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SUMMARY

PREPARARION AND STUDY ON CHARACTERIZATION OF SALICYLATE
COMPLEXES OF Nd(IIT) AND Sm(III)

The salicylate of Nd(Ill) and Sm(Ill) have been synthesized, the characteristics of the
complexes have been performed by IR, elemetal analysis, thermal analysis and mass-
spectroscopy methods. The coordination modes of the salicylic acid to Ln(Ill) centres (Ln(Ill):
Nd(1Il), Sm(Ill)) have been investigated by IR spectra. Mass-spectroscopy showed that the
salicylates are monomes. TG- curves indicate that the complexes are stable up to a

temperature of about 267-637°C. The thermal separation of the salicylates were supposed as

follows:

NaNd(HSal),.3H,0 —2%°C_5 NaNd(HSal), —2=%2°C_5 NaNdO,

203°C

273-620°C

NaSm(HSal),.3H,0 ———— NaSm(HSal), —————— NaSmO,

(HSal’: salicylate)
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1. MO DAU

Phirc chdt cua caboxylat thom véi cac
nguyén t6 dat hiém duogc rit nhidu nha khoa
hoc quan tdm nghién ctru vi sy phong pht
trong kiéu phdi tri va su da dang trong kha
nang ung dung cua ching [1,2]. Cacboxylat
thom cta cac nguyén td dat hiém duoc tng

dung nhiéu trong khoa hoc vit liéu dé tao ra
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cac vat liu tir, cac dau do phat quang trong
y hoc, trong danh diu huynh quang sinh y
[3,4,5]. Tuy nhién, & Viét Nam, cac
salixylat dit hiém con it duoc dé cap dén.
Voi muc dich doéng gop vao linh vuc
nghién cliru cac cacboxylat thom cua dét
hiém, trong cong trinh ndy chung toi tién



hanh téng hop, nghién ctru tinh chét phirc
chit salixylat cua Nd(IIT) va Sm(III).

2. THUC NGHIEM

2.1. Téng hop cdc phirc chit salixylat dit
hiém

Cac salixylat cua Nd(IIT) va Sm(III) duogc
tébng hop mo phong theo tai lidu [6]: Hoa
tan mot luong xac dinh axit salixylic
(H,Sal) trong dung dich NaOH 0,1M theo ti
1¢ mol H,Sal : NaOH = 1:1, hon hop dugc
dun va khudy trén may khudy tir & 70°C,
trong 1,5 gio,cho dén khi thu duoc dung
dich natri salixylat (NaHSal) trong subt.
Thém tr tor mét Iuwong dung dich
LnCl50,1M (Ln: Nd, Sm) vao dung dich
natri salixylat theo ti 1¢ mol LnCl; : NaHSal
=1 : 3. Hdn hop duoc khudytai 60°C, pH ~
5, trong khoang 2 gio, tinh thé phurc cht tir
tur tach ra. Loc, rira va lam kho phtrc chét
trong binh hit 4m dén khéi lwong khong
d6i. Hiéu suét tong hop dat 80-85 %. Cac
phirc chit c¢6 miu dic trung cia ion dét
hiém.

2.2. Cac phwong phap nghién ciru

Ham luong d4t hiém duogc xac dinh béng
phuong phap chuén d6 complexon vé6i chét
chi thi arsenazo III.

Phd hép thu hdng ngoai dugc ghi trén may
Impact 410 — Nicolet (M¥), trong vung
400+4000 cm™. Mau duge ché tao béng

cach ép vién voi KBr, thuc hién tai Vién
Hoéa hoc, Vién Han Lam KH va CN Viét
Nam.

Gian d6 phan tich nhiét duoc ghi trén may
SETARAM Labsys TG trong moi truong
khong khi. Nhiét 0 dugc nang tir nhiét do
phong dén 800°C, téc do6 dbt nong
10°C/phut, thuc hién tai Khoa Hoa hoc,
Truong PHKHTN-DHQG Ha Nai.

Phd khéi luong ESI-MS duogc ghi trén may
LC/MS — Xevo TQMS, hang Water (M¥),
bang phuong phap ngudn ion: ESL, nhiét do
khi 1am kho 325°C, 4p suit khi phun: 30
psi, thue hién tai Vién Hoéa hoc — Vién Han
Lam KH va CN Viét Nam.

3. KET QUA VA THAO LUAN

Két qua phan tich nguyén t5, phd hép thu
hdng ngoai, phin tich nhiét cua cac phic
chit dugc trinh bay & cac bang 1, 2 va 3
trong tng. Hinh 1 1a phd hip thu hong
ngoai cua H,Sal va NaNd(HSal),.3H,O,
hinh 2 1a gian d6 phan tich nhiét cua
NaNd(HSal),.3H,0O va NaSm(HSal),.3H,0,
hinh 3 1a phd khdi lwong cua
NaNd(HSal),.3H,0 va NaSm(HSal),.3H,0.

Bdng 1. Két qua phdn tich ham lwong kim logi trong cdc phirc chdt

o Ham luong ion kim loai
Cong thirc gia dinh . ) P
TT L o trong cac phuc chat
cua cac phuc chat - . —
Ly thuyét (%) Thue nghiém (%)
1 NaNd(HSal);.3H,0 18,72 18,74
2 NaSm(HSal)4.3H,0 19,35 19,31
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Céc két qua & bang 1cho thdy ham luong

thyc nghiém tuong dbi phu hop véi cong

d4t hiém trong cac phire chit xac dinh bang thire gia dinh.

Bdng 2. Cdc ddi hdp thu ddc trung trong phé hdp thu hong ngoai ciia cdc hop chat (v, cm™)
T Hop chat Von) | Yascooy| Vscooy| Yicoon) | Ve=c | Ve-n Somy | Vino
T

H,Sal 3232 1661 1614 | 3012 | 1440
2 | NaNd(HSal),.3H, | 3305 1553 1385 1619 | 3057 | 1420 | 531
O
3 | NaSm(HSal),.3H | 3298 1544 1387 1620 | 3063 | 1423 | 572
O
2

02 %

g%

Hinh 1. Phé hdp thu hong ngodqi ciia:
a) HySal, b) NaNd(HSal),.3H,0

Viée quy két cac dai hdp thu trong phd
hdng ngoai ctia cac san pham dua trén viée
so sanh phd cia cac phuc chit véi phd cua
axit H,Sal tu do [6].

Trong phé hip thu hdng ngoai cua cac phirc
chit déu xuét hién dai ¢ vang 3298-3305
cm’ dic trung cho dao dong hoa tri cua
nhom OH trong phan tir H,O, chirng to cac
phirc chat déu chira nuéc.

Trong phé hip thu hdng ngoai cua cac phirc
chét xuét hién cac dai co cuong d6 manh &
ving 1544-1553 cm”  duge quy cho dao
dong hoa tri bat dbi xtmg ciia nhém -COO'.
Céc dai nay da dich chuyén vé vang c6 sb

song thip hon so v6i vi tri twong tng trong
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phé hép thu hdng ngoai cua H,Sal (1661
cm™), chimg t6 trong cac phic chat khong
con nhom -COOH tu do ma da hinh thanh
su phoi tri cia phdi tir v6i ion dat hiém qua
nguyén tr oxi cia nhom —COO™ lam cho
lien két C=O trong phuc chit bj yéu
di.Trong phd hap thu hdng ngoai cia cac
phirc chat nhan thiy gia tri hiéu cac sb song
cua cac dao dong hoa tri bat dbi ximg va
dbi  xung cia  nhém  —COO
(AV(C:O) =V, —Vs) nim trong khoang
(157 + 168) cm™, ching té khuynh hudng

phéi tri vong hai cang 1a dic trung cho cac
salixylat dat hiém.




Cac dai trong ving 3057 - 3063 cm™ thudc

vé dao dong hoa tri ciia nhém -CH trong

vong benzen. Cac dai hdp thu ¢ 1619 -

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

khung -C=C ctia vong benzen.

1620 cm™ dwoc quy gan cho dao dong

. . % mat khoi luong
] P Nhiét d6 | Hiéu ting N -
TT Phuec chat 0 i Phan con lai Ly Thuc
(O nhiét P .
thuyét nghiém
206 Thu nhiét | NaNd(HSal); | 7,02 6,54
267 Thu nhiét
NaNd(HSal),.3H,0 . —
1 355 Téa nhiét
- — NaNdO, 74,12 71,09
479 Téa nhiét
632 Toa nhiét
203 Thu nhiét | NaSm(HSal), | 6,96 6,70
273 Thu nhiét
2 NaSm(HSal),.3H,0 358 Toa nhiét
- — NaSmO, 73,54 71,16
468 Téa nhiét
620 Toa nhiét
j;g,% Peak 201.39° Poak:362.31 °Cpoak 468,02 °C Poalesasoro § m:(:? 7;5/% Peak:357.86 °C i N.:(:?

Peak:270.86 °

Peak 203.05°C
Peak:273.02 °C

Mass variation: 6.70 %

Mass variation: -31.56 %

Peak:637.98 °C

s variption: -3.52 %

Furnace temperature ]
I L

Peak:355.40 °C

Peak:266.65 °

Peak 1:208.80 °C

Peak 2:267.64 °C
Mass variation: -6.54 %
Mass variation: -20.84 %

Peak :479.20 °C

Mass vaiat tion: 9.45 %

Mass variati

jon: 21.26 %

100 200 300 400
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b)

Hinh 2.Gidn do phan tich nhiét ciia:

a) NaNd(HSal),3H,0
Gian dd phan tich nhiét cua hai phtc chit
turong dbi giéng nhau, ching t6, khi bj ddt
nong, hai phirc chit co6 qua trinh phan huy
nhiét 1a twong tu nhau. Trén duong DTA
ciia mdi phic chit déu xuit hién hai hiéu
ung thu nhiét va ba hiéu tng téa nhiét. Cac

hiéu irng nhiét nay déu tuong ung vdi cac

b) NaSm(HSal) . 3H,0
hiéu (rng mat khdi luong trén dudng TGA.
Hiéu tng thu nhiét thtr nhit & khoang (203
— 206°C) tng véi qua trinh tach 3 phan tir
nude ra khoi phire chat, qua trinh tach nude
xay ra ¢ nhiét do tuong dbi cao ching t6
day 1a nude phéi tri. Két qua nay hoan toan

phu hop véi dit lidu phd hip thu hong ngoai
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rang cic phic chit déu chira nude. Bén
hiéu mg nhiét con lai, bao g(‘Sm: Hiéu tng
thu nhiét thir hai & khoang (267 — 273°C),
hai hiéu Uing toéa nhiét manh ¢ khoang (355
— 358°C) va ¢ khoang (468 — 479°C), mot
hiéu @ng téa nhiét yéu nhiét do cao, &
khoang (620 — 632°C) tng v6i qua trinh

phan huy va chdy cia cac phtc chit tao ra

san pham cudi cung 13 cac mudi dat hiém
NaLnO, (Ln(III): Nd(III), Sm(IIT)).

Tir bang 3 cho thdy phén trim mat khoi
lwong tinh theo 1y thuyét phu hop véi két
quéa thue nghiém. Tur d6 co6 thé gia thiét so
dd phan hay nhiét cia cac phic chit nhu

sau:

NaNd(HSal),.3H,0 —2%°C_5 NaNd(HSal), —2=%2°C_5 NaNdO,

203°C

273-620°C

NaSm(HSal),.3H,0 ———— NaSm(HSal), ———=—— NaSmO,
(HSal': salixylat)

Gia thiét vé& cadc manh ion dugce tao ra trong
qué trinh bin pha dua trén quy luat chung

vé qué trinh phan manh cua cac cacboxylat
dat hiém [7].
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b)

Hinh 3.Phé khoi luong cia:

a) NaNd(HSal),3H,0
Trén phd khdi lwong cua 2 phic chit déu
xuit hién pic c6 cudng do rat manh dong
thoi ¢ m/z 16n nhat dat gia tri 1an luot 1a
692 va 697 twong ung vdi cac phirc chit
neodim salixylat va samari salixylat. Cac
gi4 trj ndy tmg dung véi khéi lugng cua cac
ion phan tir [Ln(HSal),]" (Ln(III): Nd(III),
Sm(IIT), HSal: salixylat) ctia cac phirc chét.
Diéu d6 chung to trong diéu kién ghi phd,
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b) NaSm(HSal) .. 3H,0

hai phirc chit nay déu ton tai ¢ trang thai
monome [Ln(HSal);]” va cac ion phan ti
nay rat bén trong didu kién ghi phd. Tir két
qua phd khéi luong, két hop véi cac dit
kién cia phd hdp thu hdng ngoai, gia thiét
rang trong diéu kién ghi phd, phirc chat c6
s6 phdi tri 8 voi cong thire ciu tao gia thiét
nhu sau:



Két qua phd khdi luwong cia 2 phirc chit
con cho thiy, trong pha hoi cta cac phurc
chét déu xuét hién mot loai ion manh giéng
nhau, c6 tin suit nho, c6 m/z lan luot 1a
555 (& phirc chét neodim salixylat) va 561
(6 phirc cht samari salixylat) duoc quy gan
cho su ¢6 mit cua ion manh véi sb phéi tri

6 cua ion dat hiéem nhu sau:

(Ln: Nd, Sm)

Két qua thuyc nghiém chi ra ring, thanh
phin pha hoi cua 2 phtc chat 1a twong tu
nhau, hiu nhu chi g(‘Sm chu yéu su ¢6 mat
cta ion manh phan t&r [Ln(HSal)4]", cac ion
manh con lai chi chiém ti 1& rAt nho trong
pha hoi. Dic diém ndi bat cac phic chét
salixylat cia Nd(IIT) va Sm(III) 1a chung c6
thanh phin pha hoi chi gdm cac ion
monome.

4. KET LUAN

1. Pi tong hop duogc 2 phirc chit salixylat
cua Nd(IIT) va Sm(III), chang c6 cong thirc

(Ln: Nd, Sm)

phan tor NaLn(HSal),.3H,O
NdA(III), Sm(IIT);HSal": salixylat)
2. Pi nghién ctru cac san phim bing

(Ln(IID):

phuong phap phé hip thu hong ngoai, két
qua xé4c nhan HSal” di tham gia phéi tri vé6i
cac ion dat hiém qua oxi cia nhém —COO"
va trong phdn tir cac phic chét téng hop
duoc déu co nude.

3. Dd nghién ctu cac phirc chit béng
phuong phap phan tich nhiét, két qua cho
thdy, nude c6 trong thanh phin cua neodim
salixylat va samari salixylat; cac phirc chat
trong dbi bén nhiét; di dua ra so d6 phan
hiy nhiét ciia ching.

4. Di nghién ctu cac phirc chit béng
phuong phap phd khéi lugng, két qua cho
thdy, sau khi tich nudc, cac phirc chit ton
tai ¢ dang monome[Ln(HSal);]" (Ln(II):
NdA(III), Sm(IIT); HSal": salixylat)

5. P dua ra cong thirc ciu tao gia thiét cua
2 phirc chét, sau khi tich nudc, ion dét
hiém c6 s6 phéi tri 8 va cac phirc cht déu

1a phirc chit hai cang.

(xem tiép tr. 102)
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