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TOM TAT :

Nghién citu quang phé hép thu hong ngoai & nhiét dp thdp bang cdch cho cdc chat
khi vao dung moi la khi tro hod 16ng nhu Argon, ta sé nhdn duoc két qud rdt ddc sdc. Nhé vao
sy bién mdt ciia phd quay trong cdu tric dao dong-quay, cdc ddm hdp thu tdach ra doc 1gp tir
su choang phii 1én nhau trong pha khi, sé tré nén sdc nét, hé s6 hdp thu cuc dai tdng lén nhiéu
ldn, do bdn réng digc thu hep mét cdch ddng ké, cho phép ta xdc dinh sé ddm hdp thu, tdn s6&
va cuong dj ddam hdp thu rédt chinh xdc, cd ¥ nghia ldn trong nhiéu itng dung quan trong, ddc
biét la ving dung trong phén tich vi lugng.

I/ Pat van dé :

Nganh phén tich hién nay dang déng mot vai trd quan trong trong nhiéu linh vuc, dic
bi¢t nhd vao sy hoan thién clia cdc mdy quang phd hdng ngoai nén dé tin cay dugc ning cao
trong cdc két qua phan tich. Sy phong phi ciia cic d4m hap thu trong quang phd hdng ngoai
va dic trung ctia ching khéng nhitng cho phép xéc dinh dinh tinh st hién dién cda cdc thanh
phan trong hén hgp ma cd dinh Iugng cGa chiing mot ¢ ich nhanh chdng [3].

Khdc vdi nhieu phuong phép khac, quang phé hdng ngoai c6 1di 1a n6 c6 thé dp dung
phan tich cdc hon hgp nhiéu thanh phin. Do d6 trong nhitng nim gan diy, bén canh phép
sdc khi, phd cOng hudng tif hat nhin va khéi phd, phudng phdp phén tich hdng ngoai trd
thanh mdt trong nhitng phudng phép ra't thong dung [2].

Ngoai ra phudng phdp phan tich hdng ngoai ¢6 kh3 ning dugc dp dung réng rdi hon
so vdi nhitng phudng phdp phan tich khdc vi n6 ¢6 thé dudc ti€n hanh kh6ng nhitng vdi chat
khi, chat 16ng ma vdi chat rin nita [1].

Tuy phudng phdp nay da khd hoan thién, nhung ngudi ta khong dirng lai véi nhitng
wu thé da ¢6 cla né vi cdon mot sd han ché trong nhi€u trudng hop, dic biét 1a trong viéc
phan tich nhitng tap chdt c6 ndng d6 vé ciing bé trong cdc miu siéu tinh khist [4]. Mot
phudng phip mdi da duge nghién citu — dé 1a phén tich phd héng ngoai v6i cdc miu dudgc
dit trong Cryostat. Mau nghién cttu dugc hoa tan trong khi trd héa 16ng & nhiét do thap da
dua dén nhitng k&t qué v6 ciing 1y thi ma cdc phuong ph4 p khdc khé 6 thé thyc hién dudc.

1/ Thyc nghiém va két qua

Chat khi nghién ctu cho vao cryostat cung véi dung méi argon, tat cd dudc hoi
Idng nhd Nitrogen 16ng & 16p ngoai clia hé cryostat. Trong cryostat ¢6 hé théng guong dic
biét, c6 thé diéu chinh d€ phan chigu nhiéu Iin, tir d6 gitip ta c6 thé ting do dai cuvet dén
t6i da la 2 m.
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Ghi phd ciia Eté di-isopropyl & pha khi, nhiét do phong; sau dé ghi trong dung méi
CCl, cling & nhiét dd phong; cudi ciing ghi trong dung moi Argon hod 16ng & 90°K ( hinh 1).

Ta thdy ring khi bi héa 16ng & nhiét do thap, cdc ddm dao ddng s& tich ra mot cdch
tinh t€ hon trong khi chiing bi che phii 1dn nhau trong pha khi. Hau hét phén tit nim & trang
thdi cd ban nén dd ban rong cla cdc ddm hap thu 6 gid tri rdt nhd, hé s& hdp thu ting rat
cao, cho phép ta xdc dinh dic trung clia tin s8 rit chinh xdc. Piéu dé di gitp cho viéc phan
tich dinh tinh it bi sai 1&ch.
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Hinh 1 : Phé cia Ete di-isopropyl
a) Pha khi
b) Trong dung moi CCly
c¢) Trong Argon hod 16ng & 90°K

Vi § trang thdi khi bi hod 13ng nén sy tudng tdc lién phén tif gitta cdc phan tf hoa
tan v6i phdn ti ciia dung moi gia ting dd 1am kim ham phd quay, va vi § nhiét d¢ thdp nén
khong con tdn tai cdc dich chuyén néng do cdc phén t hdu hét déu ndim & trang thdi cd bén,
tir d6 tinh don sdc trong hap thu thé hién rit rd. Ngoai ra vi mat dd phén t dugc gia ting &
pha 16ng, déng thdi v6i viéc ting do dai quang hoc clia Cuvet trong hé Cryostat nén ham
ludng rat bé clia mot tap chit ciing ¢6 thé duge phat hién (10™° - 10" mol/1).

Su tdch ddm va sy thu hep cia d bdn rdng Av,p cling dude minh hoa khi nghién
citu phd cda SFg ghi ¢ 90 K trong dung mdi argon hod 16ng va & pha khi, nhiét do phong
(hinh 2). Ta thdy ring trong pha khi cdc ddm hap thu c6 hé s& hdp thu Kymax rat thdp, hai
ddm 1460 cm™ va 1510 cm™ choang phi 1€n nhau, khé c6 thé xdc dinh chinh xdc gid tri cla
dic trung tan sO va gid tri cudng dd clia mdi ddm. Tir d6 viéc phan tich dinh tinh va dinh
lugng s& hoan toan kém chinh xdc. Van dé trén diy dugc gidi quyét thod dang khi ghi phd
trong dung moi Argon hod 18ng & 90°K, véi d6 dai cuvet 1a 1=7,4 cm™.
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Hinh 2 : Phé ciia SFs, ddm hdp thu vi+vs= 1460 cm™ vA va+vs+ ve= 1510 cm’!
a) Phd ghi trong dung méi argon ho4 16ng & 90 °K, 1 = 7.4 cm.
b) Phd ghi trong pha khi § nhiét d6 phong .

Bay gid ta ghi phd clia C;F¢ pha khi & nhiét d6 phong va so sénh vdi phé ciia ciing
chit nay khi ghi trong dung médi Argon hod 16ng & nhiét do 90 K, véi do dai cuvet 1 = 7,4cm.
Khéo sat ddm hdp thu vg = 710 cm™ ta thdy hé s& hdp thu Kymax ting vot, d6 bdn rong trd
nén rit hep, nguyén nhén 13 vi cic dich chuyén néng khoéng con tdn tai, hdu hét phin i déu
phin b& & trang thdi ning lugng dao dong cAp khong nén cdc nhdanh P va Q trong phd dao
dong-quay gan nhu hdi tu v& mot mitc dich chuyén cd bdn j’=0 —> j’’=1 (hinh 3).
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Hinh 3:
a) Phd hdp thu clia C,Fs trong dung mbi Argon ho4 13ng & nhiét do
T =90 °K, ddm hé&p thu vg =710 cm™.
b) Phd hdp thu ciia C,Fs & pha khi, nhiét d6 phong ctia ddm v

K&t ludn:

K&t qud nghién citu da dem lai nhiéu Wng dung quan trong trong linh vuc quang
phd hoc, dic biét 1a linh virc phan tich vi lugng. Nhd vao tinh chdt c6 thé thay ddi dugc do
dai quang hoc cla cuvet nén phuong php nay tré nén rdt doc ddo khi cin phan tich nhiing
thanh phan c6 ham lugng v cung bé trong miu nghién citu nhu cdc vét tap chit tdn tai trong
cdc méu siéu tinh khi€t. Vi né cho phép xdc dinh chinh xdc s ddm hap thu clia mot phan t¥,
vi tri ddm hdp thu, cudng d6 ddm hdp thu, nén né cling gitip cho viéc nghién ciu vé ciu tric
phén t&, nhém diém d6i xing rit hitu hiéu.
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STUDY OF ANALYTICAL {METHOD BY IR-SPECTROSCOPY IN LOW
TEMPERATURE

Duong Ai Phuong, Nguyen Van Den
University of Natural Sciences — VNU-HCM

ABSTRACT: The most active field in low temperature spectroscopy in recent years has
been known as a new method spectroscopy of solutions in liquefield gases, such as inert
gases, nitrogen and oxigen. As a rule, the Absorption bands are very sharp, so that accurate
frequency measurements are possible. The decrease of band overlapping makes intensity
measurements much more reliable and it is often possible to obtain more accurate virational
terms than from the gas phase spectra because of the absence of the rotational structure in
the vibrational bands. Therefore, it is one of the best analytical methods for the pure

samples.
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