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LOI CAM ON

Em xin bay t6 long biét on sdu sdc téi PGS.TS Lé Hitu Thiéng, nguoi
thay da tan tinh chii ddo va gitip d& em trong sudt qud trinh thuwc hién dé tai.

Xin chan thanh cam on Ban Giam hiéu, khoa sau Pai hoc, khoa Hoa
hoc truwong DHSP Thai Nguyén. Vién Hoa hoc - Vién Khoa hoc va Cong nghé
Viét Nam, phong Vi sinh truong Pai hoc Y khoa Théi Nguyén da tao diéu kién
thudn loi cho em trong suét qud trinh hoc tdp va nghién civu dé tai.

Xin chdn thanh cdm on cdc thdy gido, c¢é gido khoa Héa hoc truong
PHSP Thadi Nguyén va cdc ban bé dong nghiép da givip dd, tao diéu kién cho
16i trong sudt qud trinh thic nghiém.

Cung voi su biét on sdu sdc t6i xin chéan thanh cam on Ban Gidm hiéu
trwong THPT Binh Yén, t6 Ly - Héa - Sinh trieong THPT Binh Yén da giup dé

va dong vién toi trong qud trinh hoc tdp va hoan thanh ludn van nay.

Thai Nguyén, thang 09 nam 2008

Tac gia lugn van
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DANH MUC CAC KY HIEU, CAC CHU VIET TAT

DTPA :  Dietylentriamin pentaaxetic
DTHA :  Trietylentetraamin hecxaaxetic
EDTA :  Etylendiamin tetraaxetic

His :  Histidin

Ln :  Lantanit

Ln** : [on lantanit

NTPH :  Nguyén to dat hiém

PH :  Dathiém
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MO PAU

Cung véi su phat trién ctia nganh héa hoc, hoa hoc phtrc chit cua cac
nguyén to dat hiém (NTPH) hay cac lantanit (Ln) dd c6 nhimg déng gop to
16n va quan trong cho nhiéu nganh khoa hoc. Phtic chat cia NTPH c6 nhiéu
g dung trong thyc tién, nhét 1a trong linh vuc khoa hoc cong nghé cao.

Phtic chat cia cac NTPH voi cac aminoaxit 13 mot trong nhing linh
vuc dugc nhiéu nha Khoa hoc quan tim. Cac aminoaxit 13 nhimg phdi tir c6
kha ning tao phtrc tuong ddi bén véi cac ion dat hiém, né khong chi duoc
nghién ctru co ban ma con duge nghién ctru ca vé mat tng dung. Pay 14 mot
trong nhitng hudng di chinh ciia cac nha Khoa hoc vé linh vuc phtic chét.

Phirc chét cia cac NTPH véi phdi tir 13 cac aminoaxit rat da dang va phong
pha nhu: phirc chat cia NTPH véi L-tryptophan, L-loxin, L-phenylalanin...
Tuy nhién con rat it cong trinh nghién ciru vé& phtrc chat cia mot s6 NTDH
vo1 L-histidin.

Véi nhitng nhan dinh trén ching t6i thuc hién dé tai: "Téng hop,
nghién ciru phirc chit ciia mét sé6 nguyén té dit hiém nhe véi L-histidin va
buwéc diu tham do hoat tinh sinh hoc ciia chiing .

* Muc tiéu dé tai:

- Téng hop phuc ran cua mot sd nguyén to dat hiém nhe véi L-histidin

- Nghién ctru tinh chét ciia chiing.

- Tham do hoat tinh sinh hoc ctia mot s6 phirc chat tong hop duoc.

* Nhiém vu nghién cvuu:

- Tong hop phtic chat theo ty 1é mol Ln’" : L - histidin = 1: 3

- X4c dinh thanh phan cua phuc chat

- Nghién ctru cdu triic cta cac phirc chat d tong hop duoc

- Nghién ctru hoat tinh sinh hoc ctia mot sd phtrc chat téng hop dugc

trén cac doi tuong khac nhau.

1
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Chwong 1
TONG QUAN TAI LIEU

1.1. So lwge vé cac nguyén to dat hiém
1.1.1. Pic diém chung ciia cdc nguyén té dit hiém

Céc nguyén t6 dat hiém (NTDH) bao gdbm Sc, Y, La va cac nguyén to ho
lantanit (Ln). Ho lantanit gdm 14 nguyén t4: tir Ce (s6 thtr ty nguyén tir 58) dén
Lu (s6 tht tu nguyén ti 71) trong bang hé thong tuan hoan Mendéleep [11].
1.1.1.1.Cdu hinh electron chung ciia cdc lantanit

15 287 2p°® 3s* 3p°®3d'? 45> 4p° 4d'% 4" 55% 5p° 5d™ 65>

Trong d6: n thay doi tir 0 dén 14

m chi nhan cac gia tri 1a 0 hodc 1
Dua vao dic diém xay dung phan 16p 4f, cac lantanit dugc chia thanh

hai phan nhom :

Phan nhém xeri (phan nhom nhe ):
La Ce Pr Nd Pm Sm Eu Gd
4f° 4f 4f° 4f* 4f° 4f° 4f’ 4f754"

Phan nhém tecbi (phan nhém nang):
Tb Dy Ho Er Tm Yb Lu
4f7+2 4f7+3 4f7+4 4f7+5 4f7+6 4f7+7 4f] 45d]

Qua ciu hinh electron cila cic nguyén to ndy ta nhan thdy chung chi
khac nhau vé sb electron & phan 16p 4f , phan 16p ndy nim siu bén trong
nguyén tir hodc ion nén it anh hudng t&i tinh chat ciia nguyén tir hodc ion do
vay tinh chat hoa hoc ciia chung rat giong nhau, chiing 1a nhimng kim loai hoat
dong tuong duwong véi kim loai kiém va kiém thd. O dang don chat 1 nhiing

kim loai sdng mau, cac nguyén td nay déu kho nong chdy, khé so61 va mém...

2
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Céc ion cuia nguyén t6 Ln c6 nhiéu mirc oxi hoa nhung murc oxi hoa +3
1a bén va dic trung nhat. Mirc oxi héa +3 tng véi cau hinh electron hoa tri 1a
[Xe]5d'6s”. Tuy nhién mot s6 nguyén td co sd oxi hoa thay doi.

Ban kinh ion lantanit giam dan tir La’" dén Lu’". Piéu nay duoc giai
thich 1a do cac electron dién vio obitan ciia phan 16p 4f ngay cang nhiéu, nén
d3 chéan lyc hit cua hat nhan t6i electron ndm & 2 phan 16p ngoai cung 13
5d'6s?, 1am cho ban kinh hat nhan giam dan khi dién tich hat nhan nguyén tir
tang. Tuy nhién, phan 16p 4f nam siu bén trong nén ban kinh nguyén tir
lantanit gidm cham. Hién tugng nay duoc goi la su co lantanit [8].

Trong phan nhém nhe thi prometi (Pm) 14 nguyén t6 mang tinh phong

xa . Mot sb dai luong dac trung cua NTDH nhe dugc trinh bay ¢ bang 1.1.

Bing 1.1. Mt sé dai lwong diic trung ciia NTPH nhe [8]

Nguyén | Ban kinh | Ban kinh | Nhiét do
, So thiwr tu 2 Nhiét do | Ty
to nguyén tir | ion, Ln™ | nong chay, o ,
nguyén tir o o o soi C | khoi
(Ln) A A C

La 57 1,877 1,061 920 3464 | 6,16
Ce 58 1,825 1,034 804 3470 | 6,77
Pr 59 1,828 1,013 935 3017 | 6,77
Nd 60 1,821 0,995 1024 3210 | 7,01
Sm 62 1,802 0,964 1072 1670 | 7,54
Eu 63 2,042 0,950 826 1430 | 5,24
Gd 64 1,082 0,938 1312 2830 | 7,89

Trong tu nhién NTPH ton tai dudi dang cac khoang vat, dugce phan bd
& mot s6 nude trén thé gi61 nhu: Lién X6 cii, Trung Quéc, My, Uc, An Po...,

nhimg nudc nay cé tong trir lwong oxit dat hiém twong d6i 16m [11].

3
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Viét Nam c6 quing dat hiém kha phong phu, téng trit luong trén
10 triéu tin tap trung & mot sé ving nhu: Phong thd (Lai Chau), Nam Xe
(Cao Bang) va ¢ ving sa khoang ven bién mién Trung (Ha Tinh) [11]
1.1.1.2. Tinh chdt hod hoc ciia cdc NTDH

Céac NTPH no6i chung 1a nhitng kim loai hoat dong, chi kém kim loai
kiém va kiém thd. Cac nguyén t6 phan nhém xeri hoat dong manh hon cac
nguyén t6 phan nhoém tecbi.

Tinh chat hoa hoc dic trung ciia cac NTPH la tinh khir manh. Trong
khong khi am, n6 bi md duc nhanh chéng vi bi phii mang cacbonat dat hiém.
Cac mang nay dugc tao nén do tac dung cua cac NTPH vd6i nude va khi
cacbonic. Tac dung voi cac halogen & nhié¢t 0 thuong va mot ) phi kim khéac
khi dun nong. Tac dung cham v&i nude ngudi, nhanh vé1 nude nong va giai
phong khi hidro. Tac dung vai céac axit vo co nhu HCI, HNO;, H,SO,..., tuy
tung loai axit ma mirc do tac dung khac nhau, trir HF, H;PO,.

Cac NTPH khéng tan trong dung dich kiém ké ca khi dun néng, & nhiét
d6 cao né khir duge oxit cua nhiéu kim loai, c6 kha ning tao phirc v4i nhiéu
loai phdi tir [8].

1.1.2. So lwgc vé mot sé hop chit chinh ciia NTPH
1.1.2.1. Oxit cua cac NTPH (Ln,0;3)

Oxit clia cac nguyén td nay 13 nhimg chét rin v6 dinh hinh hay ¢ dang
tinh thé, c6 mau gan giong nhu mau Ln’" trong dung dich va ciing bién doi
mau theo quy luat bién doi tuan hoan, rat bén nén trong thuc té thudng thu cac
nguyén to ndy dudi dang Ln,Os.

Ln,0; 14 oxit bazo dién hinh khong tan trong nudc nhung tac dung véi
nude tao thanh hidroxit va c¢é tich sb tan nho, tac dung véi cac axit vé co nhu:
HCIl, H,SO,4, HNO;..., tic dung vdi mudi amoni theo phan Ung:

Ln,O; + 6NH, Cl — 2ILnCl; + 6NH; + 3H,0

4
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Ln,O; duoc diéu ché bang cach nung néng cac hydroxit hodc cac mudi cua
cac NTDH [§&]
1.1.2.2. Hydroxit cua NTPH [Ln(OH);/

La nhitng chat két taa it tan trong nudc, trong nudc thé hién tinh bazo
yéu, do bazo giam dan tir La(OH); dén Lu(OH), , tan duoc trong cac axit vo
co va mudi amoni, khong tan trong nudc va trong dung dich kiém du.
Ln(OH); khong bén, & nhiét do cao phan huy tao thanh Ln,O;.

2Ln(OH); —21%¢ 5 11,05 + 3H,0

Tich s6 tan ciia cic hydroxit dat hiém rat nho: T, omy, = 1,0.10™;
T,iom, = 2,5.107%. D bén nhiét ctia ching giam dan tir Ce dén Lu [8].
1.1.2.3. Cac mudi ciia NTDH

« Mubi clorua LnCly: La mudi ¢ dang tinh thé c6 cdu tao ion, khi két tinh
tir dung dich tao thanh mubi ngdm nude. Cac mudi nay duge diéu ché tir cac
nguyén t6 hodc bang tac dung ctia Ln,O; véi dung dich HCI; ngoai ra con dugc
diéu ché bang tac dung cta CCl, véi Ln,O5 & nhiét do 400 - 600°C hoic cia Cl, véi
hén hop Ln,O; va than. Cac phan tng:

2Ln0; + 3CCly = 4LnCl; + 3CO,

Ln,0; + 3C + 3Cl, = 2LnCl; + 3CO

« Mudi nitrat Ln(NOs); : Dé tan trong nudc, do tan giam tur La dén Lu,
khi két tinh tir dung dich thi ching thuong ngdm nudc. Nhimg mubi ndy co
kha nang tao thanh mubi kép voi cac nitrat ciia kim loai kiém hodc amoni theo
kiéu Ln(NOs);. 2MNO; (M 13 amoni hoic kim loai kiém); Ln(NO;); khong
bén, & nhiét 46 khoang 700°C - 800°C bi phan huy tao thanh oxit.

4 Ln(NO3); —— 2Ln0O; + 12NO, + 30,

Ln(NOs); duoc diéu ché bang cach hoa tan oxit, hidroxit hay cacbonat

cua cac NTPH trong dung dich HNO;
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