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XA TOAN PHAN SUY GIAM THEO PHUONG NGANG (HATR)
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Trudng Pai hoc Khoa hoc Tu nhién, PHQG-HCM
(Bai nhan ngay 26 thdng 4 nam 2002)

TOM TAT: Khio sat cdc 16p phii trén b& mat céc vat liéu, dic biét 12 cdc chat hitu cd bing
phuong phdp phédn xa toan phén suy gidm theo phuong ngang HATR da ching té khd ning
vugt tri clia né so vdi hai phuong phép ciling cing 1a quang phé dao dong d6 12 Raman, hdp
thu hdng ngoai. Trong cong trinh nay, ching tdi s& trinh bay mdt s6 k&t qua khdo s4t thinh

phén 16p phu ciia hai loai gifly c6 trdng 16p phi 1 gifly trdng phén, gidy art. Phd FT-HATR
cla chiing cling dudc gidi thi€u dé minh hoa.

1. GIG1 THIE U PHUONG PHAP
Phudng phip quang phé phdn xq bén trong (Intemal Reflection Spectroscopy) hay
con dudce goi la quang phd phdn xa toan phdn suy gidm (Attenuated Total Reflectance, ATR)
12 mot k§ thuat linh hoat, khong phé miu dé do phd bé mit ciia vat liéu hogc phd cda cdc
vat lidu qué day hodc hip thu qud manh khi s dung phudng phap truyén qua. Hinh 1 12 s
d6 nguyén tic clia phuong phdp nay.
Hinh 1 So d6 phédn xa toan phin bén trong:

Miu | a) phin xa mot 1dn; b) phdn xa nhiéu ldn.
oy PN ]

T dy IRE: phin tit phin xa bén trong; n;: chiét
n; i /l\ sudt cia IRE; n,: chi€t suit cda miu vdi
a) 0 i n, < ny; 0: gée tdi; d,: 46 xuyén sdu.
e Trong k§ thuit nidy, miu
dugc dat tiép xtic vdi phdn tit phdn
xa bén trong (Internal Reflection
Element, IRE), 4nh sdng bi phidn xa
toan phin mot vai 1in. Anh séng tdi
twdng tdc véi miu din dén viéc bifc
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[ n, . s | xa bi hdp thu tai mdi A4i€m phén xa
b) n1/ \IRV \ (hinh 1). Phin t& phan xa IRE dugc
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lam ti¥ nhitng vat li€u c6 chiét suat
16n, ching han nhu zinc selenide
Mau (ZnSe), thalium ijodide-thalium
brondde (KRS-5), Ge, ...

P& thu dugc sy phar xa toan phin bén trong, géc clia bifc xa tdi O phdi I6n hon géc
tdi han 6., [2] vdi:

0, =sin" — (D
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C4i lam cho phuong phdp ATR trd nén mét k§ thudt manh la do cudng d¢ clia 4nh
sdng t6i suy gidm theo ham s& mil theo khodng cdch tinh ti¥ b€ mit cia IRE. Thong thudng
d6 xuyén sau hiéu dung 12 nhd hon budc séng nén néi chung hiéu suit phdn xa todn phin
bén trong khong bi dnh hudng bdi dd diy ctia miu. Piéu nay cho phép phuong phdp nay c6
thé phén tich cdc miu c6 dd day 16n va hdp thu manh. B§ xuyén siu d, dugc dinh nghia nhu
13 khodng cdch doi héi d€ bién do trudng dién tif gidm di e 14n so vdi gid tri clia n6 tai mat
phédn cach:

A

d. = (2) trong dé nz; =ny/n,
" 2mysin?0-n,

Mic dit phd ATR va phd truyén qua clia cing mdt miu 13 rdt giGng nhau, nhung ciing
¢6 su khdc nhau 13 do su dnh hudng clia d§ xuyén sdu 1én budc séng. Biic xa cé budc séng
dai hon s& xuyén siu hon vao miu, do d6 trong cdc ddi phd ATR & ving budc séng dai c6
cudng do manh hon & viing budc s6ng ngin.

Do xuyén sdu cling phu thudc vao géc tdi cla dnh séng t6i; do d6, vdi géc tdi 45° s&
c6 do xuyén siu 16n, dudc s dung dé phan tich cdc hgp chdt hitu cd, hon 1a véi géc 60° s&
tao nén phd c6 cudng d6 y&€u hon do dd xuyén siu bi gidm.

Muic d§ ti€p xic vat Iy gifta miu va phdn t¥ IRE xdc dinh do nhay cla phd ATR.
Pé dat dugc do nhay tot, ngudi ta sit dung bd ATR phdn xa nhiéu 1in dugc thi€t k&€ nim
ngang (HATR) ma & d6 mit trén 1a bé mit miu [1, 3]. Biing cdch nay, da thu dugc nhi€u
phé chdt lugng t6t cia nhiéu vat liéu ma d8i v6i chiing, ching ta s& gip khé khidn khi sit
dung phuong phép truyén qua thuding diing, chdng han nhu cdc miu dang bdt, bot nLio, keo
d4n, cdc 1p phd, cao su, mang day, hang dét, gidy, md dong vat, cdc chdt 18ng sén sét,... [1].

Phuong phdp ATR ciing rat phil hgp d&i vdi cdc mAu I6ng. Hau hét cdc miu 16ng déu
yéu cdu quang dudng di cia 4nh sdng trong miu rat ngén; vi dy, d6i véi cdc miu dung dich,
quing dudng nay khong I6n hon 15 pm. Diéu nay lam cho viéc thi€t k&t cdc cuvét cho
phuong phap truyén qua do trd ngai clia dong chidy ciia chit 16ng; hién tugng giao thoa ciing
x3y ra do khéng gian qud nhd giita cdc cita s§ hdng ngoai c6 chiét sudt cao. Van dé khé
khin nay s& dugc gidi quy&t trong phuong phdp ATR bing céch sit dung cdc cuvét ATR dic
biét danh cho chat 16ng, & d6 phin ti¥ IRE dugc bao quanh biing mot biu chita ma chét 16ng
cin khdo sit duge d8 vao dé. '

V6i hé thdng quang hoc dugc thi&t k& thi&t k€ t8i wu va véi cdc phan ti IRE c§ dinh,
cdc cuvét ndy cho quing dudng di c6 do 14p lai cao c6 khd ning phuc vu cho viéc phin tich
dinh lugng céc chat 1dng va cdc dung dich. Cdc cuvét ATR chit 16ng c6 thé tng dung dé
theo ddi cdc qud trinh hoan todn ty dong, tryc tuyén cda cdc chat 10ng va chat 16ng nhét.
Thém vao dé, véi cdc module bién ddi quang hoc phit hgp ching han nhu hé théng Axiot c6
thé st dung véi cdc cuvét chat 1dng bén ngodi budne chita miu cliia quang phd k& FT-IR.
Diéu nay 1a quan trong ddi vdi cdc 1ng dung tryc tuycn mé § d6 khong din miu vao quang
phd k& ma thuc hién viéc phén tich tai nhiing vi tri theo yéu cdu ngay cd § trong mdi trudng
khéi hodc trén ddy chuyén sdn xud.
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Véi mot ddu do ATR, c6 thé do dugc cdc phd FT-IR in situ hodc theo ddi cdc qud
trinh phdn @ng, phin tich cdc chat thai ddc hai,.. Hién tai, phdng thi nghiém chiing t6i ¢6 3
bé cuvét ATR:

(1)  Phdn xa toan phdn suy gidm theo
0 phudng ngang (Horizontal Attenuated
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(2) Phdn xa 30 d§ (30 Degree
Specular Reflectance, 30 Spec).

(3) Phdn xa khuy&ch tdn (Diffuse
Reflectance, EasiDiff).
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IL. THUC NGHIEM

Phuong phdp quang phd Raman va
phd héng ngoai truyén qua gip khé khin
o  trong viéc nghién citu cdc I6p phi bé mit,
chéng han nhu céc 16p phii cia mét s& loai
gidy nhu gidy “art”, gidy trdng phan (.
chuyén mon cda nganh gidy 13 coated
paper), gidy trdng dung mdi (solvent
coated paper), gidy trdng nhd tuong
(emulsion coated paper),.. [4]. P& khic
phuc, chiing t6i st dung phuong phdap ATR
nhu gidi thiéu trén. Phuong phdp nay c6
dic di€m 12 né c6 khd ndng ghi phd hdp

Hinh 2a. Ph6 HATR cda gify HTRH Trung Quéc
(méit khéng phii)
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O . thu in situ b€ mit clia vat liéu khdo sdt ma
Hinh 2b. Ph6 HATR ciia gidy HTRH Trung Quéc sibngiean phd mau bay. tén nbiEu oong
(mi c6 phi) chudn bi miu nhu phudng phdp hip thu

thong thudng.

Bdi vi gidy va bot gidy c6 dang tim mdng, nén ching i chon phuong phdp phin xa
toan phén suy gidm theo phudng ngang (Horizontal Attenuated Total Reflectance, HATR) 1a
thich hgp nhat.

Hinh 2a va 2b 12 phd HATR cia gidy tréng phdn HTRH sin xua' tai Trung Qudc
tudng ing cla mit khong phi va clia mat 6 phii. Céc phd duge ghi trong didu kién: phin tit
phdn xa 1am biing Zinc Selenide c6 d§ day 4 mm, chiéu dai 80 mm véi s& 1in phan xa12 va
gc t6i 1a 45 do.

L KET QUA - THAO LUAN

Trudc tién, ¢6 thé nhan thdy ring, phd HATR & ving tin s cao (viing 2900 cm™) c6
cudng rdt thap so véi phd IR va Raman, bdi vi theo biéu thitc (2) séng tdi c6 budc song dai
(tan s8 thip) c6 kha ning xuyén sdu hon séng c6 budc séng ngin (tdn s6 cao).
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Céc dinh viing 2360 cm™ 13 do khi CO, trong khong khi trong budng chita mau khi ghi

phd.

C6 su khéc biét trong viing 600 — 1700 cm’! gitta hai phd do c6 sy xudt hién cda dinh
phd ctia 16p phii trong phd & hinh 2b. P4y 12 cdc dinh phé cda cdc vat liéu duge sit dung 1am
chit don: titanium dioxide TiO,, cao-lanh, cdc chdt két dinh: polyvinyl acetate, polystyrene
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Hinh 3. Phd HATR cfia oifv art HONG WON (Korea)

butadiene [2]. Nhdn xét va k&t ludn tudng
tu cho gidy “art” HONG WON ctia Han
Qudc (hinh 3).

IV. KET LUAN

Phuong phdp HATR dad ching té
kh4 ning vugt troi hon phuong phdp hap
thu hdng ngoai va ¢4 Raman khi khio sit,
phén tich cdc loai gidy c6 1dp phii mdng.
Mot diéu hét sdc thuin 1gi 12 phuong
phép nay c6 thé thuc hién ngay trén thi€t
bi FT-IR-Raman ctia ching t6i chi can
lip thém mdt b cuvét ATR phu hgp
(trong bai bdo nay la cuvét HATR).

Véi phuong phdp HATR, trong tuong lai chiing t6i s& md rong nghién citu sy bi€n ddi
tinh chit cdc bé mit dudi tic dong cla diéu kién mdi trudng (vat 1y, héa hoc) cho céc loai

vat ligu khéc.
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STUDYING THE COATED PAPER USING THE METHOD OF HATR

Nguyen Van Den
University of Natural Sciences, VNU-HCM

ABSTRACT: The method of horizontal attenuated total reflectance has shown the
domination in comparing with IR and Raman methods in studying of coatings on surface of
materials, especially organic compounds. In this work, we present the results of analysing
components of the coating of two kinds of coated paper which are products of China and

Korea using the method mentioned. Their FT-HATR spectra recorded by EQUINOX 55/FRA
-106/S with a cell HATR are also shown.
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