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Birc xa twr ngoai



1. Khal niém birc xa
Buc xa la dang nang luong phat ra dudi dang song dién
tir trong qua trinh van dong va bién doi cua vat chat.

Moi dang birc xa dugc dic trung béing mot dai nang
lugng hay tuong Urng voi nd, mdt dai budc sdng Xac
dinh.

Moi lién hé gitra nang luong E va budc song A

E—hf=h<
)

h=6.626x10"*J.s: c¢=3x10°m/s



1. Khal niém birc xa

Piic diém twong tac ciia bire xa véi vat chat
Tuong tac cua birc xa voi vat chat mang tinh chat tac
dong qua lai:

Vat chat 1am suy giam cuong d6 va ning lugng cua burc
Xa,

Buc xa lam thay doi cau tric cua vat chat, gay ra cac
bién doi vat ly, hoa hoc, sinh hoc,... va cac bién doi nay
phu thudc rat manh vao nang luong va dang birc xa.



2. Bire xa tir ngoai — Pho birc xa tir ngoai

Buc xa tir ngoai hay tia cuc tim (ultraviolet rays — tia
UV) la mot dang ctia birec xa dién tir. Khoang budc song
ctia birc xa tir ngoai nam trong ving gitra anh sang nhin
thay va birc xa tia X (100nm dén 400nm).
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3. Phan loai birc xa tir ngoai

Burc xa tir ngoai dugc phan chia thanh 3 vung chinh dua
trén tac dong lén strc khoe con ngudi va mol truong:

+ UVA (400 — 315nm), near UV

+ UVB (315 — 280nm), middle UV
+ UVC (280 — 100nm), far UV

ELECTROMAGNETIC SPECTRUM

Gamma Ultraviolet ‘ Visible Radio

Rays X-rays

Infrared ‘ Microwave
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Dangerous Burning Tanning
Rays Rays Rays

100 nm 280 nm 320 nm 400 nm .



3. Phan loai birc xa tir ngoai

Tia UVA: LA btrc xa yéu nhat cua btc xa UV. UVA ¢
thé gay ra thoai hoa da va mot so nguy co gian tiep
dén cac té bao DNA (Deoxyribonucleic Acid).

Tia UVB: Chiing gay ra nguy co truc tiép dén cac té
bao DNA. Chung co thé gay ra su sam nang cua da
va cling la nguyén nhan cua ung thu da.

Tia UVC: L& birc xa manh nhat va nguy hiém nhat
d6i véi con nguoi. Tuy nhién, tia UVC tir mat troi bi
chan lai O tang Ozon trong tang khi quyén va khéng
truyén dugc xuong dat.



Duwra trén tac dung vat ly caa birc xa tir ngoai
+ T ngoai chan khong (VUV; 200+10 nm)
+ T ngoai gan NUV (380 + 300nm)
+ Tr ngoai trung MUV (300+ 180 nm)

+ Tir ngoai Xxa FUV (180+100 nm)
+ T ngoai cuc xa (EUV; 100+10nm)

- Vacuum UV -l

Extreme UV Far UV Middle UV Near UV
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4. CAC nguon birc xa tir ngoai

4.1. Mt Troi - Nguon bire xa tir ngoai tw nhién

Mat Troi1 phat ra tia cuc tim UVA, UVB va UVC,
nhung bai vi ¢O su hap thu cua tang ozone, 99% tia cuc
tim dén duoc mat dat 1a thudc dang tia UVA

(Bdn than tang ozone dwoc tao ra nho phan g hoa
hoc €0 sy tham gia cua tia UVC — Duoi tac dong cac
tia UVC, 1 phan nr Oxy phan giai thanh 2 nguyén e,
trong d@é 1 nguyén ir lai két hop véi 1 phan ik tao
thanh phan #ur Ozon O, dan dén hinh thanh tang
Ozon).

Cang lén cao cang nhiéu tia cuc tim, cang gan xich
dao tia cuc tim cang manh. Theo thoi gian trong ngay
thi tia cuc tim manh nhat tr 10 gio sang dén 4 giod
chiéu.
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Mt Troi - Nguon bire xa tir ngoai tw nhién
(Ultraviolet rays)
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4.2. Nguon birc xa tir ngoai nhan tao
Deén tir ngogi (Ultraviolet lamp)
Pén tir ngoai dung khi thity ngan & ap suat thap.
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4.2. Nguon birc xa tir ngoai nhan tao
Den tir ngoai (Ultraviolet lamp)
Cau tao: Bong dén duogc ché biang thuy tinh dic biét
hoidc biang thach anh. O hai dau bong ¢ mot doi dién
cuc Oxy hoa bang soi wolfram, dién cuc co trang muoi
Bari la Stronli Cacbonat. Trong bong dén co khi thuy
ngan va Argon & ap suét thap.

Hoat ddng: Khi noi dén véi nguon dién, dién cuc
phong dién tir vao phan tir khi thay ngan, sau do phat
ra mot luong 16n tia cuc tim.
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Den huynh quang (Fluorescent lamps)

Electrode (filament) Electrons Uv-Radation

e
Glass tube Phosphor Mecury atom Yisible light

Pén huynh quang ¢ cau tao gom hai bo phan chinh
do la ong tuyp dén va hai dién cuc & hai dau.

Ong dugc hat chan khdng, bén trong c6 mdt chit thay
ngan va duoc bom day khi tro, thuong la khi argon
hay neon.

Mit trong ong dugc trang mot 16p 16p bodt huynh
quang.
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Nguyén tiac hoat dong

Electrode (filament) Electrons U -Radation

-

Glass tube Phosphor Mecury atom Yisible light

Khi c6 dong dién, cac electron va ion di chuyén
trong Ong, ching va cham vao cac nguyén t khi
thuy ngan lam cac nguyén ti thay ngan phat xa ra
cac photon anh sang la cac tia tir ngoai.

Anh sang nay duoc chuyén doi thanh anh sang nhin
thay nho 16p bot huynh quang trong ong.
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Hinh anh mot s6 loai dén huynh quang

16



Dén huynh quang compact

Ngay nay, bong den huynh quang compact duoc su
dung rong rai do co hinh dang nho gon, duong Kinh
cling nho hon so voi loai dén tuyp.

Loai dén nay phu hop trong nhirng khong gian nho
nhu phong ngt, phong doc sach, cau thang, hanh
lang,...
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Deén cao ap thuy ngan
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Deén cao ap thuy ngan

Cau tao: B0 phan
chinh ctia dén la ong
phong dién (Chua hoi
thuy ngan) va bodng
thuy tinh & ngoai.

Mat trong thuong cO
16p bot huynh quang dé
blrc xa tor ngoai bién
thanh bic xa anh sang
nhin thay.
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Dén UV Led

Led duoc cau tao tir mot
moi noi ban dan PN, khi
chat ban dan Silicon cho
pha Indium s& c6 chat ban
dan loai P va khi cho pha
véi Phosphor cho chat
ban dan loai N.

Ngay nay, Led duoc Ung
dung rong rai

Duwong cuc

Lang kinh
Sori ndi
Phan sang

Chét ban dan

Cac chan cuc

bé gan
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Hoat dong ctia dén Led giong nhiéu loai Diot ban dan

Ngudn cép dong cho Led
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Mau sac ctia LED phét ra phu thudc vao hop chat ban dan
va dac trung bdi budc sdng cua anh sang duoc phat ra.

Materials

Wavelength

Aluminum gallium arsenide (AlGaAs)
Aluminum gallium phosphide (AlGaP)
Aluminum gallium indium phosphide (AlGalnP)
Aluminum gallium indium nitride (AlGalnN)
Aluminum gallium nitride (AlGaN)

Aluminum nitride (AIN)

Boron Nitride

Diamond (C)

Gallium arsenide phosphide (GaAsP)

Gallium Arsenide (GaAs)

Gallium phosphide (GaP)

Gallium nitride (GaN)

Gallium nitride (GaN) with AlGan guantum barrier
Indium gallium nitride (InGaN)

Sapphire (Al:0O3) as substrate

Silicon (Si) as substrate

Silicon carbide (SiC)

Zinc selenide (£ZnSe)

Red and Infrared

Green

Bright orange red, orange, yellow, green
Ultraviolet - down to 210 nm

Near to far ultraviolet, Violet

Near to far ultraviolet

Ultraviolet

Ultraviolet

Red, orange and red, orange, yellow
Infrared

Red, orange, yellow, green

Green, emerald green

Blue. white

Bluish green, blue, near ultraviolet
Blue

Blue (under development)

Blue

Blue
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Déen UV Led

Véi hop chat nitrit ¢ chara nhém, thuong la AlGaN
(Aluminium gallium nitride) va AlGalnN (Aluminium
gallium indium nitride), cé thé phat ra budc séng ngan
hon tia cuc tim.

LED c6 budc séng tia cuc tim gan (budc séng tir 375—
395 nm) da co trén thi truong nhu cac dén soi chong tién
gia, cong van gia.

Cac diot cd budc song ngan (voi bude song nhé hon
247 nm) gia thanh van con cao nhung cting da co trén
tr1 truong.
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Den UV Led
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Déen UV Led

LELT 4 St
P 9 ¥ 9 U U U 9 9 ® ® 9% ST BT

U'n diém: Tudi tho cao, tiét kiém nang luong, tao ra hi¢u
suat anh sang tot, than thién véi moi truong, san sinh ra
chu yéu la cac tia UVA nén an toan hon voi con nguoi. ..
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5. Mt s6 tac dung ciia birc xa tir ngoai

Tac dong lIén Protein caa sinh vat

Dudi tac dung cua tia tir ngoai, phan tir protein bi ton
thuong kha manh ma biéu hién thudng thay la dung dich
protein bi van duc hay cd do nhot, toc do lang va mat do
guang bi thay doi.

Nhirng bién doi phan tir d& dang phat hién dudi tac dung
cua tia tir ngoai:

- Bt mach chinh, dan t&i su gidm trong lugng phan ti.
- Khau mach: ¢6 hai khau mach la khau mach bén trong
mot phan tir va gitta cac phan ti trong hé.

- Pha huy cau truc thir cap, lién két hydro trong phan tir
protein cO ning luong lién két nhd, dé bi pha huy lam
cho cau hinh phan tir thay doi r rét.
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Tac dong lén Protein caa sinh vat

Protein thuong c6 ving pho hap thu 200nm <+ 400 nm
trong do6 cac acid amin thom nhu Tryptophan, Tyrosin,
Phenyl-alanine va Cystein dong vai tro 14 tdm hap thu.
Khi acid amin thom hép thu birc xa tir ngoai thi trudc hét
ban than nd bi pha huy va sau dé dan tdi khir hoat tinh
enzim.

Qua trinh xay ra theo cac buodc sau:

- Acid amin thom (AH) hap thu tia tir ngoai va chuyén
sang trang thai kich thich:

AH +hy —> AH™
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Tac dong |én Protein cuaa sinh vat
- Qua trinh quang ion hoa lam but e khoi AH™:

AH — AH" +e

Sau d6 ion co thé bi phan huy tao ra goc tu do A va
proton cO lap:

AH® - A+H"

- Khi ¢ oxy thi goc tu do A s& két hop véi Oxy tao ra
cac goc peroxid:

A+0, — AOO

Cac goc peroxid lai ¢ kha niang tuong tac nhau va kém
theo su phat quang hoa hoc.
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Tac dong lIén Protein caa sinh vat

Ciing c0 thé xay ra cac qua trinh gay ra boi e~ duoc but
ra, co tinh khir manh nén tac dung véi acid amin khac dé
tao ra goc tu do hitu co va giai phong NH,;. Cu thé:

H*+e +H,N—-CH—-CH, - HOOC —CH —CH, + NH,
I
COOH
(Alanin) (Goc tw do hitu co)

Nhu vay: Tia tir ngoai anh huong khong chi tdi cau tric
ma ca cau hinh phan t&r. Do d6 ma kha ning xuc tac
phan (mg ctia phan tir protein bi giam xudng va co thé
lam cho protein mat chtrc ning sinh hoc ctia né.
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Tac dung Ién cac DNA (Deoxyribo Nucleic Acid)

Tia tir ngoai tac dong lién két bat thuong giita 2 NST don
ké can.

TRUCC
khi nuéc qua

den UV /’A—

Huéng di
tia UV

Két qua 1a DNA c6 mdt chd phinh trong cau trac, gay dot
bien NST & vi sinh vat khién no khong con cé thé thuc
hién nhirng chirc nang binh thuong nira.
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Vai tro cua tia tir ngoai trong qua trinh tao
Vitamin D, va Canxitriol

Canxitriol (1,25 dihydroxycolecanxiferol; 1,25 (OH), —
D,) la mdt hop chat & hocmon, dan xuit cta vitamin D..
Canxitriol c6 vai tro diéu tiét tich cuc qua trinh hap thu
va str dung canxi - photphot trong co thé dong vat.

Tién chat cua Vitamin D, la 7- dehydrocolesterol, duoc
tong hop tai gan. Sau d6 phan bd nhiéu & 16p da (ham
lugng 7- dehydrocolesterol 6 da cao hon & gan va mau
gap 2 - 3 1an).
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Vai tro cua tia tir ngoai trong qua trinh tao
Vitamin D, va Canxitriol

Duéi tac dong cua tia tir ngoai (tr anh sang mat troi
hoac do chiéu xa nhan tao) tién chat trén sé tao ra
coleccanxiferol, tirc la vitamin Dy

Tu da, vitamin D, s& gdn vao mot protein dic hiéu va
gua mau dugc van chuyén tdi gan. Tai mo gan, vitamin
D, s& duoc chuyén hoa thanh 25-hydroxyl vitamin D,
(ky hiéu Ia 25-OH-D,).
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Val tro cua tia tir ngoai trong qua trinh tao
Vitamin D, va Canxitriol

Tai té bao than enzim 1-a hydroxylaza gan thém mot
OH vao cacbon 1a dé cho ra canxiferol, co hoat tinh
hocmon.

Nhu vay vitamin D, phai trai qua 2 phan ung hydroxyl
hod & gan va than dé tro thanh chat co hoat tinh sinh
hoc.
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Vai tro cua tia tir ngoai trong qua trinh tao
Vitamin D, va Canxitriol
*

. * .
gt © oravioe

y 3
V.
(9]

7-Dehydrocholesteron

Da |
Vit D3 (Cholecalciferol) :

1,25-Dihydrochole-calciferol .
Thiéu Ca, P

Thirc an (hoat dong) el

25-Hydrocholecaiciferol
—

PdCa, P

44— — — —

24,25-Dihydrochole-calciferol (khdng
hoat dong)
Ca R4
3
Ruét PO4
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Tac dung gay phat quang thir cap I&n vat chat

3 {
3 v

A

Y

Y

Y

Hthu  P.quang
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Ung dung
cua bwrc xa twr ngoai



1. Anh huéng tich cue ciia bire xa tir ngoai
Tac dong téi moOI truweong

+ Tia UVco thé khir khuan vi tac dung rat manh trén
Nucleo Protein cua vi khuan, no ¢ thé lam bién dang
hoac giét chét vi khuan.

+ Hiéu luc tiét khuan cua tia UV khong nhimng tuy
thudc mat do, thoi gian chiéu tia, di€u kién moi trueong
ma con tuy thudc vao strc chiu dung cua vi khuan.

+ Ngoai ra do tac dung cua tia UV, khéng khi co thé
sinh ra Ozon cting c0 kha nang tiéu diét vi khuan.



Khir khuan khong khi (bénh vién, chudng trai...)

Chiéu xa gian tiép: Luong tia UV hudng Ién tran nha,
tiéu diét vi khuan ¢ nhiing 16p khong khi trén; khi phan
chiéu tur tran va tuong no tiéu diét vi khuan & nac khéng
khi thap hon.

Do tac dong cua cac dong doi luu, cac 16p khong khi
trén dd duoc khtr khuan dan dan bj thay thé bang céc
16p & dudi chua diét khuan, nho d6 qua mot thoi gian
toan b khong khi s& dugc khir khuan.

Chiéu xa truec tiép: Cac dén diét khuan duoc treo 18n ¢
mot do cao can thiét, dam bao ludong birc xa cuc tim
truc tiép chiéu roi noi lam viéc



Khir khuan khong khi:




Khir khuan nuée (may loc nwérc)
\VUng buc xa cuc tim ¢ tdc dung diét khuan nhiéu nhat
la vung c0 budc song 280 - 200 nm. Nhiing dén phét tia
UV thudng duge dit ngdm o trong nude. Lop nudc chay
qua den cO do day khoang 10 — 15 cm va phai duoc
chiéu trong 10 - 30s.

NUGC UONG NUGC VAO

ONG THUY TINH THACH ANH

bt

NGUON DPIEN
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Khir khuan nuéc
Uu diém cta phuong phap diét khuan bang dén tir ngoai:
+ Khong anh hudng té1 mui vi cua nude, khong sur

dung hoa chat, khong sinh san pham phu, khéng loai
bo khoang chat c6 loi trong nudc. ..

+ Dé& van hanh, bao dudng, thay thé, tudi tho cao, phu
hop vai cac cong trinh ¢d quy mo tir nho dén 1on. ..



Mot s6 loai dén UV
diét khuan nudc

100% BACTERIA
DNA DAMAGE

Do not look
directly at light.




Bdo quan hoa qua, thwe pham

Uu diém: Bao quan bang biic xa tir ngoai khéng anh
huong dén pham chat hoa qua, thyc pham va an toan
hon S0 véi birc xa phong xa va hoa chat

Nhuwoe diém: Nhiém khuan tré lai khi bao quan qué
lau

Khir khuan do vat (quan 4o, thiét bi y té)
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Dén UV trong phat hién gia mao
UV LED dung trong cac thiét b1 nhu may soi tién gia, den
sol tem, Mac hang hoa, dén soi dau van tay...
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DHKHTN -D

Al e
St ey

inin QUANGLUONG T

Hinh anh mau tem, dong tién polimer va bién quang cao mau
dudi tdc dung cua birc xa tir ngoai

a.Tem chua ma hoa bang bot phat quang

b. Tem di ma hoa bang bot phat quang ZnS:Cu

c. Bong tién polimer loai 50 000VND

d. Bién quang cao mau phtl bt phat quang ZnS:Mn va ZnS:Cu
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Pén UV xac dinh khoang chat

Céac khoang chat khac nhau dudi birc xa tir ngoai
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Piéu tri bénh cOi xwong & tré

Cac tia UVB chiéu vao da cO thé chuyén hoa 7
dehydrocholesterol thanh Vitamin D. M6t luong UVB
phu hop s€ thdc day qua trinh tong hop Vitamin D can
thiét cho xuong.

O Vitamin D

The body makes vitamin D when it
is exposed to Ultraviolet (UV) rays from the sun.

FOOD SOURCES:

Cheese

:‘A"‘;l"“;(" T SR O o
i i 3 |
B i =

Margarine ) = R
. ’ e N =
Butter p i S { 5
-ge - E
Fortified Milk ¥
a
g

"""

Healthy Cereals
Fatty Fish




+ Chtra bénh Véy nén (mdt bénh vé da do da
ta1 sinh qua nhanh) bang den UVA.,

+ Chita bénh viém da khép dang thap. Chiéu kin
toan bo khép dau va vung lan can, nghi 2-3 ngay
cho phan trmg do da giam bot roi lai chiéu tiép.
Mot dot 5-6 1an chiéu).
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2. Anh huéng tiéu cue ciia bire xa tir ngoai
Birc xa tir ngoai gay hai cho mat

Nhiéu b6 phan cua mat chiu anh huong cua tia cuc tim
nhu mi mat, két mac, giac mac, thay tinh thé va vong

mac. Retina
* C Sunglass lens Cornea i
. :
.,
Pupil
Fovea (center
Iﬁgeut s of the macula)
Blue a1
Grean ‘ f ——
Yellow | | |
Oran | |
Red |- -
Infrared i
Ins
Harrmful UV rays /
[ X L !
Visible IEht ens
| X L
Heat .
L

Tia UV c6 thé gay tai bién vé mat, cac té bao bao boc
mét c6 thé bj hay khi bi chiu boi tia UV, N6 c6 thé gay
suy hoai vOng mac, loa va mu mat. .. a8



Gay nguy hai dén da

Tia UV chiéu vao da trong thoi gian dai sé thic day san
xuat va tong hop cac sac to den (melanin) 1am cho da
nam, tan nhang, ban do ¢ da, gay ung thu da, u sic to
da...(40 chong, tranh nang,..)

S N
*-‘&:’}
Bi may phan < \ :
xa mot phén 22—~ A
““ y :o!:‘
; uvce
Bi tdng Ozon |
Xuyén/qua md phan xa
/ S 4 hoan toan |
uvB UVA -
Lam den da, Gay ldo hoa da, Lép dwdi da
chay néng, vét nhan,
ung thu da vét nam
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