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TONG HOP VA NGHIEN CUU TiNH CHAT CUA MOT SO
ISOBUTYRAT DAT HIEM
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1. Mddau

Cac cacboxylat ¢4 ung dung rong rai trong cac linh vuc khac nhau nhu phan
tich, tach va lam sach cac nguvén t6, ché tao vat liéu mdi. lam chat phu gia dé giam
kha nang kich né cua ddng co d6t trong [1].

Tac gia [2] da téong hop dude mot s6 pivalat dat hiém va xac dinh dude tinh
thang hoa rat dinh lugng cua ching.

Axit pivaloic (CH,),C-COOH 1a mét phéi tit cong kénh nén khi tao phiac véi
cac ion dat hiém né cé kha niang lam giam bét qua trinh polime hoa cua cac pivalat

dat hiém va quvét dinh tinh thang hoa cua chung.

Lgi dung tinh chat nay ma ngud ta di tach duge dat hiém ra khoi cac
nguvén té Ba, Ca, Sr, U va Th bing phuong phap thang hoa [3.4,5). Tuy cac
cachoxvlat da dudc nghién citu nhiéu nhung cac isobutyrat dat hiém dudc nghién
ciuu con it.

Axit isobutyvric (Hisb) cé ciu tao tuong tu nhu axit pivaloic.

H3C~—~. cH- coon
H,C

Nén c6 thé chd ddi cac isobutyrat dat hiém ciing ¢é nhiing tinh chit tucng tu
cac pivalat dat hiém. Pé déng gép vao linh vite nghién ciu nav chung téi tién hanh

tong hgp va nghién citu tinh chat cua mot sé isobutvrat dAt hiém.
2. Thuce nghiéem

(‘ac isobutyrat dat hiém dude téng hop phong theo phuong phap téng hap cac
pivalat dat hiém ¢ tai liéu [2]: can chinh xac mdt lugng oxit dat hiém (107 mol) cho
vaio binh cau day tron. Thém viao binh | ml axit isobutyric (10° mol) va 5ml nudc
cat. Dun héi luu hén hdp cho téi khi xuat hién két tia bam vong quanh thanh binh
va lugng oxit dat hiém 3 dav binh da tan hét thi ngiung dun (khoang 2-3 gid). Dé
ngudl, loc, ria két tua bang dietyvlete. Lam khé san pham trong binh hut am. San
pham thu dude & dang bot min, ¢é6 mau sac dac trung cua ion dat hiém. Hiéu suat
téng hop gan 80%. San pham tan tot trong cloroform, etanol, axeton, nudc rit it tan

trong dietylete.
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Phé héng ngoai duoe ghi trén may quang phd Shimadzu ER /IR 08101M cua
Nhat Mau dude ép vién v KBr.

Gian d6 phan tich nhiét duge ghi trén may Shimadzu TGA- 50H cua Nhat,
trong dong khi N, dén 700°C, véi tée do dot 10 /phait.

Ham lugng cac ion dat hiém Ln' dude xac dinh bang phuong phap chuan do
complexon vdi chi tht asenazo I [6]. Ham lugng cacbon dudge xac dinh trén mav

phan tich tu dong.

3. Két qua va thao luan

Két qua phan tich nguvén td, phdé héng ngoai va phan tich nhiét cua cac san

pham duge dua ra d cac bang 1, 2 va 3.

Bf\ng 1. Két qua phan tich nguvén t&

i Cong thie du k](‘n | n'" (%) —“ C) |
L"‘—i’—" S | Tinh toan 1._Thuc nghiém | Tinh toan J_Thfli(‘ nghiém !
Y (Isb), '3l.{()_ 1 24,2 - 24,5 13,05_ _L _l3.-ll o
__2___ r (Isb),.3H,0 32,2 | 32,0 1096 | 11,10
3 | Nd(Isb),.3H,0 31,4 31,1 1045 | 10,50 |
4 | Sm(Isb),3H,0 32,3 32,6 1031 | 1052 |
5 | Eu(Isb),.3H,0 32,5 2,2 10,28 10,35 |
LG a (Isb)1 3H,0 33,3 33,1 10,17_“ l 10,31 '
|7 | Erdsb),3H.O 34,6 34,7 995 | 1022 |

Tit két qua phan tich ham lugng Ln? va cacbon chung té1 dua ra cong thuc
gia thi€t cua cac san pham téng hdp dude (bang 1).

Dé quv két cac dai trong phé hdp thu hdng ngoai, chung tdi so sanh phd cua
san pham tac thanh véi phé cia phéi tit tu do HIsb. Trong phé hdng ngoai cia axit
isotutyric, cac dai d vang 2977 - 2560cm ' dude quy cho dao déng bién dang cua
nhém CH,. Cac dai nim d vang 1705 cm ' quy cho dao déng hoa tri cia nhom -COO |
dai nay ¢6 cudng dd véu chiing to axit isobutyric ¢é ciu taoc dime tao bai lién kot
hidro [3].

Trong phé héng ngoai cia cac san pham isobutyrat dat hiém c6 dai rong, ¢
cudag do manh trong ving sé séng 3200 - 3600cm ', dai nay duge quv cho dao dong
hoa tri cita nhém OH trong phan tit nudc. Diéu dé chung té trong cac san pham ¢é
H,C Cac dai d vuang 1535 - 1541ecm ! thudc vé dao déng hoa tri cua nhéom -C=0, da)
6 vung 2970 - 2972cm ' dude quy cho dao déng bién dang cua nhém CH,. So vdi pho

cua 1xit isobutvric, cac dai nay da chuyén vé viung cé sé séng thap hon. Diéu dé co
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thé giai thich rang khi tao thanh cac isobutyrat dat hiém, mat dé electron trong cac
lién két C = O di bi giam di do tao thanh lién két cho nhan O —» Ln, tic la eacboxyl
lién két var dat hiém o dang anion R-COO- Ln® va lién két dude thuc hién qua
nguvén tu oxy cua nhém cacboyl. Gia thiét nay con duge xac nhan qua dai vy trong
phd ciia cac san pham da chuyén dich sang viung cé s6 séng 16n hon so véi trong phd

cua Hisb.

Cac két qua thu dude 3 trén chiung té qua trinh téng hgp da tao thanh san
pham mdi, trong thanh phan cua san pham ¢6 nude va lién két - COO - M dude thuc

hién qua nguyvén tu oxv cua nhém cachoxvl va chi véu mang tinh ion.

Bang 2. Cac tan sé hip thu dac trung trong phé hdng ngoai (cm ')

[ e ‘. W . I |
Phuc chat n Veso BCH, ' Vel Vou
T B
Hisb 1705 | 2977 | 809
Y (Isb),.3H,0 1541 | 2972 | 857 3441
Pr (Isb),.3H.0 1535 2970 852 3371
Nd (Ish),.3H. O 1536 2971 853 3386
Sm (Isb),.3H,0 1535 2972 851 3380
| =
Eu (Ish),.3H,0 1536 2971 853 3365
Gd (Isb),.3H.0O 1538 L 2971 853 3386
I —- 1 |
Er (Isb) .3H,0 1548 2972 | 857 . 3379

Bang 3. Két qua phin tich nhiét

- —7 T T - o —— 1
| | . ' Do giam khaa I
| Phitc chat | .\ihjéf Hiéu.fmg . (_‘z‘i‘u tu | S:'n‘m phéfm : l\wnTg("o) .

do("C) nhiét | tach con lm Tinh Tl |

| J l 1 | | toan | ngk m |

INd (Ish),.3H.O |114,5 I'I‘hu nhiét |3 H,0 | Nd(Isb), ;1 1,8 8') !

| 342363 | Téa nhigt |Phan by [Nd(CO.), [46,8 {13,4 i

! va chay '

NS S S s AN AN B

| Ex (Isb) .3H,0 1138,8 iThu nhaét i3 H.O IE:'([sb)_} I11,‘.2 | 10,1 !
| 379 |T6a nhiét | Phin huy | Er (CO ), |39,1 l-l 1,1

| ' |va chay | ]

I I S | S S N PR

Trén gian d6 phan tich nhiét cua 2 phiuc chat cua Nd va Er ¢6 mot hiéu ng
thu nhiét 3 114,5°C va 138,5'C tuong ing va mét hiéu ung toa nhiét manh g 342 .
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363'C (vdi san pham cua Nd) va 379°C (v8i san phiam cua Er). Tuong ung véi hai
hiéu ing nhiét nav 1a har hiée Ung mat khaé ludng trén ducang DTG (hang 3)

Chung to1 gia thiét rang hiéu dng thu nhiét ing vdi su tach nudc trong cac
san pham. Nhiét dé tach 1145 - 138,8'C chiing t6 nudc tham gia phéi tri. Nhu vav
cong thitc chung clia cic san pham la Ln(Isb),.3H.0. Sau khi tach nudc, san phim
trung gian tao thanh la Ln(Isb),. Két qua nayv hoan toan phu hgp vdi cac dit liéu phd
hiap thu héng ngoar.

Hiéu ng toa nhiét manh d 358 - 379 'C 'ng vd khor lugng by mat la 43,4%
(v8i san pham cua Nd) va 41,4% (véi san pham cua Er). Ching téi1 gia thiét & nhiét
do nav da xav ra qua trinh phan huy va chay cta Ln(Isb), va tao thanh Ln,(CO ), Vi
hai qua trinh nay xay ra d nhiét d6 rat gan nhau nén trén duong DTA chi quan sat
dude mdt pic va ciing chi c6 mét hiéu iing mat khoi ludgng. Két qua nay tucng tu nhu
két qua thu dudc khi nghién citu su phan huy nhiét cia mét sé n-butyrat dat hiém
trong [7].

Vdai cac gia thiét trén chung té1 thay % mat khol ludng theo tinh toan phu
hgp véi s6 1iéu thuc nghiém (bang 3).

Qua d6 chiing té1 gia thiét s¢ dé phan huy nhiét cua cac 1sobutyrat dat hiém

nhu sau:

Ln(Isb);.nH, 0 — Ln(Isb); — Ln,y,(CO;),.

Cac két qua phin tich nguyén t8, phé hdng ngoai va phan tich nhiét, déu
khing dinh cac phuc chat thu dude déu c6 nudc tham gia phéi tri. Tuong tu cac
pivalat dat hiém néi1 riéng [2] va cac cacboxylat khac néi chung [5], cac
LnIsb),,nH.O déu tan trong nudec va H,O tham gia vao cAu phéi tri. S6 phan tu
H,0 thay déi tuy thudc vao ban chit cia nguyén té dat hiém va diéu kién téng hgp
phic (0,5 < n < 5).

Ching téi hy vong rang cac isobutyrat dat hi€m ciing ¢6 nhiing dac tinh qui
gia tudng tu nhu cac pivalat dat hiém.

4. Két luan

1. Pa téng hop dude cac isobutyrat cua Y, Pr, Nd, Sm, Eu, Gd va Er dus
darg ran Ln(Isb),.n H,0.

2. Pa nghién citu cac san phdm bang phuong phap phé hdng ngoai, thay ring
trorg thanh phan cia cac san phidm cé H,0 tham gia phéi tri va lién két  -COO-Ln
duo: thuc hién qua nguyvén tu oxy va chu yéu mang tinh ion.

3. Da nghién cttu cac san phAm bang phuong phap phan tich nhiét va di gia
thié& so d6 phan huy nhiet.

Ln(Isb),, nH,0 -» Ln(Isb), —» Ln,(CO,),.
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SYNTHESIS AND CHARACTERIZING OF SOME RARE-EARTH
ISOBUTYRATERS

Trieu Thi Nguyet, Trinh Ngoc Chau
Department of Chemical, College of Science, VNU

Ln (Ish);.nH,0 (Lin: rare-earth element; Isb: Isobutyrate ion) were prepared
by the treatment of Ln,0, with Hlsb. The IR study and thermal analysis data
reveal that the rare-earth 1sobutyrates contain H,0 and the bonding between Ln"

and Isb has ion charater.



