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Ndm hoc : 2023 — 2024
LUU HANH NQI BO
PHAN 1: PHO HONG NGOAI (IR)
I. CAC LOAI BUC XA PIEN TU
Co s& ctia phuong phap phd 13 qua trinh tuwong tac ciia cic birc xa dién tir ddi voi cac phan tir i
at. Khi tuong tac Y()’i cac birc xa fiién tur, cac phan tur co cAu trac khac nhau séqhép thl{ va phat xa e
ong khac nhau. Két qua cua sy hap thu va phat xa nang lugng nay chinh 1a pho, tir pho chung ta c@¥hs

ic dinh nguoc lai cau triic phan ta.
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II. SO LUQC PHO HONG NGOAI IR

Birc xa hong ngoai 1a viing birc xa nam giita viing anh sang nhin thiy dugc va vi séng. Birc xa hong
ngoai c6 tan so trong khoang 430THz - 300GHz, thuong dugce hap thu bdi phan tir cac hop chat hitu co va
chuyén thanh nang lugng dao dong phan tir. Su hap thu nay dugc lugng tir hda tao thanh mot day phd dao
dong phan tir. Trong nghién ctru ciu trac cac hop chét hitu co, thudng chi sir dung ving pho c6 sb song tir
4 000 dén 400cm™. Tan sd hay budc song hap thu phu thudc vao khéi lugng ciia cic nguyén tir, cac lién
ket va cau triac cua phan tu.
E: naégl6dhg photon
. haégso@lank (h = 6,63.10*J/ s)
. tasodHz)
: fiodlagsong / bodasong (M)
. toafosnh sangtrong chaa khoag (c=3.10°m/s)

E=hv=—"

o > < =

Vi tri cac miii song hap thy trong phd hong ngoai thuong duge biéu dién dudi dang s6 song voi don
vi dugc sir dung hién nay 1a cm™. Budc song (A ) thuong sir dung don vi 1a cm. S6 séng (v) 1a nghich dao
clia bude song, don vi thuong dung 1a cm™.

Cudng do cta cac mii hap thu c6 thé dugc biéu dién bang hé s truyén qua (Transmittance, T) hodc
hé sé hap thu (Absorbance, A). Su lién hé giira hai don vi nay thé hién qua biéu thic:

1
A=lg=
gT

Cudng do cac mili hip thy thuong dugc miéu ta 13 manh, trung binh, yéu.
1. Dao ddng ciia phan tir va phd hdng ngoai

Khi cac birc xa dién tir twong tac voi cac phan tir vat chat, néu co su thay doi ning lwong thi phan tir
c6 thé hap thu hodc birc xa nang luong. Khi cac phéan tir hip thu nang lugng tir bén ngoai ¢ thé dan dén
cac qua trinh thay do6i trong phan tir (quay, dao dong, kich thich electron phan ti, ...) hodc trong nguyén tir
(cong hudng spin electron, cong huong tir hat nhan). Khi twong tac voi birc xa dién tir, cac phén tir ¢6 ciu
trac khac nhau s& hip thy va phat xa mirc niang lugng khac nhau.

Dbi v6i cac bude chuyén ning lugng dao dong trong phan tir thuong kha nho, twong duong véi
ning luong blrc xa hong ngoai trong thang cac birc xa dién tir. Do d6 phd hong ngoai con duoc goi 1a phd
dao dong. Tuy nhién, khong phai bat ki phan tir nao ciing c¢6 kha nang hip thy birc xa hong ngoai dé cho
hiéu tmg phd dao dong. Chi c¢6 cac phan tir khi dao dong c6 kha ning tao sy thay d6i moment ludng cuc
méi c6 kha ning hap thu birc xa hong ngoai. Do véy, diéu kién can dé phén tir c6 thé hap thu birc xa hong
ngoai chuyén thanh trang thai kich thich dao dong 1 phai c¢6 sy thay doi moment ludng cuc dién khi dao
dong.
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Dao dong hoéa tri ciia phén tir nhiéu nguyén tir

Céac nguyén tir trong phan tir dao dong theo ba hudng goi 1a dao dong chuin cta phan tir. Dbi véi
phan tir ¢6 cau tao nam trén duong thang, sé dao dong chuan caa phan tir co N nguyén tir toi da bang 3N -
5va 3N -6 ddi voi phan tir khong thang.

Déi véi phén tiv 2 nguyén tir (A-B) thi chuyén dong dao dong thir nhét I1a chuyén dong co gidn mot
cach tudn hoan cua lién két A - B. Loai dao dong nay dugc goi 1a dao dong hda tri (dao dong co gian lién
két), tan s6 dao dong nay phu thudce luc lién két va khoi luong mdi nguyén tir theo biéu thirc sau:

vt K

2\ p

Trong do k 1a héng s6 luc hoa tri, phu thudc ban chat lién két cong hoa tri gitta hai nguyén tir, lién

két cang bén, k cang 16n.
w13 khéi lugng rat gon, bang tich khéi lwong chia cho tong khéi lwong hai nguyén tir:
1 2

Déi voi dao dong diéu hoa, ning lugng dao dong co cac gid tri gian doan:
1
e=hv(n+=
( 2)

n 12 s6 luong tir dao dong

n=0
So d6 chuyén mirc néng lwong dao déng

Ning luong can cung cip dé phan tir chuyén tir trang thai dao dong n 1én trang thai (n+1) dung
bang chénh 1éch gitta hai mirc ning luong:
AE=¢  —¢e =hv



Nhu vay, dé chuyén mutc dao dong, phan tir s& hdp thu birc xa c6 tan sé dung bang tan sb cua dao
dong do.

St chuyén mirc dao dong tir thip nhat (n=0) 1én murc ngay phia trén (n=1) goi 1a chuyén muc co
ban. Chuyén mirc co ban 13 chuyén mirc c6 x4c suit cao nhat va cudng do 16n nhat. Cac chuyén mirc tir n
=0 1én n=2, n =3,...cO x4c suat nho hon va cuong do yéu hon.

Nhu vay:

Nguyén nhan phat sinh cac van phd hong ngoai 13 do phan tir hap thu budc song hong ngoai dé
chuyén murc dao dong .

Céc burc xa hong ngoai bi hdp thu khi ¢6 ning luong dung bang hiéu mirc chuyén ning luong dao
dong.

Moi nhom nguyé tir s& hip thu & mot budc song hong ngoai dic trung, phu thudc vao hang sd luc
hoéa trj va khdi luong ciia nguyén tir.

Birc xa hdng ngoai nao bj hip thy cang manh thi cudng do cang cao trén phd hong ngoai.

Pho hép thu hong ngoai con duge goi 13 phd dao dong.

Doi véi phin tir c6 s6 nguyén tir I6n hon 2, trang thai dao dong cta phan tir phuc tap hon. Trong
cac phan tir ndy, ngoai cac dao dong hod tri nhu phéan tir hai nguyén tir, con ¢ cac dao dong bién hinh
(hay dao dong bién dang), ki hiéu 1a &. Dao dong bién dang 13 chuyén dong vudng goc voi dudng ndi hai
nguyén tir trong phén tir. DSi voi cac phan tir nhiéu nguyén tir khong thang hang, dao dong bién dang 1a
dao dong lam thay ddi goc hoa tri, dao dong vudng goc vé phia hai mat phang, dao dong con lic.

MGdi loai dao dong con duge phan tir chia thanh dao dong dbi xtg va bat d6i xtng.

Vi du:

- Phan tr CO2 cdu tric thang c6 3N - 5 = 3x3 -5 = 4 dao dong chuén, trong d6 c6 2 dao dong hoa tri
(mot dbi ximg va mot bat dbi xing) va 2 dao dong bién dang ddi xing.

- Phéan tir H,0 khong thang hang ¢6 3N - 6 = 3x3 - 6 =3 dao dong chuan, trong d6 c6 2 dao dong hoa
trj va 1 dao dong bién dang ddi xtng.

2. Cac anh hwéng 1am dich chuyén tan sé dic trung

Tan s6 dao dong cia cac nguyén tir phu thudce vao hang sb luc cia lién két va khdi lugng ciia chung.
Do d6 cic nhom chire khac nhau ¢6 tan sé hap thy khac nhau va nam trong ving tir 5 000 - 200cm™.

Anh hudéng cia dung moi, néng dd, nhiét do va trang thai tap hop dén vi tri cua cac cuc dai hép thu.

- Dung moi ¢6 anh hudéng dén su thay ddi vi tri cua céc cuc dai hép thu tuy theo do phan ctrc cua
chang.

- Nong d6 cua dung dich ciing giy anh hudng dén sy thay d6i vi tri ciia dinh héap thy, dic biét d6i
v6i cac chét co kha nang tao cau lién két hydrogen nhu alcohol, phenol, amine,...

- Cac nhom thé trong phan tir ciing gdy anh hudng dén sy thay doi vi tri dinh hap thu tily theo nhom
thé gay hiéu tmg cam ung hay lién hop.

- Khi tao phtrc, tin s6 hép thu dic trung ctia nhom chirc thay d6i theo kim loai trung tm va s6 phdi
tri.

3. Tén s6 dic trung ciia nhém chirc hiru co

Pé xac dinh cac nhom chic dya vao phd hong ngoai, thong thuong st dung phuong phap 5 ving

nhu sau:

Vung 1: 3700 - 3 200cm*?

Alcohol O-H

Amide/amine :N - H

Alkyne ddu mach: =C-H

Vung 2: 3 200 - 2 700cm’?

Alkyl C -H (miii <3 000cm™)

Aryl hodc vinyl C - H (miii >3 000 cm™)



