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PHO HAP THU ELECTRON CUA MOT S6 PHUC CHAT CUA
NGUYEN TO DPAT HIEM VOI AXIT DL-2-AMINO-N-BUTYRIC
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LE CHI KIEN!, DANG THI THANH LE?, PHAM DBUC ROAN?
'Khoa Héa hoc, Truong DH Khoa hoc Ty nhién - Pai hoc Quéc gia Ha Noi
’Khoa Khoa hoc co ban, Truong PH Giao thong Van tdi
‘Khoa Héa hoc, Truong DH Su pham Ha Noi

SUMMARY

The electronic spectrum of some rare earth complexes with DL-2-amino-n-butyric acid have
been recorded in the 400 = 1100 nm region in water. It was found that the DL-2-amino-n-butyric
acid utilized amino nitrogen and carboxyl oxygen for bonding.

Nghién ctu su tao phic gita cic nguyén t&
dat hiém (NTPH) va amino axit ¢6 ¥ nghia ca
vé mat ly thuyét va thuc tién [4]. Phic chét cua
NTDH v6i mot s6 aminoaxit dd dugc tng dung
trong nhiéu Iinh vuc khic nhau (y hoc, nong
nghiép, cong nghé sinh hoc,d ). Cic két qua
nghién citu thu dugc khing dinh ring phitc chat
clia nguyén t6 dat hiém v6i mot s6 amino axit
c6 hoat tinh thudc, tao ra nhiéu trién vong
nghién ctu ching trong y hoc [6]. Trong cong
trinh [1, 2] chiing t6i da tong hop va nghién cttu
céc phiic chat ran cua nguyén t6 dat hi€m véi
axit DL-2-amino-n-butyric (Hbu) bing phuong
phdp phan tich nguyén t6, do dan dién mol, pho
IR va phan tich nhiét. Trong cong trinh nay,
ching t6i nghién ctu céc phic chat trén bang
phuong phép phé hap thu electron. Hoat tinh
khang khudn céc phiic chat ndy dugc nghién ciu
trong cong trinh [3].

I - THUC NGHIEM

Céc phic chat duoc diéu ché dua trén phan
tung cua dat hiém (IIT) clorua LnCl; v6i Hbu
trong etanol & 70 - 80°C trong 8 h. Cac phic
chét ran thu duoc c¢6 thanh phan: [Ln(Hbu),]Cl,
(Ln: Nd, Pr, Ho, Er; Hbu: CH;-CH,-CH(NH,)-

COOH), ching tan t6t trong nudc [1, 2].

Phé hap thu electron ctia dung dich céc chat
nghién ctu trong nuéc & nong do 10° M dugc
ghi tén mdy  UV-1650PC  Visible
spectrophotometer Shimadzu. Cic dai hap thu
dac trung va gia tri mat do quang cua cac dai do
duogc trinh bay & bang 1.

11 - KET QUA VA THAO LUAN

Cac phic chat ran thu duge ¢6 mau giong
mau cta ion dit hi€ém, dé chay rita trong khong
khi 4m, tan t6t trong nudc, it tan trong etanol.
Dung dich cdc phic chdt & nong do 10° M ¢6
mau dac trung cta ion dat hiém.

Dé nghién ctu dic trung hap thu clia céc ion
Ln’" trong phiic chat, ching toi khao st pho hap
thu electron cta phoi ti tu do Hbu, clia mu6i
LnCl; va cta cac phic chat [Ln(Hbu),]Cl; &
nong do 10° M trong ving budc séng 400
+ 1100 nm.

Trong vung budc séng 400 + 1100 nm dung
dich Hbu khong hap thu dnh sdng. Pho hdp thu
electron cta cua mudi LnCl; va clia hai phic
chat dai dién 1a [Nd(Hbu),]Cl; va [Er(Hbu),]Cl,
duogc trinh bay & hinh 1.
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1. Cac dai hap thu dac trung va cac chuyén
miic tuong ng cua ching trong pho hap
thu electron cua cac phic chat

Vi tri céc dai hdp thu va cac chuyén mic
electron twong tng trong phd hap thu electron
ctia cdc phic chat nghién ciu dugc trinh bay &
bang 2.

Tir bang 1 nhan thay, da s6 cac dai hap thu
clia phiic chat aquo va phic chit véi phoi tit Hbu
c6 do dai séng A trung nhau, chi khac nhau &
cudong do hap thu dnh sdng. Diéu nay ching td
trong cdc phic chat v6i Hbu cudng do cla
truong phoi tlr tang 1én kha manh khi tao phiic.
Viéc qui két cac chuyén miic & bang 2 tuong tu
nhu & cac phiic chat aquo tuong tng [5].

Trong phé cua phic chat ctia Pr'* chi xuat
hién 4 dai hap thu manh trong ving 444 + 589
nm, ciac dai hdp thu nay tuong ung véi cic
chuyén miic: °H,-’P,; °H,-P;; °H,-'P,; °H, -'D,.

Trong phé cua phitc chat clia Nd** xuét hién
nhiéu dai hap thu manh va yéu xen ké nhau,
trong d6 c6 8 dai hdp thu manh trong ving 512
+ 864 nm, cdc dai hap thu nay tuong tng vdi cac
chuyén miic: “Iy,-"Gop; Top-"Grps Top-"Gyps oo
483/2; 419/2‘41:‘7/2; 4I9/2'21‘19/2; 419/2‘41:‘5/2; 419/2‘41:‘3/2-

Céc dai hap thu manh trong vung 451 + 641
nm trong phd clia phifc chét cia Ho’* tuong tng
v6i cac chuyén mic: Iy -'Fg; Ii-'F;; “Ii-F,; “lg-
5

F,.

Bdng I: Cac dai hdp thu dac trung va gié tri mat do quang clia chiing trong phé hap thu electron ctia
dung dich cdc chat nghién cttu & néng do 107> M, cuvet ¢d 1 cm

ST | Nauyen 6 LnCl, [Ln(Hbu),]Cl,
Ayqy NM aq A, nm D,
444,00 0,146 444,00 0,306
469,00 0,089 469,00 0,247
! Pr 482,00 0,078 482,00 0,232
589,00 0,054 589,00 0,196
512,00 0,080 512,00 0,172
521,50 0,099 522,00 0,192
575,00 0,114 575,00 0,217
731,50 0,075 732,50 0,183
2 Nd 740,00 0,101 740,00 0,210
794,00 0,134 794,00 0,241
800,50 0,091 801,50 0,204
864,00 0,062 864,00 0,173
451,50 0,073 451,00 0,207
485,50 0,041 485,00 0,171
3 Ho 537,50 0,071 538,00 0,194
641,00 0,052 641,00 0,175
487,00 0,121 487,00 0,158
4 Er 523,00 0,131 523,00 0,166
652,50 0,119 653,00 0,151

Ay va D, 12 do dai séng hép thu cuc dai va mat do quang tuong ting clia phiic chat aquo;
A, va D, la do dai song hap thu cuc dai va mat do quang tuong ing cua phic chat v6i Hbu.
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Bdng 2: C4c dai hap thu dac trung va cdc chuyén mic tuong ting clia chiing trong phé h4p thu
electron cta dung dich céc phic chat

[Pr(Hbu),]Cl, [Nd(Hbu),]Cl, [Ho(Hbu),|Cl, [Er(Hbu),]Cl,
Aps Chu}/én Aps Chu}/én Aps Chu}/én Aps Chuyén miic
am miic nm miic am miic am
444,00 | *H,é°P, | 512,00 419/2 é 2G9/2 451,00 I3 é °F, 487,00 4115/2 é 4F7/2
469,00 | *H,6°P, | 522,00 | “1,h6 Gy, | 485,00 | L& F, | 523,00 | Tsn€ Hyyp
482,00 | "H,6°P, | 57500 | 1,y 6 Gy | 538,00 | L& F, | 653,00 | T,epé ‘Fop
589,00 | H,é'D, | 732,50 | “,,6°Sy, | 641,00 | ‘I é °F,
740,00 | L, € 'Fop
794,00 | ‘L, € *Hop
801,50 | "I,y € “Fsp,
864,00 | ‘I, & ‘Fy,

H, P, 1, G, F la cdc s6 hang co ban va céc s6 hang bi kich thich do anh hudng cua trudong phdi tir Hbu.

LRE

1 1 200 L d
3 o900 Co ' | g N I! I\ 3
Ll Lok I ol ]
A gt PR | B ] ]
aasl 4 | | | 3 ERE S — _ R Y 1
I | 1 E S - 1
4 - o 3 -
:.«nn: L 1 L 3 oaml 1 ol - |
000 000 eoam “poa.on 190009 nm L - 0 1ponon 1009
.
]
o r (RS
U.ISH;T—
aten 0159
Al
F | I
0.120] I ~J T
1 v/
|Il | ‘ o
] l ] 014 —
waisin i\ —
; = M ' I T A
o100 —— | \». T N .
nmt 1 L P 1 o120 1 |
40000 80000 B0 1000.00 110000 40000 00,00 E0.00 1000.00 110000

nm.

Hinh I: Phé hap thu electron clia c4c chat & nong do 107> M
a) NdCl,; b) [Nd(Hbu),]Cl;; ¢)ErCl;; d) [Er(Hbu),]Cl,

Trong phd cta phiic chat ctia Er’* xudt hién nhiéu dai hap thu, trong dé c¢6 3 dai hap thu
manh trong ving 487 + 653 nm, cdc dai hdp thu ndy twong tng vdi céc chuyén miic: “I;5,-"F;p;
4I15/2‘21'111/2; 4115/2'41:9/2-
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Céc dai hap thu cua phtc chat cua nguyén to
dat hi€m véi phoi t Hbu, ciing nhu véi cac phoi
tdt vo co va hitu co khic (vi du nhu nudc,
cacboxylat) déu kha hep va yéu. D6 1a do céac
chuyén muc electron tuong tng xdy ra trong
giGi han cua phan 16p f bi tach, phan 16p nay
nam sau bén trong va dugc cdc phan I6p 5s° va
5p° bén ngoai chin manh d6i vé6i tic dong bén
ngoai.

2. Su thay déi cac dac trung phd hap thu
electron cua cac phitc chét so véi pho cua
cac ion dat hiém trong dung dich nuéc

Su tao phifc clia cdc ion dat hiém Ln** véi

céc phai tir thé hién & su thay déi cudong do va vi
tri cac dai hdp thu trong phd cua phic chit so
v6i phé clia cac ion aquo (Ln**.aq) twong ting.
Tuy nhién, su thay doi nay 1a két qua tdc dong
ctia nhiéu yéu t6 khong chi cua trudng phoi tu
ma con cla tuong tdc spin-orbital, tuong tac
gifta cdc electron, & Dai lugng do dich chuyén
cuc dai hdp thu thuong khong 16n, vao khoang
0,5 + 6,0 nm [5].

Bang 3 dua ra cdc gid tri do dich chuyén cuc
dai hap thu (A)X) va do tang cudng do céac dai
hap thu trong phé ctia cac phiic chat véi Hbu so
v6i phé clia cdc phic chit aquo tuong ung

(£/€,9)-

Bdng 3: Dic trung phd hap thu electron cuia cdc phic chat va céc dai lugng do dich chuyén cuc dai
hap thu, do tang cudng do cac dai hap thu cua dung dich phiic chét v6i Hbu so véi phiic chat aquo

TT NguAyén LnCl, [Ln(Hbu),]Cl; JAVS 6 Je,
0 Ayqy NM €ag A,, nm g, (M) 1

444,00 14,6 444,00 30,6 0 2,10

469,00 8,9 469,00 24,7 0 2,78

! Pr 482,00 7,8 482,00 23,2 0 2,97
589,00 5,4 589,00 19,6 0 3,63

512,00 8,0 512,00 17,2 0 2,15

521,50 9,9 522,00 19,2 +0,5 1,94

575,00 114 575,00 21,7 0 1,90

731,50 7,5 732,50 18,3 +1,0 2,44

2 Nd 740,00 10,1 740,00 21,0 0 2,08
794,00 13,4 794,00 24,1 0 1,80

800,50 9,1 801,50 20,3 +1,0 2,23

864,00 6,2 864,00 17,3 0 2,70

45150 | 7.3 451,00 20,7 20,5 2,84

48550 | 4,1 485,00 17,1 20,5 4,17

3 Ho 537,50 7,1 538,00 19,4 +0,5 2,73
641,00 5,2 641,00 17,5 0 3,37

487.00 | 12.1 487.00 15.8 0 131

4 Er 523,00 13,1 523,00 16,6 0 1,27
652,50 11,9 653,00 15,1 +0,5 1,27

€,, 12 hé s6 hap thu mol ctia phitc chat aquo; €12 hé s6 hap thu mol ctia phiic chat v6i Hbu.

Cac dai hap thu trong viing 400 + 1100 nm
trong pho clia céc phitc chit v6i Hbu déu xuat
hién trong pho clia cac phic chat aquo. Cudng
do cua cdc dai hdp thu trong phé clia céc phiic
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chit v6i Hbu déu 16n hon so céc gid tri tuong
ting trong phé clia cdc phic chét aquo, con vi tri
chi bi dich chuyén it d6i v6i mot s6 dai. Trong
phé clia céc phiic chét v6i Hbu déu c6 su ting




manh cudng do cua cic dai hdp thu dac trung,
dugc bi€u thi bing dai luong &/e,. DG voi
nguyén t6 Pr, cuong d6 cua dai 6 589,00 nm
tang 1én 3,63 1an, con d6i v6i Ho cuong do cla
dai hap thu & 485,50 nm tang lén 4,17 lan. Su
tang cuong do cac dai hap thu nay tao kha nang
lam tang do chinh xdc cla cac phép xac dinh
riéng biét ion dat hiém trong hén hgp clia chiing
bing phuong phép tric quang.

Mot diéu thd vi l1a d6i véi nguyén t6 Ho
cudng do cua cdc dai hap thu tang nhiéu (2,73
+ 4,17 lan), trong khi d6i vé6i Er cuong do cla
cac dai hap thu chi tang rat it (1,27 + 1,3 lan).
Diéu nay tao diéu kién thuan loi khi st dung
phuong phap pho hap thu electron dé xdc dinh
riéng biét Ho va Er khi ching c6 mat dong thoi.

Nhitng su thay déi cudng do cta céc dai hip
thu trong phé cuia cac phic chét nghién citu kha
giong véi su thay déi ciia chiing trong phitc chat
v6i EDTA [5], trong d6 cdu phéi tri gdm céc
nguyén tir O va N. Nhu vay c6 thé suy luan ring
cu phai tri clia cac phuc chat nghién ctu ciing
gom cdc nguyén tu lién két O va N clia cac phai
tlr, nghia 12 khi chuyén tir trang thai ran sang
trang thai dung dich trong nudc, cdc phic chat
nay bao toan su phoi tri cia cdu ndi. Diéu nay
hoan toan phut hgp véi cdc dit liéu vé phé hong
ngoai da néu & [1, 2].

II - KET LUAN

1. ba nghién ciu cac phitc chat thu dugc
bang phuong phdp phé hdp thu electron. Cac
chuyén miic electron tuong ting véi cac dai hip
thu di dugc xdc dinh. Nhiing dic trung phd
(AM, €) da duge khao sat, cho thay hiéu tng tao
phiic ctia phai tir Hbu véi cdc ion Ln* gay ra su
thay d6i cdc diac trung trong phé hip thu
electron clia cac phiic chat so véi phé cla céc
ion aquo Ln™".aq tuong tng.

2. Pa xdc dinh dugc nhiing su thay déi

cudng do clia cdc dai hap thu trong phé cuia cac
phtic chat. Két qua cho thay cau phdi tri cta cac
phtic chat nghién citu gdm cdc nguyén tir lién
két O va N cua cdc phdi tir (diéu nay hoan toan
phit hop véi cac dir liéu vé phd hong ngoai da
néu & [1, 2]), khi chuyén tir trang thdi ran sang
trang thai dung dich trong nudc, ciac phic chat
nay bao toan su phdi tri cia ciu noi.

3. Su tang cuong do ciac dai hap thu trong
phé cua cédc phiic chat cia NTDH véi phoi tir
Hbu tao kha nang lam tang d¢ chinh xac khi su
dung phuong phép phé hdp thu electron cia cic
phiic chat nay dé xdc dinh riéng biét ion dat
hiém trong hén hop bing phuong phép tric
quang. Ung dung nay s& dugc trinh bay trong
cong trinh khac.
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