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SUMMARY

PREPARARION AND STUDY ON CHARACTERIZATION OF COMPLEXES
OF SOME HEAVY RARE-EARTH ELEMENTS WITH 2- PHENOXYBENZOIC ACID

The complexes of heavy rare earth ions with 2-phenoxybenzoic acid have been
synthesized. The characteristics of the rare earth complexes Ln(Pheb); (Ln**: Tb*,
Dy*", Ho®*, Yb**; Pheb: 2-phenoxybenzoate) have been performed by elemetal analysis,
IR, thermal analysis and mass-spectroscopy methods. IR spectra of the complexes
showed that carboxyl of 2-phenoxybenzoic acid coordinated to earth ions. Mass-
spectroscopy showed that the 2-phenoxybenzoates are monomes Ln(Pheb)s. TG-
curves indicate that the complexes are stable up to a temperature of about 403-488°C.
The thermal separation of the 2-phenoxybenzoates was supposed as follows:

Th(Pheb); —2=479C 5 Th,0,

Dy(Pheb); —2°-%C_, Dy,0,

HO(Pheb)ngoc) Ho0,04

Yb(Pheb); —£C 5 Yb,0;
1. MG PAU Vé6i muc dich gop phan nghién ciru vao
linh vuc céc cacboxylat thom cua dat
hiém, trong cong trinh nay chang toi
trinh bay két qua téng hop va nghién ctru
tinh chét phtrc chat 2-phenoxybenzat ciia

Nho ¢6 nhiéu tinh chat quy bau ma phirc
chat caboxylat thom ciia cac nguyén tb
d4t hiém ludn thu hat duge sy quan tam
nghién ctru ctia cac nha khoa hoc [1, 2,
3]. Céac phirc chit nay duoc Gng dung
rong rdi trong nhiéu linh vuc khic nhau

mot s6 nguyén té dat hiém ning.
2. THUC NGHIEM

nhu: ché tao cac vat liéu tir, vat liéu siéu 1. Tong hep cic phuc chat 2-

dAn, vt liéu phat huynh quang...[4,5,6].  Phenoxybenzoat dat hi¢m
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Céc 2-phenoxybenzoat dat hiém duoc
tong hop mo phong theo tai lidu [7]: Hoa
tan mot lugng xac dinh axit 2-
phenoxybenzoic (HPheb) trong dung
dich NaOH 0,1M theo ti 1é mol  HPheb
: NaOH = 1:1, hdn hop dugc khudy trén
may khudy tir trong khoang 1,5 gid cho
dén khi thu dugc dung dich natri 2-
phenoxybenzoat (NaPheb) trong sudt.
Thém tur tr mot luong dung dich LnCls
0,AM (Ln: Th, Dy, Ho, Yb) vao dung
dich natri 2-phenoxybenzoat theo ti 1¢
mol LnCl3 : NaPheb = 1 : 3. Hon
hop duoc khudy trén bép khay tir 6 60°C,
pH =~ 6. Sau khoang 2 gio, tinh thé phirc
chit tir tir tich ra. Loc, rira va lam kho
phirc chét trong binh hut am dén khdi
lugng khong d6i. Hiéu suat tong hop dat
80-85 %. Céac phirc chit c6 mau dic
trung cta ion dat hiém.

2. Cac phuwong phap nghién ctiru

Ham luong dét hiém dugce x4c dinh br:ing
phuong phap chuin d6 complexon véi
chét chi thi Arsenazo IIL

Pho hap thy hong ngoai dugc ghi trén
may Impact 410 — Nicolet (M¥), trong

viing 400+4000 cm™. MAu duoc ché tao
bang cach nghién nho va ép vién véi
KBr, thuc hién tai Vién Hoa hoc, Vién
Han Lam KH va CN Viét Nam

Gian d6 phan tich nhiét dugc ghi trén
may DTG — 60H trong moéi truong
khong khi. Nhiét d0 dugc nang tir nhiét
d6 phong dén 800°C voi tbe do dbt nong
10°C/phdt, thue hién tai Khoa Hoa Hoc,
Truong Pai Hoc Su Pham Ha Noi.

Phé khéi luong dugc ghi trén may
LC/MS — Xevo TQMS, hang Water
(M5), ngudn ion: ESIL, nhiét do khi 1am
kho 325°C, 4p suit khi phun: 30 psi,
thuc hién tai Vién Hoda hoc, Vién Han
Lam KH va CN Viét Nam.

3. KET QUA VA THAO LUAN

Két qua phan tich nguyén t6, pho hap thu
hdng ngoai, phan tich nhiét va phd khéi
lugng cua cac phirc chat duoc trinh bay
¢ cac bang 1, 2, 3 va 4 tuong ung. Hinh
1 12 phé hong ngoai ctia HPheb va
Tb(Pheb)s, hinh 2 1a gian d6 phéan tich
nhiét cua Ho(Pheb); va Yb(Pheb)s, hinh
3 1a pho khéi luong cua Ho(Pheb); va
Yb(Pheb);

Bdng 1. Két qua phan tich ham lwong kim loai trong cdc phire chdt

stt Cong thire gia dinh Ham luong ion kim loai
cua cac phtrc chat trong cac phuc chat
Ly thuyét (%) Thuc nghiém (%)
1 Th(Pheb)s 19,95 10,88
2 Dy(Pheb)s 20,26 20,31
3 Ho(Pheb); 20,55 20,63
4 Yb(Pheb)s 21,31 21,63

Cac két qua ¢ bang 1 cho thiay ham
lugng dat hiém trong cac phirc chét xéac
dinh bang thyc nghiém twong ddi phu
hop véi cong thire gia dinh.
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Trong phd hong ngoai cua cac phtrc chat
déu xuét hién céc dai c6 cuong do manh ¢
ving (1531 + 1585) cm™, dai nay dugc
quy gan cho dao dong hoéa tri bat dbi ximg
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cia nhom -COO". Cac dai nay da dich
chuyén vé ving c6 so séng thap hon so
voi vi tri tuong tmg cua nd trong phd
hap thu hdng ngoai cua HPheb (1688
cm™). Pidu d6 ching to, trong cac phirc
-COOH tu

do, ma da hinh thanh sy phdi tri cta phoi

chat khéng con nhom

tor v61 ion dat hiém qua nguyén tr oxi

ciia nhém -COO™ lam cho lién két C=0
trong phirc chat bi yéu di. Trong phd hap
thu hong ngoai cia cac phtic chat gia tri

Av(Av=v % ) vao

s(coo™)

khoang

as(coo)
100 cm™, chung t6i gia thiét khuynh
huéng phdi tri vong hai cang 1a dic
trung trong cic 2-phenoxybenzoat dét
hiém [8].

Bdng 2. Cdc dai hdp thu ddc trung trong phé hdp thu hong ngoai ciia cdc hop chat (v, cm’™)

Stt Hop chit V(COOH) | Vas(coo-) | Vs(coo-) V(CH)
3064
1 HPheb 1688 2823
2653
1585 1481
2 | Th(Pheb)s ~ 3067
1534 1411
1585 1480 3076
3 Dy(Pheb); _
1531 1410 2934
1583 1481
4 | Ho(Pheb)s _ 3081
1536 1412
- | Yb(Pheb)s - 1582 | 1483 3064
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Hinh 1: Pho hap thu hong ngoai cua
a) HPheb
b) Tb(Pheb);
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Cac dai hap thu trong ving (1410 +

1483) cm™ duoc quy gan cho dao dong

hoa tri ddi ximg ciia nhém -COO". Pic

trung trong phd hong ngoai cta cac 2-

phenoxybenzoat dat hiém 1a hién tach

dai phd twong ung véi cac dao dong hoa
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Badng 3. Két qud phdn tich nhiét ciia cdc phirc chat
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B P , . %« .. |Hiéuwng | Cautir |[Phan con
Stt | Phirc chat | tach cau tir . 3 . LV Thue
0 nhiét tach lai y :
(C) thuyét | nghiém
(%) (%)
403 Téa nhiét
X .~ | Phan hu
1 | Tb(Pheb)s 446 | Toanhiet | "W p0. | 77,06 | 80,97
va chay
479 Toa nhiét
420 ToaNhiét |
2 | Dy(Pheb)s 472 | ToaNniet | " py.o, | 76,75 | 80,60
1 vachay
481 Toa nhiét
474 Toéa Nhiét | Phan huy
3 Ho(Pheb i Ho,O 76,49 77,37
( )s 451 Téa Nhiét | va chay s
4 | Yb(Pheb)s 488 Toa nhiét Chay Yb,O3 | 76,26 | 76,94
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Nghién ctru gian d6 phan tich nhiét cia
bbn phtrc chat thay rang, & dudi 403°C
khong xuét hién hiéu ung thu nhiét trén
duong DTA va hiéu Gmg mat khdi luong
trén dudng TGA. Két qua nay hoan toan
pht hop véi dir liéu phd hip thu hong
ngoai rang cac phirc chit déu ¢ trang thai
khan, khong chtoa nudec. Tu (403 —
488°C) 1a cac hiéu ung toa nhiét tuong
tmg v6i cac hiéu ung giam khéi luong
trén duong TGA. Céc hi¢u iing nhiét nay

ung voi qua trinh chay cua cac phuc chat

tao ra san pham cudi cing 1a cac oxit
dat hiém Ln,O; Tu bang 3 cho théy
phan trim mat khdi lugng tinh theo 1y
thuyét pht hop véi két qua thuc nghiém.
T d6 co thé gia thiét so dd phan huy
nhiét ctia cac phtc chat nhu sau:

403-479°C

Th(Pheb); —24°C 5 Th,0,
Dy(Pheb); —2-#C 5 Dy,04
Ho(Pheb)s —®=44C 5 Ho,04
Yb(Pheb)s —2£€ 5 Yh,05

(b)

Hinh 3. Pho khoi lwong cia:
a) Ho(Pheb)s

b)

Yb(Pheb)s
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Bang 4. Cdc mdnh ion gid thiét trong phéd khéi lwong ciia cdc phire cht

Tén
TT | Phitc chit m/z | Manh ion suit
(%)
798 | [Tb(Pheb)s+ H']® 44
702 | [Tb(Pheb),(Pheb-CsHsO) + H'T* 14
) Th(Pheb)s 691 | [Th(Pheb)(Pheb-O)(Pheb-CeHsO)+HT* 73
(M=797) 625 | [Tb(Pheb)(Pheb-CsHs)(Pheb-CsHs0)-H']* 12
584 | [Tb(Pheb), +H']* 62
490 | [Tb(Pheb)(Pheb-CgHsO)+H'] 14
802 | [Dy(Pheb); +H*]* 85
695 | [Dy(Pheb)(Pheb-O)(Pheb-CgHsO) +H']* 41
629 | [Dy(Pheb)(Pheb-CsHs)(Pheb-CsHs0)-H']* 16
5 Dy(fhEb)S 616 | [Dy(Pheb)(Pheb-CoHs0)+H'T" 28
(M=80D) 587 | [Dy(Pheb), + H'T* 11
529 | [Dy(Pheb-CsHs50)s - H'] 100
509 | [Dy(Pheb)(Pheb-CgHs) - H']* 85
804 | [Ho(Pheb)s+H']® 65
697 | [Ho (Pheb)(Pheb-O) (Pheb-CgHsO) +H']* 70
631 | [Ho(Pheb)(Pheb-CgHs) (Pheb-CsHsO) - 2H'T" | 17
3 Ho(fhe% 617 | [Ho(Pheb)(Pheb-CsHsO), - H'T* 22
(M =803) 590 | [Ho(Pheb),]* 13
510 | [Ho(Pheb)(Pheb-C¢Hs) - 3H']" 51
377 | [Ho(Pheb)] 13
813 | [Yb(Pheb); + H] 64
705 | [Yb(Pheb)(Pheb-O)(Pheb-CsHsO) + H']* 34
640 | [Yb(Pheb)(Pheb-CsHs)(Pheb-CeHsO) 1 13
A Yb(fhebh 621 | [Yb(Pheb)(Pheb-CoHs0), - H']' 32
(M=812) 597 | [Yb(Pheb),]* 6
514 | [Yb(Pheb)(Pheb-CgHs) - 5H'T* 80
382 | [Yb(Pheb) - 4H'T* 14
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Gia thiét vé cdc manh ion duoc tao ra
trong qua trinh bin pha cta cac phirc
chit dya trén quy luat chung vé qua
trinh phan méanh cta céc cacboxylat dat
hiém [9].

Trén phd khdi lwong cua cac phirc chét
déu xuét hién pic ¢ m/z 16n nhét 1an luot
bang 798, 802, 804 va 813 twong tmg véi
cac phirc chit 2 - phenoxybenzoat cia
Tb*, Dy**, Ho®* va Yb*. Cac gia tri nay
ung dang véi cong thirc phan to
[Ln(Pheb); + H'T" (Ln*": Tb*; Dy*";
Ho®": Yb*:;  Pheb: 2-phenoxybenzoat)
ciia cac phic chit. Pidu d6 ching to,
trong diéu kién ghi phd, cac phirc chét ton
tai ¢ trang thai monome véi cong thirc
phan tir Ln(Pheb)s.

Trén phd khdi lwong cua cac phirc chét,
cac pic ion phan tir c6 cuong do tuong
d6i 16n, didu d6 ching to cac ion phan tir
1a twong d6i bén trong diéu kién ghi pho.
Nghién ctru phé khéi lwong cua cac phic
chit thdy ring thanh phan pha hoi ciia bon
phuc chét 1a tuong tu nhau, déu gém sur
xudt hién ctia ba ion manh c6 cong thirc
chung:[Ln(Pheb)(Pheb-O)(Pheb-CsHs0)
+H7; [Ln(Pheb),+H'T" va
[Ln(Pheb)(Pheb-CgHs)(Pheb-CsHs0)-H']*
(Ln®*: Tb*, Dy*', Ho**, Yb*"). Trur phirc
chit tecbi 2-phenoxybenzoat, trong pha
hoi cia ba phtic chét con lai cling déu xuét
hién ion manh [Ln(Pheb)(Pheb-0), + H']
(Ln*": Dy*, Ho**, Yb*").

Tuy nhién, trong mdi phirc chat tan suat
c0 mat cua cac loai ion manh la khac
nhau. Dbi véi phirc chat tecbi 2-
phenoxybenzoat va  dysprozi  2-
phenoxybenzoat, trong pha hoi, chiém
tan sudt 1én nhat 13 jon manh

[Tb(Pheb)(Pheb-0O)(Pheb-C¢Hs0)+H'T"
va ion manh [Dy(Pheb-CsHs0)s-H']".
Con dbi voi phac chat honmi 2-
phenoxybenzoat va ytecbi 2-
phenoxybenzoat ion phan tor
[Ho(Pheb)s+H']" va ion phan tu
[Yb(Pheb)s+H']" ¢6 tan suat 1on nhat
trong pha hoi.

4. KET LUAN

1. Pa téng hop dugce cac phirc chit 2-
phenoxybenzoat ciia 4 nguyén t6 dat
hiém, cac phirc chat c¢6 cong thic chung:
Ln(Pheb)s (Ln*: Tb*, Dy*, Ho*, Yb™;
Pheb’: 2-phenoxybenzoat)

2. Pi nghién clru cac san phiam bang
phuong phap ph6é hong ngoai, két qua
xac nhan Pheb” dd tham gia phdi tri véi
cic ion dat hiém qua oxi ciia nhom —
COO’ va cac phirc chit téng hop dugc
déu & trang thai khan.

3. Pa nghién ctru cic phlic chit bang
phuong phap phan tich nhiét, két qua
cho thdy, cic phtc chat déu kém bén
nhiét va da dua ra so d6 phan hiy nhiét
cua chung.

4. Pa nghién ctru cac phirc chit bing
phuong phap pho khéi luong, két qua
cho thiy, cic phic chit ton tai & dang
monome Ln(Pheb)s. Thanh phan pha hoi
clia cic 2-phenoxybenzoat dat hiém la
tuong tu nhau.
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