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Abstract

The complex components of La(lll) with 1,10-phemalime and nitrate ligands has been synthesizeddedified
by using thermal analysis and elemental analysithade The structure of the complex was also corddnby the
modern analysis methods such as infrared (IR), Ram&NMR, **C-NMR spectra. The molar ratio between the
central ion and ligands has been studied and ttanaal results showed that the highest performan262.5 nm.
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1.PAT VAN BE

Phic chit cia mjt s nguyén & dat hiém voi
1,10-phenantrolin (phenja dugc cac moc trén tie
giéi nghién ¢u rong rai trong nku nam tre lai day
[8], ddc bist mot sb phrc caa Eu, Pr, Sm... & phen
c6 tinh clat phat quang néduoc wng ding trong
nhiéu linh wc nhr trong néng nglgp, khoa lc vat
liéu [1, 3, 4].0 nudc ta, vic tong hyp cac plic aia
nguyén & dat hiém voi phen va mt s5 phi tir khac
chwa duoc nghién ¢u nhidu va noi dung ki ¢ phic
cua Europi. Trong bai b4o nay, céit kua nhan duoc
trong qua trinhdng hop phic chit caa La(lll) Vi
phen va phi tur nitrat hy wng € mo ra bt husng
mai trong viéc nghién @u vaing ding cac phc chit
cia nguyénd dat hiém.

2. THUC NGHIEM
2.1. Hoa ctit va thiét bi

- Céac hoa cht s dung trong nghiénteu la cac
héa cht tinh khiét (PA): LaO; HNO; dic,
C1:HsN».H,0, axeton, én tuyét ddi.

- Ph hdng ngai (IR) cua phic chit dugc ghi
trén may IMPACT-410-NICOLET, ph Raman

3, tai TruongPai hoc KHTN-BHQG Ha Ni.

- Ham krong La0; dugc xacdinh boi gian db
phan tich ntit TGA tai Trung tdm Phan tichav
liéu, Treong Pai hoc Bach khoa Ha .

2.2. Téng hep phirc chit

- Piéu cké dung dch mubi La(NGs)s [2]: Truc
tlep tor La203 99,9 %, r@ng do caa mubi duoc kiém
tra i bang phrong ph&p chin d¢ bing DTPA 10
M véi chi thi 1a Arsenazo (Ill) trong mdi tong
dém axetat c6 pH = 5-6.

- Téng hop phirc chit [6]: LAy 4 mmol Phen hoa
tan trong 50ml én tuyét ddi, saudé cho plan tng
v6i 10ml dung dch mubi La(NOs); 0,2 M, pH = 4,5-
6. Hon hop phan rng dugc dun néngdén séi va sau
d6 duoc ché héa Wi 150 ml axeton néngdé yén
trong 2 ngay, khité cac tinh th caa phic chit La®
phen-NQ s duoc tach ra déi dang Kt tua. Céac
tinh thé phirc chit duoc loc vadugc nira bing axeton.
Sdy va hio quan tinh the phire chit & nhigt do 50-80°C
trong vai gb.

3. KET QUA VA THAO LUAN

3.1. Hiéu suit tong hep phirc chat Lantan (Il

duoc ghi trén may Micro Raman LABRAM. Ham 1,10-phenantrolin nitrat

lwong cac nguyénét C, H, N dugc phan tich trén
may phan tich nguyér tThermo Electron Eager

1112 #i Vién Han 1am Khoa ¢c va Cong ngh Viét
Nam.

Qua trinh éng hop phrc Vi nhitng ty 1€ mol
khac nhau dgia phoi ti phen va La(lll) 1a Phen:La =
1:1; 2:1;3:1; 4:1, & qua nghién ¢u duoc ch ra g

- P huynh quangtugc ghi trén may HORIBA bang 1.
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Bang 1: Hiéu st tong hyp phirc La(lll) véi phend
cac t 1¢ mol khac nhau

TN Phen/La(lll) Héu suit, %
1 1:1 49
2 211 78
3 31 46
4 4:1 39

Qua théng tiny bang 1 cho thy hiéu suit phan
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Nguyén Mdu Thanh va éng s¢

rng ng hyp phic dat gia ti cao nlat trong ang Wi
ti 16 sd mol phen:La la 2:1,ubng tr nhr phic cia
Eu [2]. Ti I& nay duoc chon dé tong hyp phrc cho
cac nghién @u tiép theo. Phc chit tong hyp dugc
c6 mau tim, dng tinh tk va & tan trong axit loang.

3.2. Xéacdinh thanh phan phirc
Thanh pln phrc duoc xacdinh king phrong

phap phan tich néi va phan tich hamubng cac
nguyén é C, H, N qua cac gn do ¢ hinh 2.

4744,

.80+

\ (b)

Hinh 2: Gian d6 phan tich nkgt va phan tich nguyé tia L&"-phen-NQ
(a) Gian do phan tich niéit va (b) Gan do phéan tich nguyérot

Tu gian dd phan tich nkit va phan tich nguyén nguyén é C, H, N trong plrc gira $ liéu tinh toan

to thu dugc cac 8 liéu so sanh hamrbng La,0; sau
khi phan iy phic, thanh phn phin tram cac

theo ly thugt (%LT) va theo Et qua phan tichiuoc
(%PT) 6 bang 2.

Bang 2: Ham krgng La0; sau khi phaniy phic va thanh pin C, H, N trong phic

, La,0s, % C, % H, % N, %
Hop cht LT | PT | LT | PT| 7 | pT | LT PT
La®- Phen-NQ [ 23,8 | 23,9 | 42,1| 41,4 23| 21| 143 139

*LT: % theo ly thuyt; PT: % theo &t qua phan tich.

Tu bang 9 liéu trén cho thy két qua gitra ly
thuyét va thrc nghém it sai khac. ¥ d6, két luan
thanh pln phrc tong hyp duoc phu lyp voi cong
thirc gia dinh theo ly thuit 1a La(phen)NO)s.

3.3. Xac dinh ciu trac phic chat bang céac
phwong phap VAt ly hién dai

3.3.1. Pld hong ngaii

P hong ngai cia phen, La(phesiNO3); va
S0 songdac treng dugc dua rag hinh 3 va bng 3.

Phan tich chi ét cac pld daodong hdng ngai
cho thiy, trén pld IR cia phrc chit khéng c6 dao
dong aia nhom —OH @a HO (vo.y = 3391 crit),
didu d6 cho thy phrc chit khéng cé HO trong
phan fr. Két qua nay phu bip v6i két qua phan tich
thanh pln nguyén &. Piéu d6 ching © phenda day
nudce ra kioi cau phbi tri khi lién két tao phrc.

Pho hip thu hdng ngai cua phi tt phen
(C1:HsN2.H,0) ¢6 nhéu van pla. Mot sb van pld
guan tong dugc nhin dang nhr sau:voy = 3391
Cm_l, Ve-H(thom) = 3062 Crﬁ, Ve=c = 1619 Crﬁ, Ve=N =
1584 cmt [7]. Khi hinh thanh phc chit, van plo

59



TCHH, T. 52(1), 2014

Ve=c Veen thay doi (bang 3). St chuyén dich xuing
tan & thip ching © phdi tir phenda lién Kt vai ion
trung tam L&', cu thé da hinh thanh liénét phdi tri
N(phen)-La. Két luan vé& sy chuyén dich tin & dao
dong hoéa tr caa lién Kt C=C, C=N trong phanit

ang hup, nghién éu ciu tric

phen xéng tn s thip a do hinh thanh liénék phoi
tri caa N Wi ion kim loai trung tam. Nhx vay, trén
phd hdng ngai da cH ra daadong aia cac nhéndic
trung co trong ptic La(phen)(NO;)s.
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~ Hinh 3 Phd hdng ngai cua phen va La(pheg(NOs)s
(a) Pl hong ngai cia phen va (b) Rhhong ngai cia La(phen)NOs);
Bang 3: SO séngdic treng prd hong ngai cia phen, La(phepNOs);
Hop chit Ve=c VeaN VC-H(thom) V-NO2(kix)
C12HgN2.H,O 1619 1584 3062 -
(phen}La(NGs); 1626,20 1581,09 3069,81 1473,93
3.3.2. Plé Raman
Ph5 Raman g¢a La(phen)XNOs)s dugc dua rad 180001 :
hinh 4. Plec chit La(phen)(NO3); xuat hién 2 van 16000 1
c6 ardng do trung binh 421,26 cihva 555,82 cmi
ung Wi dao déng,hc’)a tr cua La—[\l va La-O. Dao 3
déng aia hai lién Kt nay cao hay #p phu thuoc vé}o g o000 .
do amdién hay ph thusc yaodc} dai wa Iié’n It 5 oo g‘ 3
La-O va La-N.bg dai lién Kt nao bn thi &n & dao & == I 8 |
- b ] T
dong héa ti thap, ngroc lai do dai lién Kt ngin thi 4000 1 2 - | wf_,wf"
tin © daodong hoéa tr cao.bo dai lién Kt dLao < w0 g ';,."«»' W
dia-n, tir d6 quy Iét daodong héa tr cua lién Kt La- of T
O co &n 33 Viao = 555,8’2 Cl’ﬁ, va dacﬁéng hoéa tf 0 500 1000 1500 2000 2500 3000 3500 4000
caa lién Kt La-N c0 &n & v,y = 421,26 crit. S6sdng e’y

3.3.3. Pld tH-NMR

P 'H-NMR cia phen va La(phes(NOs);
duogc dua rad hinh 5.

Do dic diém ciu tao cia phan i phen nén ph
'H-NMR ciing nhr **C-NMR thuduoc c6 cac piay
cac \ tri sau trong duwong nhau kng doi mot: 2,9;
3,8;4,7;5,6;11,12; 13,14 [5].

Hinh 4: Ph5 Raman ¢a La(phen)NO,)s

CC

7,76

11 761\ // 7,61

9,18
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dich chugn & tuong Gng Wi cac H duoc ghi )
Bdng 4:D6 dich chuyn hoda lvc aia hidro trong phen va b (phen)La(NGs);

Hop chit H?, H° H®, H° H*, H’ H°, H°
Ci2HgN,.H,0 9,18 7,61 8,24 7,76
La(phen)(NOs)s 9,12 8,01 8,52-8,53 7,79-7,81
Phen.LaNO3-DMSO-1H

(a) phen . (b) e

\ |/ | \W

‘ ' ‘ |n| M H I!’ILL‘
. JI “k J IL J'l |'L_,J" l"L

vvvvvvvvvvvvvvvvv T T T T T T T T T T T T T T T T T
9.3 9.2 9.1 5.0 8.9 8.8 8.7 8.6 8.5 8.4 8.3 8.2 8.1 8.0 7.9 7.8 ppm
L il e !

~ Hinh 5: Ph *H-NMR cia phen va La(phes(NOs)s
(a) Pk 'H-NMR cia phen va (b) Rh*H-NMR cua La(phenyNOs);

Phan tich ph cho thiy 2 proton H va H tuong  phdi tri véi nguyén & N trong phen.
tac wi nhau va it b anh hrong trong tac proton
khac nén cho 1 tin & phd voi do dich chugn 7,76  3.3.4. Pls **C-NMR
(ppm), con proton H H® va H', H' & vi tri (0) va (p)
d6i véi nguyén & N trong phanit piridin nén cédo Ké qua phan tich pb “C-NMR aia
chuyén dich 16n hon ¢ vi tri 9,18 va 8,24 (ppm). La(phen)(NO,); cho thiy d6 dich chugn héa hc
Proton H va H bi anh hréng boi trong tac @a hai  cua phic chit so \6i phenantrolin chin cé sr dich
proton bén gnh, mit khac ¢ vi tri (m) ddi véi  chuyén dang K. Biéu naydugc lam ré qua cacds
nguyén & N trong phantt piridin nén cédo chuyén  liéu & bang 5.
dich thip hon 7,61 (ppm). Qua vic phan tich ph C-13 cho thy pic thuc
Sau khi 80 phrc v6i La®*" @6 chuyén dich cac cac nguyénit cachony vitri 2va 9, 3va 8, 11 va 12
hidro aia phi tir phen trong phic thayddi so Wi xung quanh nguyénitN caa phdi tr phen trong
phen tr do. Sr dich chugn electron cac i tri 2 —  phirc c6dd dich chugn héa lc ting dang K so i
1,9 — 10 lam gim manh & & cac \ tri nay. Tr sy phen chén do nit do electron trén cac nguyér t
khac nhautd, cho thy co sr tao thanh lién Et gita cacbondd giam. DPiéu nay cling © ion trung tam
phdi tr phen wi La** trong qua trinh hinh thanh La®" da o lién Kt phdi tri véi cac nguyéntt N cia
phac. Gy thé 1a ion trung tdm L¥ tao lién kKt phen.

Bang 5:D6 dich chugn cia cacbon trong gh°C-NMR cia phic chit va phen
Hop chit c,C cc c,c c,C ct,c® | c¥c”
phen 148,4 123,4 143,4 126,8 137,9 1290

(phen)La(NOy); | 150,01 | 12851| 136,50 123,41 14533 126,71
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Trén @ s5 d6, cong thirc ciu tao aia phirc chit
c6 tke duoc dé ngh nhu sau:

e
~ N//

E/J O == N-0
//—Ol\La/ O/

o
ON =TI,

(phenjLa(NG;)s

dng tvp, nghién éu ciu tric

3.4. Nghién @u tinh chat phat huynh quang aia
phic chat

P  hunh quang @a phic chit
La(phen}(NO,); duoc trinh bayé cac hinh 6Dé
xac dinh do phat quang i@ phrc chit, chang toi
dung phrong phéap ph huynh quangié do arong do
phat quang i@ phic. Két qua chi ra ¢ hinh 6, plic
chit hap thy hoan toan anh sang cade séng ir 200
nm try 1én va phat quang budc song 345-460 nm
va ¢ bugc song 392,5 nm ldiém dinh phat x manh
nhat.

(phen),La(NO,),

3.5x10° —
3.0x10"
= 2.5%x10° o
gi 2.0x10" -
§D 1.5x10° —
1.0x10" o

5.0x10ﬁ; ‘/\

S m B S o e w5 am . ma
Budc séng (nim)
Hinh & Ph huynh quang @a phic La(phen)(NOs);
4. KET LUAN

1. P4 tién hanh éng hyp phic chit caa La(lll)
véi 1,10-phenantrolin va nitrat, nghiéniu:vé ti 1€
sb mol gita ptoi tir phen i La(lll), két qua thu
dugc cho thy hiéu suit tdng hyp dat gia ti cao nlat
ung Wi ti [¢ mol phen:La(lll) = 2:1.

2. Thanh phn phrc da dugc xacdinh hing cac
phuong phap phan tich ntiva phan tich nguyér t
C, H, N. Két qua cong thirc phan & cia phic la:
La(phen)(NOs)s.

3. Ciu tric @a phic La(phen)NOs); dugc xac
dinh king cac plrong phap phan tichavly hién dai
nhu: IR, Raman!H-NMR, *C-NMR.

4. P4 xacdinh tinh clat huynh quang 6a phrc
chit La(phen)(NOs)s.
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