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|. GIOI THIEU

*  Dén huynh quang hoat dong trén nguyén ly phéng dién trong hoi thay
ngan va khi tro ap suét thap (c& vai mm Hg) dé phat ra chum tiatr ngoai
roi nho chat huynh quang bién déi ch um tiatlr ngoai nay thanh anh sang
nhin thay.

e Deén huynh quang don gidn dau tién dwgc Sylvania thiét ké va ché tao nam
1938.

 Ngay nay dén huynh quang duoc st dung rong réi trén khap thé gidi trong
ITnh vire chi€u sang, quang cao vatrang tri.

II.COSO LY THUYET

2.1 HIEU NG PENNING

Hiéu (rng Penning laion héa nguyén tlr, phan t& khi tap chat do va cham khéng
dan hoi loai 2 v6i nguyén t&r siéu bén khi co ban.
DE tao ra mot nguyén tl ion thi phai can dén hai nguyén tl siéu bén Hg*. Nhung
khi cho tap chat Ar vao thi chi can mdt nguyén tlr siéu bén Hg*.
Hg* + Hg* —> Hg' +e
Hg* +Ar —» Ar’+Hg
Nhu vay khi cho tap chét vao thi tathdy rang thé chay cta n6 sé giam di.

2.2 DINH LUAT PASEN

Duéi tac dung cua dién tredng manh, mot dién ti thoat ra tir cat6t sau khi di
dwgc quang duong d, ion hda chat khi do d6 ta c6 sb ion dwgc sinh ra la g _q
Céc ion sinh rachuyén dong vé catot lam phét xa dién ti thir cép Y(éd—iﬂ
Vi v la s dién tir phat xa tlr bé mat kim loai.

y = (dong phét xa dién tir) /(dong ion dap 1én bé mat kim loai)

Céc dién tlr nay tiép tuc chuyén dong dén Andt valam ign hoa chét khi valai tiép
tuc sinh ray (e —1) ion dap vao catdt va s ¢d y *(e* —1f dién tir thit cdp duoc sinh
ra. Quatrinh ct tiép tuc ta duoc
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" chi phu thudc vao vat liéu lam catod va da so truong hop khong phu thude vao
hiéu thé V. thuc té co thé xem
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Vathé moéi phdng dién la:
Bpd

ad = Apde " =Int+1=M
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B(pd)
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Thé moi phéng dién tw 1ap khéng phu thudc vao p, d riéng biét ma phu thudc vao
tich pd
K&t luan: Nhu vay dé giam thé moi phéng dién can:

@) Dung kim loai c6 cong thoat nho |am catod

b) Dung hon hgp khi Penning

c) Nho ngudng twong tac bén ngoai nhw ( d6t néng catod...)
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2.3 S VA CHAM
2.3.1 VA CHAM DAN HOI

Vacham dan hoi: laloai va cham khéng |am bién d6i tinh chéat cta hat. Va cham
dan hoi gitra electron vai phan tir hay nguy én ti laloai va cham thutng gap nhat.



Theo thic nghiém thi khi nang lwgng electron vwrot qua vai eV thi tiét dién tan xa
dan hoi gidm khi tang van toc hat.
2.3.2 VA CHAM KHONG BAN HOI

Vacham khéng dan hoi: laloai va cham lam bién d6i tinh chat clia hat nhw kich
thich, phan rng hda hoc, ion hoa,...

Su chuyén dién tich la su truyén dién tich tir ion chuyén dong nhanh cho cac
nguyén t&r hay phan tr dang chuyén dong cham. Nguy én t&r hay phan tir khi mat
mot electron trd thanh ion cham

Ant+M  A(n-1)++ M+
An+: ion nhanh c6 n dién tich
M: nguyén tir hay phéan t&r khi
A(n-1)+: ion chdm c6 (n-1) dién tich
Quatrinh nay c6 mot y nghia la ion ¢6 nang lwvong cao cé thé bién thanh
nguyén t&r trung hdavaion cé nang lwgng thap hinh thanh trong plasma.

2.3.3 SU KICH THICH VA ION HOA
Hai quatrinh kich thich vaion héaco thé két hop tuy y vacd thé xay ra cac
phan (rng sau day:
e+A A++e+e
e+M M++e+e
e+A A*+e
A++ A A++ A+ +e
A+A A++A+e
Vai:
e: electron
A: nguyén tir
A+:1on mot dién tich
M: phan ti
A*: Nguyén tir kich thich

2.3.4 SU TAI HOP

Sv tai hop laquatrinh két hop gitra ion voi electron hay gitta céc ion trai dau dé
tré thanh nguyén t» hay phan ti trung hoa. Bay la nguyén nhan lam giam cac hat
mang dién trong plasma. Tai hop ion dong vai tr 0 quan trong trong moi treong ap
sudt 16n.

111. CAU TAO

C4u tao chung ctia mét dén huynh quang bao gom:
a) Ong phong dién
b) Hai dién cuc



c) Hé théng moi phong dién

Con A

the I Ngudn Con chudt
a phat

electron

Starter

L&p photpho
Ong thay tinh

Ballast

 phat
Cudn day

, electron
Khodi plasma

3.1 ONG PHONG PIEN
Ong phong dién: 1amot 6ng thay tinh dai (10cm-120cm), bén trong 6ng duoc
bom khi tro Argon va mot luong thiy ngan thich hgp. Trén thanh dng c6 phu
mét 16p huynh quang (hop chét phosphor).

3.2 HAIDIEN CyC

Hai dién cuc 1a hai day toc dwoc 1am bang kim loai hay hop kim cé ¢ éng thoét
nhd thuong 1am bang vonlfram c6 pha mot s6 tap chét khac nham giam cong thoat
vanang cao tudi tho ctiabéng den.




Bén trong cla
mot dén
huynh quang
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electron

3.3 HE THONG MOI PHONG DIEN

Dé deén hoat dong duoc thi dau tién ta phai tao thé moi phong dién. Hién nay cé
hai cach mobi phdong dién l1a bang Stater ( con chudt) va bang dién ti. trong bai viét
nay xin trinh bay vé cach moi phéng dién nho Stater.

3.3.1 Starter (“Con chu6t”)

cau tao gom mot cdp dién cwc vamot tu dién. Cap dién cuc dwoc dat trong mot
6ng thiy tinh bom day khi neon. Cép dién cuc vatu dién dwoc mac song song véi
nhau, hai day néi dwgc ndi ra ngoai voi hai nat kim loai. Ca éng thuy tinh vatu
dién déu dugc dat trong mot hop nhya hinh tru.
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3.3.2 Ballast (Chén luu hay Tang pho):
Mot cudn day quan quanh mot | 6i sat cé thiét ké dac biét.

Imtegrated-circuit electronic ballast Standard magnetic ballast
Magnetic output Magnetic Bimetal switch for

transformer transformer for thermal protection

Gap for “ voltage supply and [UL Class P

optional
control
circuitry

Integrated chip
far voltage
THD, starting,
PF correction

Power

A current limiting

{copper windings
around steel core)

Capacitor
for lamp
starting

Register for
bleed-oft

conditioner . I . discharge of
EMIfilters  for IC chip Capacitor capacitor
and rectifier for PF correction

Notes: EMI = electromagnetic interference; Source: E SOURCE
IC = integrated circuit; PF = power factor;
THD = total harmonic distortion;
Underwriters Laboratories

IV. HOAT BONG

4.1 QUA TRINH KHO1 DONG

Khi cdp nguon dién cho den. Lac nay trong dng phéng dién ndng do ion rat nhé
nén khdng co dong dién chay qua. Dong dién lac nay s di qua cudn day, day toc
béng den, qua Stater do cau tao clia Stater gobm hai ban cuwc dat gan nhau n én c6 sv
phong dién ho quang lam néng hai ban cuwc nay. Do dugc dét nbng mot ban cuc sé
gian ravaching duoc n6i voi nhau. Dong dién chay qua hai day toc bong dén do
¢ dién tré cao nén bi d6t nong va phat xa dién t&. khi cac dién tt bi birc xa khéi
day téc bong dén nho dién trvong gia toc sé va cham véi cac nguy én tir Hg, Ar
trong 6ng tao ra sw phong dién. Khi mat do io n trong 6ng dd 16n sé xuéat hién dong
dién chay qua. Nhu vay dong dién chay qua Stater sé nhé dan va doéng nghta voi
viéc hai ban cuc sé ngudi dan vand s tach ra.



Hoat déng cua Stater

Ldc dau Khi nhiét d@ B Khi hién twgng

chua co hién || ¢ hai ban phéng dién
trong phdng || C4¢ nong trong 6ng xay
¥ dientrong  f 12O ra
. gian rava
) dinh véo
nhau.

4.2 S PHAT XA PIEN TU O CATOD
Hai cuwc anot va catot c6 dién tredng E ,thé nang clia dién ti tai vi tri x bang :
W(x) = WO - eE.x.
Cong thoat hiéu dung khi cé truong ngoai:

be = o~ AA=, — eVeE

lam giam cdng thoat electron.
Khi do6 dién t&r c6 thé phat xa bang hiéu 'ng d wong ngam ra khdi catot.

4.3 PHAT XADIEN TU THU CAP

Céc ion dwong dudi tac dung cua dién trvong chuyén dong dap vao catod gay
raphét xa dién tl thir cdp & catod. Lwong dién tl phat xa thir cap phu thudc v ao
van t6c vagoc ban pha clia cac ion duong, vat chit bé mét catod, thwdong ngudi ta
phi mdt 16p cac chat (Bari oxit) co thé gay ra su birc xa dé dang,.

Khi cac electron va cham v@i cac phan tir Hg,kich thich Hg | am bic xa ra tia
tlr ngoai.Tia t&r ngoai chiéu dén catot gay ra hién t vong quang dién.

Moi si phéng dién trong chat khi dwgc phan biét véi nhau chi yéu nhé co cau
catod.

Chinh nh& sut thé & catot ma sinh ra sy phat xa manh céc e tir bé mat cathode.
V6i hd quang dién, catod bi nung ndng dén ndi sinh ra phat xa nhiét e.

Cac trvong hop khac thi co sy phéat xa e rat manh tir catot la do tac dung cua
dién truong manh.

4.4COT DUONG PHONG PIEN
Céc electron c6 dong nang rat 16n khi ra khai mién toi, va cd thé ion hdéa nguyén
tlr khi hodc tai hop véi ion dwong néu ching va cham trén duwong dén anod
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Cot dwong 1a mot dang plasma khong dang nhiét. N6 c6 tinh chat déi xding, tirc
la c&c dai lvgng dac trng cho plasma (dién trwvdng, nong do hat,van tdc cudn, mat
dd dong...) chi phu thudc vao ban kinh r ctia 6ng phéng.

Cuong do dién trwong & cot dwong khong thay doi vé hwdng va do Ién khi co
cungr.

Dién truong chia lam 2 phan: EZ doc theo truc Z va Er hwéng tir tam ra
ngoai.Er = 0 & tai tdm, va tang dan theo hwéng dén thanh 6ng.



Céc tinh chat vat ly cla cot duong:
- Nhiét do dién t&r Te trong cot duong:

1

Y 2 a 8KV,

y )= e* — (2 (T 2_ 2

(Co,R)X" (1+5) =e (s =)

- Phuwong trinh d6 linh dong: | = 0,432n(0)R2eEz. Do phdng dién ty Ié thuan voi
nong do dién t.
- Thé o(r):

__do(r)
' dr
- Dong ion trong thanh 6ng:

J. =2,405.1,(2,405)

4.5SU KICH THICH VA ION HOA TRONG COT DUONG PHONG PIEN
Cé thé xay ra cac qua trinh sau:

e+A A++e+e.

e+M M+ +e+e.

e+A A* + e

A++ A A+ + A+ +e.

A+A A++A+e

A+A  A*+A

A+A+ A+++A+te,......

Trong dd: e la electron; A la nguyén t*;A+ laion mot dién tich ; A++ |a
ion hai dién tich; A* languyén ti kich thich; M la phan tt.

en(0)D,
R

_ V. DANH GIA VE BEN HUYNH QUANG
5.1 VU PIEM

. Hiéu suét phat quang cao.



. Tiét kiém nang luong.
. Tubi tho cao.
. Sl dung trong nhiéu Iinh virc nhw chiéu sang, trang tri, quang céo....

5.2 NHUOQC DIEM.

. Trong béng dén huynh quang c6 st dung hoi kim loai thiy ngan, mot kim

| oai rat doc dé tao mdi truong phong dién khi. Hién nay dang c6 nhiéu nghi én ctru
nham thay thé hoi kim loai thiy ngan bang chat khac it doc hon.

1)
2)
3)
4)

TAI LIEU THAM KHAO

Vit Ly Plasma GS TS Nguyén Hiru Chi
Bai Giang vat ly Plasma PGS TS Lé Van Hiéu
Bao céao Hoang Van Anh

Nghién ctru thyc nghiém cac dac trwng dién dong cta Plasma cla nguon
sang phong dién hon hgp hoi thdy ngan vakhi Argon & ap suat / Lé Xuan
Diing

Pai hoc Khoa hoc Ty nhién, 1999.

Lé Xuan Diing

5)

6)

Nguyén, Ngoc An
Nghién ctru thuc nghiém dinh luat dong dang cta Plasma clia ngudn sang
phong dién khi trong hon hop hoi thiy ngan vakhi Argon & ap / Nguyén
Ngoc An
Pai hoc Khoa hoc Ty nhién, 1999.
Tran Thi Thu Nhi

Chinh xé&c héa ham phan b6 Electron theo nang lwvgng va cac dac treng
dién dong cua Plasma phong dién khi trong hon hop hoi thiy ngan vakhi
hiém khi &p suat nang cao
Pai hoc Khoa hoc Tw nhién, 2003.






