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VW WL CHEA Y VL Lo

1. GIOI THIEU:
SERS |lamét ki thuat lam tang cwdng do tin hiéu Raman [én gap nhiéu

lan tir nhi*ng phan t& dwgc hap thu trén mot bé mat kim loai dac biét. Tin
hiéu Raman c6 thé tang Ién nhiéu |an so voi tin hiéu tan xa Raman thong
thuong.
Muc dich cht yéu ctia SERS la lam cho tredng dién tr bén trong mot
bé mat kim loai dwoc tang cwong, treong dién tlr nay S8 lam tang
cuong tin hiéu Raman.
2.NGUYENLY:
a) Co s¢ |i thuyét:
- Khi chiéu chum sang t6i bé mat thi cac hat kim loai trén bé mat bi phan
cwe va dao dong, momen lwdéng cwc P: P=a E (E la truong dién tir cha
cac phantu).
- Momen lv&ng cuc P cang | én thi cac phéan tir dao ddng cang manh, tan
xa Raman c0 cuong dd cang cao.
- Tuy nhién tin hiéu Raman thu o'ng rat yéu. Do vay mudn thu duoc tin
hiéu Raman c6 cudng dé [&n hon, ta phai tang momen lwdng cuc P.
C6 2 thong sb dé tang P : tang E ( tang cwong trwong dién tir )

Tang o (tang chi s6 phan cuc)
Tang E la do tang cudng truong diéntlr tai bé mat ciakim loai tr treong
t¢i ( &nh sang toi)
Tang o lakét qua tlr tang cwong hod hoc :lakét qua tir sy thay doi day
charge-transfer ( C-T), hoac thong tin két hop ciiakim loai va sy hap thu.
Trong hé thong pyridine/ Ag, day C-T xuéat hién trong s hap thu clia
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pyridine trén Ag va sy khdng xuéat hién doi véi treong hop nguoc lai.
Déay C-T cang manh thi pho SERS cang manh.
+ Phwong phéap tang E dwoc st dung phd bién hon.
E dwoc tang chu yéu do dac tinh gb ghé cliabé mat kim loai bi kich
thich.
b)Nguyén li (O day trinh bay vé& phwong phép tdng E) :

- SERS sir dung m6t mot bé mat kim loai gb ghé thudng dwoc |am bang
Ag, Au, Cu (cac phan tlr Ag, .. nhu la cac phan tir keo dinh). Cac phan tir
cliamau can do dugc hap thu trén bé mat kim loai ndy.

- Khi chiéu anh sang thich hop vao bé mat thi duéi tac dung cliatruong
dién tir cllia dnh sang t6i & kich thich cac electron dan trén bé mat kim
loai valam phét ramot plasmon cdng hwdng bé mat ( plasmon
resonance). Diéu nay lam cho bé mat gé ghé bi phan cuc va trvong dién
tlr trong nhitng hat tai bé mat dwoc tang Ién tlr truong toi.

- Plasmon bé mat va plasmon bé mat cong huéng:

Khi anh sang tuong tac véi bé mat kim loai, né kich thich cac electron
|6p ngoai cung ctiakim loai lam cho cac electron nay dao dong. Khi tan
s0 cliadnh sang toi w, bang tan sd dao dong clia c&c plasmon, thi cac
electron ty do dao déng tao ramdt song dirng ( sk dao dong nay goi la
plasmon bé mat : dao ddng clia cac el ectron tw do tai bé mat kim loai tai
mot tan s nao do), tai tan s cong huwdng nay, plasmon sé hap thu hay

tan xa anh sang nhiéu nhét.

Tai bét ki diém trén bé mat, treong dién tir cling c6 thé dwoc miéu ta boi
hai thanh phan, trvdng truyén qua bé mat (evanescent wave) va trvdng
song song v&i bé mat. Trong do truong tang cwdng cao nhat khi thanh

phan trwdng truyén qua lon hon thanh phan song song véi bé mat. Néu
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sdng anh sang 1a don sac, chat liéu kim loai thich hop thi tai mdt goc toi
dac biét, cwong do treong bi phan xa giam di dang ké , trwong truyén qua
S8 tang Ién va, su dao dong clia cac electron goi la plasmon bé mat cong
hwdng , cac phan tir hap thu bi phan cuc theo huéng vudng goc vai bé
mat, trvdng trong cac hat kim loai s dwoc tang cuong va lam dong thoi
cuong do dao dong clia cac phan ttr hap thu trén bé mat cling tang 1én va
phat ratin hiéu Raman manh hon.
a) Chum sang laser:
- Tialaser trong ving anh sang kha kién hodc ving NIR chiéu truc ti€p
dén bé mat géc 90° hodc 180° hodc tan xa nguoc.
Tai buwéc séng ma cac lweng tir nang lwong tir céc photon téi can bang
v6i mirc nang lvong lveng tir clia cac plasmon thi hiéu qua tang cuong
|&n nhat. Nhitng tan sd nay khac nhau d6i v6i nhitng bé mat kim loai
khac nhau. Cho nén ta phai chon bé mat kim loai pht hop véi anh sang
Kich thich.
Vi du:

+Laser Ar- ion hoat dong tai viing 514.5 nm phu hop cho bé mat Ag.

+Laser Krypton-ion or Laser mau hoat déng trong vung anh sang .

b) B& mat kim loai:

- Cho kich thich Raman kha kién, kim loai qui, Ag, Au, vakimloai akali
la bé mat dwoc chon. Cho nhirng ving khac thi cac bé mat khéc cling
duoc chon ( Ge hoac Pt trong vung IR). Bé mat thich hgp nhat dwoc sk
dung lathé van keo ctia hat bac, vang (ban kinh 5-20 nm), va dién cuc
dién hoabac go ghé.
- B& mat kim loai phai gd ghé: bé mit kim loai phang (smooth) ko gay ra

tan xa.
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Do thanh phan truyén qua cua trevong téi lam tang cuwdng treong, cho

nén bé mét kimloai phai duoc lam gd ghé (b8 mit phang thuong cho

phan xa tét hon la truyén qua).

Bé mat go ghé thi sy hap thu xay ra tét hon.

- B& mat kim loai thwdng dwoc lam tir cac kim loai qui: vang ( Au), bac
( Ag), dong ( Cu)....

4 Céach tao ra bé mat gb ghé: co nhiéu cach dé tao:

+ bdc bay mang Ag dwoc lang dong trén dé thuy tinh tai nhiét do cao

(gan 390 K)

+ guang hoa bé mat go ghé

+ cao bé mat

+ ban phaion bé mit Ag...

3) 'NG DUNG:

- phéan tich céc thanh phan trong nudc ban ( nhiém Cu, pyridine va

quinoline ), xac dinh sy c6 mat clia Organophosphorus str dung trong

thudc trir sau.

- dung dé xuc té&c phan (ng

- dung trong y hoc.



