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SUMMARY

Some complexes between rare-earth elements and isopentanoic acid Ln(Isp}s;, 2-metylbutyric
acid Ln(2-Meb); and pivaloic acid La(Piv); (Ln: Sm, Gd, Ho, Yb; Isp: isopentanoat; 2-Meb. 2-
metylbutyrat; Piv: pivaloat) were synthesized and their sublimation ability have been studied.
The obtained results show that pivaloates evaporate comparatively well, whereas the sublimation
of isopentanoates and 2-metylbutyrates are low.

1- MG DAU

Phiic chét céc nguyén té dit hiém déng vai
trd quan trong trong nghién ciu va trong thuc
tién [1 - 3]. Dac biét, kha ning thing hoa cla
cdc phiic chit dd mo rong pham vi ing dung
clia chiing nhu: tach, 1am sach cic nguyén 6 dat
hiém, tao cdc mang mong oOxit, ch€ tao vat liéu
méi [4 - 6]. Cac B-dixetonat ¢4 kha nang thang
hoa di duge nghién ctu nhiéu, trong khi dé cic
cacboxylat dit hi€m con it dugc nghién cuiu.
Kha nang thiang hoa cua cdc phite chdt dat hiém
phu thugée nhiéu vio phéi tir. Phic chit véi céc
phéi tlr cong kénh thudng c¢é khd ning thang
hoa t6t do hiéu ting khong gian ngan can qua
trinh polime héa cdc phitc chat. Véi muc dich
lam sdng to6 méi lién hé giita cau tao phoi tir va
kha nang thiing hoa cla cdc phitc chét, chiing t6i
da nghién ctu tinh chét va kha nang thang hoa
chia mot s6 phiic chit gilta cic nguyén t& dét
hiém v&i cdc déng phin cta axit pentanoic:
isopentanoic (HIsp), 2-metylbutyric (H{(2-Meb))
va pivaloic (HPiv).

11 - THUC NGHIEM

1. Téng hop cac cacboxylat dat hiém

Cic isopentanoat dat hi€ém va 2-
metylbutyrat ddt hiém duge téng hop theo [7].
Céc pivaloat dit hiém duge téng hop theo [8].
Hiéu sudt téng hop dat 70 - 80%. San phidm c6
mau dac trung clia ion ddt hiém.

2. Cac phuong phap nghién citu

Ham luong dit hi€ém dugc xac dinh bang
phuong phép chudn d6 complexon véi chét chi
thi arsenazo III [9].

P_hc"; héap thu héng ngoai dugc ghi trén may
Impact 410 - Nicolet (M§). Miu dugc ché tao
bing cdch ép vién vdi KBr.

Gian d6 phan tich nhiét duge ghi trén may
Labsys TG/DSC- Setaram (Phdp), trong mdi
truong khi nito. Nhiét d¢ duge nang tir nhiét do
phong dén 800°C vdi tée do dot néng 10°C/phuit,

Phé khéi lugng dugce ghi trén mdy LC-MSD-
Trap-SL. Nguén ion: ESI-mod. Nhiét do khi 1am
kho 325°C. Ap sudit khi phun: 30 psi.
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3. Thang hoa phitc chit trong chan khong

Su thang hoa ciia cic phic chit duge thuc
hién trong diéu kién dp suét thip (khodng 100
mmHg), miu duge gia nhiét tir tir dé€n khodng
400°C. Sau khi qué trinh thing hoa két thiic, xdc
dinh khoi lugng chit di thang hoa, khoi lugng
chdt con lai va phan tich xac dinh ham luong
kim loai trong mdi phin bing phuong phédp
chuin do complexon [9].

111 - KET QUA VA THAO LUAN

Két qua phan tich ham lugng cic ion di
hiém duge dua ra & bang 1. Két qua thing hoa
cla cdc phtic chat duge trinh bay & bang 2. Hinh
1 12 phé hip thu héng ngoai cua Ho(2-Meb).,
hinh 2 1& gian d6 phan tich nhiét cia Ho(Isp)s,
hinh 3 13 phé khéi luong cua cdce phic chit Yb
(111},

Bdng 1: Két qua phén tich ham lugng kim loai trong cdc phire chit

STT Codng thie gia diqh cua cédc phuc Him lugng ion kim loai trong cic phidc chat
chat Ly thuyét Thue nghiém
| Sm(lsp), 33,14 33,27
2 Gd{isp), 34,10 34,19 l
3 Ho(Isp), 35,22 35,38
4 Yb(Isp), 36,31 36,12
5 Sm(2-Meb), 33,14 33.85
6 Gd(2-Meb), 34,10 34,22
7 Ho{2-Meb); 35,22 35,59
8 Yb(2-Meb}, 36,31 36,11
9 Sm(Piv), 33,14 33,04
10 Gd(Piv), 34,10 3421
11 Ho(Piv), 35,22 35,12
12 Yb(Piv), 36,31 36,28

Céc két qua & bang 1 cho thdy ham luong dit hiém trong cdc phife chit xdc dinh bing thuc

nghiém twong déi phi hop véi tinh theo ly thuyét.

Ugs ¥n Pab 02 0028 13 2007 [Er
Fumen 32

Ratatiial &30

Hinh I Phé hép thu héng ngoai cia Ho(2-Meb),
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Atmospare: 2

Hinh 2: Gian dé phan tich nhiét cia Ho(Isp),




Bdng 2: K&t qua khao sat kha nang thang hoa cuia cdc phirc chat

Phin thiing hoa Phin cin
i oan %
Nhiét d6 | ¢ theo . % theo R
Stt | Phitc chdt | thang khéi Ham theo Kkhéi Ham k% t};eo.
hoa lwong lugng kim lugng luemg im foat
i kim loai | loai - kim loai (¥%)
(*} ) *)
1 Sm(Isp), 340-360 18,44 11,48 6,39 81,29 37,99 93,21
2 | Gdspy, | 350-360 | 2245 | 11,51 | 7.58 | 77.2 40,54 91,78
3 Ho(Isp), 350-360 19,37 10,41 5,73 80,25 41,14 03,74
4 Yb(Isp), 340-350 20,54 14,86 8,36 79,53 41,75 91,42
5 | Sm{2-Meb), | 350-360 17,98 15,44 8,36 82,02 37,11 91,58
6 | Gd(2-Meb), | 350-360 | 2036 | 1220 | 729 | 79.64 | 39,71 92,75
7 | Ho(2-Meb), | 350-360 21,85 10,42 6,47 78,15 42,11 93,46
& | Yb(2-Meb), | 340-350 22,12 11,86 7,23 77,88 43,22 92,72
9 Sm(Piv), 355-360 50,02 27,54 66,64 19.95 5541 33,36
10 Gd(Piv), 355-360 72.11 23,39 49,39 27,89 56,41 50,59
11 Ho(Piv), 370-380 62,72 20,45 36,41 37,28 60,03 63,55
12 Yb(Piv); 370-380 78,04 24,19 51,97 21,94 79,55 48,07
. m . : LY mC,,
(*) % theo khoi egng = —.100% ; {*¥*} % theo kim loai = —*~ = ———.100%
m my, m C

Trong d6: m 1a khéi lugng cha phén thiang hoa hodc phan can (g)

m® 12 khéi luong miu ban dau 14y dé thing hoa (g)

m,, 1a khai lugng kim loai ¢é trong phan thang hoa hoac phdn can (g)

my, 12 khéi luong kim loai ¢6 trong mau ban ddu ldy dé thang hoa (g)

C,,1a ham luong kim loai ¢6 trong phan thang hoa hoac phan can (%)

C}?,, 12 ham luong kim loai ¢é trong mau ban ddu lay dé thang hoa (%).

Trong phé hdp thu héng ngoai cta cde phitc
chat khong xudt hién dai & ving 3000 - 3500
em’’, chiing t6 khéng ¢6 nudc trong thanh phin
cha cdc phifc chdt. Dai & ving 1710 em’ dic
trung cho dao déng ciia nhém -COOH trong cic
axit bi dich chuyén vé ving ¢6 50 séng thip hon
trong cdc phitc chat (1526 - 1544 cm™), chimg
to trong céc phie chit, lién két kim loai-phdi tir
da duge hinh thanh qua nguyén t oxi cia nhém
-COO 1am cho lién két C=0 trong phoi tu bi
yéu di.

Nghién ctu cdc gian dé nhiét cta cdc phiic
chét thay ring viing dudi 235°C khong xudt hién
hiéu tng nhiét va hiéu tng mat khéi fuong,
chiing té trong thanh phin cta cdc phic chit
khong ¢6 nude. Két qua nay hoan toan phit hop
v6i dit kién cia phé hdp thu héng ngoai. Cac
hiéu tng thu nhiét va téa nhiét con lai dng véi
qua trinh phan huy cda cidc phidce chit tao ra san
phim cuéi cing 1A cdc oxit Ln,0,, rieng qué
trinh phan hiy nhiét cia cic 2-metylbutyrat rét
phitc tap, san phim cudi cling clia qud trinh
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phan hay nhiét khong ng vdi cdc oxit Ln,0,.
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Hinh 3: Phé khéi luong clia: a) Yb(Isp)y;b) Yb(2-Meb)s; ¢) Yb(Piv),

Tir cde két qua thu duge & bang 1 thay rang
kha niang thang hoa cla cdc phic chat
isopentanoat dit hi€ém va 2-metylbutyrat dat
hiém déu thdp. Phd khéi lugng clia Yb(Isp), va
Yb(2-Meb); (hinh 3a va 3b) cho thdy pic ing
voi m/fz 16n nhit c6 gid tri 1a 925 va 997 tuong
ing, trong khi dé khéi lugng phan tir cha
Yb(Isp): va Yb(2-Meb); déu 1a 476,4. Diéu do
chimg to & trang thdi hoi isobutyrat va 2-
metylbutyrat ctia ytecbi ton tai & dang polyme,
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do d6 han ché kha nang thing hoa cua cédc phic
chat. Trong khi d6, cdc phic pivaloat dit hiém
thang hoa t6t hon hin hai loai phic chit trén.
Phé khéi lugng clia Yb(Piv), (hinh 3c) cho thdy
pic ing véi m/z 1én nhat ¢é gid tri ding bing
khéi lugng phan tir ctia Yb(Piv),. Diéu dé cho
thdy, khdc v6i cdc isopentanoat va 2-
metylbutyrat, & trang thii hoi pivaleat cla
ytecbi t6n tai & dang monome. Vi viy cic
pivaloat c6 kha nang thiang hoa t6t. Nguyén



nhin cha sy khdc nhau nay 1a do axit pivaloic
chita nhém rert-butyl céng kénh di tao ra hiéu
ung khéng gian ngin can hilu hiéu qua trinh
polime hda cua cdc phic pivaloat dat hi€m, vi
viy su thang hoa cla céc pivaloat 1a tuong doi
tot. Nhu vy ciu tao ciia cdc ph6i tir anh hudng
dén kha nang thang hoa cia phire chat: phéi tur
cang cong kénh thi phic chét thing hoa cang
(6.

IV - KET LUAN

1. P téng hop dugc cic isopentanoat, 2-
metylbutyrat va pivaloat dit hiém LnlL, (Ln: Sm,
Gd, Ho, Yb; L: isopentanoat, 2-metylbutyrat,
pivaloat).

2. Da nghién ciu cdc san pham thu dugce
bing phuong phdp phé héng ngoai, phuong
phdap phan tich nhiét va phuong phéap phan tich
nguyén 6. Két qua cho thay cdc phirc chilt tong
hop duge déu & dang khan va cd céng thifc
Ln(Isp);, Ln{2-Meb), va Ln(Piv); (Ln: Sm, Gd,
Ho, Yb; Isp: isopentanoat; 2-Meb: 2-
metylbutyrat; Piv: pivaloat).

3. Da khao sat kha niang thang hoa clia cic
phic chit, két qui thu dugc cho thdy: cdc
pivaloat thing hea tuong déi tot, trong khi dé
cic isopentanoat va 2-metylbutyrat thing hoa
kém. .

4. Pi nghién cttu phé khéi lugng cla céc
phitc chét cua ytecbi. Két qua cho thdy o trang
thai hoi isopentanoat vi 2-metylbutyrat ton tai &
dang polyme, cdn pivaloat ton tai ¢ dang

monome.
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