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Tom tat: Cong nghé bic xa chum dién tir (EB) 12 mot cdng nghé hién dai, st dung cac cham

dién tir mang ning luong cao duoc gia toc dé tac dung vao vat chat theo nhiéu muc dich khac

nhau. Trong viéc xu ly 6 nhiém méi truong, cdng nghé nay c6 nhitng wu diém noi troi nho

kha} ning 6xy hoa cao, xtr Iy dwoc mot cach hiéu qua, triét dé. Bac biét ddi véi cac loai hop

chat htu co kho phan hiy (PoPs), doc hai co trong nudc thai, khi thai va bun thai dugc phéat

sinh tir cac qua trinh san xuat cdng nghiép (cac nha may nhiét dién, khu céng nghiép, lang

nghé truyén théng), ndng nghiép (hda chat bao vé thuc vat, phan bon) va sinh hoat (rac thai y

té, sinh hoat), cong nghé nay da duoc tng dung nhiéu nudc trén thé gisi. V6i hién trang moi

truong Viét Nam hién nay, viéc tim hiéu va nghién ctu cdng nghé nay dé tir d6 dé xuat duoc

giai phap xu Iy hiru hiéu cac nguon gay 6 nhiém la can thiét.

Tir khoa: Cong nghé birc xa chum dién tir, 6 nhiém moéi truong, PoPs. ..
l. MO PAU

Trong nhitng thap ky gan day, tir viéc phat trién cac nganh cong nghiép manh mé va su gia ting

dan s cing voi luong chét thai khong 16 duoc sinh ra da dan dén nhiéu anh huong téi moi
truong. Sy & nhiém khdng khi va nguon nude ngay cang nghiém trong, doi hoi can co cac ky
thuat xu ly hiéu qua cac nguén 6 nhidm nay. Céng nghé bic xa chum dién tir (EB) 1a mot cong
nghé hién dai, sir dung cac chum dién tir mang ning lugng cao duoc gia toc dé tac dung vao vat
chat theo nhiéu muc dich khac nhau. Trong viéc xir Iy 6 nhiém méi trudng, cdng nghé nay co
nhitng uu diém noi troi nho kha ning 6xy hoa cao, xir Iy duoc mot cach hiéu qua, triét dé. Pac
biét ddi véi cac loai hop chit hitu co khé phan huy (PoPs), doc hai ¢ trong nudéc thai, khi thai va
bun thai dugc phat sinh tir cac qua trinh san xuat cong nghiép (cac nha may nhiét dién, khu cong
nghiép, lang nghé truyén thdng), ndng nghiép (hoda chat bao vé thuc vat, phan bdn) va sinh hoat
(réc thai y té, sinh hoat), cong nghé nay d cho thay nhimng wu diém ndi troi khi dwoc tng dung
xt ly tai nhiéu nudc trén thé gigi. Véi hién trang moi truong Viét Nam hién nay, viéc tim hiéu va
nghién ctu cong nghé nay dé tir d6 dé xuat duoc giai phap xtr ly hitu hiéu cac nguon gay 6
nhiém la can thiét.

1. NOI DUNG
I1.1. Cong nghé chum dién tir (EB):

Cong nghé chum dién tur xwr 1y vat liéu (E-Beam) (btrc xa ion hoda B) 1a mdt qua trinh xur ly vat
liéu bang cac electron mang ning luong cao duogc tao ra bai mot may gia toc dé gay ra cac hiéu
tg cu thé. Cac dién tir mang nang lugng thay ddi tir keV dén MeV, phu thudc vao muc dich su
dung. Trén toan thé gi6i, hién nay c6 hon 1700 co sé sir dung cong nghé chum dién tr (EB) tao
ra gia tri san pham thuong mai 1én dén hon 100 ty dola; Ung dung trén 25 qudc gia: Canada, Han
Quéc, An Do, Trung Qubc, My...(Theo tap chi: Topics in Current Chemistry, thang 10/2016)


mailto:doanthuhien82@gmail.com

May gia toc dién tir cdng nghiép c6 thé duoc phan loai gdm: cac may c6 cdng suat ning luong
thip, ning luong trung binh va ning lugng cao, phu thudc vao ning luong cua cac electron duoc
tao ra. Cac may gia toc tao ra dién tir c6 ning lwong it hon 1 MeV duoc phan loai 14 ning luong
thip. Cac may nang luong trung binh tao ra cc dién tir co nang lwong trong ving giéi han ning
lwong tir 1 dén 5 MeV. Céc may gia téc nang lwong cao tao ra dién tir voi nang luong 16n hon 5
MeV.

1. Céu tao mjt h¢ théng EB:

Mbt hé théng e-beam cé ciu tao co ban gom nhitng
bo phan chinh nhu sau: Mot bo phan cung cép dién
dé tao ra mot dién &p cao, dong dién mot chiéu. Mot
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bo phan gia toc dé tao ra dién tir va tang tdc cho
ching. Mot budng quét c6 khe cira s6 bic xa, tai d6
cac electron da duoc gia téc dugc quét dén diém
chiéu xa can thiét. Hé thong chan khong dé duy tri
phan ting toc va budng quét trong trang thai chan
khdng cao. Mot bo diéu khién dé quan séat va kiém 00

Soat tat ca cac thiét bi. Mot thiét bi van chuyén dé '

dua céc vat ligu dén diém chiéu buc xa. Mot hé m——

théng an toan dé che chin tia X va loai bo céc buc :

Xa tao ra boi su twong tac gitta vat liéu va chum dién

tr. Hinh 1: C4u tao h¢ thong EB

2. Nguyén ly hoat dong caa hé théng EB:

Khi hé théng hoat dong, day dién tro tai cathode bi d6t nong, thuong do cam tmg dién tir, toi
nhiét d6 2500 d6 C. Cac dién tir nay duoc gia toc va dinh hinh thanh 1 dong chuan truc boi mot
truong tinh dién do cu hinh dién cuc duoc sir dung. Sau d6, chum dién tir duoc dan thong qua
khe cua dién cuc anode. Dién cuc anode duoc dit vao mot dién ap cao thé s& thu hit cac electron
va lam cho ching ngay mét tang téc. Khi ching truyén di qua ving anh huong cua anode, cac
electron cd thé dat duoc téc 6 bang mot nira tbe do anh sang.

Sau khi di qua bd dinh dong anode, chim dién tr s& truyén qua maot loat cac ling kinh hoi tu va
ctra $6 tir. Cac lang kinh sé& tao hinh cho tia electron va lam giam su tan xa. Con cac ctra s6 chi
cho phép nhiing dién tir di duoc ting toc dat chuan di qua va bit lai nhitng electron c6 mic nang
lwong thap. Sau dé, chum dién tir di qua mot thau kinh dién tir va hé théng cuon day léch. Thau
kinh duoc st dung dé tao ra mot diém dé chum dién tir tap trung, con cuon day léch duoc sir
dung dé dinh vi diém ma chum dién tir di ra toi bo chia. Cac qué trinh trén duoc thyc hién trong
budng chan khéng. Tir bd chia, chum dién tir duoc chiéu vao cac vat liéu can xu ly

3. Co ché twong tac véi vat chit cia EB:

EB tuong tac vai vat chit theo 03 co ché: pha v céc té bao va gen (DNA), tac dung véi nude
tao thanh cac gdc tu do va cit mach céc lién két trong hop chat hitu co. EB tac dong véi DNA
theo 3 céch: cach thir nhat 1a tac dong gian tiép do su chiéu xa nudc 1am sinh ra céc goc tu do va




cac gbc nay tac dong dén DNA. Cach tht hai 1a tac dong truc tiép, gay ion hoa cac cau tric cua
DNA do nang lugng cao cua chum dién ti. Cach th ba la tac dong theo nhém.
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Hinh 2: Tac dong ciaa EB d6i voi DNA
Khi chum dién tir tiép x(c véi nude tao ra cac goc tu do: - OH, ‘H, Ha, H,0, H3O™ ...
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Hinh 3: EB tic ddng véi nwéc tao ra cac goc tw do
EB dugc sir dung pho bién trong nganh céng nghiép Polymer nho kha nang cat mach céac
lién két. Cac qué trinh EB thuong duoc str dung nhu: Xuc tac trung hop, Khau mach va ghép
mach.



A. Xuc tac trang hop bdng EB
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B. Khau mach béng EB
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C. Néi mach béng EB
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D.Ghép mach bang EB
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Hinh 4: Céc qua trinh sir dung EB trong cong nghiép Polymer
11.2. NHUNG UNG DUNG CUA CONG NGHE CHUM PIEN TU (EB) TRONG XU LY O
NHIEM MOI TRUONG

Dva vao kha nang ion hoa cao ctia chum di¢n tir mang nang luong cao, EB dugc ung dung
trong rat nhiéu linh vyuc cua doi song x& hoi. Trong y té va cac van dé lién quan dén chim soc
stc khoe, EB duoc tng dung noi bat dé khtr tring cac thiét bi y té dat hiéu qua va d6 an toan cao.
Trong cac nganh ndng nghiép va ché bién luong thuc, thyc pham, EB gidp diét khuan, kéo dai
duogc thoi gian bao quan céc loai thyc pham, dong vai trd quan trong trong thwong mai va an
ninh luong thuc toan cau. Trong céc nganh cong nghiép, EB ngay cang dwoc tng dung nhiéu
nhu cong nghiép dién (CaC loai day cap dién), cong nghiép son (cac loai son ngoai troi), cong
nghiép Polymer (nang cap va tao ra cac loai vat liéu m(n) .Trong cac linh vyc lién quan dén moi
truong, EB ciing di dugc ung dung dé xur ly cac loai chat thai gay & nhiém méi truong tai nhiéu
qudc gia. Cac loai chat thai gay 6 nhiém mai truong dugc quan tm nhét Ia céc loai duoc sinh ra
tir hoat dong cua cac nganh cong nghiép. Ba dang chat thai chu yéu la: chat thai dang khi nhu 13
khi thai tir cAc nha may nhiét dién, cac nha may luyén kim va xi mang. Dang long nhu la nudc
thai tir cAc nha may hoa chat, nha may san xuét thirc dn gia sic va cac nha may dét vai thuoc da.
Céc loai chat thai dang ban chii yéu 1a chét thai thir cap tir qua trinh xir ly chat thai dang long.



1. Ung dung caa cdng nghé EB trong xir Iy khi thai

Céc ddi tugng khi thai 4p dung cong nghé EB la
cac loai khi thai phat sinh tr cac nha may cong
nghiép nhu: nha may nhiét dién, nha may loc dau,
nha may xi mang...Thanh phan cha yéu cua céc loai
khi thai nay 1a CO, CO,, SOx, NOX, Ny, H,0 (hoi)
v6i ham lugng khac nhau. Céng nghé hoa hoc dé xir
ly khi thai nay dic biét dbi véi cac nha may nhiét
dién thuong duoc st dung két hop 2 qué trinh: khir
lwu huynh va chon chat xuc tac. Bé khir luu huynh,
ngudi ta sir dung voi va da voi két hop voi SOX tao
thanh thach cao. Khi amoniac duoc chon lam chét
xuc tac. Khi d6 NOx tac dung vaéi khi nay tao thanh
khi N, va lam giam luwong khi NOx. Uu diém cua
phuong phap nay 12 hiéu qua xu 1y duoc dén 99% véi
SOx va 95% véi NOx. Nhuoce diém cua phuong phap
nay la hé thong xir Iy phuc tap do phai két hop 2 hé
thdng xu ly SOx va NOX riéng biét. Va cac san pham
phu tir qua trinh xr 1y can dugc xa Iy méi c6 thé tai

Khi str dung hé théng EB voi nang lugng tir 0,7 dén
1,0 MeV, ca 2 loai khi trén dugc xur Iy dong thoi trong
cung moét hé théng, hiéu qua thu hoi dén 98% véi
SOx va 82% véi NOx. Va san pham phu duoc tao ra
c6 thé st dung truc tiép 1am phan bon. Trén thé gisi, cong nghé nay da dwoc st dung tir nhitng nam
80-90 tai My, Burc, Nhat Ban, Trung Quéc va Ba Lan...[7]

cdbng nghé EB

2. Ung dung cong nghé EB trong xir Iy nwéc thai

Céc d6i tuong nudéc thai duoc 4p dung cdng nghé EB dé xir Iy duoc phan loai theo murc d6 6 nhidm: 6
nhiém ning va 6 nhidm nhe. C4c loai nuéc thai bi 6 nhidm niang gom: nudc thai tir cac nha may cong
nghiép nhu thudc da, nhuém vai, gidy, loc dau va tir cac bai chon lap réac thai...Dic trung cua loai nudc
thai nay la thanh phan chira nhiéu chat hiru co khé phéan hity, COD va BOD rét cao, gy mui khé chiu.
Céc loai nudc thai bi 6 nhidm nhe gom: cac loai nuéc ngam, nudc tir ao hd, séng va nudce thai sinh hoat.
Pic trung cua cac loai nudce thai nay 1a ham luong chat thai it hon va cé thé tai sir dung trong céc nganh
cdng nghiép. Muc tiéu chinh khi &p dung cong nghé EB dé xur 1y nudc thai 1a dé loai bo cac chat 6 nhiém
hu’u co, loai bo mau, mui va khir tring, diét khuan. Céc chat hitu co kho phan hiy la phan quan trong nhat
can xtr Iy trong nudc thai do tinh doc té va nguy hai 16n dén méi truong. Tir trude dén nay, qua trinh héa
hoc van thuong duoc sir dung dé xir Iy cac hop chét hiru co kho phan hity 1a Fenton. Pay 1a phuwong phép
str dung céc loai mudi sét 11, va 111 ¢ kha ning ion hoa cao dé phé v cac chét hitu co khé phan hily. Uu
diém cua phuong phéap nay la xir Iy dugc nhiéu loai nuéc thai chira nhiéu chat doc hai, chat hitu co kho
phan hay. Nhugc diém cta phuong phap nay 14 sir dung nhiéu loai hda chat. Mdi loai chét thai khac nhau
can diéu chinh ché do xir ly khéc nhau. Do viéc str dung nhiéu loai hoa chat nén phuong phap nay tao ra
nhiéu chat thai thir cip. Mdi budc cta qua trinh xir 1y ciing can thoi gian dé hoan thanh nén thoi gian xur
Iy kéo dai.

Hinh 5: Co ché xir Iy khi thai bang



Dung cong nghé EB dé xir 1y nudc thai la dua vao kha ning ion héa manh cua chum dién tir duoc
sinh ra véi nudc tao ra cac goc tu do, pha v cau tric cua cac hop chét hitu co khé phan hiy vé cac dang
d& xur 1y hon. Ngudn ning luong EB dugc sir dung 12 tir IMeV dén 2MeV. Uu diém cua qué trinh
xtr Iy bang EB 1a: viéc kiém soat va diéu chinh liéu chiéu cho ting loai nudc thai rat d& dang,
khdng chiu anh huéng caa nhiét d6. Dong thoi véi viéc xu Iy nhiéu hop chat hitu co kho phan
hay thi con khir duwoc ca mau, mui va cac vi khuan cé trong nuée thai. Dic biét 1a thoi gian xi ly

nhanh. Co ché xir 1y nhu hinh v& sau:
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Hinh 6: Co ché xir Iy nwéc thai bing cong nghé EB

Chinh boi vay ma budc xir ly bang EB duoc dit vi tri dau tién trong ca qua trinh, 1am giam
thoi gian va chi phi cac budc xu ly tiép theo. Do d6, phai khang dinh rang xir Iy bang EB khong
thay thé hoan toan dugc ca qua trinh xir 1y nudce thai. Trén thé gisi, cong nghé xir 1y nay da duoc
&p dung tir rat sém, nhimg nam 80 tai My, Canada, Nga va Han Qudc...

3. Ung dung cong ngh¢ EB trong xir Iy bun thai
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Hinh 8: Cic phwong phap xir ly sinh hoc bun thai



Bun thai duoc hinh thanh cha yéu tir qué trinh xu 1y cac loai nudc thai véi céc loai tap chat
con s6t lai tir cac qua trinh xir 1y trude va dic biét 1a nguy co sinh hoc do céc loai vi khuan, vi rit
va cac ky sinh trung. Chinh baoi vay, cac phuong phap xir ly bun thai thong thudng la cac phuong
phap sinh hoc. Cac phuong phap nay doi hoi thai gian xir 1y rat nhiéu.
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Hinh 9: Co ché xir ly bun thai bang cong nghé EB
Khi dua cong nghé EB vao xir ly bun thai, thoi gian xtr 1y duoc rdt ngan dang ké va dam
bao van dé diét khuan duoc triét dé. Pac biét phuong phap nay c6 thé xir Iy duoc khéi lugng rat
I6n ban thai mat cach nhanh chéng. Tuy nhién, do c¢6 nhitng han ché khi xu ly chat thai dang ran,
nén céng nghé EB khong dugc st dung nhiéu. Trén thé gi¢i, My, Nhat Ban, Ba Lan |a nhitng
qudc gia c6 cac nha may &p dung cong nghé EB xir Iy bun thai rat 16n, tir nhitng ndm 80-90. Gan
day, Isarel cling da xay dung mot co so nhu vay. [6]

Nhu vay, vu diém Ién nhat caa cong nghé EB trong xir ly chét thai gay 6 nhiém méi trudng
la than thién v&i moi truong. Piéu nay l1a do trong qua trinh xir Iy khéng sir dung hoa chat nén
khong tao ra du lugng hda chit, dong thoi s& it sinh ra chat thai thir cip. Uu diém thi 2 13 thoi
gian xtr ly nhanh, 1am giam chi phi van hanh, san xuit, giam thoi gian phoi nhidm phéng xa
khong can thiét. Uu diém thir 3 rat dang luu ¥ ciia cdng nghé nay chinh 14 tinh linh hoat cao véi
hé thong EB di dong. Hon nita, chi phi dau tu cho cong nghé nay thip hon ma dé an toan lai cao
hon so v&i cac ki thuat birc xa khac. Nhuoc diém 16n nhat caa cong nghé nay chinh Ia chi phi
dau tu ban dau thuoc nhom cao do ddy 1a mot loai cong nghé tién tién, doi hoi cac hé thong thiét
bi di kém c6 do chuin xac va ki thuat cao. Pdi véi cac loai chat thai dang rin, cong nghé ngay
gap nhiéu han ché khi xir ly.



I1l.  KET LUAN

Cong nghé chum dién tar (EB) 12 mot ki thuat birc xa tién tién véi nhiéu tng dung hiru ich
cho nhiéu linh vuc trong doi séng. O Viét Nam, nhitng wng dung céc ki thuat bac xa hat nhan
ngay cang phd bién va cho thiy hiéu qua dang ké. Tuy nhién céng nghé chum dién tir con rat it
duoc sir dung, méi chi ding & viéc chiéu xa khtr tring céc thiét bi y té va diét khuan thuc pham.
Trong linh vuc Xt ly chét thai gay 6 nhiém méi trudong, céng nghé EB tuy di dugc (ng dung
nhiéu trén thé giéi nhung & Viét Nam 1a hoan toan chwa c6. Hién nay, do ddy manh phat trién
céc nganh cdng nghiép phuc vu cho nén kinh té dat nuéc, ciing véi sy gia ting nhanh caa dan sd,
mét luong I6n chat thai cac loai dugc sinh ra. Nang luc xt 1y cac loai chét thai gy & nhiém moi
trudng nay con nhidu han ché, khdng thé dap tmg dwoc mot cach triét dé. Nhiing phuong phap
thong thuong tuy ¢ thé xir Iy dwoc tam thoi nhung lai sinh ra mot lwong chét thai thir cap khong
nho. Cong nghé chum dién tir (EB) cd thé 1a mot giai phap hiru ich dé giai quyét van dé chat thai
gay 6 nhiém méi truong caa Viét Nam.
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ELECTRON BEAM TECNOLOGY (EB) AND APPLICATIONS
FOR ENVIRONMENTAL POLLUTION TREATMENT
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Abstract: Electron Beam technology (EB) is a modern technology that uses accelerated
high-energy electron beams to manipulate matter for a variety of purposes. In the treatment
of environmental pollution, this technology has outstanding advantages due to its high
oxidation capacity, effectively and completely. Especially for persistent organic pollutants
(PoPs), toxic in water waste, exhaust gases and sludge are generated from industrial
processes (thermal power plants, industrial parks, traditional craft villages), agriculture
(chemical protection of plants, fertilizers) and daily life (medical waste, living waste), this
technology has been applied in many countries around the world. Given the current state of
the Vietnamese environment, it is necessary to explore and research this technology so as to
propose solutions for the effective treatment of pollutants.

Key words: Electron beam technology, environmental pollution, PoPs (Presistent Organic
Pollutants)...


mailto:doanthuhien82@gmail.com

