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TONG HOP MOT 8O PHUC CHAT HON HQP
CUA TON URANYL, ANION SALIXYLAT VOI
MOT SO DAN XUAT PYRAZOLON

Hoang Nham - Lé Chi Kién
Khoa Héa - DHTH Ha Nér

lan uranyl (03*) ¢6 khé nirrg tao phire rit 1ém. Mot 88 phitrc hon hop cla né da dwec ding
4 tach va xie dinh uran. Ching han c¢é thé tach uran tir dung dich loing (t&i 2.1072 mol/l) bXng
cdch diing clorofom chi€t pnic chie hou hop cida uranyl véi diantipyrilmetan v thioxianat, [1] xdc
dinh uranyl bing phwong phap chidt tric quang hé phire chit ion uranyl - bromua - diantipyril -
™ - metoxi - oxiphenylmeta [2] vuv....

Trong bii nay ching t5i nghién ciu cic phire chit hén hop tao thinh trong cic hé UU%+ -
anion salixylat - din xuit pyrazolon va khio sit phd hong ngoai cia chiing.

PHAN THUC NGHIEM

Cic dan xuit pyrazolon ghm antipyrin, pyramidon va cdc sdn pham thu dwoc khi tring ngung
antipyrin v&i mot #8 andehyt vi xeton, céng thirc chung la :

HyC - C=C . 2CH.—. C=C-CH,
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& day ching tbi s dung cdc din xuft pyrazolon sau diy : Antipyrin, diantipyrilmetan (R 13
H), diantipyrilmetylmetan (R ]a CH;) va diantipyrilphenylmetan (R 13 CgHs). Cac dan xuit
Pyrazolon ndy dwec chiing t6i digu ché theo |3]

I. Tong hop cdc phive chit hdn hop

1. Phire chat tao thanh trong hé UOZ* - salixylat - antipyrin:
- OH,

- COOH
chinh pH cia dung dich dén 4,5 (bing HNO; vi NH,OH loang); néu c6 két tda thl thém nwérc

cat d&n khi két tha tan hét. Thém tir tir tirng giot vao dung dich trén (vira thém vira khuiy) mot
dung dich chira 2,5 g uranyl nitrat UO;(NO3); : 6H;0 trong 50 ml nwée cit (& pH = 4). Két
tud vang lip tire xudt hién. Ti€p tuc khudy manh c8c trong nita gidr, loc két tud trén phéu Busne,

Héba tan 1,5 g axit salixylic (CﬁHq ) va 2,5 g antipyrin vao 300 ml nwéc cit. Digu
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riba vai [in bing nirée cat vi lim khé sin pham trong hinh hit Am dén khdi lwong khang 4di

2. Phirc chat tao thanh trong hé UQ2* - salixylat - cdc dan xuat pyrazolon

khdc :

Phirc chit clia diantipyrilmetan (DMA), diantipyrilmetylmetan (DAMM) va diantipyrilphenyl-
metan (DAPM) dwoc dieu ché theo cich gidng nhw phite chit eda antipyrin néu trén, chi khac &
chd 1a cdc din xudt pyrazolon ndy khé tan trong mrée. Vi viy ching tai phdi ditng dang moi la
etanol - rugu vé ty 1§ etanol 13 60 - T0% vé thé tich.

Cic phirc chit hon hep ditu ché dwoc & man dic trumg, tir vang nhat d&n da cam.

II. Phan tich thanh phan héa hoc cia cdc phire chdt vira tong hop
1. Xdc dinh ham lwong ion UO3*

Can chinh xic khodng 0,1 - 0.2 g phire chit cho vio binh hinh nén & 250 ml - Tim wat
mau bang mdt it cdn tuyét déi, rdi thém 20 ml dung dich trilon B 0,025 M, 2 g axit ascobic, ditng
HNOj; loing dwa pH dung dich vé 4, dun s6i dung dich 10 phit. Uran bi khi v& trang oxi héa +4
& trang thii niy né tao phirc rit bén véi complexon, bic nay dung dich ¢6 mau luc. Dé ngudi,
thém HNOj3 loing dén pH 2 + 3 (chi thi la gidy congo dd). Chuin d8 lwvomg dir complexon bng
dung dich thori nitrat 0,025 M véi chl thi 1A xilenol da cam.

Phwong phip xdc dinh nay rit thuin loi véi phire chit cda antipyrin. Dai véi phire «hit cia
cic din xudt pyrazolon cdn lai gip khé khin & chd khi khir 1on uranyl bing axit ascobit, cic bazo
hiru cor bi ddy ra & dang khéng tan trong nwée, cdn trér vide phin tich tép theo. D& khic phuc trdr
ngai dé, ching t5i nung min di can & 800°C trong mira gicr. sau dé hda tan ba rin con lai bine
HNOj; loang, rof mdi xde dinh l.’()":‘," nhr trén

2. Xac dinh axit salixylic

Can chinh xdc 0,05 dén 0,1 g phirc chdt, cho vao pheu chidt. Thém 5 ml ete etylic, 1ic deu,
thém ti€p 20 ml dung dich HNO; 1M, Tiép tuc ldc phéu cho dén khi phire rdn tan hét, roi chidt
|y éte (chi€t 2 Iin, mdi [in bing 5 ml ete). Rira phiin chidt 3 - 4 Iin bing nuwde cit. Cho ete bay
heri hét trong mét binh hinh nén. Hda tan nhivng tinh thd hinh kim tring eda axit salixvhe trong

con l!tyt_“t. ddi ‘tﬁi trung hoa theo phonnlpht..‘xlt"in], roi chuian A0 !uﬂng dung tlir h NaOH 0,01 M vén
chi thi phenolphtalein.

- x * - ~ = ’ . -
3. Cac mau phic chat con dwroc phin tich ham lwong C, H

Ham lrong N dwoe xdc dinh theo ploreng phip Puynee T ham brong N 38 tinh ra him
lromg bazer hiru cor trong phire chit

Tir cac két qud phin tich (bdng 1) ching o dwa ra cong thire eda cae phire chdt hdn hop:
U0, (HSal)z(Ant); d8i véi phire cda antipyrin, UO,(HSal). B 481 v phive cda DAM, DAMM,
DAPM.

Bing 3 1a két qud so sanh cdc him hromg 1€ 35, OO HON (%), tinh theo edng thive rng vin
chc ty 18 hop thire & bdng 1 véi cac két qud phin tich héa hoo Cic kit qui dem so sanh tworng
d8i phit hop véi nhau, chimg td cde cing thire héa hoe cia cic phire chit néu ra & trén 1a hop Iy,

. a3 . * - :
II1. Khado sit pho hiap thu hong ngoai cia cde phire chat

Pho hip thu hing ngoar cia Ant. DAM, DAMM. DAPM vi cia cic phirc chit hin hop déu
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orc ghi trén mdy UR - 20; miu nghién céu dwoc chuidn bi bing cich ép tinh thé cic hop chix
i trén v&i KBr thanh vién (tablet)

Trén phé cda cdc phdi ti tw do Ant, DAM, d8u c6 dii hdp thu rit manh & 1680 em™!, d6 1a
i hap thy cda nhém C = 0.

Bdng 1. K&t qui phin tich xic dinh thinh phin phirc chat

Phirc chit UOZ* (%) HSal(%) N(%) Baszo(%) Tilé¢ UO3* : HSal: Bazo
30,65 29,73 42,09
2+_.HSal- 73 6,27 42,09 e =1:2:2
UO;"-HSal-Ant 30,65 29,73 i2 2, 370 137 188
28,89 28,81 41,5
24, ? L i ——=1:2:1
UO2+.HSal-DAM 28,85 2861 599 41,50 oo 2
27,81 28,31 41,63
2+, = L= ——— =1:2:
UO2*-HSal-DAMM 27,81 28,31 580 41,63 oot =1:2:1
29,02 26,08 46,83
2+ a2 1 . 1 . ¥ - . .
UO;"-HSal-DAPM 29,02 26,08 5,48 46,83 270 ° 137 ° 464 1:2:1
Bdng 2. So sénh him lwomg (%) c4c nguyén t8
tinh theo ¢dng thic véi cdc két qud phén tich héa hoc
voit C H N
Phic chit
Ly Thuye Ly Thye Ly Thye Ly Thuwc
Thuyét nghiém Thuyé nghiém Thuyét nghiém Thuyét nghiém
UO3*-HSal-Ant 20,40 80,65 46,9 43,87 3,92 3,57 5,08 6,27

UO2*.HSal-DAM 28,96 28,89 430 4260 3,87 4,02 600 5389
UO2*.HSal-DAMM 2853 27,81 482 4880 4,03 460 590 5380
UO3*.HSal-DAPM 27,00 29,02 500 4852 380 440 553 548

vd mét ddi hip thu & 1610 cm ™! ¥ng véi dao ddng héa trj cda lién két kép C = C cda di vong [4].
Dii hdp thu & 1610 cm ™! cda lién két kép C = C ciing thiy rd trén cic phd cda DAMM clohidrat
vi cda DAPM clohidrat, nhwng dii hip thu & 1680 cm™? chi cdn lai mét dii rat yéu & phd cda
DAPM clohidrat va chi cdn 1a mot ddi hep & phd cda DAMM clohidrat. Digu ndy 1i do khi céc
din xuit pyrasolon két hop véi HCI @€ tao ra clohidrat, proton cda HCI di két hop véi nguyén
tt oxi cda nhém cacbonyl t¥ d6 1im yéu ho¥c lAm mit dai hdp thu img véi dao ddng héa tr cda
nhém niy.
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Trén phé cda céc phite ch&t hon hop dBu ¢6 dai hip thu & viing 910 - 925 cm™!, ddi nay khéng
cé trén phd cda ion salixylat, ciing nhv trén phd cia c4c din xuit pyrasolon. D6 chinh 1a dii hdp
thu ¥mg v&i dao déng héa tri bit d3i duy nhit hoat déng trong phd hdag ngoai cda nhém UO3T.
Dao déng nidy clda nhém UO;"' & UO2(NO;); tng véi tin 86 977 em ™!, & UO,2(NO;)2.6H,0 iing
véi 941 cm ™! [5). Nhe d3 biét, tinh cho cda phdi ti cing manh, thi tin 88 cda nhém UO3* gidm
cdng nhigu. Ion salixylat vd d¥c biét 1A cic din xuit pyrazolon 1A nhitng phéi t& cho manh. Do
d6 tin s5 dao ddng cda nhém UO;"‘ trong phirc chit chiéra cic phdi t¢ ndy phdi gidm nhieu. Nhw
viy, ddi hip thu manh & viing 910 - 925 cm ™! trong phd cda cdc phirc dang xét chic chin thudc
vE dao ddng cda nhém UO3* vi ditu ndy x4c nhén sy tao phirc di xdy ra trong céc hé.

Céc dai hdp thu & 1260 cm™?! va 875 cm ™! quan s4t thiy trén ph8 cda cic phirc chit hon
hgp thé hién sy c6 m¥t cda phdi ti salixylat trong cic phirc ch&t d6. Hai dii niy d¥c trung cho
viing bensen ¢6 hai nhém thé cda phdi ti salixylat [6].

Dai hidp thuc & 1610 cm™! tmg véi dao ddng héa trj cda lién két kép C = C cda dj vong
pyrasolon d8u thdy c¢é & phd cida t&t cd cdc phirc hdn hop dang nghién céu. Nhwng ddi hip thu
& 1680 cm™! cda nhém cacbonyl C = 0 cda céc din xuidt pyrasolon thl hoin toin bién mét trong
ph8 cda cic phirc chat. Tir dé cé thé két luin ring khi tao phirc véi ion uranyl, cdc din xudt
pyrasolon lién két v4i ion trung tim qua nguyén t# oxi cda nhém cacbonyl, chi khéng phai qua
nito cda di vong.

Két ludn ndy ciing phd hop véi nhirmg dir kién vé thanh phin cda céc phirc chit. Trong
phén t& antipyrin ¢c6 mdt nhém C = 0, nén né phdi cé dung lwong phdi trf 1, cdn phin td DAM,
DAMM, DAPM cé hai nhém C = 0 nén chiing phdi ¢6 dung hrgng phoi trf 2. Vi viy, trong khi cdc
phérc chdt cda DAM, DAMM, DAPM c¢é thanh phin UO;(HSal);R (R 1A DAM, DAMM, DAPM),
thi phirc chit cda antipyrin lai ¢é thanh phin UO,(HSal)z(Ant),.

IV. Két luan

1. Di t8ng hop 4 phirc hdn hop cda ion uranyl véi ion salixylat vi c4c din xuit pyrasolon sau:
antipyrin, diantipyrilmetan, diantipyrilmetylmetan vi dinatipyrilphenylmetan. C&c phirc chit nay
dwoc tao thanh & pH = 4 + 4,5. ;

2. Phitc chit hén hop véi antipyrin 6 thanh phin UOZ* : HSal: Ant =1: 2 : 2, cdn véi
DAM, DAMM, DAPM cé thanh phin UO2* : HSal: Bazo = 1: 2 : 1. Thinh phia tim dwoc cda
céc phirc chdt ndy phil hop véi dién tich, ciing nhwr v8 88 phdi trf thudmg gip cda ion uranyl 13 6.

8. Céc dir kién vé phd hdp thu hbng ngoai cho thiy ring c4c din xuft pyrasolon lién két vé&i
UO3* qua céc nguyén ti oxi cda nhém C = 0, do d6 Ant c6 dung lrong phdi trf 1, cdn DAM,
DAMM, DAPM cé dung lwong phdi trf 2.
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'STUDY ON THE MIXED COMPLEXES FORMED BETWEEN
URANYL SALICYLATE AND PYRAXOLONE DERIVATIVES

Hoang Nham and Le Chi Kien 1
Faculty of Chemistry, Hanov University

The mixed complexes formed between uranyl salicylate and antipyrine {Ant), diantipyryl-
methan (DAM), diantipyrylmethylmethane (DAMM), diantipyrylphenylmethane (DAPM) have
been synthesized.

The ratio of UO%* HSal: Ant 1: 2: 2
The ratios of UO§+ : HSal: Pyraz are 1 : 2: 1, where Pyraz is Ant, DAM, DAMM, DAPM.

Infranred spectra of mixed complexes are discussed.
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