TONG HQP, NGHIEN CUU CAU TRUC PHUC CHAT CUA
1,10-PHENANTROLIN VA ERBI (111) TRICLOAXETAT
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Tém tit. Phirc chat cia Erbi (III) véi 1,10-phenantrolin va phéi tir tricloaxetic dd dwoc tong
hop va xdc dinh thanh phan dya trén cdc phirong phdp: phén tich nhiét va phan tich nguyén to.
Cdu triic ctia phike chat ciing dwoc xdc dinh bang cdc phwong phdp phdn tich hién dai nhie: pho
hong ngoai, phé raman, phé "H-NMR. Két qua nghién cieu cho thdy véi ti 1é mol giita ion trung
tam va phoi tir la 1:2 thi phdn g tong hop phirc dat hiéu sudt cao nhat.
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1. PAT VAN DE

Phirc chét cua 1,10-phenantrolin (phen) voi mot sé nguyén t6 dat hiém (NTDH) da
dugc c4c tac gia nghién ctru rong rai trong nhiu nam tré lai day [1, 7], ddc biét mot sb
phuc cua phen véi Eu, Tb, Sm, Nd, ... Ging dung trong nhiéu linh vuc nhu trong ndng
nghi¢p, khoa hoc vat liéu [2, 7]. O nudc ta, viée téng hop cac phtrc cia nguyén td dat
hiém véi phen va mot s6 phéi tir khac chua duoc nghién ciru nhidu va méi diung lai &
phirc ctia Europi, Techi... Trong bai bao nay, ching t6i trinh bay két qua tong hop, nghién
ctru cau tric phtic chat rén ciia Erbi voi phdi tir phen va tricloaxetic hy vong s& gop phan
tich curc cho viéc nghién ctru va tmg dung cac phirc chit ctia nguyén té dat hiém.

2. PHAN THU'C NGHIEM
2.1. Hoa chit va thiét bi

Céac hoa chat st dung trong nghién ctru 12 cac hoa chit tinh khiét (PA): Er,Os,
CCIl;COOH dic, C12HgN,.H,0, axeton, con tuyét déi.

Nghién ciru phirc chat tong hgp dugc bang cic phuong phap vat 1y hién dai nhu
phd hong ngoai (IR) ghi trén may IMPACT — 410 NICOLET; pho Raman dugc ghi trén
méay Micro Raman LABRAM; ham lugng cic nguyén té C, H, N dugc phan tich trén
méy phan tich nguyén t6 Thermo Electron Eager 1112 tai phong thi nghiém hoéa hoc cua
nha may loc dau Dung Quét, Quing Ngii.

Phan tich nhiét, phan tich ham lugng oxit NTPH dugc thyc hién tai Phong Vat
liéu Quan sy, Khoa Hoéa ly Ki thuat — Hoc vién Ki thudt quan su, Ha Noi.

2.2. Tong hop phirc chit

Diéu ché dung dich mudi Er(CCI;CO0); [2, 4]: Can chinh xé4c luong Er,03 99,9
% da tinh toan trudc khi chuyén vao cdc chiu nhiét, thim uét béng nudc, thém tur dung
dich axit, CCI3COOH dac va dun nong dén khi tan hét. Sau do, tién hanh dudi axit trén
bép dién nhiéu lan véi nude cat dén khi lugng axit du bi loai bo, tiép tuc ¢d dung dich



dén mudi 4m, hoa tan bang nudc rdi chuyén vao binh dinh mic. Nong d6 cua mudi
duoc kiém tra lai bang phwong phap chuén d6 bing DTPA 10°M véi chi thi 1a
Arsenazo (III) trong moéi trudong dém axetat co pH =5 + 6.

Tdng hop phirc chit (phen),Er(CClsCOO)s [4]: Lay 4 mmol phen hoa tan trong 50
ml con tuyét ddi, sau d6 cho phan tng v6i 10ml dung dich mudi Er(CC13C00); 0,2 M,
pH =4,5 = 6. Hn hop phan tng dugc dun nong dén s6i va sau d6 duoc ché hoa véi 150
ml axeton néng, dé yén trong hai ngay, thu dugc két tia mau hong nhat. Loc rira két taa
bang axeton, say khd trong tu siy chan khdng ¢ nhiét do 50 — 70°C, sau d6 bao quan trong
binh hut 4m. San pham thu duoc tan trong nude, khong tan trong axeton, etanol,. ..
3. KET QUA VA THAO LUAN
3.1. Tong hop phire chit 1,10-phenantrolin Erbi (111) tricloaxetat

Tién hanh téng hop phirc véi ty 18 mol giita phen : Er** la: phen:Er = 1:1; 2:1;3:1;
4:1, két qua thu dugc nhu sau:

Bang 1. Hiéu suit tong hop phurc & cac ti 16 mol khac nhau

TN phen/Er(111) | Hiéu suét (%)
1 1:1 47

2 2:1 56

3 3:1 35

4 4:1 30

Két qua nghién ctru cho thy hiéu suét phan (mg tong hop phirc dat gia tri cao nhat
twong tmg voi ti 1& s6 mol phen: Er 1a 2:1, ti 1¢ nay dugc chon dé tong hop phtic cho cac
nghién ciru tiép theo.

3.2. Xac dinh thanh phén phirc

Thanh phan phirc dugc xéc dinh bang phuong phap phan tich nhiét va phan tich

ham lugng cac nguyén t6 C, H, N. Két qua dugc trinh bay & Hinh 1.
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Hinh 1. Gian dd phan tich nhiét va phan tich nguyén t6 cua phen-Er**- CCl;CO0"
a. Gian d6 phan tich nhiét b. Gian do phén tich nguyén t6



Qua gian do phan tich nhiét, phan tich nguyén té chiing t6i dd so sanh ham lugng
Er,O3 sau khi phan huay phirc chit. Thanh phan phan trim (%) cac nguyén té C, H, N
trong phirc chat giita sé liéu tinh toan theo 1y thuyét cho cong thirc
[(phen),Er(CCIsCO0)s] va theo két qua phan tich thu duoc & Bang 2.

Bang 2. Ham luong Er,O; sau khi phan hay phire chét va thanh phan C, H, N trong phiic

Er,03(%) C(%) H(%) N(%)
Phtrc chat

LT PT LT PT LT PT LT PT

Phen-Er(111)- OCOCCI; | 16,27 | 18,30 | 35,07 | 3537 | 1,95| 2,15 | 546 | 5,50

*LT: % theo Iy thuyét; PT: % theo két qua phdn tich.

S6 liéu trén cho thay két qua giira 1y thuyét va thuc nghiém tuong duong nhau. Do
d0, c6 thé khang dinh thanh phan phuc tong hop dugce phu hop voi cong thirc gia dinh 1a
[(phen),Er(CCI3COOQ)].
3.3. Xéc dinh cau tric phirc chat
3.3.1. Phé hong ngoai

Pho hong ngoai cua phen, (phen);Er(CCI;CO0); va cac sd song dic trung duoc
dua ra & Hinh 2 va Bang 3.
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Hinh 2. Ph6 hong ngoai ciia phen va (phen),Er(CCI3CO0)3
a. Pho hong ngoai ctia phen b. Phd hong ngoai cua (phen),Er(CCI3CO0)s

Bang 3. Cac tin sb dic trung (cm™) phd hdng ngoai cua phen, (phen),Er(CCI;CO0);

Hop chat ve=C Ve=N VC-H(thom) VCoO0(kdx) VCoOo(dx)

C12HsN2.H20 1643 1558 3062 - -

(phen),Er(CCIsCO0); | 1601 1519 2938 1654 1420




Ta thay trén phd IR ctia phtrc chat khong c6 dao dong ciia nhém —OH cua H,0
(vo-n = 3391cm™), nghia 14 phutc chét khong c6 H,0 trong cdu ndi. Két qua nay phu hop
v6i két qua phan tich thanh phan nguyén t6. Chimg t6 phen di ddy nudc ra khoéi cau
phdi tri khi lién két tao phtic.

Phé hap thy hong ngoai ctia phdi tir phen c6 nhiéu van hap thy. Mot s6 van phd
quan trong dugc qui két nhu sau: VC-H(thom) = 3062 Cm'l, ve=n = 1588 Cm'l, ve=c = 1560
cm™ [6]. Trén phd IR cia phirc chét, cac van hdp thu dic trung cho dao dong hod tri
ctia céc lién két C=C, C=N trong phdi tir phen da dich chuyén xudng tan s thap, chimg
to phdi tir phen da lién két voi nguyén tir trung tdm Er(IID), lién két dugc thuc hién qua
nguyén tir N. Nhu véy, trén phd hong ngoai da chi ra dao dong ctia cac nhom dic trung
c6 trong phue [(phen),Er(CCI;CO0)s].
3.3.2. Ph6 Raman

Ph6 Raman cua (phen),Er(CClsCOO); dugc dua ra & Hinh 3.
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Hinh 3. Ph Raman cua (phen)Er(CC13CO0)s

Ph6 Raman cta phtic chat (phen),Er(CCI3COO); xuat hién hai van c6 cuong do
trung binh 417,8 cm™ + 419,9 cm™ va 553,6 cm™ + 555,4 cm™ tng v6i dao dong hoa
tri ctia Er-O va Er-N. Dao dong cta hai lién két nay cao hay thip phu thudc vao do dai
ctia lién két Er-O (CCl;00") va Er-N (phen). D6 dai lién két ndo 16n thi tan sé dao dong
hoa tri thap, nguoc lai d6 dai lién két ngin thi tan s6 dao dong hoa tri cao. D6 dai lién két
der-o < dern, tir d6 quy két dao dong hoéa tri ciia lién két Er-O c6 tan s6 ver.o = 553,6cm™
+555,4 cm™ va dao dong hoa tri cua lién két Er-N c6 tan sb vern = 417,8 cm™ + 419,9
cm?t
3.3.3. Phé *H-NMR

Phé 'H-NMR cua phen va (phen),Er(CClsCOQ); do trong dung méi DMSO

duoc dua ra ¢ Hinh 4.
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Hinh 4. Phé *H-NMR cua phen va (phen),Er(CCl;CO0)s(a). Phd *H-NMR cua phen
(b). Phd "H-NMR cua (phen),Er(CCI3CO0);

Do dic diém c4u tao ciia phan tr phen nén phd *H-NMR thu duge ¢ cac proton
2,9;3.,8;4,7;5,6; 11,12; 13,14 [5] tuong duong nhau tung déi mdt nén cung c6 do
chuyén dich.
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Qua phan tich dit liéu phd "H-NMR, két qua do dich chuyén & twong tng véi cac
H duogc ghi 6 Bang 4.

Bang 4. Do dich chuyén hoa hoc ciia cac proton trong phen va phirc
(phen),Er(CCl;C0O0);

Hop chét H?, H’ He, H° H* H’ H>, H°
C12HgN,.H,0 9,18 7,61 8,24 7,76
(phen),Er(CCI;COO0); 9,25 7,75 8,48 - 8,50 7,84

Két qua phan tich 'H-NMR cho thay, hai proton H va H® tuong tac véi nhau va it
bi anh hudng tuong tac proton khac nén cho mdt tin hi¢u phé v6i do dich chuyén 7,76
(ppm), con proton H?, H® va H*, H' & vi tri (0) va (p) dbi v6i nguyén tir N trong phan tir
nén c6 do chuyén dich 16n hon & vi tri 9,18 va 8,24 (ppm). Proton H® va H® bi anh
huong boi tuong tac cta hai proton bén canh, mit khac ¢ vi tri (m) dbi v6i nguyén tir N
trong phan tir nén c¢6 do chuyén dich thap hon 7,61 (ppm). Sau khi tao phiic v6i Er** do
chuyén dich cac H cuia phdi tir phen trong phuc thay dbi so voi phen ty do. Sy dich
chuyén electron tir cac vi tri 2001, 90710 lam giam manh & & cac vi tri nay. T sy kéc
nhau do, cho thiy c6 sy tao thanh lién két giita phdi tir phen vé6i Er®* trong qud trinh
hinh thanh phirc. Cy thé 1 ion trung tim Er** tao lién két phdi tri voi nguyén tir N trong
phen.



Dua vao cac dit kién vé phan tich ham luong nguyén t6, phan tich nhiét, phd hip
thy hong ngoai, phd cong huong tir hat nhan, ching t6i dé nghi cong thirc cdu tao cua
phtc chit nhu sau:
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Hinh 5. Cong thirc cdu tao dé nghi cua phirc chit (phen),Er(CCI;CO0);
4. KET LUAN

1 Tién hanh téng hop phtc chét rén cua Er** véi 1,10-phenantrolin va phéi tir
tricloaxetic, nghién ciru vé ti 18 s6 mol giita phdi tir phen véi Er®* Két qua thuc nghiém
cho thdy hiéu suét téng hop dat gié trj cao nhét ing véi ti 16 mol phen : Er** =2 :1va ¢
pH =45+ 6.

2 Thanh phan phtic di duoc xac dinh bang cic phuong phap phan tich nhiét va
phan tich nguyén t6 C, H, N. Dua trén cac két qua vé phén tich nhiét, phan tich nguyén
t6, chiing toi da dé nghi cong thirc phén tir ca phire chat 1a [(phen),Er(CCl;CO0)s].

3 Céu trac ciia phirc chat duge xac dinh bang cic phuong phap phan tich vat 1y
hién dai nhu: IR, Raman, 'H-NMR. Cac dix lidu vé phé cho théy trong phirc chét
[(phen),Er(CCI3CO0)3] ¢6 ion kim loai Er®* lién két qua nguyén tir oxi ciia nhom
cacboxyl; phén tir phen lién két vi ion Er** qua hai nguyén tir nito cua di vong. Trong
phirc cht trén s6 phdi tri ctia Er 1a 7.
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SYNTHESIS, STRUCTURE OF 1,10-
PHENANTHROLINE ERBIUM (111)
TRICHLOROACETATE COMPLEX

Abstract. Complex of Erbium (I11) with 1,10-phenanthroline and trichloroacetate has
been synthesized and determined composition by using thermal analysis and
elemental analysis method and element analysis: Structure of complex also has been
characterized by a variety of modern physical methods such as infrared (IR), Raman
and 1H-NMR spectra. The study showed the molar ratio of central ion and ligand is
1:2 that efficiency was maximum.

Keywords: Complex, erbium, phenathroline, synthesize



