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SUMMARY

Some complexes between rare-earth elements and pivalic acid Ln(Piv); HPiv (Ln: Sm,
Gd, Ho, Yb; HPiv: pivalic acid) were synthesized and their sublimation ability have been
studied. The synthesized complexes were studied by IR, thermal analysis and mass-
spectroscopy methods. The obtained results show that pivalates evaporate comparatively

well. The thermal
92-181°C

Ln(Piv), HPiv—222C 5 [ n(Piv),309-577°C_

- MO PAU

Nhiing nghién cttu gan day da phat hién ra
kha nang thang hoa cua cac cacboxylat dat hi€m
[4 - 7]. Diéu d6 da 1am thay d6i quan diém trudc
day cho rang cdc cacboxylat v6i ban chat cha
yéu la lién két ion thi khong cé kha nang thiang
hoa [2]. Vi kha nang thang hoa, cdc cacboxylat
dugc tng dung dé ché tao cdc mang oxit [1, 3]
dé ting dung trong cdc linh vuc: ky thuat dién tt,
vat liéu méill Trong bai bdo nay chiing toi trinh
bay két qua tong hop, nghién ciu tinh chat va
kha nang thang hoa cdc pivalat cia mot s6
nguyén to dat hi€m.

I - THUC NGHIEM

1. Téng hop céc pivalat dat hiém [5]

Cho mot lugng hydroxit dat hiém tng véi
0,003 mol Ln* va 0,06 mol (6,6 ml) axit pivalic
(HPiv) vao binh cau chiu nhiét ddy tron. Dun
hoi luu khoang 2 - 3 gio cho dén khi thu duoc
dung dich trong sudt va xudt hién vang tinh thé
trén bé mat. Co can b6t axit. DE nguoi, loc két
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separation  of the

pivalates is supposed as follows:

evaporate and separate

tha va 1am kho céc san phdm trong binh hit 4m.
Hiéu sudt dat 70 - 80%. San phdm c6 mau dic
trung cua ion dat hi€ém va c6é cong thic la
Ln(Piv);.HPiv (Ln = Sm, Gd, Ho, Yb; HPiv: axit
pivalic).

2. Cac phuong phap nghién ciiu

Ham lugng dat hi€ém duogc xdc dinh béng
phuong phap chuin do complexon véi chat chi
thi arsenazo III [8].

Phé hdp thu héng ngoai dugc ghi trén may
Impact 410—Nicolet (M§). Mau dugc ché tao
bang céch ép vién véi KBr.

Gian do phan tich nhiét dugc ghi trén may
Labsys TG/DSC Setaram (Phdp) trong moi
truong khi nito. Nhiét do dugc nang tir nhiét do
phong dén 800°C véi toc do dot néng 10°C/phuit.

Phé khéi luong duoc ghi trén may LC-MSD-
Trap-SL. Nguon ion: ESI-mod. Nhiét do khi lam
kho 325°C. Ap sudt khi phun: 30 psi.

Su thang hoa cta céac phic chat duoc thuc
hién trong hé thong thang hoa chan khong, nhiét
do dugce tang tir nhiét do phong dén 360°C.



II - KET QUA VA THAO LUAN

Két qua phan tich nguyén t6, phé hap thu
héng ngoai, phan tich nhiét, khao sit kha niang
thang hoa va phd khoéi luong ctia cdc phiic chat
duoc dua ra & cac bang 1, 2, 3, 4 va 5 tuong tGng.
Cong thiic gia dinh cta cac phic chat dua ra
dugc dua trén co s& két hgp két qua phan tich

ngoai. Hinh 1 1a phé héng ngoai cua
Sm(Piv);.HPiv, hinh 2 1a gian d6 phan tich nhiét
ctia Sm(Piv);.HPiv, hinh 3 1a phé khéi luong clia
Yb(Piv);.HPiv.

Cic két qua 6 bang 1 cho thdy ham luong
dit hiém trong cac phic chat xdc dinh dugc
bang thuc nghiém tuong do6i phi hgp vdéi tinh
toan theo 1y thuyét.

nguyén t6, phan tich nhiét va phd hap thu hong

Bdng 1: K&t qua phan tich ham luong dat hi€m trong cac phiic chat

Cone thic gi4 dinh Ham luong ion kim loai

STT ?ng t e g/la m, trong céc phiic chat (%)
cua céc phic chat - -

Ly thuyét Thuc nghiém

1 Sm(Piv);.HPiv 33,14 33,04
2 Gd(Piv),.HPiv 34,10 34,21
3 Ho(Piv),.HPiv 35,22 35,12
4 Yb(Piv),. HPiv 36,31 36,28

Bdng 2: Céc dai hdp thu dac trung trong phé hap thu hong ngoai clia cdc hop chét (v, cm™)

STT Hop chat Vcoo* Vasc-o VsC:O V(CH:-;) V(OH )
HPiv 1702 2995 3074
2 Sm(Piv);.HPiv 1671 1536 1487 2967 3375
3 Gd(Piv),.HPiv 12(7)2 1538 1484 2974 3383

. . 1674
4 Ho(Piv),;.HPiv 1625 1535 1482 2970 3376

. . 1672
5 Yb(Piv);.HPiv 1612 1534 1485 2965 3373

Trong phd hap thu hong ngoai ctia HPiv, dii v_, c6 s6 séng thdp (1702 cm™) ching to
HPiv tén tai & dang dime do tao thanh lién két hidro [9]. Cic dai & ving 2995 cm™ thudc vé dao
dong hoa tri cia nhém —CH,, dai & s6 séng 3074 cm™ dugc quy cho dao dong cia nhém OH clia
axit.

Trong phé héap thu héng ngoai clia céc phiic chat xuét hién dai hap thu yéu & ving 1603 -
1679 cm™, dai nay duoc quy cho dao dong ctia nhém COOQ', dai & ving 3373 - 3383 cm™' dugc quy
cho dao dong ctia nhém OH cua axit phoi tri trong phan ti phitc chat. Dai rong cé cuong do manh &
viing 1534 - 1538 cm™ dugc quy cho dao dong bat d6i xting ctia nhém C=0. So vé6i phé ctia phoi tir
tu do chiing dich chuyén vé viing c6 s6 séng thap hon, ching to trong céc phiic chat, lién két kim
loai — ph6i tir da duoc hinh thanh qua nguyén tir oxi cia nhém —COO™ lam cho lién két C=0
trong phoi tu bi yéu di.
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Hinh I: Pho héng ngoai ciia Sm(Piv);.HPiv

Bdng 3: Céac hiéu ting nhiét va phan tram mat khoi lugng cua céc phic chat

% mat khoi lugng

STT Phuc chit Ngéet H‘Ifl‘:l;ng CAlu tir téch Phﬁf;f’“ Ly | The
thuyét | nghiém
1| Sm(Piv),.HPiv 173,68 | Thunhiet | HPiv Sm(Piv); | 1837 | 1597
337,01 | Thunhiét | Thang hoa 91,26
570,12 | Thu nhiet | Y2 Phan hiy
2 | Gd(Piv),.HPiv 92,08 | Thunhiet |  HPiv Gd(Piv), | 18,14 | 14,9
181,42 | Thu nhiet
309,02 | Thunhiét | Thang hoa 74,74
va phan huy

500,62 | Thu nhiét
577,87 | Thu nhiét

3 | Ho(Piv), HPiv 174,51 | Thunhiet |  HPiv Ho(Piv), | 179 | 19,73
472,61 | Thunhiét | Thang hoa 81,72
566,51 | Thu nhiet | Y2 Phan hiy

4 | Yb(Piv),HPiv 9443 | Thunhiet |  HPiv YbPiv), | 17,65 | 1848
492,81 | Thunhi¢t | Thang hoa 90,03

565,39 | Thu nhiet | V2 phan hiy

30




Bdng 4: Két qua khao sit kha nang thiang hoa clia céc phiic chat

Phan thang hoa Phan can
%
car 34 | %0 theo | Ham % theo | Ham
PRI Nhigt do - theo - % theo
STT Phuc chat thang hoa khoi lugng Kim khoi luong Kim loai
uong ki“.‘ loai lugng kim (+%) .
() | loai | ey | (| loa
1 Sm(Piv);.HPiv 355-360 | 78,04 | 24,19 | 51,97 | 21,94 | 79,55 48,07
2 Gd(Piv);.HPiv 355-360 | 62,72 | 2045 | 36,41 | 37,28 | 60,03 63,55
3 Ho(Piv);.HPiv 370-380 | 72,11 | 23,39 | 49,39 | 27,89 | 56,41 50,59
4 Yb(Piv);.HPiv 370-380 | 80,02 | 27,54 | 66,64 | 1995 | 55,41 33,36
m m m.C
(*) % theo khoi lugng = —.100%; (**) % theo kim loai = —- = ——"—.100%
m m, m.Cy

Trong d6: m : 1a khoi luong ciia phan thang hoa hoic phan cén (g)

m?: 12 khoi lugng miu ban dau 14y dé thang hoa (g)
m,, : 1a khoi lugng kim loai c6 trong phan thang hoa hoac phan can (g)

my, : 12 khéi lugng kim loai c¢6 trong mau ban ddu 14y dé thang hoa (g)

C,, : 1a ham lugng kim loai c6 trong phan thang hoa hoac phan can (%)

C,(\),I : 1a ham luong kim loai ¢6 trong miu ban ddu lay dé thang hoa (%)

an
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Hinh 2: Gian d6 phan tich nhiét cia Sm(Piv);.HPiv

31



Bdng 5: Két qua pho khoi luong cuia cdc phic chat

STT Phuic chat M e M, pivi3 m/z (max)
1 Sm(Piv);.HPiv 555 453 453
2 Gd(Piv);.HPiv 562 460 460
3 Ho(Piv);.HPiv 561 468 468
4 Yb(Piv);.HPiv 578 476 476
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Hmh 3: Pho kh01 lu’dng cla Yb(Plv)3 HPiv

Nghién ctu cac gian d6 nhiét cua cac pivalat
dat hi€m thdy rang trén dudong DTA cla cic
phtic chdt xudt hién ba hiéu tng thu nhiét &
khoang 92 + 181°C, 309 + 500°C va 565 +
577°C. Ba hiéu tng thu nhiét nay tng véi ba
hiéu tng giam khoi luong trén dudng TGA. Ung
v6i hiéu tng thu nhiét thi nhat chdng toi gia
thiét 1a qua trinh tach phan tlr axit phdi tri trong
phtc chat. Hiéu tng thu nhiét thi hai va thit ba
ung v6i qud trinh thang hoa va phan hiy phtc
chat. Ching toi gia thiét so d6 phan hay nhiét
ctia cac phtc chat nhu sau:

92-181°C

Ln(Piv), HPiv—2=25 5 Ln(Piv), 309-577°C_
thang hoa va phan hiy.

K&t qua & bang 4 cho thdy, cac pivalat dat
hiém thang hoa tuong doi tot, phan can la san
phdm phan hliy clia phiic chat trong qud trinh
dot néng, chi yéu 1a céc oxit. K&t qua phé khoi
lugng céc pivalat cia Sm (III), Gd(III), Ho(III)
va Yb(III) (bang 5) cho thay pic ting v6i m/z 16n
nhét ¢6 gid tri ding bang khoi luong cla cédc
Ln(Piv), tuong tng. Diéu d6 chiing t6 trong diéu
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kién ghi phd, khi bi d6t néng, phan tir HPiv phoi
tri da bi tach khoi cdc Ln(Piv);.HPiv, con lai cac
Ln(Piv); ton tai & dang monome, vi vay cic
pivalat c6 kha nang thang hoa t6t.

IV - KET LUAN

1. ba téng hop duoc céc phic chat
Ln(Piv);.HPiv (Ln = Sm, Gd, Ho, Yb; HPiv: axit
pivalic).

2. Dia nghién citu cdc san phdm bing
phuong phdp phé hong ngoai. Két qua cho thdy
Piv' da tham gia phdi tri v6i cdac ion kim loai
qua oxi ctia nhém —COQ" va trong phan tr cc
phtic chat ¢6 phan tir axit phoi tri.

3. D3 nghién ctu cdc phic chat bing
phuong phéap phan tich nhiét va da dua ra so do
phan huy nhiét cta chdng.

4. Da nghién cdu céc phic chat béang
phuong phdp phd khoi luong. Két qua cho thay
sau khi tdich HPiv, cdc Ln(Piv), ton tai & dang
monome.

5. Két qua khao sét kha nang thiang hoa cta



cac phtc chit cho thay: kha nang thang hoa cua
cac pivalat tuong d6i cao. Su thang hoa cua cdc
pivalat kém theo su phan hay nhiét.
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