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nguyén tir oxi trong —-COO" ctia 3 phéi tir salixylic va qua hai nguyén tir oxi cia

ctia—1-phéi- tir-2;2'=dipyridy! N;N™=dioxit.—Phtrc-chit-déu-ton-tai-o-trang-thdi—— —
monome Ln(Sal); (DipyO3) c6 cbng thirc ion manh la [Ln(Sal); + H*]".
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[DipyO; + H']" (Ln: Nd, Sm, Eu)

- Di nghién ctru phitc chit hdn hop phdi tr salixylat va 2,2'-dipyridyl

N, N'-dioxit ciia Sm, Eu bdng phuong phip phd phat xa huynh quang, ket qua




cho thiy hai phirc chét ndy phat quang manh anh sdng nhin thiy khi dugc kich
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INFORMATION ON RESEARCH RESULTS

1. Generalinformation: . __ ..

Project title: Synthesis, properties of mixed ligands complexes of Salicylic

- and 2,2> = dipyridyl N, N* = Dioxide with Nd, Sm, Bu.. -~ - S

o ~ Code number: T2022-B03

Coordinator: Nguyén Thi Hoan

— Duration: from 04/2022 to 04/2023 B

2. 0Objective(s):

,,,,, - Synthesis of luminescent materials whose components are complexes

obained

3. Research results:

- Determine the forming bonds, the structural formulas of the complexes

- Synthesized three complexes Ln(Sal)s(DipyOz) (Ln: Nd, Sm, Ew)  —
- Researched the complexes by infrared absorption spectroscopy method:

Confirmation of bond formation between ligands and rare earth ions through

two oxygen atoms in -COO- of 3 salicylic ligands and through two oxygen

atoms of 1 2,2'-dipyridyl N,N ligand 'dioxide. The complex exists in the

monomer state Ln(Sal)s (DipyOz). The fragment ionic formula is [Ln(Sal); +
H+]+

- Researched the complexes by mass spectrometry: Determination of the
vapor phase composition of simple and similar complexes in the presence of 3
types of fragment ions: [Ln(Sal);(DipyO.)+ H'T", [Ln(Sal)s + H*T* va [DipyO2

+ H'T" (Ln: Nd, Sm, Eu)
- The hypothesized structural formulas of the complexes have been given,

xi




-The results show that Ln(Sal)s(DipyO.) (Ln: Sm, Eu) fluoresces strongly to
visible light when excited by a suitable wavelength (325 nm).

— 4. Products:

~————=Product training: Eference materials for scientific research- -~ —

- Scientific products; Number of scientific articles published in domestic

magazines: 01

S — —Product-application:- These-complexes-have great potential for-applications_.___ . _

bioanalysis, biomedical fluorescent markers, photoelectric materials,

4 : _ aall latatanls
Iscienceand-cell-brotech:

5. Bffects:

- Education and training: Eference materials for scientific research, 01 article

in the magazine specialized in the country.

- Socio-economic: The application of research results into practice will help

the development of the fields of medicine, biology, and environmental science, ~
which positively affect social development. | "

6. Transfer alternatives of reserach results andapplic ability: in many fields

such as: chemistry, biology, materials, environment.
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MO DAU

T Trmrg—nhréu‘niﬂrtrélaldﬁy,hﬁa—htrc phﬁc_ Chﬁ{t_dﬁphéttl'lén manhmé o

cd vé nghién ctru co ban va ing dung thuc té, d3 tao nén nhiing thanh tyu

- trong cac linh vuc hda 1, héa phin tich, hda sinh, héa mdi tredng, héa duge

cling nhur trong doi song san xuat. C6 thé ndi, hoa hoc phirc chat cé anh

Héa hoc phirc cht, dic biét 1a héa hoc phirc chit cia nguyén t6 dat hiém véi

- =

—————céc phoi tir hita co 4 tro thanh mot trong nhiing huong phdtirién cia hoahge  — — —

v0 co hign dai. S e

Vi su phat trién manh mé cta cong nghé trong linh vyc ché tao vit

—_ _ _liéu méi thi hudng nghién ciru phirc_chit cé kha ning phat quang ngay cang

~ thu hut sir quan tAm ctia cac nha khoa hoc trong va ngoai nude trong viéc téng’
~ hop, nghién ctru tinh chat va kha ning {mg dyng. Céc phc chat ndy ¢6 tiém

ning tng dung rat 16n trong khoa hoc vit liéu dé tao ra céc chat siéu din, cic

ddu dd phat quang trong phan tich sinh hoc, ddnh ddu huynh quang sinh y,

~trong vat liéu quang dién, trong khoa hoc méi trrdng, cong nghé sinh hoc t&— —
bao va nhiéu linh vyc khdc nhau trong ddi séng. N
Phirc chit caboxylat thom cia kim loai ¢ thu hut nhiéu sy quan tim

nghién ctru vi chiing cé cdc tinh chit quy nhu: tr tinh, xtc tic va tinh din

dién.

V61 myc dich gép phén nhé vao linh vuc nghién ciru phirc chat phdi ti
hitu co ¢6 vong thom véi cdc nguyén té dit hiém, dac biét 1a kha nang phat
huynh quang ctia ching, ching t6i di thyc hién d& tai: "Tong hep va nghién
ctru tinh chét phirc chit hén hop phoi tir salixylic va 2,2’-dipyridyl N,N’ -

dioxit cia nguyén té Nd, Sm, Eu".




Chuong 1
i _TONG QUANTAILIEU ...

- ——1.1.-Gi6i thiéu chung vé cdc nguyén to-dat hiém va khi ning tao phitc |

ciia ching

- —M—.LLL_BManLclmng_cua_caulguyen_to.dat hi¢m (NTBH)
Céc nguyén tb dit hiém (NTDH) bao gom 3 nguyén t§ thuéc nhém IMIB

o bao gdm cac nguyén t_é c6 s6 thL'r twr tir 5 dén,-ll_dqu xép vao cing mét 6

vGi lantan, d6 13: xeri (ssCe), praseodim(soPr), neodim (¢oNd), prometi (s1Pm),

_ . samari (c2Sm), europi (s;Eu), gadolini (¢Gd), tecbi (ssTb), dysprosi (¢sDy),
~ Thonmi (s7Ho), ecbi (Er), tuli (esTm), ytecbi (0Yb), va lutexi (zilu). — —

Cau hmh electron chung ctia nguyén tir lantanit 1a:

1522322p63 s23p63d1°4sz4p64d‘°4f“5525p65dm6s
Trong d6:n nhén gia tri tu 0 dén 14

B — - —— —mnphingiatriOhodcl — —— — — — ——
"Dura vio cach dién electron vao obitan 4f, cdc nguyén t6 lantanit duoc
chia thanh hai nhom [16]:
Nhém xeri (nhom lantanit nhe): gbm 7 nguyén to dau tir Ce dén Gd c6

electron didn vao céc obitan 4f theo quy tac Hund:

Ce Pr Nd Pm Sl"ﬂ Eu Gd
412 4 4f* 4f 4f° Af7 4175d!

Nhém tecbi (nhom lantanit ndng): gdm 7 nguyén t6 con lai, tir Tb dén
Lu ¢é electron thi hai ldn Lugt dién vao céc obitan 4f:
Tb Dy Ho Er Tm Yb Lu
a2 4B af 4 AP 4T AfvIsg
Trong céic lantanit, electron lan luot dugc dién vao phan 16p 4f va déu

¢6 2 electron 16p ngoai cling (6s?). Nhing dit kién quang phé cho biét, phan

2




16p 4f va 5d c6 ning lugng gin nhau nhung phan 16p 4f thuan lgi vé mit ning
lugng hon. Do d6, chi véi kich thich nhe ¢ thé chuyén 1 hoic 2 electron tir

. phin 10'p 4f sang phén IUp 5d, nhing electron con léﬁ i)l chin bdi cic electron

5s%5p® bén ngoai nén céc electron f it tham gia vao sy tao thanh lién két héa

hoc v&lchongc&anhhﬁdngqﬁdmtrmgdemtmhxhat ‘héa hoc ciia da sé cdc
—__ lantanit. Nl vay _tinh chét héa hoc cia céc IantaeraLgmngJﬂlau,jg;LpQ,g:

thudc chii yéu vao cac electron 5d'6s” va giéng nhidu véi cic nguyén td d
e _nhomIIIB.

Mmmaﬂmmmw
¢6 nhitng tinh chét bién dbi déu din va mét s tinh chit bién dbi tuén hodn

[16]-
| Il &

Sy b1en abi dcu dén cac tinh chat duge giai thich bang sy co lantanit, &

su giam ban kinh nguyén tr cia chung theo chidu ting cia s thir tw nguyén
- —- tir. Pién tich hat nhén ting din dén lye it ¢4¢ electron 16p ngodi(n=5van - ~

= 6) ting, lam cho ban kinh nguyén tir gidm. Sy co lantanit lam cho nguyén tir

cua cac nguyen tb dung sau La-Lu trong cung chu ki 6 ¢6 ban kinh khong

khac miy SO VO'l nguyen 6 cung nhém trong chukis [16]

Su bién d3i tudn hoan tinh chét ciia c4c lantanit va hgp chdt ciia chiing
dugc gidi thich bz“ing viée dién electron vao cac obitan 4f, dugc thé hién thong
qua mirc oxi hoa, mau sic ion. S8 oxi hoa bén va dic trung cua da s6 lantanit
13 +3. Tuy nhién, nhitng nguyén tb ding gin La (4f%), Gd (4f"), Lu (4f')c6 s6
oxi héa bién ddi. Vi du Ce (4£26s2), Pr (4£365%), Tb (41°5d%s?) d&é mit 4

clectron dé chuyén 1én muc oxi hoa +4. Tuy nhién Ce d& dang chuyén mirc
oxi hoa tir +3 1én +4 hon so va&i Pr va Tb. Néi cach khéc, sé oxi héa +4 cla
Ce dic trung hon. Nguogc lai, cac nguyén td c6 phan 16p 4f ddy hay diy mot
nira electron nhu Eu (4176s2), Yb(4f146s%), Sm (4f56s%), Tm (4f%65?) déu co
thé c6 sé oxi héa +2, trong d6 Eu*? bén nhit, con Sm*2 va Tm*? kém bén nhét

[6].




Mau sac cta cac ion lantanit bién d6i mét cach cé quy luit theo d bén

tuong dbi cua trang thai 4f, cu thé nhu sau:

La** (4%  khong miu " Tb* (4ff)  hong nhat
Ce  (4f) khoéng mau Dy** (4 vang nhat -
PP (4P Icviang . Ho* (4% _ vingddo
L Ndﬁ,f(élﬁ),ﬂiﬁﬁlhr‘\ng ___Ef* @Yy  héng
Pm* (41 héng - Tm’* (4f%  Iycnhat -
Sm** (4£) vang ' Yb3*_ (4f3%)  khéngmau..._ __
o Eu_ (4f) _ hdngnhat  Tuo* (4%  Kkhéngmau

Gd* (4f)  khongmau
Vé maj—t—héa—h(;)cTeéc—ng&yén—té—l&nt&nit—}é—nh&ng—kim—leai—heat—d@ng,—

R = T BRIt et oy Sl e T > — 2 Ay -
~ chi kém kim loai ki€ém va kim loai ki€ém tho. Trong d6, cdac nguyén t6 phin

nhém nhe hoat ddng manh hon cic nguyén td phan nhém ning [16]:
~— —— —Kimloai dang tim bén trong khéng khi khd. Trong khong khi dm, kim -
loai bi m¢ duc nhanh chéng vi bi phli mang cacbonat bazo dugce tao nén do

kim loai tc dung vdi hoi nude va khi cacbonic.

5200 + 400°C, céc lantanit chay trong khong khi tao thanh céc oxit va
nitrua. Xeri va mdt vai lantanit khac ¢6 tinh tir chay.

Cac nguyén t4 lantanit tic dung duge véi halogen, C, S, Si, P va H, khi

dun ndng; tic dung chim v&i nude ngudi nhung nhanh véi nude néng; dé tan

trong cac axit lodng nhu HNOs;, HCI, H,SO4, CH3COOH,... (trtr HF va

H5PO, do tao cdc mudi it tan ngin can kha ning phan tmg) tao thinh dung
dich mudi La(JT0).

Céc lantanit c¢6 thé khir duge oxit cla nhiéu kim loai nhu mangan,
sat,... & nhiét d6 cao. Xeri & nhiét d6 néng dd cd thé khir duge CO, CO, dén
C.

Gi6i thidu vé cac NTPH neodim (Nd), samari (Sm), europi (Eu)




Neodim, samari, europi dé€u thudc nhom dat hi€m nhe; mém déo, dé uén va

hoat d6ng hoa hoc manh; neodim c¢6 mau vang rat nhat; europi va samari co

mau trang bac.

Mot sb thong sb vat 1i quan trong cia Nd, Sm, Eu duge trinh bay & bang

1.1 [16]
A-Heél.

S _ Béng 1.1. Mt s6 théng s6 vit li quan trong ciia 3 NTPH (Nd, Sm, Eu)

NTPH Neodim | Samari Europi | ——
| Thongsbvatli- , (Nd ' I i e I —
o So thu ty nguyén tir 1 60 | 62 | 63 -
Khéi hrgng nguyén tir (g/mol) 144,24 150,35 151,96
-— - - |Bénkiphnguyéntr (A)- - - — | -1,821— | 1802 | 2042 | .

| Béankinhion Le3* (&) 0,995 0,964 0,950
-~ | Nhiét 46 néng chay °C) -~ |- 10247 1072 | - 826 |
Nhiét d6 sdi (°C) 3210 1670 1430

1.1.2. Khé niing tao phitc ciia cdc nguyén t6 dat hiém

Céc nguyén té dit hiém c6 kha ning tao phirc véi cac phdi tir vo co va
hitu co do c6 nhiéu obitan 4f tréng. Tuy nhién, cic electron phén Iép 4f bi
chin manh bdi cac electron 16p ngoai cling va cdc ion Ln** ¢6 kich thuée 16n

lam giam lrc hat tinh dién gifta ching v§i cac phoi tir nén so vdi cic nguyén

t6 ho d thi kha ning tao phirc cia cic NTPH kém hon. Kha niing tao phirc cia
cdc NTPH chi twong dirong véi cac kim loai kiém thd, ching cé thé tao phirc
chit khong bén véi nhirng phdi t& v co nhu: G-, CN-,NH,, NO,, SO ,... Lién
két trong phic chit chi yéu do luc hit tinh dién. Trong dung dich lodng
nhitng phirc chit nay phan ly hoan toan, trong dung dich dic ching két tinh &

dang mudi kép.




Trén thuc té, ngudi ta quan tdm hon dén phitc chit bén cia NTPH véi

céc phdi tir hitu co, dic biét 13 nhimg phdi tir nhidu cang. Phdi tr c6 dung

lugng phéi tri cang 16n va dién tich 4m cang 16n (nhw axit xitric, axit tactric,

axit aminopoliaxetic, cc B-dixeton...) thi phirc chét tao ra cang bén [16]. Vi

. du, gia tri Igk (k 13 hing s bén) cia phirc_chit gita NTDH vé6i EDTA vio. |
— ___khodng 15 + 19, con véi DTPA khodng 22 + 23

Trong phirc chit, cic NTPH thudng cé sé phdi tri cao va thay doi.

—— Trubc nim 1960, ngudi ta cho ring cdc ion dit hiém c6 sé phditri 6. Tuy . |

- AC i i,{].,{ ’*”i:
thwdmg c¢6 sb phdi tri 16n hon 6 tham chi 1a 12. Thét vy, trong phiic chdt
[Pr(CsHNL)J(C104)s—(CsHeNa:1,8-naphthyridine) PrIl)-c6-sb-phbitef 12|

" [24]. Tinh khéng dinh hudng va khdng bdo hoa ciia [ién két ion 1a phu hop -

v6i dic trung ndy ctia NTPH. Ban chit cia lién két ion dugc giai thich 13, cic
- - — - -obitan & phin 16p 4f ctia NTDH chua duge lip ddy va bi chian béi cc electron - - -
5s va 5p nén céc phdi tir khé co kha niing cho electron d& tao nén lién két

cOng hoa tri [22].

Tir Ce* dén Lu®*, theo chidu giam din ban kinh ion, d¢ bén ctia nhiing
phure chét vong cang nay ting lén. Vi duy, hing sb bén cia cic EDTA — dat
hiém bién déi tir 10*° d6i voi Ce dén 10" d6i v6i Lu. Khi tao phirc, ion Ln?*
1am bién dbi cdu tao phan tir cua phdi tir nhidu cang nhu géc gitra lién két va

dd dai chia cac lién két. Boi vy, s khac nhau tuy riat it v€ ban kinh cua céc

ion trong day lantanit ciing c6 anh hudng rit manh dén cac phirc chét vong

cang [16].

1.2. Axit cacboxylic va cacboxylat kim loai

1.2.1. Pic diém cAu tao vd khi ning tao phic ciia cdc axit
monocachoxylic

- Axit monocachoxylic




Axit monocacboxylic 1a cac axit cacboxylic ma trong phan ti chi c6

mot nhom cacboxyl Ching cé cong thirc cau tao chung la

- (\041_1.1 S l

. Phén tir-axit-cacboxylic-gdm-hai-phin: nhém cacboxyl (<COOH) v |

gbc hidrocacbon (-R). Nhém cacboxyl 13 sy t6 hgp cia nhém cacbonyl J

- ———(C=0)-va- nhem—hl-dre*yl—(—QH—)—H&l—nhem—ehufc—nay—ceﬂu anh- huengtuqng-—-—-—— -4

lién két déicia

LR LT v e b T =

hé-13
nhém C=0 va electron tyr do cua nguyen tir oxi trong nhém E)iH 1am cho lién

két-O=Htrong nhém—cacboxylphin-cyc-manh-honso-vdi- &-ancol-ddng thoi

1ién két hidro ciing manh hon. Do d6, cAc axit cé thé ton tai & dang dime vong

do tao lién két hidro:

B T — 77777607.—.—1-1'_0—7 N S - - P -
r—c” Se—r
N Y
O Heee

hodc & dang pelime:— — — -

| o
H/o\ /o._.H/ \_°

l I
R R

Do d6, nhiét dd s6i va nhiét d§ néng chay cuia cac axit cacboxylic cao

hon hiin 50 Vi cac dan xuat halogen v anicol ¢6 cung SO NgUyem tir cacbor.
Kha ning tan trong nudc cua axit cacboxylic t8t hon ancol ¢6 cing sb
nguyén tir cacbon do phén tir axit tao lién két hidro manh va bén hon so vdi
ancol. Khi sé nguyén tir cacbon trong gdc hidrocacbon ting Ién thi do tan
trong nudc cua axit cacboxylic gidm xubng vi gbc hidrocacbon ting lam ting
tinh ki nudc cia chung.
Tinh chit dic trung cla axit cacboxylic phu thudc vao nhém chitc -COOH,
Do hiéu tmg lién hop p-m ma lién két O-H trong axit cacboxylic phin cuc
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manh va 1dm cho ching dé& bi proton héa hon ancol. Tuy nhién ching déu 13

céc axit yéu (K, = 10%). Tinh axit cuia axit cacboxylic phy thudc nhiéu vio

hidu ttng electron ciia gbc hidrocacbon. Gdc hidrocachon cing it electron thi

__ lién k&t O-H cang dé tich, tinh axit cang manh. Ngugc lai, néu goc

- f—7hlélreeaebonfdéyLeleetronfthLkaemfpilﬁnfh;tmhamtcangyéuthr tmh lmh ]
B déng cua-nguyén tr H trong nhém hidroxyl va khd nang cho electron cia

nguyén tir oxi trong nhém cacbonyl ma céc axit cacboxylic ¢6 thé tao phirc ot

- _véinhidu kim loai, ¢3¢ biét 1a kha ning tao phitc vong cang[S]. - .. o

Axitsalixylic

Tén thdng theong: axit salixylic

T&n thay thé: axit o-hidroxibenzoic

S . 7C6ng,,thfrcgphﬁn,tﬁr;,(‘,;ﬂ5()3

Cong thirc cau tao:

Axit salixylic & diéu kién thudng 14 tinh thé hinh kim mau tring hodc khong
mau hay bot két tinh méau tring. Khé tan trong nwéc, dé tan trong ethanol 96%
va ether, it tan trong clorofom...

Mot sb thong sb vat Ii cia axit salixylic:

Khéi lwong mol phén tir (g/mol) 138,121
‘| Khéi luong riéng (g/cm?) 1,443




Nhiét 46 néng chay (°C) 158,6

- | Nhigt do-s6i(°C)—— el 20~

pKa & 250(:) 2,97

Trong phin tr axit salixylic, nguyén to H & nhom cacboxyl ~COOHTat

T Tinh déﬂg'*'vap nguyén tir oxi trong nhom cacboxylat -COO™c6 kha ndng cho —

electron nén axit salixylic c6 kha nang tao phiic t6t véi ion kim loai, trong d6

- nglggénjlr_kjm_]ﬂaj_thiﬂhc nguyén fit H ctia nhom hidroxyl frong nhém chire ™

cacboxyl valién ket vdi phiﬁ tr thdng qgaigg@gftq Q?Eiﬂ cua nhom cacbonyl

trong nhém chitc cacboxyl tao nén cic phtrc chit vong cang bén viing.

1.2.2, Phu‘c chat cia nguyen td dAt hiém véi axit cacboxylic

— - - - — -Trén co sé phin tich cdu tric banthlaﬁReﬁghen—ngum ta- dardua rasS5 ——

dang ciu tric cla cac cacboxylat d4t hiém:

R— c\ / R— c\ R—
N0 — Ln \‘0 /
- S , , = = |
(1) : : P2 : (3) ‘

Dang ba cang-hai cau - Dang lién két cau-hai cangDang lién két vong-hai cang
O —» In 0
R'"_C‘\ / R—C&\
O— In
‘ Ln
) | 5)
Dang lién két cAu-ba cang Dang moét cang

Trong c4c cacboxylat dit hiém, dang phéi tri ciia nhém —~COOH phy
thudc vao ban chét clia gdc hidrocacbon va ion dit hiém Ln*'. Khi hing sb
phén ly cua axit gidm thi s6 nhém cacboxylat & dang ciu — hai cang s& tang,

dang vong — hai cang s& giam. S6 thir ty clia nguyén t6 @At hiém cang 16n thi




s0 nhom cacboxylat & dang vong — hai cang sé& ting con s0 nhom & dang cau —

hai cang s€ gidm [33].

Trong ca hai kiéu cacboxylat phdi tri vong — hai cang va cau — hai cang

c6 hai lién két C—O twong duwong nhw nhau trbng ion tu do. Tuy nhién, gdc

0CO trong phitc chét véng — hai cang thudng nhé hon trong phitc chét cAu—
~__ haicang [33]. Vi kha niing cho electron manh t&i cic ion dt hiém, céc axit

cacboxylic va cac bazo hitu co dj vong duoc danh gid 1a_cac phdi tir chiém

- —_nhiéuwu thé trong qu4 trinh tao phitc va chiing thudng taonén céc phirc.chit |

vang cAng bén [33], [34]

Tuy theo diéu kién tdng hop ma céc cacboxylat dit hiém thu dugc &

dang khan-hay hidrat-véi-thanh-phan-khic-nhav.Ching han,-phdn-tung giita
IC C

~ oxit hodc cacbonat Qétjn%im vdi axit axetic theo ti I€ hop thirc tao ra phirc.

hidrat Ln(CH;COO):.nH0 (n = 3 + 4), c4c phitc chit ndy c6 thé bj mit nudc
-~ —&190°C taora phirc chitkhan {33} -~ —— - - - %
Trong nhiéu thip ki qua, phirc chit clia cac ion dit hiém dic bist 1a cac

cacboxylat thom cta dét hiém d3 va dang nhin duge su quan tAm nghién ciru

ciia céc nha khoa hoc vé cAu tao va tiém ning éng dung ciia ching trong linh
vuc ché tao vit liu siéu din, v4t lidu tir, ddu do phét quang [31]. Nhém tac
gia [26] d4 tong hop cac phirc chit cta La(TIT), Bu(IIT), Tb(IIT) véi axit (Z)-4-
(4-metoxyphenoxy)-4-oxobut-2-enoic, trong dé6 nhom cacboxylat ﬁhéi tri

chelat hai cing véi céc ion dit hiém. Ching déu cé kha ning phat quang

manh véi anh sang don sic c6 budc séng bing 616 nm dbi véi phirc chét cia
Eu(IIl) va 547 nm dbi v6i phirc chit cia Tb(III). Cac phirc chit phat quang
clia Sm®" ¢6 kha ning phét xa anh sdng trong ving cam-dé. Tinh chit quy niy
duge tng dung trong cdc thiét bi cong nghé cao [29]. Ba phitc chat phat
quang & ngay nhiét do phong ciia Sm** véi cdc din xudt cua axit pyridin-
cacboxylic - 14 Kz[Sma(pic)s(u-pic)z].7,5H2O,[ Sm(picOH)a(p-
HpicO)H,0)].3H20, [Sm(HnicOy)2(p-HnicO)(H20)].5H,O (Hpic: axit
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picolinic; HpicOH:axit 3-hydroxypicolinic; HanicO3: axit 2-hydroxynicotinic)
dia dugc nhéom tac g1a [29] tong hop. Cac phu'c chét nay déu cé cdu tric

pohme do khé ning tao chu nédi gw:a céc ion dAt hiém cta nhém cacboxylat

Sm** thé hién s6 phdi tri 8 trong cic phuc chét véi axit 3-hydroxypicolinic va

axit 2-hydroxynicotinic nhmglal cb 6 phOL i 9 trong phuc chét voiaxit |

oo __picolinic... _ _ S

Bén canh d6, cic phirc chat dat hiém véi phoi tir 1 hop chat cao phn
e et cOn thu hut duge- smchu_y.han_nuido chmgmmgnhmgtmh chitnbitrdi

thiét bi céng nghé va ki thut, ddng thoi khiic phuc duoc nhimg han ché cia

phite-chit €6 khéi lwong phin tir thip v& 45 bén nhist va cic tinh chit co hoc.

"~ NA& vio tir finh vA khd ning phat quang ndi {rdi ma cac phuc chat Li-

PSt/OPBA dugce ing dung rdng rii trong cc linh vigc nhu héa hoc siéu phin
~tir, sinh hoeva y hoc [32]: Polime ddng trung hop-giffa Stiren véi axit (Z)-4-
oxo-4-phenoxyl-2-butenoic (PSt/OPBA) va phirc chit cao phin ti Ln-
PSt/OPBA (Ln: Eu**, Tb*") d4 dugc céc téc gia [32] tdng hop. Trong d6, ion

Ln3+ ph01 tri v6i 2 nguyén tir O clda nhém cacboxylat va nguyen tt O ete nhu

sau:
WWHE H, —CH ﬂ—CH —CH HCHZ—CH )n CH —CH L,W,
\ )\
|\,// | - \2)./ Nz
RE.H,0 U

Tur dit 1iéu phd huynh quang cho thdy, cic phirc chét déu phat quang manh
trong ving nhin thiy véi 4nh sing sic nét va c6 do don sac cao.

(5 Viét Nam, mot sé vat liéu phdt quang dugc ché tao bang cac phuong

~phdp khac nhau di durorc cong bo nhu vat lidu phat quang trén nén photphat

dat hiém, vit liéu phat quang pha tap dat hiém... [14], [19], [21]. Nhém tic
gia [7] 43 ché tao duge bot nano NaYF, pha tap Eu®* bang phuong phap thiy
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nhiét, dwgc st dung @& ché tao myc in theo cong thirc myc in théng dung, cho

tmh bao mét tbt, chi phat quang anh sang mau do cam khi dugc chiéu xa dum

bude séng 254 nm. Tuong tu, vét 11¢u phat quang GdV04 pha tap Eu cling

duge téng hapjmngylmangyhap_thuy_nhm_um nhuctng DhaD phan

- {mg nd, tic gia Nguyén Vi va cong sy di ché tao. thanh- cong vt 11eu,,,, L
- LaPOy4 ;S%Eufﬁhgfhuémhiluangmagzgf liéu dmLﬂ'lP,hlgn (‘ﬂﬂ,(‘]]]lyfntddehat _

xa dic trung cia Eu(lll) va phd thay dbi khong dang ké khi ting nong @6 Bu
- ———pha- tap hea&nhlet 46 nun-g—mau—tu—S-OO—QOOOC [23],_Ben canh.. do anh hu:orng_ —

huémg ciia dung mdi thity nhiét dén vét lisu NaYFs: Eu®, Yb* dd duge cac

tacgia-[1},12Htuong g nghién-etr—Toy-nhién-&-Viét Nam;—vat-liduphat———

" huynh quang 13 céc phitc chat d4t hiém c6 rat it cdng trinh dé cip 6.

1.3. 2,2 -dlpyrldyl N,N'-dioxit va kha ning tao phu'c
- 1.3.1.2,2'=dipyridyl N,N'-dioxit - R
2,2'-dipyridyl N,N'-dioxit 1& mét bazo hitu co di vong ¢6 cbng thuc
phén tir 14 C10HgN>O>(M = 188 g/mol) va ¢o cdng thirc cAu tao nhr sau:

X I X I
N N
{ {
0 0

2,2'-dipyridyl N,N'-dioxit 14 chit b4t mau tring, khéng mui, nhiét do

néng chay 296 — 298°C; tan dugc trong nudc nhung fan Tat if trong cac dung
mdi hiru co.

2,2'-dipyridyl N,N'-dioxit 1a hop chét chira vong pyridyl, trong phin tit
cé hai nguyén tir N 1ién két v&i hai nguyén tir O. Hai nguyén tit oxi ndy ¢6 céc
cip electron tw do nén cd kha ning cho electron manh, do d6 né ¢6 kha niang

tao phitc 8t véi ion kim loai. Lién két kim loai — phdi tt duge thyc hién qua

hai nguyén tir oxi tao nén phuc chit vong cang bén.
1.3.2. Phirc chét ciia nguyén t6 dat hiém véi 2,2'-dipyridyl N,N'-dioxit
12




Céc tac gia [25] da tdng hop phirc chat ciia 2,2-dipyridyl N,N'-dioxit
(DipyO,) véi 5 ion dit hiém (Eu*, Tb**, Gd*, Sm*, Dy**) qua dung dich
mudi nitrat dit hiém. Thanh phan cac phu'c chit Ln(Dlpy02)2(N03)3 2H,0

(Ln = Euy, Tb, Gd, Sm, Dy) 43 dugc xdc dinh bing phuong phip phén tich

: 77—7nguyénft6rl?lhéfhéngngo;Lcu;rca&;;hu;:,ciﬁt&éuco,dﬁc,dém tLtorng tunhau )

' Dai hip thy tai 1262 cm? djc trung cho dao dong cfia nhém N-O trong

DipyO; da dich chuyén v& ving c6 s& song thip hon trong cic phic chét
—( 1242cm_)._£11eu d6_chimg to_ smtamthanhimmket phcu_tn_O_ —Ln* trong

3i ra, tic gid con

nghién ciru phd huynh quang cta 4 phite chat Tb3+ Sm**, Eu*, Dy**) va thdy
q p y

rangﬂ:ﬂ&phu&ehat—deu—phat—qua—n—gananl-ke—vung;khérklen-duéti_teic_dungcﬁai

- kich thich tir ngoai & 266 nm. So sanh cyc dai phat xa cua 4 phurc chit thi thiy

phitc chit cia Tb** phdt xa manh nhit va phic chit cia Sm** phat xa yéu

- —nhft-— - e — e o T
2,2"-dipyridyl N,N'-dioxit con dugc cdc nhém tic gid [8], [15] st dung
lam ph01 tir phu trg trong tong hop céc phire chit p-dixetonat dit hiém nhim

day nude ra khoi ciu phéi tri. Phirc chat cia Eu*" vdi hdn hop phdi tir
benzoyltrifloaxetonat (BTFAC) va 2,2'-dipyridyl N,N'-dioxit (DipyO,) da
dwoc nhém tic gia [8] téng hop thinh cong, bing phuong phap phd héng

ngoai, nhidu xa tia X don tinh thé, d3 x4c dinh dugc ciu tzo ctia phirc chit:

[Eu(BTFAC)s(Dipy0)], trong d6 Eu*" thé hién s6 phdi tri 8 thong qua syr tao

thanh lién két véi 6 nguyén tir O cia 3 phéi tt BTFAC va 2 nguyén tir O cua

DipyO». Nghién ctru phirc chit bing phuong phap phd huynh quang cho thiy,

dudi kich thich cua niang luong tir ngoai & 324 nm, phirc chit phat quang tot

trong vung kha kién. Trong d6, dai phat quang manh nhét & 614 nm, thudc

viing 4nh sang d6, tmg véi mitc chuyén Dy — F; cla ion Eu*".

1.4. Phitc chit ciia nguyén t5 @t hiém véi hdn hep phdi tir cacboxylat va
2,2'-dipyridyl N,N'-dioxit
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Dic thu tao phirc cia cc ion dat hi€m la cé s6 phoi tri cao va thay dbi

_nén chiing-¢6 kha ning tao nén nhiéu phu:c chat hén hop [10]

Phirc chat hon hop oh01 tir benzoat va 2, 2' dlpyrldyl N N‘ dioxit v&i
it hié h

k4
A

va nghién ciru, Két

rmfiho*p du’41¢ufthwduec o tir pheJaap thu hengngeal glan db pharLtlch nhiét, phd
khéi- lugng- cho-thiy, phire-chit c6_cdu tao Ln(Bez);(Dipy0;) (Ln: Nd, Sm,

Eu, Gd; Bez: benzoat; DipyOs: 2,2-dipyridyl N,N'-dioxit), trong d6 ion dat

o hibm-e6-$6 phel ~trf-8;-lién- ket—klm legu;phm tir-duge-hinh thinh qua_2.._ ..

phdi tir 2,2-dipyridyl N,N'- dioxit. C4c phtic chit ddu phat quang rit manh khi
'—dwrhcmmch boi-budeséng thich-hop-

~ Tuy nhién, phirc ‘chAt dit hiém vSi hdn hop phdi tir axit salixylic va

2,2'-dipyridyl N,N'-dioxit con it duge dé cap..
~1.5. Mt s& phwong phap héa li nghién ctru phirc chat
1.5.1. Phuong phap phd hong ngoai

Phuong phap phd hong ngoai 12 mdt trong nhitng phuong phip vét 1y

h1en dai va thong dung de nghién ciru phirc chit. Két qua phd hdng ngoai cho
biét nhiéu théng tin vé thinh phin va cau tao cua phirc chit. Khi so sanh phd
hdng ngoai cla phic chit v&i phd hong ngoai cia phdi tir ty do ta thu duge
thong tin v& su tao phirc giita phéi tir vi ion trung tdm nhu kiéu phoi trf, do

bén lién két kim loai — phdi tir, dung lugng phdi tri clia phéi tir...

Phd hdng ngoai thude loai phé phin t vi da b cac phd dao dong va
phd quay clia phén tit d3u nim trong ving hdng ngoai. Pé do vi tri clia cac dai
trong phé hdng ngoai, ngudi ta dung d6 dai séng (budc séng) A tinh bing pm
(lpm = 10*cm) hodc sb song dugc tinh b%mg em’! 14 dai luong nghich ddo cia
budc song. Buc xa héng ngoai c6 do dai bude séng tir 0,8 + 1000 pm va duogc

“chia 1dm ba vung:

Ving hdng ngoai gin:v=0,8 +2,5 pm

14




Vung hdng ngoai thudng: v =2,5 + 50 pm
Ving hdng ngoai xa: v =50 + 1000 pm

Khi phin ti vat chit hé‘in thu ning luong dién tir ¢6 thé tao ra cac qua

e trinh thay d4i trong phin tir nhwr qua trinh quay, dao dgng, kich thich dién |

o ti...mA m&i qué trinh nhyr thé ddu ddi héi mot ning luong nhét dinh dic trung |

——~ cho né, nghiala mt birc xa-dién tir ¢4 tAn sb ddc trung d€ kich thich. Trong

d6, birc xa hdng ngoai dic trung cho nhimg kich thich qua trinh dao dgng cia

- — che-nhoém nguyén tir trong phan tir. M3i lién két trong phén th déu hap thy |
e ~ l L4 : : r | I‘\ l'\ i‘: ._ ] A o Ty A e Flada A7 :7 AA e ke X A 7 a

sO nay phu thudc vao ban chét lién két, cdu tao phan ti va cac nguyén tir,

nhdmnguyén-ti-xung-quanh 4}

~ (6 hai kiéu dao dong chinh ctia cdc nguyén tr trong phan tir: dao dong

héa tri v 1am thay di 46 dai lién két nhung khong 1im thay ddi gbc lién két va

—dao dong bién dang & 1am thay ddi géc-lién két ma khong ldm thay doi do dai - — -

lién két. Trong mdi loai dao dong déu cb dao ddng d6i ximg (vs, 8s) va dao

d6ng bét dbi ximg (Vas, Bas).

Muén cho mdt dao dong xudt h_ign trong phd hong ngoai thi cin dam
béo quy tac loc Iwa [9]:
- Ning luong cila bic xa phai tring véi ning luong dao dong.
- Sy hdp thu ning lugng phai di kém voi su bién d4i momen ludng

cuc cua phan ti. Sy bién d6i momen ludng cuc cang 16n thi cudng dd cua cac

dai hép thu cang I6n. Vi vdy, nhitng phén t c6 cac yéu 6 ddi ximg thudng
cho phd don gian hon.

Phé hong ngoai cla axit cacboxylic tuong ddi phiic tap do tinh dbi
xtmg thap cia nhém cacboxyl va co cac dai hép thu dic trung sau [20]:

- Dao déng héa tri cia nhém C=O trong nhém ~COOH ¢ ving (1740
+ 1800) cm khi axit ton tai & trang thai monome va & ving (1680 + 1720)

cm! khi axit ton tai & trang thai dime.
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- Dao ddng héa tri ctia nhém —OH trong monome cacboxylic nam

trong ving (3500 + 3570) cm’'; trong dime cacboxylic & ving (2500 + 3000)

cm! (vach rong kéo dai ca ving).
3 hd i ciia ca ic trung béi nhém ~COO" va

c¢6 cdc dai hdp thy djc trangsaw:

R ,,,,,,Dao;déng;eﬁa%nhém:_,ﬂﬂ,p3,m,tmng ving r'ﬁsr'(\,Q_éng ~3600cm?t.

- Dao dgng cia lién két C—H nim trong viing cé sb song (2800 + 2995) cm

=Dao-dong-hoa-tri-déixing-va-bat-déiximg-cianhém—COO-nam-trong———

viing c6 s6 séng tuong g Ja (1435 + 1460) cm™ va (1540 = 1655) cm™".

Phuong phap phf‘) hdng ngoai thuong rit tin cdy trong viéc xac dinh sy

~¢6 mit cia nthém =COOH, ¢6 hay khong sy phéi tri- gitta ion kim loai va — - -
COO". Céc gid tri ve—o trong cdc trudng hop nay khic bi¢t kha 16n. Khi tao
thanh phitc chit, cic dai hép thu dic trung cia cdc lién két trong phoi tir

fhuc‘)'ng b1 dich chuyénwv_i queiit_rinh tao phurc la qu_e'T trinh chayén electron tir
phéi tir dén céc obitan trong ciia ion kim loai dé tao lién két phoi tri nén lam
giam mat d6 electron trén phéi tir. Kiéu lién két kim loai — phoi tir trong phire
chét dugc nghién clru bang cach so sinh phd hdng ngoai cla phic chat voi

phé ctia phéi tir tu do 6 kiéu lién két d4 biét trudc. Ngoai ra, trong phd héng

ngoai cua phirc chit cacboxylat kim loai ngudi ta con quan tdm dén dai hip
thu trong ving (300 + 600) cm! déc trung cho dao dong hoa tri cua lién két
kim loai — phéi tir (vu-0).

Cac tac gia [12] d4 dua ra cac dir kién vé phbhdng ngoai cia axit 2-
phenoxybenzoic ~ (HPheb), o-phenantrolin ~ (Phen) va phirc  chat
[Eu(Pheb)2(Phen); JCl. Dé quy gén céc dai hip thu trong phd hdng ngoai cua

cac phirc chat va xem xét kiéu lién ket gilta ion dat hicm — phoi i, cac tac gid
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di so sanh phd hip thy hdng ngoai clia axit HPheb, Phen ty do va cla cac
~ phirc chat hdn hop phéi tir. Trong phd hong ngoai cla cac phuc chat XUt h1¢n

ng 3 manh & ving (1606 + 1626) cm’ 1 duwge quy gén cho dao dong

. (]

héa-tri bt d6i xing cua nhém C=0, ching dich ohnven vé viing cé 56 song

e - e o

—thé;rhcrrrsvvcrphcrcufHPheb tu’ do 61 6887—em 1) B}eu do chu:ng to trong
= cac hop chét da-hinh-thanh-lién-két kim-loai— —phéi-tir qua-nguyén tir oxi cilia -

nhém —COO". Mit khic, trong phd hdng ngoai ciia cac phirc chit xudt hién
e —cardal trong-ving- (15%8——154—7—)—em——eae—da1 nay-duge-quy-gin- cho dao e e =

r

L B o 1
. A r . ) A A - N = . TR N T3 Sy A . .

chuyen vé ving cé sb séng thip hon so véi vi  tr tuong u:ng cia né trong pho

cua Phen tir do (15 8‘8—crn‘1‘).—Nh|I—vay,—trongphuc—chat—hon—ho*p—phm—tu,—sl;ri

__ phdi tri cha phdi tir véi ion Ln*" dugc thuc hién qua hai nguyén ti oxi cla

nhém —~COO- trong 2-phenoxybenzoat va qua hai nguyén to N trong o-

“phenantrolin. ~ e

Trong thyc té, phd hdng ngoai clia phitc chit hdn hgp phodi tir salixylat

va22'- dmvndvl N.N'-dioxit v&i dat hiém con it duwgc nghién clu.

1.5.2. Phuong phap phén tich nhiét

Phan tich nhiét 13 phuong phap phé bién d& nghién ctru phirc chét rin vi
ching cho phép thu nhin nhiéu théng tin quy bau vé thanh phin va ciu tao
cta céc phirc chdt. Dya vao hiéu img nhiét cé thé nghién ctru nhitng qué trinh

bién d6i héa 1y phat sinh ra khi dun nong hodc lam ngudi chit nlur sy tao

thanh va néng chay cic dung dich ran, cac trong tic héa hoc [9].

Gian @b phan tich nhiét biéu thi sw bién ddi tinh chit ciia chat trong hé
foa d6 nhiét d6 - thdi gian. Thong thudng, ta quan tdm dén dudng DTA
(dudng phan tich nhiét vi sai) va dudng TG hay dTG:

+ Dudng DTA chi sy bién dbi nhiét d§ ciia mu nghién ctru so véi
mau chuén trong 16, cho bidt sy xudt hién cc hiéu ung nhiét img véi mdi qua

trinh bién @i hoa hoc. Ung véi cic cyc tiéu trén duong cong 1a cac hi¢u img
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thu nhiét, thuong didc trung cho qué trinh chuyén pha, bay hoi, chuyén dang

thu hinh...Ung véi cac cuc dai trén dudng cong 1a cac hlc;u u’ng toa nhle;t

thuong dic trung cho qua trinh chay, qua trinh ox1 hoa phan u'ng pha ran..

- —-a-_Buorng_'EG_ha;LdIG_chl_tuqumgmaLM@g nhur thoét khi,

thing hoa, bay hoi...-do-siz phin huy nhiét- ctia miu. Nho do, suy dodn duorc

thanh phﬁn eﬁa—fphusf:ehat;kihl:xay—fﬂ hj::u,lm g ﬂhu?f TuyfthPanhnng,pha] -

moi bién d6i trén dudng DTA déu di kém vdi cic bien ddi khéi lugng trén

- ----—trongquﬂnnh—pharrhuy nhiét ciia-phite-chét rén. Tir d6-c6-thé it ra két ludn

hiéu img nhiét tuong tmg ngudi ta c6 thé dy dodn céc giai doan co ban xiyra

-~

v& d6 bén nhiét ciing nhu cac yéu 6 anh huong dén do bén nhiét ctia phirc
chét

P bén nhiét cia phirc cht phy thude vio dic diém cua lién két ion
trung tAm v phdi tir. Mitc d§ cOng hoéa tri cia lién két ion trung tim — phdi tir

cang cao thi 46 bén ctia phure chét cang 16n. D9 bén nhiét cia phirc chit ting

16n khi gidm kich thuéc clia ion trung tdm va khi ting dién tich cda nd. Nhiét
do phin huy cia céc phirc chét twong tu chia phdi tr vong cang thudng cao
hon so véi phire chit chira phdi tir khéng tao vong. Vi du, phirc chit
[Pt(CH;NH,),Cl,] bi phin hiiy & 175°C trong khi phirc chét [PtEnCl,] bi phan
hiy & 295°C. Ngodi ra, 6 bén nhiét cva phirc cht va cic phan (g phan hiy

nhiét con phu thudc vao ban chét cua ion & cAu ngoai (kich thude, ciu triic vo
electron, khuynh hudng tao lién két cong hda tri v6i ion trung tim) [9].
Phuong phéap phén tich nhiét con hd trg nghién clru cac hién tugng bién
dbi da hinh, hién tueng ddng phan hinh hoc, xdc dinh nhiét 4o mét nudc cla
phitc chét, trén co s& d6 c6 thé két luan phitc chat & dang khan hay hidrat.
Mit khéc, khi so sanh nhiét dé tach ciia phdi tir trong phirc chat va nhiét d¢
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bay hoi ciia phéi tir tr do c6 thé khéng dinh sy c¢6 mit cia phdi tir trong cAu

ndi phuc chit.

Chc két qua thu du’oc khi nghlen cru phuc chit cacboxylat dit hiém

bing phuong phép phén tich nhlet cho thav qué trmh phén huy nhlet cdia

;;chuhgxaryrakhac; nhau- phLLthllOC vao clu- tao cha goc hidrocacbon cia axit
_ cacboxylic. Phin 16n céc cacboxylat @4t hiém bi nhiét phan hity cho san phdm

cudi ciing 1 cé4c oxit kim loai twong rng. Cac tdc gid [11] d4 nghién ciru phitc

-..__.._chaLbcnzoaL(Benz)_cuwmot sb._ daLh.lem_nhe_(_N.d _Sm, Eu, Gd). bang phwong .

phap_phanﬂchmhml_KeLqu&choihaggﬂﬁuLdehmchatbﬁnzoatﬂmﬁd(ﬂl),i
duéi 150°C khong xuét hién hiéu ing mat khéi lugng trén dudng TGA, ching

te—phuc—ehat—nay—khe-ng—ehwa—nuerc.—"lireng;ldn—deruenglan-d&phan—tlch-nhl$t7

clia 9é§:ﬁﬁ&c—c@ﬂ5enzoat ctia Sm(IIN), Eu(lll), Nd(III) déu xuat hién hi¢u
g mét khdi lugng & khoang 106 + 118°C, chirng t6 cic phirc chit déu chira

~nude hidrat. Cdc phitc chit ddu kém bén nhiét va bi phin hiry déu cho sin

phim cudi ciing 14 oxit ¢4t hiém Ln,0s. So @ phin hily nhiét cia cac phirc

chat du'o‘c gla thiét nhu sau:

[Nd ,(Benz),1.3H,0 —¥€; [Nd,(Benz),] _ 400G\ g o
[Sm,(Benz),]H,0 —%¢ [Sm,(Benz),] —&2¥C 5 §m,0,
[Eu,(Benz),JH,0 —%¢ [Eu,(Benz),] —2EC Eu,0,

[Gd,(Benz),] —° Gd,0,

1.5.3. Phwong phap phd khdi lwong

Phuong phdp phd khdi lugng (MS) c6 thé do chinh xdc khéi lugng
phén tir cia mot chat, dya trén nguyén tic khbi lwong phén tir ciia mdt chit s&
bing tbng khdi huong phéan tir clia cic méanh ion tao thanh do qué trinh pha v&
phin tr. Phuong phép nay dung dé:
+ Xéc dinh cdc hop chit chura biét bang cach dwa vao khéi legng clia
phﬁn tr hop chit hay tirng phan tach riéng cia nd.
+ X4c dinh két cAu chit ddng vi ctia céc thanh phin trong hop chét.

19




+ Xac dinh c4u truc cia mot hgp chét bing cich quan st timg phan

tach rleng cua no.

héa hoc ion thé khi (nganh hda hoc vé ion

4 Xdc dinh céc thudc tinh vit 1i, héa hoc hay ngay c4 sinh hoc cia |

- hop chit véinhiduhuéng tiép-cankhécnhay———

Phuong phap phd khdi lugng duge thye hién dyra trén sy bn phd cac - —
~ —~—phéntir trung-hoa-&-thé khi bing chium-electron ning lugng cao-dé-tao-thanh— — —

nay goi la qua trinh ion hoéa. Sy pha v& nay phu thuoc vao chu tao phén ti,
——phuong phép bim phd vi ming trong bin phé.Qu4 trinh jom héa phintr <6

-~ J;heﬂuqc thuc hlen bing nhidu phuong phap khic nhau nhu va cham electron

(EI), phuong phdp ion héa phun dién (ESI), phuong phip ion héa hoa hoc
~(CI), phwong phép ion héa trwdng (FN)... ~ — —
EI 13 ki thuat dugc st dung phd bién trong phwong phdp phd khéi

hin tit hitu co cé khdi lrgn Dhan tr

tu:orng 601 nho (M < 700). Cac phén tir ndy phai dé dang chuyén sang pha khi
ma khong bi phin hiy nhiét khi dun néng. Trong phuong phép nay, qua trinh

ion hda duoc thuc hién nhd su twong tic gita chét phén tich va chum electron

mang ning luong rit cao (t6i 70 eV) tao ra mot gbc cation:

M+ e— M+ 2e

Nhitng ion ndo da bén, thoi gian sdng du @ di téi bo phan thu nhén
md&i duge ghi lai trén phd. Cudng d6 mdi pic trén phé ti 18 thudn véi s6 lugng
ion ¢6 khéi luong tng véi pic 46 di duge dén bd phan thu nhén [3].

Ion hda hoéa hoc (CT) 1a cho dong phén tir khi va cham vé1 mét dong ion
duong hodc ion 4m @& bién cc phan ti trung hoa thinh ion phén tir hay ion
manh. Tuy nhién, phuong phap niy khdng hojc rét it cho théng tin vé sy phan

manh béi trong diéu kién ion hda chi c6 mdt hrgng rét it ion phan manh.
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Phuong phéap CI thudng duge st dung cliing véi phuong phap EI dong vai trd
bo sung thong tin vé khéi lu'orng phén tir-cho nhau.

Phwong phép ion hoa phun d1en (ESI) chu yeu du:oc Sur dung dé nghlen' e

4mm4:agphanm_cgkhol_lu¢g 16n va khé bay hoi nhu cdc hop chét Drotem

pepuppohmefva cac hop chaLcOqunLloa,errongphuongrphap nay, miuchdt
rong dung moi d& bay hoi. P3c diém

13 nhit coa phuong phap ESI la tao ra cdc ion mang nhiéu dién tich. Céc ion

e —thu- duqoco th&la cac-ion- tua phan tu bang_cach them mQLcatlon_.nhu: HJr K”

proton tao thanh cic anion [M-HJ.

Phé-khéilugng s&-cho-biétkhdi- lueﬂgphan—tu' ctia-chdt nghién ctru v

" "cac fon thong qua ti s6 m/z. Vi xac sudt tao ra cac jon c6 z > 1 1a rat nhd nén

sé m/z thudng chinh 1a khdi Irong cla ion. Pi véi phirc chét, phuong phép

~phé khéi hrong gép phin quan trong trong viée khao sat thanh phan va-cau

triic ctia chuing, dic biét 1a nhitng phirc chit ¢4 phdi tir 13 cac phdi tr hitu co.
Pho kh01 lugng khong nhitng ¢ thé thay thé cho phuong phéap phén tich

nguyén t6 mi con cung cép thong tin vé trong lugng phin tir.

Cac tic gia [12] dd nghién ctu céc phirc chit hdn hop phdi tir 2-
phenoxybenzoatva o-phenantrolin bing phuong phép phd khdi lugng, két qua
cho thiy céc phirc chit d&u & dang monome, ddng thdi dua ra duge cong thire

ion phan ti cia cic phirc chit 13 [Ln(Pheb)(Phen),]" (Ln = Eu, Gd, Tb, Yb;

Pheb = 2-phenoxybenzoat; Phen = o-phenantrolin), trong 46 ion d4t hiém co
s6 phéi tri 8.

Thye té, phd khdi luong cua phirc chit hdn hop phéi tir salixylat va
2,2'-dipyridyl N,N'-dioxit véi d4t hiém con chua dugc quan tim nghién ciru
nhiéu.

1.5.4. Phwong phip phd phat xa huynh quang
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Khi céc electron cuia nguyén tir trong phin tir bi kich thich dé chuyén tir

trang thdi co ban 1&n trang thdi kich thich ¢6 ning lugng cao hon, khong bén

(chi tdn tai trong khoang 10" gidy), chung c6 xu hudéng tréd vé trang théi ban

_ #AuvA ddng thoi tha ra mot phin ning luong d4 hdp thy. Ning lwong phit ra
. W_fffduéfkdangénhfszingfdufqcfggiléfhiénftuqngphét,éuarflg,'[177].77 S

_____ Phuong phdp phin tich huynh quang dya trén co sé chuyén cutircin

xac dinh thanh mdt hop chét (thudng la phirc chit), sau d6 chuyén hop chat =
~—thu-dugc-sang trang thai kick _th.ich_bﬁng_m(?)trdbngrénh_séng..cé..buéc..séngxéc.._....

7KBé—néﬂg—p--hét—qu&ng—c—ﬁa—eéc—ph&&ehét—ta&bér—i—eﬁng—mét—ien—dét—hié-mi

A h1 A b A

phin bién thanh 4nh sdng huynh quang.

"~ v6i cac phdi tir kbac nhau 13 kKhic nhau, n§ phy thudc nhiéu vao cac phoi fir.

Céc phitc chit méi cua Bu®* va Gd** da dugce céc tc gia [30] tong hop thanh
- ¢dng, anh huéng cia nhém thé fp—-fphenylid'én kha ning phit quang cia Eu3*da - -
duoc danh gid. Trong cac phirc chét ndy, benzhydrazide, p-toluic hydrazide,

4-hydroxybenzhydrazide va 4-aminobenzoic hydrazide d3 dugc sit dyng lam

phéi tir, Cu triic tinh thé ctia Gd-amino da dugc nghién ciru bing nhidu xa tia
X don tinh thé. Két qua cho thdy Gd** & trong tAm trong mét hinh ling tru ba
chiéu bi bién dang cua tinh thé, Phwong phép phd hdng ngoai va phuong phip
nhidu xa tia X don tinh thé da xéc nhin hydrazide déng vai trd phdi tir hai

cang, lién két vdi cac ion Ln** thong qua oxy ciia nhém cacbonyl va nito cla

amin cudi, tao thinh mdt vong nim canh. Két hop phuong phap phan tich C,
H, N di x4c nhin cong thic phin tir cia cic phirc chit: [Gd (amino)q
(H,0)](NO3)3.(C.HsOH) va [Eu(toluic)3(H20);:]1(NOs); (Hinh 1.1). Khi phat

quang, trang thai nang lugng thdp hon d4 duoc quan sat thdy d6i vdi cac phic

chét ¢6 phéi tir chira cdc nhom c6 kha ning cho electron manh, chéing han nhu
p-NH, vd p-OH. Mat khdc, thdi gian phat quang va hiéu sudt luong tir cao

hon lai xay ra d6i véi cac phttc chat ctia Eu** véi cde phoi tir chira p-H va p-
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CH; (Hinh 1.2). Didu d6 chiing  kha ning phat quang cta cdc phitc chat phy
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Hinh 1.1. Chu triic tinh thé Hinh 1.2. Phé phat xa huynh

ciia plﬁi’ﬁhﬁf@d:’*—quangcﬁwc-éc—ph&&ehé—t—eﬁa—l%u-""—

_ Céc dit liéu phd huynh quang ciia phirc chét dét hiém voi hdn hop phoi
t&r 2-phenoxybenzoat va o-phenantrolin cho thdy, phé phat xa huynh quang
cua phitc chat Eu(III) xuit hién & viing tir 550 + 800 nm. Khi bi kich thich béi

ning luong tir ngoai & 325 nm; phirc chAt ndy phat xg huynh quang véi bén——
cuc dai phét- xa he_;p va sic nét lién tiép & 591 nm, 612 nm, 648 nm, 692 nm, |
trong d6 cuc dai phat xa & 648 nm c6 cuong do rat yéu, hai cuc dai phit xa &

591 nm va 692 nm ¢d cudng do trung binh va twong duong nhau, cuc dai phat

xa & 612 nm c6 cudng d6 manh nhét. Ung véi cac dai phat xa ndy 14 su xuat

hién anh sang ryc o cua mién trong thay: ving cam (592 nim; 612 fimy va
ving d6 (648 nm; 692 nm). Cac dai ndy dugc quy gdn twong Ung cho sy
chuyén doi *Dg - "Fy (519 nm), *Do — "F; (612 nm), *Do — "F; (648 nm), *Do —
7F, (692 nm) ctia ion Eu®*. Bén canh d6, phirc chat GA(III) phat quang manh &
vung anh sang tim, phirc chét Tb(III) cho 4 cyc dai phat xa sic nét, rgc 13 &
vung luc va viing cam, phirc chit Yh(III) phit xa manh & ving anh sdng mau
lue [12].
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Viéc tim kiém céc phitc chit méi ciia nguyén t§ dat hiém 13 mét linh
__vuc nghién ciru trong héa hoc phéi tri chu yé}_l_ _ch_ra trén kha nang phat quang

hitg phdi tir hitu co xac

~——hfp thu duge t6i iom dAt hibm phéi tri véi ching, lam tang kha ning phatxa

[EaTal|

—  “haynh qWﬁg*Cﬁ&*iﬁfdéFMém’sz I — —

Tuy nhién, ching t6i nhin thdy phé huynh quang cia phirc chit ddt

— -~ hiém véi hdn hop phdi ti-salixylat-va2;2'-dipyridyl N;N-diexit van odn-it —— -

duge nghi€énciu:
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Chwong 2
_ __THUCNGHIEM, KET QUA VA THAO LUAN

—__21. Dyngcuvahéachit

2.1.1. Dung cu
- _Binh nén 100'm], . -
Binh kendan. . )

o Buret 25 ml.
Céc thuy tinh chiu nhiét.

1

- GidythirpH.

———— — - = Phéuloc thay tinh x0p. 7

- Cén dién tir.

- Bép dién, ti sdy, binh hut 4m, to hat.
- May khudy tir,
——2.1.2. Héachat —
- Céc oxit dit hiém: Nd;03, Smy03, Euy0s.
- Axit salixylic (Merck).
- 2,2'-dipyridyl N,N'-dioxit (Merck).
- - Etanol.
Axit HClL d3c (36,5%), HaSO4 diic (98,0%)
- Dung dich HC1 0,1N, NaOH 0,IN.
- Dung dich H;0..
- EDTA
- Arsenazo I1I.
Tét ca cac hoa chat déu dat d6 tinh khiét phan tich (PA).
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2.2. Chuin bij héa chit
2 2.1. Cac dung dich LnCl; (Ln: Nd, Sm, Eu)

Cén mt luqng chmh xac ung v0’1 10“" mol céc ox1t dat h1em Ln203 r01-

cho vao cbc thily tinh chiu nhiét 100 mi, thém vio mét lwong du axit HCI

. ,7f7f36,5ﬂ/<; Daynnengco¢5ang maLklnlLdong ho dun- vaLkhuay hén hop & nhlqt B

o+ ﬂgl_,Sau,khnang 1ig1nr,’ cac oxit ﬂaf,hlem tan _hoan toan theo

- phuong trinh phan Gng; Lo . B
- LnpO3 + 6HCL — 2LnCly + 3H,O . . . o

2.2.2. Dung dich EDTA 10’M
- -—Say—EDT—A—tmh khiét trong tisiy & nhiét dd 7G°&den—khei—luetng—

khong ddi, d& ngudi. Can chinh xac 0,3720 gam (0,001 mol) EDTA trén cin

dién tir rdi chuyén toan bd hrgng cAn vao binh dinh mirc 100 ml, thém mréc
cht dén 1/3 binh, lic déu cho tan hét. Théin tiép nude cit dén vach dinh mirc
va lic déu thu duoc dung dich EDTA 102M.

2.2.3. Dung dich Arsenazo 111 ~ 0,1%

Can 0,05 ga'rﬁiArsenazo I1I, chuyén vio cbc thiy tinh c¢& 100 ml, hoa
tan bang mdt it nude cat, nho timg giot dung dich Na;CO; 10% cho dén khi
dung dich cé6 mau xanh tim, dun néng dén 60°C. Sau d6 nhod timg giot dung

dich HC1 lodng vio cho dén khi dung dich ¢é mau tim d6. Chuyén tit ca vao
binh dinh mitc 50 ml, thém nudce cit dén vach dinh muec, lic ddu duge dung
dich Arsenazo III ~ 0,1%. |
2.2.4. Dung dich dém axetat co pH= S

D& pha dung dich dém axetat ¢6 pH = 5, cin pha dung dich
CH3;COONa 2M va dung dich CH;COOH 2M:
+ Pha dung dich CH;COONa 2M: Can 8,2 gam CH3COONa (rng

v6i 0,1 mol), hoa tan bing mdt it nude cat réi chuyén todn b vao binh dinh




mitc 50 ml. Thém nudc cit dén vach dinh mirc va lic déu s& thu dugc dung
dich CH;€OONa 2M.
+ Pha dung dich CH;COOH 2M: Léy 5,7 ml dung dich CH;COOH

% cdd= ] ¥i vao binh dinh mmrc
r—r—r———wmlrthém—nuéc—eét—dénf—Vaeh——d—inh——fmﬁ&,—lée—déu;———thufdw;)'e— dung dich

. CHsCOOH2M. —

" Ly 50 ml dung dich CHyCOONa 2M chuyén vao binh dinh mérc 500
- ——ml-sau-d6-thém-28-ml-dung-dich- CH;COOH-2M-1i thém-nuéc-cat dén-vach———

. z X ~ . ot A o T
- A A —~ .
3 . ¥ 0 FEi i' -

2.3. Tdng hop cic phirc chit
7Quytrinhiénghql:rcéc—phfrc—chét—cﬁarNTBI-P(Nd,—Sm,—Etr}Vé‘i—héﬁ—h@tp7

phdi tr axit salixylic va 2,2-dipyridyl N,N'-dioxit dugc mé phong theo tai

liéu [28]. Céch tién hanh nhr sau:
- ~Hoa tan hoan toan 6,10* mol axit salixylic (0,0828 gam) trong 5 ml

etanol, thu duoc dung dich trong sudt. Hoa tan hoan toan 2.10* mol 2,2'-

dipyridyl N,N'-dioxit (0,0376 gam) trong 5 ml etanol & 6_O°C. Tron hai dung

dich trén v6i nhau thu dugc dung dich chira hén hop phéi tir 13 axit salixylic
va 2,2'-dipyridyl N,N'-dioxit trong etanol. P tir tir rdung dich chira 2.10**mol
LnCls (Ln: Nd, Sm, Eu) vao dung dich hén hop phéi tir, ti 1¢ mol gifra Ln* :
axit salixylic : 2,2"-dipyridyl N,N'-dioxit=1:3: 1. Khudy hdn hgp trén may
khudy tir & 50°C, giit pH én dinh & khoang 4 + 5. Sau 4 gi&s thiy c6 két tia

tach ra, tiép tyc khudy hdn hop dén khi thdy luong két ta khéng d6i. Loc, ria
phirc chit bing nudc cit trén phéu loc thiy tinh x6p, lam khé phitc chét dén
khdi lrong khong d6i. Hidu sudt tong hop dat 80 - 85%.

Phitc chdt hdn hop phdi tir cia cic NTDH véi salixylat va 2,2

dipyridyl N,N'-dioxit d&u c6 mau dic trung cta ion dt hiém.




2.4. Phin tich him lwgng ion dit hiém trong cdc phirc chit

D& phan tich xac dinh ham lrgng ion d4t hiém trong c4c phitc chét tng

hop dugc, ching toi sir dung phuong phdp chudn do complexon véi chit chi

_ ] nazo III, duge thye hién tai phong thi nghiém Hoéa vé co — Khoa Hoéa

. hoc—Trudng Pai hoc Su Pham Th4iNguyén. |
hinh xdc mét heong (0,02 0,04

—_— ,Imdc;hétrmiujuuggb 4 Weta

gam) miu chit nghién ctru trén cdn dién ti. Chuyén toan bd luong cin vao_

. binh Kendan. Thim w6t-miu bing vai giot H>SO4 dic, sau-d6.dun trén bép .. .

SO, bay ra hét. C& lap lai nhu viy cho t&i khrift'ﬁiiﬁ&ﬁ&éﬁ'dfﬁﬁgdiféh frong sudt

eéfmél-ré&e—tmng—eﬁari-errd-z“'tt—hié'm.—Sau—éé,—ehuyén—teé—n—bé%ﬂl—&l—}g—d—ic—h—véei

“binh dinh mirc 50 ml, thém nuéc cit dén vach dinh mirc va lic déu. B

Sau d6 tién hanh chuin d6 tao phirc, tai thoi diém tuong duong dung
- —dich chuyén tir mau xanhfbiéc':sang mau do6 nho:-
+ Nguyén tic ciia phwong phap chuin dd: Dya vio phan mg tao
phirc bén ctia Ln®* véi EDTA
- Lo*+ Hjnd —  Lnlnd* 2H*
Lnlnd" + H;Y* — LnY™+ HyInd
(Ln: Nd, Sm, Eu; HoInd: chit chi thi; H,Y?: EDTA)

+ Cé4ch tién hanh chudn d§ cu thé nhw sau: Ding pipet Iy chinh

x4c 10 ml dung dich Ln*" cho vao binh nén 100 ml. Thém khoang 5 ml dung

dich dém axetat ¢ pH = 5. Thém tiép vao 2 + 3 giot chét chi thi arsenazo III,
dung dich ¢6 miau xanh. Pun nhe dung dich sau d6 chuén d¢ bang dung dich
EDTA 10°M, khi dung dich ¢6 mau dd nho thi nging chudn d§. Ghi lai thé

tich cia EDTA di dung, 13p lai thi nghiém 3 1n, sau d6 14y gié trj trung binh,

Ham lugng ion Ln?" duge tinh theo cong thic:

r Ve Com 50 11 1 o0 5Veor Com My
\ 3+ 103 L m m.Van




Trong d6: Vepra la thé tich dung dich EDTA d3 dung chuin dé (ml)
Cepra la ndng d6 mol/l cia dung dich EDTA (M)

M, .12 khbi lugng mol ctia jon Ln** (g/mol)

v, 13 thé tich dung dich Ln** dem di chudn do (ml) |
- Két qu duog trinh biy & bang 2.1.Cong thic gia thiét clia phirc chat

dura ra dua trén co s& két hop dit kién phd hép thy hdng ngoai, gidn @ phan

.
2 mwaen nhat

Ho-phide-thals — — - — — = —

L Béng 2.1. Ham lwgng ion dﬁt,hiémftrong,géc phirc chat

.| Cong thic gia thiét ciia céc Ham lwong ion dit hiém (%)
— _jil_ ______ phicchit Ly thuyét Thue nghiém )
I | Nd(Sal)(DipyO») 19,38 19,35
2 | Sm(Sals(DipyOs) 20,03 20,01
3 Eu(Sal)(DipyOa) 20,24 20,21
— ~ — —— 8§ litu & bang 2.1 cho thdy hanmr hrong ion dét hiém trong cic phic— —

chit xac dinh bang thyc nghiém twong ddi phit hop véi ham lugng ion tinh
theo cong thuc gia thiét,
2.5. Nghiéncitu cac phirc chit bing phwong phip phd hdng ngoai

Dé nghién ctru ciu tao cla phirc chat, ching téi st dung phuong phip

phd hdng ngoai. Pho hong ngoai ciia cac phirc chat dugc ghi (rén may FTIR
Affinity - 1S, Shimadzu (Nhat), trong ving (400 -+ 4000) cm™, tai trudng Dai
hoc Khoa hoc Ty nhién - Pai hoc Quic gia Ha Noi. Mau dugc ché tao bing
céch nghién nho va ép vién véi KBr.

Phé hdng ngoai cla axit salixylic, 2,2'-dipyridyl N,N'-dioxit va céc
phiic chit duge dua ra & cac hinh tir 2.1 dén 2.5, céc sé séng dic trung cua
cac hop chét dugc ghi & bang 2.2,
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~Hinh 2.5. Phé héng ngoai ciia phirc chit Eu(Sal):(Dipy0Os)

Biang 2.2. Cac s6 séng diic trung trong phd hdng ngoai clia phdi tir va

phite chat (em™) -

tt Hop chat V(OOOH) | Vas(€00™) [Vs(0007) | YN0y | V(a) | Vano) | Vion
1 HSal 1654 | - l1aa0| - [3008] - [3230
2 DipyO» - - - 1247 | 3037 ' -
3| Na@aDsDipy0s) | | 181 | 1460 [ 1199 [ 3051 ] 532 | -
1550
Qi £ N T v ) 1591 20K 534
4 olu(Sal)j(Blpy\Jz) ~ ool 1481 | 1207 U239
1552
5 | Bu(Say(Dipy0y) | }ggg 146 | 1213 582 | -

* Pho hong ngogi ciia cdc phoi tie:

Trong phfi héi)ng ngoai cua axit salixylic xuét hién dai & 1654 cm™ ¢6

cuong d6 manh, duge quy gan cho dao ddng hoa tri bét d6i xtng coa lién két
C=0 trong nhém —COOH. Dai nay cé sb séng cao ching té axit tén tai &
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trang thai monome. Dai & 1440 cm™ dugc quy gin cho dao ddng hoa tri dbi

xing cia nhém —COO, dai ¢ 3008 cm thUQC vé dao dong hoa tri clia lién két

—CH. Di 6 3230 e duge quy gén (;Ho dao dong héa trj cia nhém -OH

trong -COOH

———7'Frengfphé—héngungoaiﬁeﬁai;25;&{15§t{&:§i; N,I;I'-dlomt xut hién dai o

1247 et dc trung cho dao ddng héa tri ctia lién két N-O. Dai séng & 3037

cm’! duge quy gan cho dao dng hoa tri cua lién két C-H trong vong pyridyl.

- Phi hong- ngog: clia-ede, phu’e e‘hatv em e

rit manh trong ving (1581 — 1606) cm!, duge quy gén cho dao dong héa tri
—batdorang ctia-nhém-COO-cie-dii niydi bi dich c6-s6 song thip honso

véi vi tri twong Umg clia nd trong Hsal 1660 cmT, chimg {6 trong cac phirc

chét d3 hinh thanh lién k&t kim loai - phdi tir 1am cho lién két CO trong phirc
—chéit bi yéu di Trong ba phitc chit déu-cé-hién tugng tich dai phd-ciia dao- -

dong hoa tri bit déi ximg cta nhém -COO". Céc dai & (1460 — 1481) cmdic

trung cho dao dong héa tri d6i xing cia nhém -COO~. Pdng thoi, phé hong

ngoai cua cac phirc chit con c6 cac dai & ving (1 199 + 1213) cm’! dic trung

cho 1ién két N-O. Dai nay da bi dich chuyén vé& viing c sb séng thip hon vi
tri twong ing cua no trong phd hong ngoai cua 2,2-dipyridyl N,N'-dioxit tu
do (1247 cm') [25], chung to 2,2'-dipyridyl N,N'-dioxit d& tham gia phdi tri

véi ion dt hiém qua 2 nguyén tir O lam thay ddi mat a6 electron trong ciu

n6i phéi tri, 1am cho lién két N-O bi yéu di. Nhu vy, trong cac phirc chit,
litn két phéi tri gitta ion d4t hiém véi céc phéi tir duge thuc hién qua 2
nguyén tir O cia nhém —COO" trong salixylat va 2 nguyén t O trong 2,2"
dipyridyl N,N'-dioxit tao thanh phirc chét vong cang bén vitng.

Pdng thdi, trong phd hdng ngoai cia 3 phire cht du xuét hign céc dai
& ving (532 +582) cm™, dic trung cho dao ddng cua lién két Ln—O trong cac

phtrc chét. Ngoai ra, trong phé hong ngoai cia cac phic chit con xuét hién
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dai & (3051 + 3082) cm™ ddc trung cho dao dong hda tri coa lién két C-H

trong vong thom.

Két qua nay cho thav, cac phirc chat deu ton ta1 6 trang thal monome

png thirc ion manh 13 [Ln(Sal); + H']".
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2.6, Nghién ctru cac phirc chit bing phrong phdp phin tichnhigt |

e o B@ngh1én£&ui1n}kben nhn?Lcua,phur‘,r‘hnf (‘h]mg tOLSLLdung,,phuﬂng,,if

phép phan tich nhiét. Gian dd phan tich nhiét clia phirc chit dugc ghi trén may
- —SETARAM- (Phép)-trong moi-trudng khdng khi. Nhigt 4§ dugc ning tir nhiét

H@ﬁh@%@@%k@&d@%gi@%@tﬁ@@ﬂﬂﬂaﬂmm 7 L
Trudng DHKHTN-DHQG Ha Néi. Gidn dd phan tich nhiét cia céc phire chit

uuocﬁtrmwcaﬁnnlﬂrtu—Z 6ﬁen—2L8—Kquu&&uqc—tem tite banga—?’

“leETaRAn |Fgus — ExparimentPhuchgTHU NaSa0ipy0— —Cruclble:Al100l Atmosphera:Alr
Labsys TG 26/09/2021 Procedure: RT->800 oC 10C.min-1 (Zone 2} Mass (mg): 7.58

20 _ ) i Peak 1243.68°C

Ay
| -10
|-2a Mass varation: -32.34 %
-g_
| +30
| -40 <\

Mass varialion: 22,44 %

-
o
Im

-12]

-70 Mass varialion: -27.10 %
_-Bﬂ
a 100 200 00 400 500 [ 700 Furnace temperalure °C
1 | 1 1 1 ] L 1 1 1

Hinh 2.6. Gian dd phén tich nhiét ciia phirc chat Nd(Sal)s(DipyO»)
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Hinh 2.7. Gian a4 phén tich nhit ciia phirc chit Sm(Sal):Dipy02)

sETARAan |Figue:  ExperimentPhuangTNU Sm(Sa)ipy0 Crucibla:Al 100 pl AtmosphereAlr
Labsys T8 25/00/2021 Procedure; RT—-800 oC 10C.min-1 (Zona 2) Mags (mg): 11.65
TG ' . ' ' ' ' : ' A TG Imin-]
E \ /
m - — - e SN P _
| o7 4
\ /-N““: *
- \V/ -6
-— —Peak:adB A 20— s sl - R = —e e —
20
| 10 b
i ——i = [ - - — 3
L ¢ ———H——— B
1L
=10 \ i
- -20 ——
- \ e e - -5 .- - —
-30 — 7 T o L L ensae - - -
L \ Mese variation: -68.24 %
| -40 N
777777 -18 |
| -50
-60 \\ -21 |
o e K
o 100 200 200 400 5 600 700 Furnacetemperature G |~
— I e S — N ' 1 1 1 L] 1

aETARAnm | Figus: Experlment:PhuongT NU Eu{Sa)Dipy® Cruclble:Al 100 pl AtmospharaAir
| Labsys T 23/090/2021 Procedure: RT=>800 oC 18C.min-1 Zone 2) Mass (mgy: 15.72
— - oo o F — T T JER— | T T T T T
TGP% — - 4 TGP MmN
| 70
|60
Paak:534.72 °C -3
50 Peak 413,10 °C
| 40
-6
| 30
Paak:24571°C
20
-9
10
\
0 X
-12
=10 I
=20 Mass variation: -42.12 %
) -15 |
| -40 \m
Fa
=50 \\ =18 |
= Mass varation: -16.72 %
60 N
.70 <\‘\Mass variation; -18.00 % =21
=90 , \\
1] 100 200 300 400 500 600 700 Furnace temperature I°C
1 L 1 1 1 1 L 1 1 1

Hinh 2.8. Gian dd phan tich nhiét ciia phirc chat Eu(Sal);(DipyOz)
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Bang 2.3. Két qua phan tich giin dd nhiét ciia cic phire chit

Gian dd phan tich nhiét cla cic phu’c chét cho thay, & dudi 243 °C
khong xudt hién hiéu tng mét khéi lugng, chung to cdc phu:c chét & trang thai

an, khong chira nuwde. Trén duong 1'G

_______ | Nniet ] Khéi lugng mat|
dd xuit (%) o
TT | hién
hige 1 Qué—1————————
Phirc chit fmg mat| trinh | Phinconlai | Ly |Thwc| |
khdi | xayra thuyét [nghiém
o T iu:qng e -\ 1
CO) -
_ 243 | Phan
_ — 1 NAEabsPipyOs) i yva |~ Nd;Oi [ 77.38 [ 81,88
| 539 | chdy o
- _ 348 | phan- |- of—
2 | Sm(Sal)y(DipyO2)  |huyva|  SmOs 76,76 | 68,24
5 30 chaxr
chéy
S - | -245 | PhAR | ——— L
13 Eu(Sal)g(BlpyOﬂ* —413 | huy va Eu,05 76,561 76,84 |
534 | chay

cac khoang nhiét &6 tir 243 °C dén 539 °C, xuit hién hai hoac ba hiéu img mit.

khdi lugng. Didu d6 ching t6 khi bi d6t nong, cac phirc chat di bi phan hily

va chay cho san pham cubi cling la cac oxit dat hiem LnOs.

Két qua tinh toan 1y thuyét twong dbi phii hop véi s6 liéu thue nghi¢m
thu duge. Trén co s& dd so db phan hiy nhiét ctia cdc phirc chit 6 thé dugc

gia thiét nhu sau:

; _ 0
Ln(Sal)s(Dipy0z) 243539 C Ln: Nd, Sm, Eu

Ln>Os

2.7. Nghién ciru cic phire chit bing phuong phap phd khoi lwgng

- Phuong phap phd khéi lugng duge st dyng dé nghién ctru dang ton tai,
thanh phin pha hoi va d¢ bén céc ion manh ciia cdc phitc chét. Pho khoi
lugng cua cac phirc chét dwoc ghi trén may LC — MSD - Trap - SL, tai Trung
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tim phé Vién Héa hoc — Vién Han 14m Khoa hoc va Cong nghé Viét Nam.

Phirc chit dugc hoa tan trong dung méi etanol; 4p sudt phun 30 psi, nhiét d6

ion héa 325°C, khi hd trg ion héa Ia khi nito. Phé khbi lugng cia cic phitc

4 ra & c4c hinh tir 2.9 @n 2.11. Cic manh ion gia thiét cla cic
_ phicchitduoc trinh bay ¢ bang24.

e —— Display-Report-Selected-Window-Selected-Analysis — — — —

Analysls Hame:  NA(Sa)DipmOLd Tratrumant: (MG TrapSL Frint Betar 7[R 1503 FH
Hatheds Quang_2021.m Oparptoe:  2N9SAIMEDDINSEA A Date: 792021 3:03:22 PM
Sample Name:  Rd[Sa)Dipy02
Anatysls Infut
- --———-----—-||-|:"1; ——= S = = e e e —— N BT - e
4 7442
3
109.2
L _ - TR
__ S | B . L _ o
=]’|. nlilll- 1 ‘ d l |I||_J N TR
o F1 13 400
- . 15D Trap Report v 4 (B4-0pt?) - - Pwe oy K hkeeihin
Z Ko o -, J.4 .
Hinh 2.9. Pho khoi lwgng cia phirc chiat Nd(Sal);(DipyO2)
Analysis Name: Sm{Sa)Dipy02.d Instrument: LC-MSD-Trap-SL Print Date: 10/5/2021 2:25:01 PM
Method: Quang_2021.m Operator:  2195410AE0000514 Acqg. Date: 10/5/2021 2:22:49 PM
Sample Name: Sm(Sa)Dipy02
Analysis Info!
Intens.. +M5, 0.2min M5
108
. 882 7504
4]
3
562.1
2]
1
200 400 500 1] 1000 (171

Hinh 2.10. Phé khdi lwgng cl'%z;? phire chit Sm(Sal);([DipyQ2)




Display Report - Selected Window Selected Analysis

Anulysis Nama: Eu{Sa)Dipy02.d Instruments LC-MSD-Trap-al Print Dabe: 7/19/2021 3:11:07 PH
Hetheds - Quang 2021.m Oparatorl - 2195410AE0D00514 Aoy, Datet 7/192021 3:08:27 M
oo Surnpla Name: Eu{Sa)Digy02 — S .
Analysis Info
s - —
e - _ _ S I B
=t 200 ;an ry : sdloj : hli Ioﬁu - ' lm : ' ﬂ';;u o
—— -~ -Hinh2.11.Ph khoiluwgng ciia phire chit Eu(Sal)s@ipy02)- —
Bang 2.4. C4c méanh ion gia thiét trong phd khéi lwgng clia cic phire chdt
Tan
STT Phirc chit m/z Ménh ion suat
e - ——— e e B i 7 I
— L —
{;-‘\
Nd(Sal):(DipyO ({?
a 1 ; ;
1 ( )3( py 2) 744 Q-C<:))>Nd§;§r‘@ ey 100
b ﬂ/ \ﬁ ¢
. of 0 —
&8
38




87 |

100

78

+ HY

N7 :
Nd;('ﬂ\ﬁ

o
|
T
It

+
+

\ /°

\ /7°

556

189

Sm(Sal);(DipyO2)
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Trén pho khoi Iugng cla cac phire chat déu xuat hién pic ¢6 cuong dd rat

manh ddng thdi ¢6 gia tri m/z 16n nhét 14n luot 1a 744; 750 va 752 tuong tmg

v&i phire chdt hdn hop phéi tir cia NA(III), Sm(IIT) va Eu(IIT). Piéu d6 ching

to trong didu kién ghi phd, cac phirc chit tén tai & trang thai monome va cic

phén tir nay rat bén. Manh ion phén tir ndy c6 ciu tao gia thiét nhu sau:
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 ______ Trong pha hoicia cic phirc chit NA(IID), Sm(IIl), Eu(IIT) cdn xudt hién cdc |
o manh ion cé m/z tuong tmg 14n luot 13 556; 562; 564 véi tin suat twong d6i

1én-Che-gis-tri ndy éng ding v6i khéi lrong phéin tir ctia-cdejon[La(Sal)s+
7 HT (Ln: Nd, Sm, Eu).Céng thiic cdu tao ciia ion manh ndy dwgc gid thiét —
nhu sau:

(Ln: Nd, Sm, Eu)

Trong-thanh-phin-pha-hoicia-cdcphirc-chat-déu-c6-mdt-manh ion cé-m/z

LA -£r

bing 189. Manh ion nay xuét hién chimg to sy c6 mit cia phéi tir DipyOa

trong pha hoi, ion manh nay cé cau tao nhu sau:

rd v +
« | Y | +u
N N
{ }
O 8]
m/z = 189
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Nhu vAy, thanh phin pha hoi cta 3 phtic chit da tong hop 14 twong tu
nhau, d&u-bao gdm sy ¢6 miit cia 3 loai ion méanh: [Ln(Sal)g(Dlpy02)+ H*]*

[Ln(Sal)3 + H*]Jr va [DipyO, + H"]* (Ln Nd Sm, Eu)
4 ciia phd khéi luong, két hop véi cac du klen ciia phd hip thu

e hdng ngoai ching t6i gl&thletcongrthuc chu tao clia- phan iy phu:c chit nhir

_sau. - e

~ (Ln: Nd, Sm, Eu)
_2.8. Nghién ctru kha ning phat huynh quang ciia cic phirc chit

Dé nghién ctru anh hudng cia phdi tir dén kha ning phat huynh quang
ctia phérc chét, ching toi nghién ctu phé huynh quang cda phirc chét
Sm(Sal)g(D1pyTjj va Eu(Sal);(DipyOz). Phép do dugc tién hanh trén quang
pho I huynh quang Horiba FL322 duoc thuc hién tai Khoa Vit Ly, Truong

Pai hoc Khoa hoc Tu nhién — Pai hoc Quoc gia Ha Noi. Phé huynh quang
cta phitc chit Sm(Sal)3(DipyO;) duge dua ra & hinh 2.12.

7000000

6000000 4
5000000 -
4000000 -

3000000 -

Curbg do (dvid)

2000000 4

1000000 A

- 0 d v T T T
500 550 600 650 700 750
Budc séng (tim)

I-Ii_nh_2.12. Phd phdt xa huynh quang ctia phirc chit Sm(Sal);(DipyO2)
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Dudi kich thich t ngoai & 325 nm, phirc chit hdn hop phéi tir cia Sm
(1) phat xa huynh quang manh & ving 550 + 750 nm véi bdn dai phat xa &

561 nm, 598 nm, 643 nm va 702 nm. C4c dai ph4t xa ndy tuong ung véi sw

xudt hién 4nh sdng viing iuc(561 nrh), vﬁIrlig”cam (598 nrh) va vung 44 (643

~nm, 702 nm). Céc dai phat xa ndy duge quy gén trong tmg cho su chuyén doi o

4Gsp — *Hsp(561nm), *Gsp — SHyn(598 nm), *Gsp — SHop(643nm), *Gsp —

H112(702 nm) clia ion Sm (TIT) [35]. Trong sé nim dai phat xa thi cuc dai

_phat xa dnh sdng mau cam & 598 nm va mau dd6 & 643 nm c6 cudng 6.

manh nhét.

. "
4 DR 40 - : s
[ ey

50 SO0 €30 60 eSD
o  Wavclength {(nin)

TEX ph 2t

Hinh 2.13. Phé phat xa huynh quang ctia phitc chit Eu(Sal)s(DipyO:)
Khi dugce kich thich bdi nﬁng lugng tir ngoai & 325 nm, phd phat xa
huynh quang ctia phirc chit Eu(Ill) xuét hién & vang tir 575 - 720 nm. phirc

chét nay phat xa huynh quang véi ndm cuc dai phat xa hep va sic nét lién
tiép ¢ 593 nm, 617 nm, 653 nm, 689 nm va 700 nm, trong d6 cuc dai phat
Xa & 653 nm cé cudng do rit yéu, hai cuc dai phat xa & 593 nm va 700 am
c6 cuong dd trung binh, con cuc dai phat xa & 617 c6 cuong d6 manh nhét
(hinh 2.13). Ung v&1 cac dai phat xa nay 1a sy xuit hién dnh sang vung
tréng thiy : viing cam (593 nm; 617 nm) va ving dé (653 nm, 689 nm, 700

nm).
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C6 thé giai thich co ché phat xa huynh quang cia phirc chit nhur sau
[35]: Khi nhin dugce niang lwgng kich thich, cac phéi tr chuyén tir trang thai

singlet sang trang thdi triplet;__tiép theo 1a qua trinh chuyén ning luong tr

trang théi triplet ciia phdi tir sang Ln®*; cubi ciing 14 jon Ln®*" chuyén tir trang

) thai kich thich v& trang thdi co ban va phat xa 4nh sdng d3c trung cia ion dit

hiém Ln*.

Kha ning phat quang ctia phtc chit ching 6 jon d4t hiém Ln** nhan

_ ning lugng tir ngudn kich thich va chiu anh huéng rit 16n ciia truong hdnhgp -

phéi tir.
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KET LUAN

A L4

Tir nhitng két qua nghién ciru, ching t6i rit ra cic két luin sau:

18 ey S R e —

~ A - A A A ] M
1. Di tﬁng hop duge 03 phitc chiat hon hop phéi tir salixylat va 2,2'-
1 Vs ™ Lo salasinn alalg AL Abes o
dipyridyt N, N*-dioxit cia Nd(H), Sm(H) va Eu(i). Cac phire chat eé-cting

cong thirc phan tir: Ln(Sal);(DipyO2) (Ln: Nd, Sm, Eu). -

~ 2. Pa nghién ciu cac meC_ClTaI narrgmnuongjmarrpnofnong ngoai, két

qui ¢4 x4c nhan su tao thanh lién két gitta céc phéi tir va jon dat hiém qua hai

_nguyén tir oxi-trong —COO"clia 3 phdi tir salixylic va qua hai nguyén tiroxicla

ciia 1 phéi t& 2,2"-dipyridyl N,N'-dioxit. Phirc chit déu ton tai & trang thai

monome Ln(Sal); (DipyO;) c¢6 cong thitc ion manh 1a {Ln(Sal); + HT", cac
phirc chit déu kém bén nhiét.

3. D4 nghién cdu cde phire chit bing phuong phép phd khoi lugng, ket
qué cho thiy, thanh phin pha hoi cia ba phirc chit 13 twong ty nhau déu gdbm——
su ¢ mit cia 3 loai ion manh : [Ln(Sal)3(D1py02)+ HJ, [Ln(Sal)3 + H+]+ va

[D1py02 + HJ* (Ln Nd Sm, Eu). Pi dua ra céng thic ciu tao gia thiét cia

cac phirc chét, trong dd ion d4t hiém c6 s6 phéi tri 8 va cdc phirc chit déu 13

phtre chat hai cang, ¢6 cong thirc cau tao nhursaws— — — — — —

(Ln: Nd, Sm, Eu)

4. D nghién ctru phitc chit hdn hop phdi tir salixylat va 2,2'-dipyridyl
N,N'-dioxit ciia Sm, Eu bing phuong phap phd phat xa huynh quang, két qua
cho théy hai phﬁc chét ﬁéy phéat quang manh anh sdng nhin thiy khi dugc kich
thich b&ibude séng phu hop (325 nm).
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5.

H VUC CUA DE

-
Z

5 TONG QUAN TINH HINH NGHIEN COU THUQC Li
TAI & TRONG VA NGOAI NUGC
9.1. Trong nudec.
5 Viét Nam, mét sé vat liéu phét quang dugc ché tao bing céc phuong phép khéc
nhau di dugc cong l?é nhu vét liéu p

ALYV b = o

A

quang pha tap dat hieém... [2]; [4]. Nhom tac -d ché tao duge bot nano NaYFs pha
3* b ap thiy nhié dé ché tao muyec in theo cdng thirc mye

hat quang trén nén photphat dat hiém, vat ligu phét |

) in thong dyng, cho tinh bao mat 16, chi p‘r{ét quang 4nh sdng mau dé cam khi &HQ’C’Ch’iéI;I;XE,i" R |
dudi bude song 254 nm. Tuong ty, vt li¢u phat quang GdVO4 pha tap Eu cling dugc tong [~
.. -L-hgp. béng,phmcmg’;pfhamhﬁy_nhiéﬂﬂiéng phuong phap phan Gng nd, tdc gia Nguyén Vil |

anh cong vat ligu LaPQ45%Fw Tuy nhién ¢ Viét Nam, vat liéu phét |

huynh quang 12 céc phirc chét dat hiém c6 rat it cdng trinh & cép t6i.

Phitc_chit ofia cic ion dit hiém dac biét 1 cc cacboxylat thom cua d4t hiém dd va

_ _mqto_}_{yph’qngxy)-4;_oxq_but;2-eE(_)_i_c_,__ trong d6 nhoém cacboxylat phoi tri chelat hai cang voi
‘céc ion dat hiém. Ching déu c6 kha ndng phéat quang manh v&i énh sang don sdc €0 bude |

1 chét quy ndy duge (g dung trong céc thiét bj cong nghg cae [6].. . .

dang nhan dugc sy quan tAm nghién ciru cla cac nhét,ldl_ga,h(pc vé clu tao va tiém nang ung
dung ctia chiing trong, linh vire che tao vat liéu sidu din, vét liéu tir, dau do phét quang.
Nhém tac gia [5] d4 téng hop céc phirc chat cia La(lll), EudIll), Th(III) véi axit (Z)-4-(4-

song bing 616 nm d6i véi phtrc chat cla Eu(IIl) va 547 nm @61 voi phirc chit ctia Th(IIT).
Céac phuc chat phat quang cla Sm* ¢6 khéa ning phat xa 4nh sdng trong ving cam-do. Tinh

Nho vao tir tinh va kha ning phét quang ndi trdi ma cAc phirc chét Ln-PStYOPBA
dugc tmg dung rong réii frong céc finh vyre nhu héa hoc siéu phén tit, sinh hge va y hoc [7].
Polime ddng triing hop gifta Stiren vdi axit (Z)-4-ox0-4-phenoxyl-2-butenoic (PSOPBA)

lol

i

|

g
—
-t

Zz

| va phirc chit cao phén tir En-PStYOPBA (Ln: Eu™, Tb**)-dé duge cac tac gia [7Jtbnghop. —|

9.3. Danh muc céc cong trinh d3 cdng bo thude linh vyc cla d& tai cta chii nhiém va nhiing
thanh vién tham gia nghién cttu (ko va tén tdc gid; bai bdo; dn phdm; cdc yéu t6 vé xudt
bén)

a) Ciia chii nhiém d2 tai

b) Cta c4c thanh vién tham gia nghién ctru

JIER

—(Nhﬁng_céngt;:z‘nh_tiéu_bip"u dueoe cong b trong 3 ndm gén nhdt)
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| IU'i Paula C.R- DOH.I'ﬂb-DdIILUb, F lupU v nuuciua Iaz. Rute- A SaFerreira,Jacekikhinowsky; -

[7] Tong Li, Yi-Bing Su, Yong Huangm Ying Yang (2012), "Synthesis, Characterization of
the Luminescent Lanthanide Complexes with Copolymer of (Z)-4-oxo-4-phenyloxyl-2-

butenoic Acid and Styrene", Journal of Applies Polymer Sczenceri\[ol 123 , PP- 2540 = 2547,

Vi sy phét trién manh mé ciia cdng nghé trong Iinh vye ché tao vt liéu méi thi h&éng
nghién ciru phic chit c6 kha ning phét quang ngay cang thu hat sy quan tdm cla cdc nha

o TNAGARTERTCUADETAL |

| khoa hoc trong va ngoal nudc trong viée tong h0'p, nghién ctru tinh chét va kba ning tng
dung Céc phirc chat nay cé tiém nang (g dung rat 16n frong khoa hoc vt ligu & Tao ra cac’

chét siéu dan, cac diu do phat quang trong phén tich sinh hoc, danh dau huynh quang sinh
y, trong vit liéu quang dién, trong khoa hoc méi trudng, cong nghé sinh hoc t& bao va nhiéu

phirc chit phdi tir hitu co ¢6 vong thom véi céc nguyén t6 dat hiém, dac biét 13 kha niing
phat huynh quang nén chung tdi di tong hop va nghlen ctru tinh chét phirc chit hdn hop
Dh01 to sahxvllc va 2 2’-d1pyr1dyl NN’ d10x1t cua mot sb nguyén td Nd, Sm, Eu.

| Tinh vye k]rracmhalrtrong doi sbngV6i muc dich gop- phan nhé-vao linh vye nghién ctu | -

\ maOZ IS

!

11. MUC TIEU PE TAI

- Téng hgp phirc chit Ln(Sal)s(DipyO2) (Ln: Nd, Sm, Eu).

- Nghién ctru cdc phirc chit bing cic phuong phép: Phd hdng ngoai, phén tich nhit, phd
khéi lugng.

- Nghién ciru phirc chit Sm(Sal)s(DipyOy) bang phutong phap phd phét xa huynh quang.

12. DOI TUQNG, PHAM VI NGHIEN CUU

12.1. Béi tugng nghién ctru

- Téng hop 03 phirc chét hdn hop phéi tit salixylat va 2,2'-dipyridyl N,N'-dioxit
ciia NA(IIT), Sm(TIT) va Bu(TIL).

- Nighién ctru phire chit Sm(Sal)s(DipyOz2) bing phuong phap phd phat xa huynh quang.
12.2. Pham vi nghién ctu

Linh vuc hda hoc




N_CTTT
N-CUU

3. CACH TIEP CAN, PHUONG PHAP NGHIE

13.1. Céch tiép cén
- Tién hanh 1am céc thi nghiém téng hop chit.

hoc va Coéng nghé Viét Nam.

- Do cdc-miu-voithiét bi-hién dai tai trudng Pai hoe KHTN Ha Noi, Vién Han 1am Khoa |

13.2. Phu’orng phép nghién ctru:

+ Phuong phap pho hong ngoal

+ Phﬂnhch rlhlet .

+ Phuong phap phd khéi lugng va phd phét xa huynh quang.

14. NOTDUNG NGHIEN CUU VA TIEN PO THYE HEEN -

ciia dé tai, ghi ro ni dung la: bdo cdo cde bai bdo bang tiéng Anh (14 sdn phdm ctia dé tai
sau khi dwoc chdp nhdn ding) tai hdi thdo don vi)

—H—FN@Pdﬂ&g—W%M@t@chméthuﬂg_naLdungnghmHLMu_th VoI muc tiéu

-Tong h0p 3 phuc chit
- Dung céc phuong 7phap hod Iy x4c dlnh sy hinh thanh lién K&, s 4b phn huy nh1¢t con

thirc cAu tao gi thiét ctia phirc chit.

| - Nghién ciru phirc ct chit Sm(Sal)a(DlpyOz) bang phu'crng phap pho phét xa huynh quang :‘f
14.2. Tién 6 thuc hién - ' o
T
A A  x . 2 Thoi gian iy 3p
STT Cac n(_)lﬂcit:il%i ::ng viée San pham (bé ¢ dAu-két Ng]iqu thirc f-;
— — u.......’...?-- e I lhl'lc;L en — P
{ Xay dung thuyét minh dé tai Thuyét minh
Tépg hop phirc
2 Téng hop phire cht | o
ghopp La(Saly(DipyQ2)
(Ln: Nd, Sm, Eu).
3 | Dt ic ph hap hoa ly 04/2022- -
ung. cac pauong p ap_ o4 ,y Fave Wi Yatole) Nguyén Thl
xac dinh su hinh thanh lién két, voleded Hoin
so dd phan huy nhiét, cong thirc B4o cio
cAu tao gia thiét ctia phitc chét.
4 |Nghién ocmu phic  chit
Srn(Sal);j(DipyOz) béng phuong Bio c4o
phap pho phat xa huynh quang.




15. SAN PHAM

STT Tén san phim S6 lwgng Yéu cdu chit lwong san phim

I | San pham khoa hoc (Cac cong trmh khoa hoc s& duge cdng bé: sach, bai béo khoa hoc, ..)

{Bai-bdo khoa hoe-ddngtrén- tap—— s e S ) et 2 Sl

chi trong nuece

L1

- Tap chi chiién nganh |

II_|San nham dao tao (clr nhin thac si, tién si....)

1117 Sampharrumgﬂl.mg S

16. PHUONG THUC CHUYEN GIAO KET QUA NGHIEN NCUUVADIACHIUNG DUNG

A% ral t_\l’\ "I lT1 0.

1 _Phay £l
I.U | I Fl]u.uus ull..rv vou e Bao

162, Dia chi timg dung

_ 'T'fnngn"ne” 1inh wire nhu; Hoa hoc, sinh hoe, vt liéu, ..

.- — | chi chuyén nganh trong nudc. _.__

e

17.1. D6i v6i linh vue gido duc va ddo tao

— Gido-duc;dao-tao:tailiéutham- lchaaphuc_vwngmmﬁmkhoahog 01 bai bdo trén tap

"17.2. Pbiv6ilinh vire Khoa hgova congnghewlrenquau -
17.3. Déi véi phat trién kinh té-x4 hoi

" Viée tng dung két qué ctia nghlen clru vao thire t& s& gitp ich cho sy phét trién cta
cac nganh y hoc, sinh hoc, khoa hoc méi trudng tac dong tich cyc dén phat trién x4 hoi.

17.4. Dbi voi td chire chi trl va cic co sé img dung két qua nghién ctru

~— [18-KINH PHI THY'C HIEN BE TAT: Khong - —

Ngay A5 thang ¥ ndm 2022
Chit nhiém dé ¢ai PHONG KHCN&HTQT
ThS.Nguyén Thj Hoan
HOI PONG KHOA KHCB KT. HIEU TRUONG

, EU TRUOGNG
/@éy 29
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Tap chi phan tich Hoa, Ly va Sink hoe - Tap 27, S6 3/2022

TONG HQP, NGHIEN CUU PHO KHOI LUQNG VA KHA NANG PHAT QUANG
CUA PHUC CHAT HON HQP PHOI T’ SALIXYLIC VA 2,2"-DIPYRIDYL _
e N,NSDIOXIT CUA MOT SO-NGUYEN TO-DAT HIEM- - - T |

" Dén toa soan 26-07-2022

Nguyén Thi Hidn Lon", Npuyén Thi Té Losn
Khoa Hda hoc, trieomg DH Sie Pham — DH Thdi Nguyén
= = = oo ——————— Neuyln-Thi Hoin———— — e -

"""" PREPARARION, INVESTIGATION INTO MASS SPECTRA AND LUMINESCENCE e
| OF MIXED LIGANDS COMPLEXES OF SALICYLIC, 2,2"-DIPYRIDYL

N,N-DIOXIDE WITH SOME RARE EARTH
=~ Some complexes of Ln (1ll) (Ln:Nd,-Sm, v, Fb-Dy,-Er.-Yb)-with-mixed ligands salicylate and 2,2°-
: dipyridy! N,N'-dioxide have been synthesised. They have general formula are Ln(Sal)s(Dipy02) (Ln:Nd,
Sm, Eu; Sal: Salicylate, DipyOy: 2,2'-digyridyl N.N'dioxide) and {Ln(Sal)s(Dipy03)].2H:0 (Ln: Tb,

" Dy, Er. Yb). The ion fragments and luminescence properiies of complexes " in~solid state ‘were— -
investigated by measuring the mass, emission spectra, the Intramolecular ligand-to-rare earth energy
transfer mechanisms were discussed. The mass spectra of complexes displayed complexes are
monomes and there are three ion fragments in vapour.

T Theemission spectra of Sm{Sal)s(DipyOy) —consist—of-the-Gsy— "Hz—and — G — *Hyz dominant
transitions- located at 598 nm-and 643 nm, the weaker 4Gz — SHsn transition located at 561 nm, the
weakest *Gyz — SHyin transition located at 702 nm. The emission spectra of the Nd(Ill} complex displayed
only one narrow band arising from *Fyn— ‘lan. The emission spectrum of the Eu (Ill) complex displayed
five bands arising from *Do — 'F), *Do— 'F3, "Do— 'F3, Do — 'Fy, *Do — Fs iransitions.
The emission spectra of [Dy(Sal)s(Dipy02)].2H0 show one peak at 448 nm, which belongs to
the *Fy — SHysz transition of Dy'*. The emission spectra of [Er(Sal)y(Dipy02)].2H:0 consist of
the "Hy—'Isn transition located at 440 nm. The emission spectrd of the [Th{Sal)y(Dipy0,)].2H;0

displayed five — bands arising ﬁrom——‘a,—-»—lﬁﬂomimm!—transir-ian—!aeated—ar_.iﬂ_nm,_rhe
Weakl?er;-‘ 7F5, 50,‘ — 7F4_, 5D4—) 7FJ', jD;—-) 7F3 transitions located at 489, 585, 620, 648 nm

respectively, The emission spectra of the [Yb(Sal) s(Dipy03)].2H:0 displayed one band at 436 nm, Le.
Fyps?lin energy level of YB™ was observed, These complexes showed room-temperatiure

Photoluminescence. '
Keywords: Rare earth, salicylic, 2,2 "-dipyridyl N.N"-dioxide, complexes.

.. : - - . N ‘
L. MO PAU quang duge umg dung rong r3i trong dédnh dau

Vit ligu méi ¢4 khi nang phit quang, ddc bigt hujah quang sinh , tong céo diu do pht
l& céc hop chit phéi trl ¢6 kha néng phat huynh quang ciia phan tich sinh hoc [4.5,6). Neu cic
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chimg 16 trong cde phirc chit khéng cdn nhém
(OOH t do md d2 hinh thinh sy phdi tef cia

phéi tir voi ion dit hidm qua nguyén (& oxi clia clia NO trong DipyQ;. Ngodi ra trong phd

ghom -COO" lam cho lién ké- C=0- trong phirc hong nioai cia cdc phitc chat cdn xudt l-uén dat
'Eﬁal‘blm DA G 1255 oy Wm e

hon hgp phéi tir, fon dit hiém da déng thei
phéi tdd véi O cia COO" trong Sal va véi O

hép thy trong viing (532 - 582) cm! dugc quy

¢a dich chuyen vé ving c6 sb séng thﬁp hcm Rléng phd hbng_gum ciia cdc phuc chat dét

- -—rong-chc phite chat (1199 —1242) em, Bilu - hiém ning ddu xult-hién dii-& ving-(3215- — -~~~ —{
: '——'—fné)whm&to trong-cdc-phisc chit lién ket La'— — 3331y em*chimg 16 céc phirc chitndy o trang — —— —— — -

vit DipyO; di duge hinh thinh qua cic nguyan théi hydrat, Hién tugng ndy khong xuét h:én

~ " Ocimnhém NOlimcho lign k&rN-Orong. ~ trong cic phitc chét dét hiém nhe [3] DR
o phirc chét b yéu di. Nhur vay, tron_g phirc chét 32, Ké( qui ph6 khdi luq‘ng
.. Béng.1.-Cde mdnh-ion-gia thidr trong phd- khdi hmgmrac phite chat-
- TT ~ Phirechat COngthircionmanh - - -+ | miz Tin suﬂ&
B B (NG DipyO T | 744 R
1 - Nd(Sal)i(DipyQs) [Nd(Sal)+ HT 556 87 .
] — [DipyO, + '] 189" St
R R = L
[DipyQz + H*]' 189 ]|
: [Eu(Sal)y(Dipy0:) + H']" 752 | 100
I3 Eu(Salp(DipyOy) [ [Eu(SalsFHT T sea | 42 0 0
[Dipy0: +HJ' 189 19
_ [Tb(Sal)(Dipy02) + H'J* 759 77,14
4 To(Sal(Dipy0:) 2H:0 [To(Sal); + HT' 571 | 80,00
— I DipyO:+8 (18 [ w0 |
Dy(Sal);(Dipy02).2H:0 [Dy(Saly(DipyOs) +H'T"  1762,5 | 92,72
5 [Dy(Sal); + H']* 574,5 | 34,54
[DipyO: +H'I' 189 | 100
[Ex(Sal);(Dipy0z) + H'T* 767 100
p Er(Sal);(Dipy02).2H;0 [ErSaly + HT 379 39,55
[Dipy0: + H'T* 181 74,62
Yb(Sal)y(DipyO:).2H;0 [Yb(Sal);(any0;)+ H'TY 773 100 -
) . [Yb(Sal); + H']* 585 94,82
[Dipy0: + H') 189 - 89,65
Gia thiét vé cde manh ion duge tao ra trong hién ba pic cé curdng d manh, Pic thix nhit ¢6
qué trinh bin phd dya trén quy lujt chung vé cudng d¢ manh. cd nv/z 16n nhit dat cde gis tri
qua trinh phin manh cila céc cacboxylat dit 13n tuot 12 744; 750; 752; 759;:162,5; 767,773
hiém [13. uong mg v&i cde phirc chat cia NdA(IID),
Két qua phb khii lugmg cho (hiy think phin Sm(M), En(ll), TH), Dy(H); Ex(ITL) v
pha hai cia 7 phirc chét trong d6i gidng nhay, YR(II). Céc gid _tri. ndy img ding voi khoi
déy_ gbm-chi yéu su-co 1t cia ba logl ion lugng cla. cdc jon phin tr monome
minh, ba loai jon manh ndy tuong tmg vai xudt [Ln(Sal)(DipyQ2) + H']" cla cde phirc chﬁt._
o 139

Scanned with CamScanner




ion dAt hiém duge phéi tri bi cc phdi tir hin
¢ ¢6 vong thom thi phdi tir hogt djng nhw mét
'ing-ten, hip thy v truyén ning luegng hiéu
qua cha ion dft hiém vi do d6 ting hign suit -

- -= - -lugmg-tir-phét-quang-eda-ching—Trong-cong— - - -

trinh ndy, chiing 181 trinh bay két qua téng hop,

_xéic.dinh_boi phwong phép pho hong ngogi vi 1
phé khdi hrgng. Bang 1 la cic ménh ion gid

Sy hinh thinh phirc chit va tinh chit lign ké
trong phirc chit duge khang dinh nhé phuong
phép phé hong ngogi. Cong thic phan tit vi
cdng thitc cdu tao gid thiét cta phic cht duge

i e .

dc diém phin manh va khi ning phét quang
» ' x ) .

)
L

thlét tir phd khm limg cua cdc phie chil,

eWI—DwOf'

2,2"-dipyridyl N,N'-dioxit véi_cc ion dft hiém -
thudc phan nhém nhe va phén nhém nang

 cla cc phic chit Sm(Sul)s(D:pyO;) Vi

Sm(SaI);(DlpyO;) hinh 2 13 phd khoi lu‘r,rng :

oo .. _ 2THUCNGHIEM . _ . Tb(Sal)(Dipy0,)]).2H;0. Hinh 3 13 phobumh |-~
7—-—_2446“_1%&% quang--cia céc phirc chit Sm(Salu(DipyQy),

Céc phirc chét duge ting hqp theo quy trlnh
- sau 2: Hoa tan timg phdi tir axit salixylic

Eu(Sal)y(Dipy03) v Tb(Sal)(Dipy02)}-2H:0. g -
31 Kétqui pna hdng ngoai B

_(HSel) m;idwmmm@pmﬂ

trong C,HsOH, trdn hai dun Ay véi
nhau fa thu duge dung dich hﬁn hyp phéi tir.

Cho tir tir dung djch chira LnCls (Ln: Nd,. Sm,
Eu, Tb, Dy, Er, Yb) vio dung dich hdn hgp

phdi tr wén. Ti 1§ mol gia LnCl; : HSal

" Dipy03 1871 : 37 1 Héd higp dige” kivy trén ~

"""" * may khody tir & nhiét d§ phéng, khodng 3,5- -
4,0 gidy, tinh thé phirc chat tir tir téch ra. Loc,
rira phirc chat biing nwdc cht trén phéu lc thiy

" tinh xép. Lim kh4 phic chat irong binh hitdm
dén khéi lwong khong doi. Higu suft ting hop
dat 80 - 85%.

2.2, Phuong phip nghién ciu

 Hinh la. Phé héng ngoqi ciia HSal
" -TE-‘-‘ A}

, .W*“{i VI T Y ,,.,,, I |
) A
|

~ Phb hip thy hdng ngogi ca cac chit duge ghi

trén mdy Shimadzu 1800 trong ving tir (400 +
4000) cm, Miu duge ché tao bing cich .
nghién nho v& ép vién véi KBr, thyc hign tai
khoa Héa hoc, Truéng Dai hoc Khoa hoc Ty
nhién — Dai hoc Qubc gia Ha Nji,

Phd khdi lupng cla cic phac chdt duge ghi
trén miy UPLC-Xevo-TQMS-Waters (M9).
Phitc chdt duge hoa tan trong dung mdi cbn.

K B B W ek Sk T W RE e E oA 4

L
H b

Hinh 1b. Ph hong ngogi cita Dipy0:

Ap suit khi phun 30 psi, nhiét 4 ion hod
325%C, khi hd trg ion hod: Ny, thyc hién tai
phong phé khdi, Vién Héa hoe - Vign Han lam
Khoa hoc va Cong nghé Viét Nam,

Phé huynh quang duge do trén quang phéd ké
huynh quang Horiba FL322, dvoc thye hién
tai Khoa Vit [§, Trudmg Bai hoc Khoa hec
Ty nhién — Dai hoc Qude gia HA Néi.

3. KET QUA VA THAO LUAN

138

Hinh lc. Pho héng ngoat ciia m(Sal)3(Dipy02)
Trong phd hong ngoai ciia cic phirc chiit xuit |
hién céc dai ¢ cudng 3¢ manh & vang (1581 *
1606) cm, cac di nay duge quy gan cho dao
déng héa trj bit dbi ximg cia nhém -COO-
Chiing bj dich chuyén manh vé viing c6 s& s6ng
thp hom so véi vi tri tuong img cua no roRg
phd hdag ngoai cla axit salixylic (1660 e

i
i
H

|

B

-£
f

g}
:
t
i
!
4

i

=
i
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I TS . PUpag
K&t qud ndy cho thiy, cic phite chit deu ton ai nm, céc-phire-chat-céa-Nd(HT), Dy(H, Exciiry,

& trang théi monome Ln(Sal);(DipyOa). Pic thir Yb(III) déu xuat hién mét cuc dai phit xa dnh
hai c6 mfz lin legt 1 556, 562; 564; 571; séng tim & 430; 448; 440; 456 nm, cic oyc dai |
574,5; 579; 585 tuong img véi cic phirc chét phét xa ndy trong mg véi cic chuyén mze  {

-----eua—Nd(-I-IL)rSm(lll.),_Eu(III),_Tb(lII),_Dyﬂlll._____ .

« —lugng- 4Fsn —on i oz Hysy, -
Ex{Ill) v3 Yb(Ill) cb cdng thirc fon mach I ning B ST T

ik n ) B B
[LoSal)s + H']*. Ngodi ra trén phd khéi kegmg RGN A b
ci7-phircchat con-xudt-hién-pic-eé-miz-= Er(lII) Y'b(III) [7] e g W
189, pic niy dugc quy gin cho sy c6 mjtcia Durdi kich thich tir ngogi & 325 nm, phu&char
ion phéi ti [Dipy0: +H'T" " hén hop phoi tir cia Sm(llTy phat xa huynh -

= o Ninr vily, thinh phinﬁha:hm:&ﬁ&phﬁ&cmi,iq uang m u,n]Luung 550+ 750 nm véi bén d§| ]

aaﬁng-hqp-aeu—bno‘gém-mﬂeun-l—lo' —— ohit-xs 08 nm, 1 700

ion minh: [La(Sal);(DipyOz)+ H'T', [Ln(Sal)s
 + H'J* v& [DipyOa + H'T". Trén co s& 46, cd

(hlnh 3a). Cée dai phét xa nay tuong img véisy |
. xuflt higndnh sing vilg lyc (561 nm), ving

imW"m "~ cam (598 am) vA ving 46 (643 o, 702 mmy |
Ln(Sal)(Dipy0,) —2#% s Laal), - Coc i phitxanly dugc a ghUB T -
(Ln: Nd, S, En, Tb, Dy, Er, Yb) t_:ho sy chuyén dii *Gsz - *Hsn (561 am), *Gsz -~
' : _ —H3, (598 nm), *Gsr = *Hen (643 nm), 'Gsn— -
— | -E-:-'-:‘"E"ﬂ == SELeST . SHy, (702 nm) cia don Sm® [7]. Trong 50 |
N = 4 4 phit 5 i oue G phil g b séng~ { T
7 i : ‘mau cam ¢ 598 am va miu 46 & 643 nm ch
|  curbmg d6 manh nhét.

|

daa @_‘.a.m..a.;._mn.l.lll.:.w.m..'i wdbocmit ot o

| S ——

Seee o Hinh 2a. Phé MSeiia Sm(Sal)s(DipyO:)—

u...n-q mr,.n a0 4P oy by LYY} f2
ey

L - A i
—— -"J
gy lndn
- S T r Y ¥ e
630 09 s
Iium el (A Dpld 0 byl Nt har T2 WAE W jm ’su w)
e W) - — = Tusk; séng ()

’ Hink 3a. Phé hupnh quang ciia
Sm(Sal)s(Dipy0:)

AL

i
§

=
Inlm:m (:.u-l
P

o " - = . 8 00te00r 1 ~
L) b :
Hinh 2b. Phé MS ciia To(Sai)s(Dipy02).2H,0 oons«m-——fj&o e — a0
2 i s Wavetength {nny)
33. Két qui ph hujnh quing Hinh 3b. Phé hupnh quang ctia
Nghién cint pho phél xa-huynh quang cla cée 3 En(Sal)(Dipy0s)
phirc chét thay ring, khi dugc bire xa bai 325
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hon—0—585—nm—vi-620-nm—cé—miu—cam
trong (ng véi chuyén ddi SDa — "F4 (585
nm) vd Dy — "F3 (620 nm). Ddi mau dé &
648 nm ¢6 cwdng 4o yéu nhit, teong iing
. véi_chuyén doi_SDs = TF; cia_ion Tb. .
Bﬂy 14 céic chuyen muc nang Il.wng dac

_lJ"
) _‘,w"
(210"
ane
g
Ak
i
;,.u\“" %
S ‘

7
o

IR

HI MI
nid

0 S0 S50 @ 6A0 0D 150

trung clia jon Tb¥* khi & trang thii kich

'ihﬂ‘n'-‘"ﬂlnm)‘
Hinh 3c. Pha auynh quangcua —thich {7 e ) B T
S Car chephﬁt X9 hujmh quang cia che phfre chdt e |

-~ Th{Sa ])TD'PJ"TJ) 2H0

¢ 1hé duqc g1a1 thich nhu sau {7} Khi nhin

5 315 pm, phé phat xa hu quang cﬁa phm:
. chdt En(lIl) xudt hién & ving tir 575 + 720 nm,

pmm “chiit Tiay phat X huynhi quang véi n mim

lnplet tifp theo & qui trlnh chuyen nang

thich, cdc phdi t
chuydn tir trgng théi singlet sang trang thdi o

e dai phit xa hep v shc nét lién tidp & 593

- . 617 om, 653 nm, 689 nm va 700 nm,
rong d6 cure dai phét xa & 653 nm cb cudmg dd
_ iryby, haicyc dai phit xa & 593 nm vA °
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huynh quang khi duge kich thich béi budc
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