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SUMMARY

SYNTHESIS, STUDY ON CHARACTERIZATION OF 2-
PHENOXYBENZOATES OF Th(lI), Yb(III) AND THEIR MIXED
COMPLEXES WITH O-PHENANTROLINE

The 2-phenoxybenzoats of Tb(lll) and Yb(Ill) and their mixed complexes with o-
phenantrolin have been synthesized, the characteristics of these complexes have
been performed by IR, elemental analysis, thermal analysis and mass-spectroscopy
methods. The coordination modes of the ligands to Ln(lll) centres (Ln(lll): Tb(Ill),
Yb(Ill)) have been investigated by IR spectra. Mass-spectroscopy showed that the
complexes are monomes. TG- curves indicate that the complexes are stable up to a
temperature of about 262-610°C. The thermal separation of the complexes were
supposed as follows:

Na[Th(Pheb)].2H0—2"C s NaTbh(Pheb);—22C 5 NaTbO,
Na[Yb(Pheb)] —259C_5 NaYbO,

[Ln(Pheb)>(Phen) ] C1—222C 5 1,05
(Ln: Tb, Yb, Pheb : 2-phenoxybenzoate; Phen: o-phenantroline )
Keywords: complex, rare earth, 2-phenoxybenzoic acid, 2-phenoxybenzoate, o-

phenantroline

1. MO PAU nén cac phirc chit vong cang bén virng
Céc axit cacboxylic va cac bazo hiru co [1, 2]. Céac phtrc chit ndy co nhiéu tng
di vong c6 kha nang cho electron rat dung trong khoa hoc vat li¢u dé tao ra
manh véi cac ion dit hiém, chang tao cac vat liéu tir, cac dau do phat quang

112



trong y hoc, trong danh dau huynh
quang sinh y [3, 4]. V61 muc dich dong
gop vao linh vuc nghién cliu céc
cacboxylat thom cua dat hiém, trong
cong trinh ndy ching toi tién hanh tong
hop, nghién ctru tinh chit phirc chat 2-
phenoxybenzoat cua Tb(III), Yb(III) va
phirc chat hdn hop cua ching véi o-
phenantrolin.

2. THUC NGHIEM

1. Tong hop cic phic chéat cia
Tb(II), Yb(I) 2-

phenoxybenzoic

véi  axit
Céac 2-phenoxybenzoat cua Tb(IIl) va
Yb(III) dugc tong hop md phong theo
tai li€u [5]: Hoa tan mot lugng xac dinh
axit 2-phenoxybenzoic (HPheb) trong
dung dich NaOH 0,1M theo ti 1¢ mol
HPheb : NaOH = 1:1, hén hop duogc
dun va khudy trén may khudy tir &
700C, trong 1,5 gio, cho dén khi thu
duoc dung dich natri 2-phenoxybenzoat
(NaPheb) trong subt. Thém tir tir mot
lugng dung dich LnCl; 0,IM (Ln: Tb,
Yb) dich 2-
phenoxybenzoat theo ti 1€ mol LnCl; :
NaPheb = 1 : 3. Hon hop duwoc khudy
tai 60°C, pH ~ 5, trong khoang 2 gio,

vao  dung natri

tinh thé phirc chit tir tir tach ra. Loc, ria
va 1am kho phtrc chét trong binh hat am
dén khdi lwong khong d6i. Hiéu sut
tong hop dat 80-85 %. Céac phic chat
c6 mau dic trung cua ion dat hiém.

2. Tong hop cac phirc chit hdn hop
phoi tir cia Tb(III), Yb(III) véi 2-
phenoxybenzoic va o-phenantrolin
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Céc phirc chit hdn hop phéi tir dugc
tong hop theo quy trinh ¢ tai lidu [5].
Cach tién hanh nhu sau:

Hoa hai 2-
phenoxybenzoic va o-phenantrolin trong
C,HsOH tuyét d6i cho dén khi thu dugc
dung dich trong subt. B tir tir dung dich
chira 2.10* mol LnCl; (Ln: Tb; Yb) véo
dung dich hén hop phdi tir trén. Ti 16 mol

tan phdéi tir axit

gitta mubi LnCl; : 2-phenoxybenzoic : o-
phenantrolin 14 1 : 3 : 2. Khudy hén hop
trén may khudy tir ¢ nhiét d6 phong
khoang 2,5-3 gid thdy c6 két tua tach ra.
Loc, rira phirc chdt bang nudc cét trén
phéu loc thay tinh x6p. Lam kho phirc
chit dén khéi lvong khong d6i. Hiéu suat
tong hop dat 80%. Cac phuc chit c6
mau dic trung cua ion dat hiém.

3. Cac phwong phap nghién ciru

Ham luong dat hiém dugc xé4c dinh
bang phuong phap chuin d6 complexon
véi chat chi thi arsenazo 111

Phd hip thu hong ngoai duoc ghi trén
may Impact 410 — Nicolet (M), trong
vung 400+4000

tao béng cach ¢ép vién véi KBr, thuc

cm’. Mau duoc ché

hién tai Vién Hoéa hoc, Vién Han Lam
KH va CN Vi¢t Nam.

Gian dd phan tich nhiét dwoc ghi trén
may SETARAM Labsys TG trong moi
truong khong khi. Nhiét d0 duoc nang
tir nhiét 46 phong dén 800°C, toc do dbt
noéng IOOC/phﬁt, thuc hién tai Khoa Hoa
hoc, Truong PHKHTN-DHQG Ha Noi.
Phd khdi luong ESI-MS duogc ghi trén
may LC/MS - Xevo TQMS, hang



Water (M¥), bang phuong phap ngudn
ion: ESI, nhiét do khi lam kho 325°C,
ap suét khi phun: 30 psi, thuc hién tai
Vién Hoéa hoc — Vién Han Lam KH va
CN Viét Nam.

3. KET QUA VA THAO LUAN

Két qua phan tich nguyén t6, phd hip
thu hong ngoai va phan tich nhiét cta

cac phirc chat dugc trinh bay ¢ cac bang

1, 2 va 3 va twong tng. Hinh 1 1a phd
hip thu hdng ngoai cua HPheb va
Na[Tb(Pheb)4].2H,0, hinh 2 1 gian do
phan tich nhiét cua
Na[Tb(Pheb)4].2H,0 va
[Tb(Pheb),(Phen);]C1, hinh 3 1a phd
khdi luong cua Na[Tb(Pheb)s].2H,0
va [Tb(Pheb),(Phen),]Cl.

Bang 1. Két qua phan tich ham lwong kim loai trong cdc phire chat

stt Cong thuce gia dinh Ham lugng ion kim loai
cua cac phuc chat trong céac phuc chat
Ly thuyét (%) Thuc nghiém (%)
1 Na[Tb(Pheb)4].2H,0 16,51 16,42
2 Na[Yb(Pheb)s] 14,86 14,67
3 [Tb(Pheb),(Phen),]Cl1 16,22 16,14
4 [Yb(Pheb),(Phen),]Cl1 17,40 17,31

Céc két qua ¢ bang 1 cho thiy ham luong dat hiém trong cac phirc chit xac dinh bang

thue nghiém twong dbi phu hop véi cong thire gia dinh.
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Hinh 1. Phé hdp thu hong ngoaqi ciia:
a) Axit HPheb
b) Na[Tb(Pheb),].2H,0



Bdng 2. Cdc s6 séng hdp thy ddc trung trong phé hdp thu hong ngoai

ciia phoi tir va phire chat (em™)

Hop chat

Stt VCooH) |Vas€o0™) | Vsoom) | VooH) | YN | VcH)

] HPheb 1686 | - 1480 | 3063 _ -

2 Phen 3418 | 1558 | 3069
1579

3 Na[Tb(Pheb),].2H,0 - 1541 1409 | 3310 3059
1582

4 Na[Yb(Pheb)] _ 1417 3068
1541

5 [Tb(Pheb)>(Phen),]Cl 1610 | 1481 1540 | 3059

6 [Yb(Pheb)>(Phen),|C1 1626 | 1484 1544 | 3063

Viéc quy két cac dai hap thu trong phd
hdng ngoai ctia cac san pham dya trén
viéc so sanh phé cua cac phirc chat véi
phé cua phdi tir tu do.

Trong phd hip thu hong ngoai cua cac
phirc chat 2-phenoxybenzoat xuat hién
cac dai c6 cuong do0 manh ¢ vung 1541
-1582 cm™ dugc quy cho dao dong hoa
tri bat ddi xtng ctia nhom -COO". Cac
dai nay da dich chuyén vé ving c6 sd
song thip hon so vé6i vi tri tuong Gmg
trong phd hdp thu hong ngoai cia
HPheb (1686 cm™), ching to trong cac
phirc chat khong con nhom -COOH ty
do ma da hinh thanh su phéi tri caa phdi
tir t6i ion dat hiém qua nguyén tir oxi
ctia nhém ~COO™ lam cho lién két C=0
trong phirc chat bi yéu di.

Ph6 hip thu hdng ngoai cua cac phirc
chit hon hop phdi tir ciia Th(III), Yb(III)
voi 2-phenoxybenzoic va
o-phenantrolin déu xuét hién cac dai co
cuong do manh ¢ vung (1610 + 1626)
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cm’', duoc quy gan cho dao dong hoéa tri
bat dbi xtmg ctia nhom -COO". Céac dai
nay da dich chuyén vé ving c6 sb song
thip hon so véi vi tri trong tng cta nod
trong phd hap thu hong ngoai cua axit 2-
phenoxybenzoic (1688 cm™), nhung lai
cao hon vi tri tuong g cua nd trong phd
hdp thu hong ngoai clia cac phirc chat
2-phenoxybenzoat dit hiém, ching to
trong cac phitc chit hdn hop phdi tir
khong con nhém -COOH tu do ma da
hinh thanh sy phdi tri cua ion dit hiém
qua nguyén tor oxi cua nhom -COO"
Dong thoi trong phtrc chat hdn hop phdi
tr déu xuat hién dai & ving (1540 =
1544) cm! dic trung cho dao dong cia
nhém —CN, dai nay da bi dich chuyén
vé viing c6 s song thip hon so voi vi tri
tuong (mg ctia nd trong phd hap thu hong
ngoai cia o-phenantrolin (1558 cm™),
diéu nay chimg to o-phenantrolin di tham
gia phdi tri voi ion dat hiém qua hai
nguyén tr N va viéc phdi tri cia o-




phenantrolin d3 lam thay d6i mat do
electron trong cau nodi phdi tri. Nhu vay
trong phirc cht hdn hop phdi tir, ion dat

hiém duoc phéi tri v6i phdi tir boi hai
nguyén tir oxi trong 2-phenoxybenzoat va
bdi hai nguyén tir N trong o-phenantrolin.
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Hinh 2. Gian do phan tich nhiét cia:
a) Na[Tb(Pheb),].2H,0
b) [Th(Pheb),(Phen),]CI

Trong phd hap thu hong ngoai cia
ytecbi 2-phenoxybenzoat xuét hién dai
& 3310 cm™ dic trung cho dao dong hoa

tri cia nhom OH trong phan tu H,O,

chirng to phirc chat nay chia nudc; cac
phuc chét con lai déu & trang thai khan,

khong chira nudc.

Bdng 3. Két qua phén tich nhiét cia cdc phire chdt

, Nhict | s img | % mat khoi lwong
stt Phtrc chat do o Phan con lai Ly Thuc
(Oc) | Dhiet thuyét | nghiem
101 | Thu nhiét | NaTb(Pheb)s | 3,36 3,61
1 Na[Tb(Pheb)4].2H,0 228 | Thu nhiét
440 | Téa nhiét NaTbO, 74,66 73,49
522 | Téa nhiét
262 | Thu nhiét 6,96 6,70
2 Na[Yb(Pheb),] 457 | Téa nhiét NaSmO,
610 | Téa nhiét 73,54 71,16
247 | Thu nhiét
3 | [Tb(Pheb)(Phen),]C1 | 478 | Toa nhiét Tb,05 81,32 77,15
522 | Téa nhiét
230 | Thu nhiét
4 | [Yb(Pheb),(Phen);]Cl1 | 442 | Toa nhiét Yb,03 81,38 81,35
470 | Toéa nhiét
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Gian d6 phan tich nhiét cua phtrc chét
tecbi 2-phenoxybenzoat xuit hién hiéu
tmg thu nhiét va hiéu tng giam khéi
lwong & 101°C, tuong tmg 14 qué trinh
tach 2 phan tor nudc két tinh ra khoi
phan tir phirc chat. Ba phirc chat con lai
déu khong co6 cac hiéu tng nhiét va hiéu
g mat khdi luong trong khoang nhiét
d6 nay. Két qua nay hoan toan phu hop
v6i dit liéu phd hap thu hdng ngoai rang
ba phuc chit déu ¢ trang thai khan, chi
c6 phuc chat tecbi 2-phenoxybenzoat co

chtra nudc. Cac hiéu ung thu nhi¢t va

tda nhiét con lai rng voi qua trinh phan
hiy va chay cua cac phirc chét tao ra
san phim cudi cung 1a cac mudi dat
hiém  NaLnO,  d6i  véi  2-
phenoxybenzoat dit hiém va cac oxit
dat hiém Ln,Os ddi véi phirc chat hon
hop phéi tor (Ln: Tb, Yb). Tir bang 3
cho thay phan trim mat khéi luong tinh
theo 1y thuyét pht hop véi két qua thuc
nghiém. T d6 c6 thé gia thiét so do
phan huy nhiét cua cac phic chat nhu

sau:

NaTb(Pheb)s.2H,0 —2°° 5 NaTb(Pheb), —2=2C 5 NaTbO,

NaYb(Pheb); —22-9C 5 NaYbO,

[Ln(Pheb)y(Phen),]C1—2222C 5 10,0,
(Ln: Tb, Yb; Pheb’: 2-phenoxybenzoat; Phen:o-phenantrolin )

Gia thiét vé cac manh ion dugc tao ra

trong qua trinh bin phd dwa trén quy

luat chung vé qua trinh phan manh cua

cac cacboxylat dat hiém [6].
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) Hinh 3. Pho khoi luong cua:
a) Na[Tb(Pheb),] 2H,0O

b) [Th(Pheb)s(Phen),]CI

Trén phd khdi lwgng cta phtrc chat 2-
phenoxybenzoat cua Tb(III) va Yb(III)

déu xuat hi¢n pic c6 cuong do rat manh
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ddng thoi c6 m/z 16n nhat dat gia tri lan
lugt 1a 1011 va 1026, cac gid tri nay

ung dung véi khoi lugng cua cac ion



phan ti [Tb(Pheb)s4]” va [Yb(Pheb)4]".
Diéu d6 chung to, trong diéu kién ghi
phd 2 phtic chét ndy déu ton tai ¢ trang
thai monome [Ln(Pheb)4]” va cac ion
phan tir nay rat bén trong diéu kién
ghi phd.

Trén phd khéi lwong cac phirc chit hon
hop phdi tir caa Th(IID), Yb(III) véi 2-
phenoxybenzoic va o-phenantrolin déu
xuét hién pic c6 cuong do radt manh
ddng thoi c6 m/z 16n nhét dat gia tri lan
luot 13 945 va 960 tmg dung v6i khdi
luong cac
[Tb(Pheb),(Phen),]"
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= =
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g

4. KET LUAN
1. Pa téng hop duoc 4 phirc chit:

tur

cua ion phan

C
C

- 02 phirc chit 2-phenoxybenzoat ctia
Tb(IIT) va Yb(III), c6 cong thirc phan
tu: Na[Tb(Pheb)4].2H,0;
Na[Yb(Pheb),].

- 02 phrc chat hdn hop phdi tir cua
Tb(I1I), Y b(IIT) 2-
phenoxybenzoic va 0-

voi

phenantrolin, ¢6 cong thuc phan tu:
[Ln(Pheb),(Phen),]Cl (Ln: Tb, Yb;
Pheb: Phen:
phenantrolin )

2-phenoxybenzoat; o-

2. Pa nghién ctru cac san phim bang
phuong phap phd hap thu hdng ngoai,
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[Yb(Pheb),(Phen),]". Piéu d6 ching
t6, trong diéu kién ghi phd 2 phirc chit
nay déu ton tai ¢ trang thai monome
[Ln(Pheb),(Phen),]” va cac ion phan
tir nay rat bén trong diéu kién ghi
phd.

Tir két qua pho khdi lugng, két hop vai
cac dit kién cua phd hip thu hong
ngoai ching t6i gia thiét ring bdn
phtrc chit nghién ctru déu ¢ sb phdi
tri 8. Trén co s& nay chung toi1 gia
thiét cong thirc cdu tao cua phirc chét

e

oD
a

aSe:
!

nhu sau:

0

o
>0
"0

(Ln: Tb, YD)

két qua da xac nhan sy tao thanh lién
két giita phdi tor va cac ion dat hiém:
qua nguyén tir oxi cua nhom COO
trong 2-phenoxybenzoat ddi véi phirc
chit don phdi tir; qua nguyén tir oxi
cua COO" trong 2-phenoxybenzoat va
qua nguyén tur nito trong o-phenantrolin
dbi voi phuc chit hdn hop phdi tu.
3. Pi nghién ctru cac phic chit bing
phuong phap phan tich nhiét, két qua
cho thay, nudc co trong thanh phan cua
tecbi 2-phenoxybenzoat, ba phtic chat
con lai ¢ trang thai khan; da dua ra so
dd phan hiry nhiét ctia chung.



4. Pa nghién ctru cac phuc chit bang
phuong phap phd khdi luong, két qua
cho thdy, cac phirc chit ton tai & dang
monome [Ln(Pheb),] va
[Ln(Pheb),(Phen),]” (Ln: Tb, Yb;
Pheb: 2-phenoxybenzoat;  Phen: o-
phenantrolin); Da dua ra cong thirc cdu
tao gia thiét cua 4 phtrc chat, trong phuc
chat don phdi tir va hdn hop phdi tir, ion
dat hiém déu c6 sb phdi tri 8 va cac
phtrc chit déu 1a phirc chit hai cang.
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