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HUGNG DAN SU DUNG THIET BI KHAO SAT
PHONG XA RAYSAFE 452 VA UNG DUNG TRONG
Y TE, CONG NGHIEP

Truong Kién Trung

KJ su Nghién citu va Ung dung sdn phdm — Céng ty TNHH MTC

Phong xa (Radioactivity) va buc xa (Radiation) la hai khai niém quan
trong trong linh vuc vat 1y va y hoc, lién quan dén ning luong va hat phat ra
tlii nguyén tu.

Phéng xa (Radioactivity)

Phéng xala qua trinh ma mét hat nhan nguyén tit khdng 6n dinh mat ning
lugng bang cach phat ra biic xa dudi dang hat hoic séng dién tit. C6 baloai phéng
xa chinh:

1. Alpha (a): Hat alpha bao gdm hai proton va hai

neutron (giéng nhu hat nhan heli). Hat alpha ¢
ning ludng cao nhung tim xuyén thap, chi di

dugc mot vai centimet trong khéong khi va bi

chin bdi mot td gidy hoidc 18p ngoai cling cfia da.
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2.Beta (B): Hat beta 1a cac electron hoic positron cé

ning lugng cao. Chiing cé tAm xuyén xa hon hat alpha

nhung van bi chin bdi mét tdm kim loai méng hoic

vai centimet nhua.

3. Gamma (y): Blic xa gamma la séng dién tli c6 nang
lugng cao, khong cé khoi lugng va khéng mang
R A A~ [N A ’ r
dién tich. Blic xa gamma c6 tam xuyén rat xa va can @J r

cac vat liéu day nhu chi hoiac bé tong dé chan.
Buc xa (Radiation)
Buc xa 13 niang lugng di chuyén dudi dang séng hoic hat qua khéng gian
hoic méi trudng vat chat. Cé hai loai bitc xa chinh:
1. Biic xaion héa (Ionizing Radiation): Pay 14 loai biic xa cé di ning lugng
dé ion héa nguyén tit va phin t{, c6 thé gay ra thiét hai cho t& bao séng.
Cac loai btic xa ion héa bao gdm:
- Bucxaalpha (o)
- Buc xa beta (B)
- Bucxagamma (y)
- TiaX (X-rays)
- Neutro
2. Bucxakhoéngionhda (Non-Ionizing Radiation): Pay laloaibiic xakhong
cé d nang ludng dé ion hdéa nguyén t hoic phan tit. Cac loai biic xa
khoéng ion héa bao gom:

- Séngvé tuyén (Radio waves)
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- Visong (Microwaves)

- Tia hong ngoai (Infrared)

- Anh sdng kha kién (Visible light)

- Tia tit ngoai (Ultraviolet)(phan nhé cé thé'ion héa)

Phéng xa va biic xa cé nhiéu anh hudng dén cudc sdng hang ngay, tit tich
cuc dén tiéu cyc, tity thudce vao loai va miic d6 tiép xtc. Dudi day 1a mét s6 anh
hudng cu thé:

Anh hudng tich cuc

1. Yhoc:

- Chan doan: Cac k§ thuit hinh 4nh nhu X-quang va CT scan s dung
buic xa dé tao ra hinh anh chi tiét clia bén trong co thé, gitp bac si
chin doan bénh chinh xac.

- Piéu tri: Xa tri stt dung buic xa ion héa dé tiéu diét té bao ung thu ma
khong gy tén hai qua nhiéu cho mé lanh xung quanh.

2. Cong nghiép:

- Kiém tra khong pha hliy (NDT): S dung btic xa dé kiém tra chat
lugng va phat hién khuyét tat trong cac vat liéu va cau trac ma khong
can pha hliy ching.

- Kiém soat chat lugng: Bic xa dugc st dung trong kiém tra chatluong
va kiém soat qua trinh sin xuit trong cic nganh céng nghiép khac
nhau.

3. Nang lugng:
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- Pién hat nhan: Cic nha mdy dién hat nhin st dung phan ting phin

hach dé tao ra ning lugng dién, déng gép mot phan quan trong trong
cung cap ning lugng sach va hiéu qua.
Anh hudng tiéu cuc
1. Stc khée:

- Phoinhiém cdp tinh: Tiép xtc véi miic d6 cao ciia biic xa ion héa ¢
thé giy ra bénh phdng xa, véi cac triéu chitng nhu buén nén, nén
mia, rung toc, va trong trudng hop nghiém trong, cé thé gay tit vong.

- Phoinhiém man tinh: Tiép xdc 1au dai véi mic d6 thap clia biic xaion
héa c6 thé ting nguy cd mac cac bénh min tinh nhu ung thu, bénh
tim mach, va cic van dé vé sinh san.

- Ditruyén: Btc xaion hda c6 thé gy ra d6t bién di truyén, anh hudng
dén cac thé hé sau.

2. MOGi truong:

- Onhiém phéng xa: RO ri phdng xa tll cAc nha may dién hat nhan hoic
cac syt ¢6 nhu Chernobyl vi Fukushima cé thé gy 6 nhiém méi
trudng, anh hudng dén ddng thuc vt va con ngudi trong khu vuc bi
anh hudng.

- Tich tu trong chudi thiic in: Cac hat phdéng xa c6 thé tich tu trong
chudi thic an, Anh hudng dén ca ddng vat va con ngudi khi tiéu thu

thuc pham bi nhiém.
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Tam Quan Trong cla Viéc Kiém Tra An Toan Biic Xa trong Y Té,

Cong Nghiép va Doi Song

Viéc kiém tra an toan btic xa 1a mdt khia canh v6 ciing quan trong trong
nhiéu linh viuc, bao gdm y té, cong nghiép va ddi song hang ngay. Biic xaion héa,
néu khong dudc kiém soat, c6 thé giy ra nhiing tac déng tiéu cuc dang ké ddi véi
stic khde con ngudi va moi trudng.

1. YTé

Trong y t&, biic xa ion héa dugc s dung rong rii trong chan doan va diéu
tri bénh. Cac thiét bi nhu may X-quang, may CT, va thiét bi xa tri déu phat ra bic
xa. Viéc kiém tra an toan biic xa trong y té bao gobm nhiing 1di ich sau:

- Bao vé bénh nhan: Pam bao rang bénh nhan khoéng bi phdi nhiém
btic xa vugt miic cho phép trong qué trinh chian doan va diéu tri, gidm
thiéu nguy cod mac cac bénh 1y lién quan dén biic xa nhu ung thu.

- Bao vé nhin vién y té: Nhin vién y té, bao gdm bac si, ki thuat vién
va y ta, thudng xuyeén tiép xic véi bic xa. Viéc kiém tra an toan btic
xa giup ddm bao ho lam viéc trong méi trudng an toan, tranh phai
nhiém dai han.

- Pam bao chat lugng hinh anh: Kiém tra va hiéu chuin cac thiét bi
btic xa gitp ddm bao chat lugng hinh anh chan doén, tit dé gitip bac

si dua ra nhitng chan doan chinh x4c va hiéu qua hon.
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2. Cong Nghiép
Trong cdng nghiép, biic xa dugc st dung trong nhiéu ting dung khac nhau
nhu kiém tra khong pha hiy (NDT), do ludng mat d6 vat liéu va kiém tra han.
Viéc kiém tra an toan biic xa trong céng nghiép mang lai cac 1¢i ich:

- Bao vé cong nhan:Céng nhan trong cic nganh céng nghiép st dung
btic xa c6 nguy co phoi nhiém cao. Kiém tra an toan btic xa gitip bao
vé stic khée va an toan lao déng cho ho.

- Pam bao chit luong san pham: Kiém tra khong pha hiy st dung biic
xa gitip phat hién cac khuyét tat trong san pham ma khéng 1am hdéng
ching, ddm bao chat lugng va do tin ciy cia san pham.

- Tuan tht quy dinh: Viéc kiém tra an toan btic xa gitp cic doanh
nghiép tuin thid cic quy dinh phap luat va tiéu chuin an toan quoc
té, tranh cac hau qua phap 1y va tai chinh.

3. DJi Séng Hang Ngay
Blc xa ciing hién dién trong ddi song hang ngay qua cac ngudn nhu tia vii
tru, radon trong khong khi va cac thiét bi dién t{ gia dinh. Viéc kiém tra an toan
btic xa trong doi séng hang ngay 1a can thiét dé:

- Bao vé stic khde cong ddng: Giam sat muic d6 biic xa mdi trudng gitp
phéat hién va gidm thiéu cic ngudn biic xa nguy hiém, bao vé stic khde
cong dong khai cac tac ddng tidu cuc clia biic xa.

- Ting cudng nhin thiic cong ddng: Kiém tra an toan bitc xa gitip ning

cao nhin thiic clia cdng ddng vé biic xa va cich phong ngita phai
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nhiém, tit d6 gitip ho cé nhitng bién phap bio vé ban thin hiéu qua

hon.
- Phong ngita su ¢d: Giam sat biic xa gitp phat hién kip thoi cac su cd
btic xa tiém 4n, chiang han nhu ro ri tit cic nha may dién hat nhan
hoic cac su ¢d lién quan dén vin chuyén chat phéng xa, tit dé dua ra
bién phap tng pho kip thdoi.
Thiét bi dung dé kiém tra an toan biic xa, ro
ri phong xa

Thiét bi Raysafe 452 12 mot thiét bi do buc xa

tién tién, dudc thiét ké dé cung cap cac phép do chinh

x4ac va dang tin ciy trong nhiéu tng dung khac nhau,
tlt y t& dén cong nghiép va nghién cttu. Pic Piém K§
Thuat
Raysafe 452 dugc thiét ké dé do ludng nhiéu
loai buic xa khac nhau véi d6 chinh xac cao.
1. Tiéu Chuin An Toan Qudc Té
Raysafe 452 tuin thli cic tiéu chudn an toan qudc té, ddm bao an toan cho
ngudi st dung va moi trudng:
- Chting nhan an toan: Thiét bi dugc chiing nhan bdi cac t6 chitc uy tin,
dam bio tuin thl cic quy dinh vé an toan biic xa, phi hop vdi tiéu

chuin IEC 60846-1.
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2. Cong Nghé Cam Bién Hién Pai
Raysafe 452 dudc trang bi cdng nghé cam bién tién tién, mang lai d6 chinh

xac cao trong cac phép do.

- Budngion héa (ion chambers) do kha ning biic xaion héa khi. Trong
budng ion, dau do nim trong mdt budng chita khi (thudng 1a khéng
khi) véi hai dién cuc duge ap dung dién ap dé tao ra dién trudng. Biic
xaionhdakhi, taoracaccapion (electron vaion duong). Cacelectron
di chuyén vé ban dudng, con ion duong di chuyén vé ban Am. Dong
dién tao ra ty 1é véi lugng biic xa ion hda, do @6 ty 1é véi liéu trong
khéng khi.

- Budng ion cé thé théng hoi hoic kin. Buéng thong hdi cé phan tng
ning luong phang nhung can hiéu chinh nhiét d6 va ap suat mai
trudng. Budng kin cé d6 nhay gidm dudi 50-100 keV do sy suy giam
btic xa trong tudng budng.

- DPdnhay clia budng ion ting véi kich thudc budng hoic 4p suit trong
budng. Tuy nhién, ting 4p suit yéu cau tudng budng day hon, cé thé
1am suy giam photon ning lugng thap va cé thé phan loai thiét bila

vit liéu nguy hiém.

- Ong GM c6 budng chita ddy khi véi dién ap cao hon va khi khac so véi
budng ion hoéa. Khi btic xa ion héa xdm nhép, né tao ra cc electron

tht cap. Do dién ap cao, cac electron nay ion héa khi trong budng, tao
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ra cac sy kién ion héa diy chuyén va hoan toan ion héa khi quanh

anode trong microgidy. Méi su kién phéng dién tuong ting véi mot
14n d€m. Ong GM thudng dugc thiét ké dang hinh tru hodc dang banh
pancake dé& do nhiém ban va cé thé phat hién bic xa a, B, vay. Ching
nhay va ré, nhung khéng cung cap théng tin phé va cé thdi gian chét
khi bdo hoa.
- Pidt ban din 1am ti vat liéu ran nhu silicon, pha tap dé ting thém
electron, gitp hoat ddng nhu chat dan dién khi bi btic xa ion héa.
Chung nhé hon va chic chan hon budng ion héa va dng GM, vdi do
nhay cao hon, nhung phu thudc vio nhiét d6 va can loc ning lugng.
- Scintillator phat ra 4nh sang khi bi btic xa kich thich. Anh sing nay
dugc chuyén d6i thanh tin hiéu dién béi cAm bién 4nh sang nhu PMT
hoic diot quang. Scintillator cé thé 14 hitu co hoic vd co, va cé dang
tinh thé, 16ng hoic nhya. Chting nhay cadm vdéi nhiét @9, 6 4m va cé
thdi gian phan ra Anh hudng dén toc d6 doc.
3. Cac ché @6 do ctia Raysafe 452
Phién ban day da ctia RaySafe 452 do Air kerma, liéu lugng tuong duong
v8i mbi trudng xung quanh va hoat ddng nhu mdt may theo déi 6 nhiém cé kha

ning do khéng chi tia X ma con ca biic xa alpha, beta va gamma.
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RaySafe 452 RaySafe 452 Air Kerma RaySafe 452 Ambient

Thiét bi c6 hai nip cé thé hoan d6i cho nhau (tity thudc vao kiéu may) dé
chuyén d6i gitta Air kerma, liéu Iugng méi trudng xung quanh va so lugng. Véi

mdi loai nap khic nhau thilai cé don vi do khac nhau.

Air kerma Ambient Counter
(Gy, rad, R) (Sv, rem) (cps, cpm)
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Hudng dan st dung Raysafe 452 dé kiém tra an toan biic xa

FLUKE » LANDAUER RaySafe

1. Khdi ddng thiét bi va cach do

CD 3 s Power on/off
Store measurement

/
1- Nhan gilt phim nguén dé bit thiét bi

2- Hudng phan cam bién cfia Raysafe vao nguoén biic xa
3- Nhan phim nguén 1 1an dé luu lai két qua
RaySafe 452 khéng yéu cdu bat ky chinh sua hodc cai ddt thu cong nao, cho

phép ban tdp trung vao viéc bdo vé biic xa hon la thiét lap.
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2. Ung dung clla Raysafe 452 trong thuc té

Mat ngudi khong thé nhin thay biic xa ion héa. N6 khong c¢é mui hoic gy
ra tiéng déng va ban khéng thé cAm nhin dudc né. Trong mdi trudng phiic tap
va d6ng duc cia bénh vién, 1am thé nao ban c6 thé ddm bao rang bénh nhan va
nhan vién khong tiép xtic véi nhiéu biic xa ion héa hon mtc can thiét?

Blc xa ion hdéa dudc st dung trong y té cho chan doan hinh anh, y hoc hat
nhan va xa tri. Mic di1 né ctiu séng nhiéu ngudi, phoi nhiém bic xa cé thé gay
hai. Do d6, nha vatly y t& vanhin vién an toan biic xa phai gidm sat va giam thiéu
bttc xa khéng can thiét trong bénh vién. Pé giam thiéu rdi ro, can hiéu rd cac dic
tinh ctia btic xa nhu pham vi niang luong, ty 1é liéu va loai biic xa. May do btic xa

12 c6ng cu can thiét dé thuc hién diéu nay.

a- Porori
b- Do buic xa tan xa

c- Dororiquatuong
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d- Do 6 nhiem sy cé tran phong xa

e- Kiém sodt bitc xa doi vdi ngudi bénh da ubng chit dong vi phong xa.

Example of Radiation | Measurement quantity (units) Approximate energy

applications type range (min-max)
Diagnostic Tube leakage and X-rays * Air kerma, K,;; [Gy] 10 — 150 keV
imaging scatter from X-ray * Exposure, X [R]

machines ’

* Absorbed dose to air, D, [rad, Gy]
* Ambient dose equivalent, H*(d) [Sv, rem]

* Directional dose equivalent, H'(d) [Sv, rem]

Nuclear Contamination from | a, 3,y * Counts [cps, cpm] a:5-8 MeV
medicine radioactive isotopes * Activity [Bg/cm?] B: 30 keV — 3 MeV
Control of patients * Directional dose equivalent (B), H'(d) [Sv, rem] ' y: 30 keV — 1.25 MeV

with an intake of
radioactive isotopes

Radiotherapy | Leakage and scatter | X-rays * Air kerma, K. [Gy] 100 keV — 24 MeV
from medical linear (Neutrons) |
accelerators

Exposure, X [R]
* Absorbed dose to air, D, [rad, Gy]

* Ambient dose equivalent, H*(d) [Sv, rem]

* Directional dose equivalent, H'(d) [Sv, rem]

Vi du dua ra cdi nhin tong quan vé cdc linh vuc ng dung chinh cua thiét bi
Raysafe 452 trong bénh vién, vdi sé lugng, don viva ddi ndng lugng dién hinh cua bic

xa.
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b) Trong cong nghiép
Raysafe 452 cé ting dung kiém soat va kiém tra néng d6 phdéng xa trong cac
nganh cong nghiép:
- Congnghiép hat nhan:

e Cdc phép do buc xa méi truong
duoc thuc hién chang han nhu
bén trong va cac nha may dién
hat nhan gan dé, dé ddm bdo
khéng phdt hién thdy miic dé

tdng cao nao cho thay 6 nhiem

hodc ro 1.
- Nganh Thuc pham & Dudc pham:
e Tia X dudc sit dung dé quét

trong qud trinh san xudt hodc

thanh phdm dé phdt hién tap
f chat va kiém sodt chdt lugng
14 cudi cung, bao gbm phan tich

Image source: Eagle. ham lugng chét béo.

Eagle’s X-ray and fat analysis systems inspect meat products.

- Kiém tratia X, Gamma trong phuong phap kiém tra khéng pha huy
(Non-Destructive Testing - NDT)
- Cong nghiép dau khi

- Kimloai & khai thac mé
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Ngoai ra Raysafe 452 ciing dudc st dung dé khao sat tia X trong cac linh

vuc khac: an ninh, méi truong,...
. Nudc & nudc thai: PAm bio an toan cho viéc luu trit va x 1y chat

thai phéng xa.

. Cdngtia X (quét xe tai, kiém soat bién gidi, an ninh san bay): Tia

X dugc stt dung dé xac dinh cdc mit hang bi cdm mang theo, vi du:

chat 1dng, sting, cac vit sic nhon,...
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