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ABSTRACT

The complexes of some rare earth elements with dipivaloylmethane (2,2,6,6-tetramethyl-3,5-
heptandion) was synthesized and studied. The complexes was formed in mixture of ethanol - water
solvent and their formula were Ln(DPM); (Ln: Sm, Gd, Er, Yb; DPM: dipivaloylmethanate). The
synthesized complexes was studied by IR, thermal analysis and mass-spectroscopy methods. The
obtained results showed that dipivaloylmethanates are monomes and thermostable. The

separation of dipivaloylmethanates was supposed.

- MO PAU

Nho ¢6 nhiéu tinh chdt quy bidu ma phic
chat p-dixetonat clia cac nguyén td dit hi€m
dugc rdt nhi€u nha khoa hoc quan tam nghién
ctiu. Cac B-dixetonat duoc tng dung rong rai
trong cdc linh vuc tach, lam sach va lam giau
cdc nguyén td dat hi€m, tao cdc mang mong oxit
[1 - 3]. VGi muc dich gép phan nghién ctu vao
linh vuc ciac B-dixetonat kim loai, trong cong
trinh nay, chiing toi trinh by két qua téng hop
va nghién ciu tinh chat phic chat
dipivaloylmetanat cuia mot s6 nguyén t6 dat
hi€m. Phoi tir dipivaloylmetan (HDPM) 1a mot
B-dixeton c6 nhém th€ tert-butyl cong kénh nén
phic chit cia né véi cdc nguyén t6 dit hi€m
thuong khong bi polyme héa va do dé hda hen
nhiéu ting dung trong cong nghé tich va tao céc
mang mong oxit.

I - THUC NGHIEM

1. Tong hop phiic chat

Phoi tir dipivaloylmetan duoc st dung dé

408

tong hop phtc chét c6 do tinh khiét trén 97%
(Merck). Qui trinh téng hop phiic chat dugc mo
phong theo tai liéu [4]: thém 0,006 mol NaOH
trong etanol 50% vao dung dich chira 0,006 mol
HDPM trong etanol 95%. Khudy hon hop trén
may khudy tir khoang 30 phiit roi thém ti€p vao
d6 0,002 mol Ln(NOs); (Ln: Sm, Gd, Er, Yb)
trong etanol 50%. pH ctia hén hop dugc giit 6n
dinh trong khoang 6 - 7. Phan tng dugc thuc
hién dudi dp suat thap, hon hop tiép tuc duoc
khuay khoang 4 - 5 gio. Khi lugng dung moi
bay hoi con khoang 50% thi thém khoang 30ml
nudc cit vao hén hop phan tng. Phic chat ran
tach ra dugc rira bang hon hop etanol - nuGe trén
phéu loc chan khong va duge két tinh lai trong
n-hexan. Phuc chit dugc 1am kho trong binh hat
am. Hiéu suét téng hop dat 80 - 85%. Phiic chat
thu dugc c6 mau dac trung cta ion dat hi€m, tan
tot trong mot s6 dung moi hitu co nhu etanol,
dietylete, CCl, va CHCl,.

2. Cac phuong phap nghién ctiu

Ham luong Ln(Ill) duoc xdc dinh béang
phuong phdp chuidn do Complexon véi chat chi
thi Arsenazo III [5].



Phé hép thu hong ngoai ctia phitc chat dugc
ghi trén mdy IMPACT 410-Nicolet (M¥). Mau
dugc ché tao bang cach ép vién véi KBr.

Gian do6 phan tich nhiét cua phiic chét dugc
ghi trén mdy Labsys TG/DSC SETARAM
(Phdp) trong khi quyén nito. Nhiét do dugc nang
tlr nhiét do phong dén 700°C véi toc do dot ndong
10°C/phuit.

Phé khéi luong dugc ghi trén mdy LC-MSD-
Trap-SL bang phuong phdp bidn pha ESI-mod.
Nhiét do khi lam kho 325°C, 4p suat khi phun:

30 psi.
111 - KET QUA VA THAO LUAN

Két qua phan tich nguyén t6, phé hap thu
héng ngoai, phan tich nhiét va phé khoi lugng
clia cac phuc chat duge trinh bay & cac bang 1,
2, 3 va 4 twong ting. Hinh 1 12 phd héng ngoai
cta Gd(DPM);. Hinh 2 1a gian d6 phan tich
nhiét ctia Yb(DPM),. Hinh 3 13 phé khoi lugng
cta Gd(DPM);.

Bang 1: Két qua phan tich ham lugng kim loai trong céc phiic chat

Cone thic #i4 dinh Ham luong ion kim loai
STT ?ng t ue g,la lﬂ/ trong cac phuc chat, %
cua céc phuc chat - -
Ly thuyét Thuc nghiém
1 Sm(DPM);, 21,46 21,25
2 Gd(DPM), 22,24 22,43
3 Er(DPM), 23,32 23,11
4 Yb(DPM), 24,96 24,30

Cac két qua & bang 1 cho thdy ham lugng
dat hi€m trong céc phic chat xac dinh bang thuc
nghiém tuong doi phi hop véi cong thic gia
dinh.

Trong phé héng ngoai cia HDPM xuat hién
dai hdp thu rong dic trung cho dao dong hoa tri
Vou clia nhém -OH & ving 3300 - 3500 cm™,
chiing t6 n6 ton tai & dang enol. Dii ndy véang
mat trong phdé hap thu hong ngoai cha phic
chat. Dai hap thu dic trung cho dao dong hoa tri

ctia C=0 trong phan tt HDPM (1604,9 cm™) bi
dich chuyén vé viing c6 s6 séng thdp hon (1551
- 1575 cm™) trong phé cua céc phiic chat. Ngoai
ra, trong phé clia cdc phitc chat con xudt hién
dai hap thu dac trung ctua dao dong hod tri v, o
& ving 603 + 612 cm™. Cac két qua thu dugc
chiing to ion Ln** da thay thé proton trong nhém
enol va lién két phoi tri véi DPM™ qua nguyén t
O ctia nhém C=0, céc phitc chat thu dugc déu &
dang khan.

Bdng 2: C4c dai hap thu chinh trong phé hap thu hong ngoai cia HDPM va céc phtc chat (cm™)

STT Hop chat Von Ve, Ve=o Ve=c dcn 5CH3 VLno
I HDPM | 3440,5 %g%é 1604,9 ; 14657 | 13710 | -
2 | SmDPM), i gg%g 15751 | 1499,1 | 1385,1 | 13553 | 603,5
3 | GdDPM), i %g%é 1575,1 | 14989 | 13974 | 13523 | 605
4 | ExDPM), i gggg’; 1551,1 | 15056 | 13984 | 13609 | 608,1
5 | YbDPM), i %ggz’g 15529 | 15060 | 14098 | 13604 | 612.8
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Bdng 3: Két qua phan tich nhiét ctia cdc phic chat

STT | Phic chat Nhiét do, °C Hiéu tng nhiét | % mat khoi luong
1 Sm(DPM), 206 — 484 Thu nhiét 85,7
2 Gd(DPM), 187 — 440 Thu nhiét 89,3
3 Er(DPM), 178 — 450 Thu nhiét 87,7
4 Yb(DPM), 170 — 400 Thu nhiét 85,0
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Hinh 2: Gian d6 phan tich nhiét cia Yb(DPM);,

Trén gian d6 phan tich nhiét cua cic phuc
chat Ln(DPM); déu xuat hién mot hiéu dng thu
nhiét manh & 170 + 206°C, su mat khdi lugng
nhanh (85 + 89%) trén duong TG cho thdy cac
phtic chat da thiang hoa trong diéu kién phan tich
nhiét. Trén gian d6 nhiét cua céc
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dipivaloylmetanat déu khong xuat hién hiéu ting
nhiét cling nhu hiéu tng mat khéi lugng dudi
170°C. Diéu d6 chiing to trong thanh phan cua
cac phtc chat khong cé nudce. Két qua nay hoan
toan phu hop véi dit kién ctia phé hap thu hong
ngoai.



Trén phé MS clia cdc phiic chat Ln(DPM),
déu xudt hién pic ion phan tir ing ding vdi cong
thic phan tir gia dinh cta cdc phic chat (bang
4). Nhu vay, cac dipivaloylmetanat dat hi€ém cé

GU(DPM)3_L3 231 (6.667) Cm (213:236-5:41x2.000)
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cong thic chung 1a Ln(DPM),, & trang thai hoi
ton tai & dang monome. Tuy nhién, cdc phtc
chat nay khong bén trong diéu kién ghi phd,
chiing bi phan chia thanh cdc manh ion nhé hon.
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Hinh 3: Phé khoi lugng ciia Gd(DPM);,

Su phan manh cla cdc phtc chat chi yéu
theo hai co ché [4, 6]:

- Co ch€ tht nhat: dau tién cat
(CH,);,C"* (m/z = 57), sau d6 cat
(CH;);CCOCH,CO* (m/z = 127).

- Co ché tht hai: dau tién cat

nhém
nhoém

nhém

85/ —COC(CH )3 184

| —-CH COC(CHg)%
Ln /CH

- C(CH

(CH;);CCO* (m/z = 85), sau d6 cat nhém
(CH,),CCOCH,* (m/z = 99).

Dua trén cédc két qua thu duoc & bang 4 va
cac dit kién & tai liéu [4, 6], ching t6i dua ra so
d6 phan manh chu yéu cta cdc phic chat nhu
sau:
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Bdng 4: Két qua phd MS ciia cc phiic chiat Ln(DPM),

STT Phiic chat M Manh ion m/z %
Sm(DPM),* 701 0,14
Sm(DPM),(CH,),CCOCH,CO" 644 3.96
Sm(DPM)," 518 10,64
Sm(DPM)* 335 4,37
1 Sm(DPM), 700 DPM 184 5,46
(CH,),CCOCH,CO* 127 100,00
(CH,),CCOCH," 9 10,64
(CH,),CCO" 85 6,96
(CH,).C" 57 57.98
Gd(DPM)," 706 4,46
Gd(DPM),(CH,),.CCOCH,CO® 649 8,08
Gd(DPM)," 524 22,56
Gd(DPM)* 340 3,34
Gd(DPM), DPM 184 3,06
) 706 (CH,),CCOCH,CO* 127 100,00
(CH,),CCOCH," 9 1.67
(CH,),CCO" 85 0,56
(CH,).C" 57 864
Er(DPM)," 716 15,03
Er(DPM),(CH,),CCOCH,CO" 660 7843
Er(DPM)," 532 93,06
Er(DPM)" 351 1,01
DPM 184 6,33
3 | BrOPM): g L), CCOCH,CO° 127 91,26
(CH,),CCOCH," 99 237
(CH,),CCO" 85 8,70
(CH,).C" 57 100,00
Yb(DPM),* 722 0,44
Yb(DPM),(CH,),CCOCH,CO" 665 1473
Yb(DPM),’ 540 15,02
Yb(DPM)* 356 2,95
4 Yb(DPM), 722 DPM 184 943
(CH,),CCOCH,CO" 127 100,00
(CH,),CCOCH," 99 501
(CH,),CCO" 85 2004
(CH,).C" 57 35,05
11 - KET LUAN hién qua hai nguyén tir oxi cia DPM" va phic

1. Pa téng hop dugc cdc phic chat
dipivaloylmatanat Ln(DPM); (Ln: Sm, Gd, Er,
Yb; DPM: dipivaloylmetanat).

2. Bing phuong phédp IR da xdc dinh dugc
lién két gitta ion Ln (III) va DPM™ duoc thuc
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chit khong chia nude.

3. Bing phuong phédp phan tich nhiét da xac
dinh duoc phic chat twong d6i bén nhiét trong
diéu kién khao sat.

4. Bang phuong phdp phé khéi luong da dua
ra gia thiét cic phuc chat dipivaloylmatanat ton



tai 6 dang monome va da gia thiét vé so d6 phan 3. Yinzhu Jiang, Haizheng Song, Qianli Ma,
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TAI LIEU THAM KHAO 4

Tdc gid lién hé: Triéu Thi Nguyét
Khoa Héa hoc,
Truong Pai hoc KHTN, DPHQG Ha Noi.

413



