x\Yx(NO;);
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'Vién Cong nghé Xa hiém, Vién Ndng luong Nguyén tir Quéc gia

Truong Cao ddng Su 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(Ill) nitrate complex
is selected as a light converter for preparation of Eu doped PE plastic film. Bis(1,10-
phenanthroline)Eu(lll) 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.

- MO PAU

Hién nay, mang PE c6 tinh chat chuyén héa
anh sang dugc dung nhiéu 1am mai che nha kinh
[1]. Cac thlr nghiém nong nghiép cho thady mang
chuyén héa 4nh sédng ndy da kich thich tang
trudng va tang nang sudt cay trong tir 10 -
90%,... Mat khac n6 dam bao san xuét sach vi
khong dua tic nhan héa hoc hay sinh hoc vao
qua trinh san xuét [2].

Ngoai ra, loai mang nay da duoc dua vao
ung dung trong nong nghiép tai Viét Nam va
cho thdy kha nang tng dung t6t. Vi vay, mang
chuyén héa anh sang polyetylen c6 chita phiic
chat (phen),Eu(NO;); da dugc nghién ctiu ché
tao [3]. Dé tang kha nang ting dung clia mang
ching t6i nghién cttu ché€ tao mang chuyén héa
anh siang c6 chita phiic chit nhi nhan Eu, Y
trong cong trinh nay.

II - THUC NGHIEM

1. Ho6a chat

Eu,0; dugc diéu ché tir quang dat hiém Yén
Phd béing phuong phép khir cot kém c6 do tinh
khiét 99,9% [3]. Dung dich Eu™* 0,2 M duogc
diéu ch€ bing céach hoa tan 8,8 g Eu,0; trong
150 ml axit HNO; IN. 1,10-phenanthrolin
(Phen), con tuyét doi, axeton la héa chat PA,
nhya PE (nhap tir Thai Lan).

2. Phuong phap nghién citu

Thanh phan va cau tric cua phic duoc xac
dinh bang cdc phuong phap vat Iy nhu: ghi phd
hong ngoai do trén mdy FTIR Impact 410
Nicolet My; ghi phé 'H-NMR va "“C-NMR
bing miay AVANCE 500 hing BRUKER Diic.
Mang PE va phiic chit dugc do phé huynh
quang bing mdy: hé quang hoc FL3-22 My.
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Phan tich thanh phan: C, H, N bang mdy
Finnigan (M§y) va phan tich nhiét bing may
Shimadzu (Nhat Ban).

11 - KET QUA VA THAO LUAN
1. Tong hop va xac dinh thanh phan cia
phic

Viéc tong hop phic véi nhitng ty 1& mol
khac nhau gitta phoi t&r va Eu(Ill), két qua
nghién ciiu dugc trinh bay & bang 1.

Bang 1 cho thdy, véi ty 1&¢ Phen/Eu = 2:1 thi
hiéu sudt téng hop phic dat gi tri cao nhat, két
qua phu hop v6i s6 liu cong bo [1]. Nhu vay
phan tng tao phiic theo ding ty 1& mol cua phoi
tir va Bu(Ill) c6 thé hinh thanh phic bis(1,10-
phen)Eu(NO;),.

Dé gép phin khéng dinh cong thitc clia phitc
chat tong hop duoc chiing to6i phan tich thanh
phan khoéi luogng ion trung tdm va thanh phan
mot vai nguyén t6 cua phoi tir. Két qua duogc
trinh bay & bang 2.

Bdng 1: Hiéu suat téng hgp phic Eu(I1l), Y(III) vé6i phoi tir 1,10-phenanthrolin
& cdc ty 1é mol gitta phoi tir va Eu(IIT) khac nhau

phen _ ;
No 1,10-phen., mM Eu(III), mM Eu(II) Hiéu suat, %
1 2 2 (10 ml) 1 47
2 4 2 (10 ml) 2 79
3 6 2 (10 ml) 3 36

Bdng 2: Thanh phan va tinh chat cia phic Eu(IIT) vé6i 1,10-phenanthroline (phen)

- T°ph, ME,003 % H % N
Hop chat °C TT PT TT PT TT PT
bis(phen)Eu(NO,), 5300 0611 0651 23 2.3 143 15.1

HS: Hiéu suat tdng hop phitc; T°ph: Nhiét do phan huy phitc; TT: Ham luong nguyén t6 dugc tinh todn;

PT: Ham luong nguyén t6 dugc phan tich.

Béng 2 dua ra két qua phan tich ham luong
nguyén t6 cuia cac chét cho thay phu hop gitta ly
thuyét va thuc nghiém. Diéu dé c6é thé khing
dinh thém phdc hinh thanh la phic
bis(phen)Eu(NO,),.

2. Cac phuong phap vat ly xac dinh cau tric
cua phiic

a) Pho hong ngoai cua bis(1,10-phen)Eu(NO;);

Tux hinh 1, pho héng ngoai cla phic
bis(1,10-phen)Eu(NO;); & tan s6 dao dong 1480
cm™ va 1537 cm™ 1a dao dong cta nhém NO,
khong doi xing. Ngoai ra trén phé hong ngoai
c6 tan s6 dao dong & 1424 cm™ day 1a dao dong
C=N, con trén phd phoi tir (phen) dao dong nay
6 tan s61419 cm™. Tan s6 dao dong C-H thom
phé phai tir 3391 cm™ con & phé phic 3427
cm’. Nhu vay trén phé hong ngoai cta phic
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bis(1,10-phen)Eu(NO;); ¢6 su dich chuyén cic
tan s6 dao dong so vdi phé phéi tir, diéu d6 chi
ra su ¢ mat ciia cdc nhém dao dong dac trung
cta phenanthroline va NO;.

b) Phé 'H-NMR cuia phiic
bis(1,10-phen)Eu(NO;);

Tréen phd 'H-NMR cha phic bis(1,10-
phen)Eu(NO;); c6 tinh hiéu cong hudng cta tat
ca cac nguyén tir hidro. Tinh hiéu cua cac
proton dugc chi ra & bang 3.

- Phé 'H-NMR & vi tri 5, 6 chi c6 mot pic
thudn véi cudong do manh (7,73) 1a vi H’ va H® &
vi tri nay khong bi anh hudng bdi su tuong tic
cua cac proton khéc.

- Ph6 "H-NMR & vi tri 3 va 8 c6 bon pic tich
biét nhau rd rét, cuong do ctia bon pic nay la
nhu nhau. Proton H’ vd H® duoc bao quanh boi



H?, H’ va H*, H'. Dau tién, H va H® s& chiu su
tuong tdc cuia proton H*va H’, két qua tuong tac
nay cho hai pic.

Két qua giai phdé cho thdy ring do dich
chuyén héa hoc o ctia 1,10-phenanthrolin trong
phtic hoan toan khdc v6i ¢ chuén cla né. Su
dich chuyén electron tir cdc vi tri (2—>1) va
(9—10) dan dén su giam manh ¢ & cdc vi tri
ndy, diéu d6 ching t6 ion trung tam Eu’* di tao
lién két phdéi tri v6i nguyén ti N trong phdi ti.
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Két qua phan tich phé "C-NMR cta phic
bis(1,10-phen)Eu(NO;); (hinh 2) cho thdy cé
tinh hiéu cong hudng tlr clia tat ca cac nguyén tir
cac bon trong phan tu. Tinh hiéu cong hudng tir
duoc thé hién & do dich chuyén héa hoc clia
phtic chat so vdi phenathrolin chudn c6 su dich
chuyén déng ké. Su dich chuyén duoc lét ke &
bang 4.
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Hinh I: Ph6 héng ngoai ctia bis(1,10-phen)Eu(NO,),

Bdng 3: Do dich chuyén héa hoc (5, ppm) phé 'H - NMR cua phic bis(1,10-phen)Eu(NO;),

Hop chat H, 1 H, H* H', H’ W, H°
C,HN,(1,10-phen) 9,18 7,61 8,24 7,76
bis(1,10-phen)Eu(NO,), 8,83-8.84 | 7,81-7.83 8,5 - 8,52 7,73

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

Hop chat e | ¢ | c.d | o | cer | el e
C,HN,(1,10-phen) 150,17 | 122,98 | 1359 | 1264 | 146,05 129
bis(1,10-phen)Eu(NO,); | 14836 | 130,84 | 137,89 | 127,00 | 143,39 128,74

Qua viéc phan tich phé "C-NMR cho thdy,
pic thudc nguyén tir cacbon & cac vi tri 2 va 9;
11 va 12 xung quanh nguyén ta N cua phoi ti
1,10-phenanthrolin trong phic cé do dich
chuyén héa hoc so v6i 6 chuén cta phen, tic 1a
mat do electron & cdc vi tri trén giam. Diéu nay
chiing t6 ion trung tam Eu™ tao lién két phoi tri
vGi nguyén tix N trong phdi tur.

3. Tinh chat quang hoc cua phirc chat
bis(1,10-phen) Eu(NO;);

Pé x4c dinh do phat quang cua phic chat,
ching t6i dung phuong phap phé huynh quang
dé do cudng do phat quang cua phic. Két qua
chi ra & hinh 3 phic chat hap thu hoan toan dnh
sang c6 budc song tr 200 nm trd 1én va phat
quang & budc séng 590 - 630 nm véi cuong do
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tuong d6i 16n gan bang 1,85.107 (gi4 tri tuong mang vé6i hai trudng hop thir nghiém sau (ding

doi). phuong phap théi):
4. Ché tao mang PE c6 chét phu gia chuyén =~ - Cin mang PE chta 0,1% phic
ho6a anh sang (Phen),Eu(NO;); bis(1,10phen)-Eu(NO;);

Cong nghé don gian nhat dé san xuat mang bi i 1 é: E;IH fréangNOPE chia 0,05% phic
PE chuyén héa 4nh séng nay Ia tron kho phiic is(1.10phen)-Eu(NO,);
chat chuyén héa dnh sing véi PE, sau dé kéo San phin thu duoc 1a mang cé do day la
mang bing phuong phap théi. Chiing t6i ché tao  0,1mm, khoi lugng ctia mang moi loai la 2 kg.
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Hinh 2: Phé "C-NMR ciia phiic bis(1,10-phen)Eu(NO;),
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Hinh 3: Ph6 huynh quang clia phiic chét bis(1,10-phen)Eu(NO;),

a) Tinh chdt quang hoc ciia mang chuyén héa T hinh 4 phé hdp thu cua cdc mang PE
chita va khong chtta phitc chat bis(1,10-
phen)Eu(NO;); cho thay tir 300 nm trd di thi cic
mang hép thu hoan toan, diéu do6 cho thiy budc
séng kich hoat doi vé6i ion Eu®* 1a 360 nm. Tai
budc séng nay, mang phat quang véi cuong do
16n. Hinh 5 phé phét huynh quang ctia mang PE
chita phic chat bis(1,10-phen)Eu(NO;); cho
thay khi chim 4nh sang c6 budc séng 360nm di
qua cac mang sau dé ghi su phat huynh quang
va két qua thu dugc cuc dai phat quang tai budc
séng 620 nm cta mang M22, M21 va cuc dai

Dé xdc dinh do chuyén héa 4nh sing cla
mang ching t6i dung phuong phdp phd hap thu
va huynh quang cia mang, nguyén tic do nhu
sau: mang PE c6 chat chuyén héa dnh séng dugc
gia cong c6 duong kinh 22 mm, d6 day cha
mang 1a 0,1 mm. Cudng do phat quang ctia mau
duoc ghi 1a I. Khi d6 cudong do phat quang chinh
xac cua mang (I) duoc tinh 1a T, = I - I (trong
dé6 Iy 1a cuong do phat quang clia phong nén).
Thoi gian do cudng do phat quang khong qué 30
giay.
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phit quang nhd clia mang M4 mang chuén,
mang trang Mo thi khong thay xuat hién pic.
Nhu vay khi ¢c6 mot chim sang c6 budc séng &
viing tir ngoai di qua mang chuyén héa dnh sang
thi 4nh siang ndy dugc chuyén héa thanh 4nh
sang c6 budc séng 620 nm.

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

Dua trén Phé phat huynh quang clia mang
PE chia phic chat bis(1,10-phen)Eu(NO;),.
Ching t6i xdc dinh cudong do phat quang cuta
mang tai budc séng 620 nm cua cic mau M4,
M21 va M22 la 15, 153 va 325 t.d (t.d: tuong
de6i), tuong tng. Cudong do phat quang trong
mang ty 1& v6i ham luong phitc Phen-Eu c6 &
trong mang (hinh 5).
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Hinh 4: Ph6 hap thu ctia cdc mang PE ¢6 va khong c6 phic chat bis(1,10-phen)Eu(NO;);
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Mo méu tring khong chia phitc Phen-Eu
M21 mang chita phitc Phen-Eu 0,05%

M?22 mang chita phitc Phen-Eu 0,1%
M4 mang chuén do Nga ché tao

Hinh 5: Ph6 huynh quang clia cdc mang PE cé va khong cé phiic chat bis(1,10-phen)Eu(NO;),

Qua viéc phan tich hai phd phdt huynh
quang va phé hdp thu cho thdy mang PE chita
chat chuyén héa anh sédng hip thu gdn nhu hoan
toan anh sang tir budc séng 200 nm trd 1én va
phat xa ra vung budc séng 600 - 630 nm. Nhu
vay, mang chuyén héa 4nh sdng ndy c6 thé duoc
coi nhu mot kinh loc chuyén héa biic xa tir
ngoai thanh bic xa do ¢6 ich cho cay trong.

IV - KET LUAN

Qua viéc nghién ctru phic bis(1,10-
phen)Eu(NO;), va dénh gid vé mang chuyén héa
anh sang ching toi c6 mot so két luan sau.

1. Ching to6i da nghién ctu cdc diéu kién
tong hop phic chat bis(1,10-phen)Eu(NO;); nhu
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vé ty 1é mol tao phiic cua cdc phoi tir va thdy tai
ty 1& mol 1a phen/Eu = 2/1 cho két qua t6t nhat.

2. ba xac dinh cau tric cua phic
bis(1,10-phen)Eu(NO,); bang cdc phuong phép
vat 1y hién dai nhu pho cong hudng tir hat nhan
'H-NMR, “C-NMR, phé hong ngoai. Tur céc
phé nay cho thay phiic bis(1,10-phen)Eu(NO,);
c6 thé 1a phic bat dién cong thic phan tir 1a
(1,10-phen),Eu(NO;);.

3. DA sdn xudt mang chuyén hoa dnh sing
chita phuc bis(1,10-phen)Eu(NO;); véi cac nong
do phuc trong mang 1a 0,05% va 0,1%, da danh
gid tinh chuyén héa 4nh sing clia mang bing
phé phat huynh quang va hdp thu. Két qua cho
thay, mang hdp thu gan nhu hoan toan ving anh
sang tir 200 nm trd 1én va phat ra bic xa & ving
600 - 630 nm.
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