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Tom tit: Trong bao céo niy, ching toi di tdng quan cac ung dung caa cdng nghé chim
dién tir (electron beam technology - EBT) xur ly SO, va NOy trong khi thai nha may nhiét
dién d6t than. Két qua cho thy ¢ liéu hap thu 8-12 kGy: 90% SO, va 70% NOy di duoc
xtr ly. Ngoai ra, nhém nghién ctru ciing da téng quan cac ung dung khac cua EBT trong xir
ly cac hop chit hitu co d& bay hoi (volatile organic compounds — VOCS) va bién tinh vat
liéu polyme. Déi véi VOCs, EBT cho thay kha nang xir ly etylen trong bao quan hoa qua,
dioxin trong khi thai ddt rac y té. Voi dbi tuong vat lieu polyme, EBT bién tinh soi
polypropylen (PP) lam téng khd ning bt mau véi cac chat nhuom cation théng dung va
bién tinh mang polyetylen (PE) cling véi phtc chat dat hiém europi lam tang kha nang
chuyén hod tia cuc tim c6 hai sang anh sang d6 hd trg cly phat trién tét. Cac huéng tng
dung nay déu da dugc vién Cong nghé xa hiém (ITRRE) xay dung dé tai cap bo va dé xuat
Ién vién Nang lugng nguyén tir Viét Nam (VINATOM) giai doan 2019-2020.

T khéa: Cong nghé chum dién i (EBT), khi thai nhiér dién dot than, SO,, NOX, hop chat
hitu co de bay hoi (VOCs), polypropylen (PP), polyetylen (PE), phuc chat dat hiem europi.

1. MO DAU
1.1. Luén giai vé lwa chon cdng nghé chum dién tie EBT lam hwéng nghién ciu dai
han

Ngay 22/11/2016, quéc hoi da thong qua chi truong ding thuc hién Dy 4n dién hat nhan
Ninh Thuan. Céc ly do da dugc cong bd, trong d6 quan trong nhat Ia nuéc ta dang can nguon
von l6n dé dau tu phat trién cac dy an co so ha tang dong bo, hién dai dé tao dong luc cho phat
trién kinh té-xa hoi cua dit nudc, ciing nhu ngudn von dé giai quyét cac van dé do bién doi khi
hau gay ra.[1]

Trude tinh hinh d6, vién Nang luwong nguyén tir Viét Nam (Vietnam Atomic Energy
Institute — VINATOM) di khuyén khich cac don vi truc thudc chuyén huéng nghién ciru tap
trung sang linh vyc tng dung cong nghé hat nhan trong xu 1y méi trueong, cong nghi¢p va cac
linh vyc khac phuc vu doi song, kinh té, X& hoi. Dac biét la ung dung khoa hoc va cong nghé
hat nhan trong néng nghiép dé dbi pho véi van dé bién doi khi hau Ion dang dién ra ma ndng
nghiép phai chiu anh huéng thiét hai nhiéu nhat. Nam bét tinh hinh méi cing véi goi v tir
VINATOM, vién Cong nghé xa hiém (Institute of Technology for Radioactive and rare
elements — ITRRE) di tong quan so lugc ban dau dé lya chon EBT cho muc dich nghién ciru
lau dai do EBT la cong ngh¢ buc xa ddc trung cua nganh, c6 nhitng wu diém vuot troi so voi
céng nghé Chleu Xa gamma cting nhu cac ngudn phong xa truyén théng khac nhu: 1) An toan,
khong yéu cau cao vé an ninh, van chuyén hoic xu ly; 2) Khong phat thai san pham phong xa
thir cap; va 3) Tinh linh hoat trong viéc thay dbi liéu chiéu bang viéc thay d6i muc ning luong
va cudong d6 dong EB dé dang...[2] So sénh véi cac cong nghé truyén thong trong cac linh vuc
khac nhu co hoc, vat 1y va hoa hoc, EBT déu c6 nhimng wu diém nhét dinh va da duoc thé gidi
g dung sau rong trong nhiéu linh vuc. Tiém ning cua EBT Ia rat 16n, tai thoi diém hién tai
van dang duoc thé gigi tap trung nghién cau va phat trién.
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1.2.Téng quan thiét bi EB trén thé giéi va tng dung EBT trong cdng nghiép

Trén thé gi6i c6 khoang 70 nha cung cip may gia toc EB, vai khoang hon 27000 thiét bi
gia tbc da duoc ban ra, trong d6 c6 hon 20000 thiét bj van con dang hoat dong (2010). Trong
do6 phan Ién 1 gia toc EB vai 7500 thiét bi EB danh cho xu ly vat liéu (EB material processing
— EBMP) va 3000 cho cé4c ng dung vé chiéu xa (EB irradiation - EBI)[3]. Theo thong ke tai
Chau A 2019, s6 lwong méy gia tc tai Nhat Ban va Trung Quéc Ia nhiéu nhat véi hon 400 thiét
bi, xép sau 1a Han Qudc 42 thiét b, An do 20 thiét bi. Tai Viét Nam c6 khoang 9 thiét bj may
gia toc[4].

Radioisotope  lon Beam Synchrotron

Bang 1: Thong ké cac may gia toc va Neutron "’°f;';‘;°" Analysis, 300__Radiation, 70
Generators, __ S

nguon gamma tgi 1 sé mwéc Chau A 2000

(2019)[4].
Quéc gia Accelerator i
Trung Quoc 400+
Han Qudc 42
Thai Lan 10
Malaysia 5
Viét Nam 9 Hinh 1: Téng s6 may gia tac trén thé gici (2010)[3]

Céc thiét bi EB chiéu xa (3000 may — nam 2010) dugc tng dung trong 3 nhém nganh
chinh: 1) Khau mach cho cac chat polyme (tng dung I6n nhat); 2) Khir tring thuc pham, thiét
bi y té; va 3) Chiéu xa thuc pham va chat thai (&ng dung tiém ning nhat). Vi tng dung khau
mach cho vat liéu polyme, sb thiét bi EB sir dung chiém hon 1 nta[4]. Tuy tng dung cu thé,
can may gia tbc EB c6 muc ning luong cling nhu muc liéu chiéu khac nhau.

Murc néng luong cua may gia tbc EB chia 1am 3 nhém thap, trung va cao[5]. Mdi ng
dung khac nhau can mirc nang lugng khac nhau. Vian @& licu chiéu ciing rat quan trong, mdi
g dung can khoang liéu chiéu khac nhau[6] nhu xir ly khi thai khoang 10-75 kGy, phan huy
VOCs khoang 5-12 kGy, bién tinh vat liéu polyme khoang 25-75 kGy.

1.3.Tinh hinh &ng dung EBT tai Viét Nam

O Viét Nam, EBT chi méi dugc ung dung trong 1 s it linh vuc, chu yéu trong: 1) Y té
dé xa tri, tiét trung (01 may gia tbc Primus—Siemens tai bénh vién K Ha Nai); 2) Cong nghiép
thuc pham (01 may chiéu xa UERL-10-15S2 thuoc trung tam Nghién ctiu va Trién khai Cong
nghé Birc xa - VINAGAMA, 01 may chiéu tai cong ty Son Son...); va 3) Phuc vu trong nghién
ctru, phan tich (01 may gia téc Microtron MT-17 do Lién X6 ché tao tai Vién Han 1am Khoa
hoc va Cong ngh¢ Viét Nam). Cac tng dung khac cta EBT tai Viét Nam nhu xt ly khi thai
nhiét dién than, VOCs va bién tinh vat liéu 1a vin dé hoan toan mai, cac nghién ctru trong nudc
con dang rat han ché.

2. POI TUQNG VA PHUONG PHAP

Phuong phép nghién ctru nay trong bao cao nay la phuong phap tong quan tai li¢u. Trén
co s¢ tng dung céng nghé bac xa trong cac linh vie doi sdng, kinh té, x& hoi Viét Nam sau
giai doan dung dién hat nhadn Ninh Thuan. ITRRE da dung trudc viéc chon lua rat nhiéu cac
huéng nghién cau khac nhau. Tuy nhién dya trén chuyén mon Hoa hoc, tinh hinh thuc tién co
s& vat chit tai IRRE, tinh hinh thuc tién trong nudc, cac di tuong di duoc lya chon dé nghién
ctru lau dai 1a: 1) SO2, NOx trong khi thai nhiét dién than; 2) Hop chét hitu co d& bay hoi VOCs
nhu etylen trong bao quan hoa qua, dioxin trong khi thai dbt rac sinh hoat...; va 3) Vat liéu
polyme nhu sgi polypropylen (PP) trong cong nghiép nhuom, mang polyetylen (PE) (ing dung
lam nha kinh trong néng nghiép.



3. KET QUA VA THAO LUAN
3.1.Loai bé SO2, NOx trong khi thai dét than
3.1.1. Tinh hinh thuc tién va nghién cétu trong nwéc

Sau khi ding du 4n dién hat nhan Ninh Thuan (2016), viéc phat trién nhiét dién than
(NDT) di dugc dua ra va chiém vai trd cha dao[7]. Cac nha may NDT c6 wu diém nhét dinh,
tuy nhién phét thai SOz, NOx lai 12 van dé 16n. Tir 2016 dén 2018, SOz va NOx trong khong khi
da tang khoang 6 lan, trong s6 d6 80% dén tir NDTI[8].

Tai Viét Nam, cong ngh¢ xtr ly SO2 va NOx dang str dung la nhom cac phuong phap Hoa
hoc truyén théng, c6 kha ning loai bo SO2 véi gia thanh thap, hiéu qua cao, hiéu suat 1én dén
95-100% bang céach st dung dung dich sita voi va thap ria khi rong. Bi véi NOy, doi hoi hé
thiét bi khir NH3 véi xtc tac V20s, nhiét do 1am viéc cao (425-650°C), tiéu ton ning luong dé
cap nhiét cho khi thai. Ngoai ra con c6 rat nhiéu han ché khac nhu hé thiét bi 16n, phuc tap, dat
tién, xuc tac dé bi ngo doc SO, kém, phét pho...

3.1.2. Téng quan ing dung EB xir Iy SO2, NOx trén thé gigi

Ung dung EBT xt li khi thai da duoc phat trién dau tién tai Nhat Ban vao nhiing nim
1970. Sau do6, c&c nha may quy mo can céng nghiép (pilot) dugc xay dung va thir nghiém tai
Nhat Ban, Hoa Ky, Puc va Ba Lan vao nhitng nam 1980. Bén cudi nhimg nam 1990, Trung
Qudc, Ba Lan dua EBT 1én muc do xu ly cong nghiép.

3.1.2.1.Ly thuyét qua trinh xir Iy SO2, NOx bang EBT

Khi khi thai duoc chiéu chum dién tir, cac electron nhanh gay ra qué trinh ion hoa va kich
thich céc phan tir N2, H.0 va Oz trong khi mang tao thanh cac ion, goc tu do va electron thi
cap. Céc goc ty do méi sinh cd tinh oxi hod manh, oxi hoa SO, va NOx tao thanh SOs,
N20s/N204. Khi c6 mit ciia hoi nuéc va NHs, céc chat trung gian nay phan tng tao thanh cac
san pham phan bon 1a (NH4)2S04 va NHsNOs twong tng [9]. Hiéu suat va cac yéu té anh huong
dén hiéu suat loai bo SO2/NOx di dugc dua ra bai A. G. Chmielewski (2000)[10]:

NnSO2™ =0.96(144.9787-1.12341Tpn+0.00267Tpr)

(0.85732+0.01423H)(0.98528+0.00226D)(1.1777-0.79092/7) (3)
NNOK™ =80.417(1-e-2587P)(1.03495-0.00007[NOx]o) (4)
Bang 2: Cac thdng sé anh hwéng dén hiéu sudt logi bé SO/NO[10]
DK VIO gy Lbubp NGRS il Tl TN
[% thé tich] : [NOxJo[ppm]  binh 1 [s] [m3/h]
54.9-78.8 6.7-12.4 2.8-12.7 127-216 3.56-14.43 4216-17082 0.87-0.93

3.1.2.2. Thuc té xir ly SO2, NOx quy mé can cong nghiép va cong nghiép

Trén thé gioi c6 8 nha may xir ly SOz va NOx quy md cong nghiép, trong d6 3 ¢ Trung
Qudc, 2 3 Nhat Ban, 1 & Ukraina, 1 9 BaLanva 1o Bungary. O quy mé can cdng nghiép (pilot),
c6 khoang 11 co so tai Hoa Ky, Nhat Ban, Trung Qudc, Buac va Ba Lan[11]. Tir céc béo céo
van hanh tai cac nha may, két qua cho hiéu suit loai bo cia SO.-NOx cao nhat 1én dén 90% va
70% tuong wng tai lidu hap thu cao 8-12 kGy[12]. Tai liéu hap thu thip hon (3-4 kGy). hiéu
sut loai bo NOXx 1a tuong ddi thap, dao dong 10 — 55% [13, 14].

3.1.3. Thao luan

Hiéu suét xu ly khi thai d6t than ciia EBT 1a tuong ddi cao, c6 thé loai bo 80-90% SO, va
70% NOx (8-12 kGy) & quy md cong nghiép. Cung véi cac uu diém von c6 caa EBT di dwa ra
va su phat trién nhanh cuia khoa hoc va cong nghé, tng dung EBT trong xir Iy SOz, NOx tai Viét
Nam htra hen tiém ning 16n, kha niang ¢ng dung cao.
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3.2.Phan huy hep chét hiru co dé bay hoi VOCs

Theo dinh nghia ciia Uy ban Chau Au: “VOCs Ia bat cir chat hiru co ndo c6 nhiét do soi
nhé hon hodc bang 250°C & diéu kién &p suit tiéu chuan”. Tuy nhién Hoa Ky kiém soat VOCs
lién quan dén viéc hinh thanh O tir c4c phan tng quang héa nén mot sé chat nhu metan, etan,
CFCs, CHFCs... khong dugc phan loai trong nhom VOCs.

3.2.1. Tinh hinh thuc tién va nghién ctu trong nuéc

Tai Viét Nam, cac khao sat ham lugng benzen, toluen, etylbenzen, xylen (BTEX) va cac
hop chat hitu co da vong giap canh (PAHS) tai cac d thi twong dbi cao. Ngudn chinh caa BTEX
la tir hoat dong giao thdng, phan phéi, luu trit xing; trong khi d6 PAHs dén tir cac qua trinh
chéay khdng hoan toan céc hop chét hiru co.

D3 c6 nhiéu nghién ctiu xtr Iy VOCSs trong nudc, tidu biéu 1a nghién ciu caa PGS. TS. Lé
Van Tiép, vién Han 1am Khoa hoc va Cong nghé Viét Nam. Nghién ctru nay dd xay dung mo
hinh plasma-xuc tac y-Al20s loai bo toluen ¢ quy md pilot. Mot nghién cau khac 1a dé tai:
“Nghién ctru xtr Iy cac hop chat dung méi hiru co (DMHC) bang phuong phap ion hoa trong
céc phan xuong in” (2016-2017). Két qua da ang dung hé théng ion hoa tai phan xudng in to
roi, cong ty CP in Cong doan dat hiéu qua phan huy 59,7% xylen, 34,8% toluen, 15,7%
methanol va 23,2% ddi véi tong DMHC.

3.2.2. Téng quan nghién ciu trén thé giéi

C6 nhiéu cac nghién ctu trén thé gii vé phan huy VOCs bang EB. Hau hét cac nghién
ctru nay chi ra rang, hiéu suat loai b6 VOCs ting 1én khi giam ndng do khi dau vao va ting lidu
hap thu[15, 16]. Mot s6 cac diéu kién anh huong khac ciing da dwoc xét dén, nhu 1) Khi nén:
Hiéu qua N2 > khong khi > 1,027% NO/N2[17]; 2) P am: tang hiéu suat loai bo 1&n 5-10% va
15-20%[16]; 3) Loai VOCs (béo va vong thom): C1oH22>CeH14>CsH10>CHa; benzen < toluen
< etybenzen < p-xylen; va 4) Nhiét d6 khi dau vao: higu suat phan huy t6i vu va khong thay doi
nhiéu trong khoang nhiét d6 30-130°C.

3.2.3. Phén huy Etylen trong qué trinh bao quan hoa qua twoi sau thu hoach

Etylen ciing 14 1 chat thuc nhom VOCs, khong doc hai véi con nguoi , c6 tac dung lam
chin nhanh hoa qua. Trong 1 sé truong hop, tinh chat nay cua etylen gay thiét hai Ién vé kinh
té, nhat 1a ddi voi Viét Nam, mot nude ¢d thé manh vé san xuat néng nghiép. Dé han ché etylen
sinh ra 1am chin sém hoa qua, cac chat 1-MCP (1-Methylcyclopropene) va KMnOs duoc dong
g6i cling hoa qua trong méi trudng kin. Tuy nhién, cac chat hap thu trén chi c6 tc dung trong
mot thoi gian ngan nhat dinh.

Trén thé gi6i, EBT da duoc sir dung phan huy etylen & muc liéu hip thy thap va dic biét
khong chiéu truc tiép birc xa 1én hoa qua. Theo céc tac gia Ali [18], Yongxia Sun va A. G.
Chmielewski[19], khi EB twong tac v&i méi truong khi am (c6 hoi nudc) s& hinh thanh caa cac
g6c ty do O*[20] va OH*[21, 22] dong vai tro rat quan trong trong qua trinh oxi hoa loai bo
C2H4 hoan toan tao thanh khi CO2 va nudc.

3.2.4. Phan huy Dioxin trong khi thai dot rac sinh hoat

Trong VOCs, doc hai nhat phai ké dén 1a hop chat dioxin va céc hop chit co doc tinh
twong ty dioxin (Dioxinand related compounds - DRCs). DRCs phé bién nhat la
polychlorinated dibenzo-p-dioxins (PCDDs) va polychlorinated dibenzofurans (PCDFs), goi
chung 1a PCDD/Fs. Gigi gian PCDD/Fs khuyén céo trong co thé con ngudi 1a 0,001 pg/kg[23].
PCDD/Fs phét thai tir d6t chay nhién liéu hitu co chtra clo, dbt than, dét rac thai y té, khi thai
nha may thiéu két, xi mang, luyén kim...[24]

Tai Viét Nam, cac két qua phan tich mau khi thai 16 d6t rac cong nghiép va y té tai Ha
Noi, TPHCM déu co chi so tong nong d doc tuong duong (Concentration of Toxic Equivalent
— TEQ) vuot muc cho phép. Ca biét ¢ Hai Duong, mau khi thai 1o dot rac thai cong nghiép c6
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TEQ cao nhit vuot mirc cho phép 81 lan. Bén canh khi thai, miu nudc thai & TPHCM vuot
ngudng 5.000 1an so v6i tiéu chuan DRCs cta Nhat Ban 10 pg/Nm® (Viét nam chua c6 QCVN
vé DRCs trong nudc thai)...[25-31].

Trén thé giGi, cac nghién ctru phan huy PCDD/Fs bang EBT da duoc thuc hién. Ly thuyét
mo ta qua trinh phan huy dioxin dugc nghién ctru bai Gerasimov 2007[32] dua trén mé hinh
phan huy hidro thom da vong (polycyclic aromatic hydrocarbons - PAHS). Thuc nghiém phan
huy DRCs dugc thuc hién boi Paur et al., 1998[33]; Hirota et al., 2003[34]. Cac két qua cho
thiy, PCDD/Fs ¢ thé loai bo khoi khi thal @6t rac thai ran voi hleu suat 90% tai liéu hap thu 8
kGy. Bé dat hiéu suat ~100% can liéu cao khoang 20 kGy. San pham phu sinh ra sau khi phan
huy dioxin I chlorinated phenols c6 ndng d6 <1 ppb 1 khong dang ké, c6 thé loai bo hoan toan
khi tang lidu hap thu >20 kGy.

3.2.5. Thao luan

Cac két qua cho thdy EBT c6 kha ning phan huy VOCs hiéu suat cao ngay tai nhiét o
phong, dac biét 1a truong hop cua cac hop chat DRCs. So vai cong nghé hoa hoc can nhiét do
cao >1000°C méi c6 thé phan huy hoan toan DRCs, EBT la cong nghé c6 uu diém vuot troi,
Déi véi trudng hop phan huy etylen, EBT ciing ¢6 nhing lgi thé nhat dinh nhu Néu c6 thé ing
dung EBT dé giai quyét cac van dé 6 nhidm VOCs trong khi thai nhiét dién than, etylen trong
bao quan hoa qua va dioxin 6 nhiém trong khéi thai dét rac y té nhu ITRRE da dé xuat, cac
huéng ndy hoan toan cé thé try thanh cac huéng nghién ciu va tng dung Ion, giai quyét cac
van dé vé bao quan hoa qua trong xuat khau va 6 nhiém moéi truong.

3.3.Bién tinh vat liéu polyme
3.3.1. Tinh hinh thuc tién va nghién ctu trong nuéc

Trong nudc, da ¢ 1 sd it cac nghién ctru ban dau tng dung EBT trong bién tinh vat liéu
polyme, tiéu biéu nhat 1a dé tai: “Ap dung Cong nghé btc xa bién tinh vat liéu polymer” cta
TS. Tran Minh Quynh, trung tdm chiéu xa Ha Noi. Két qua da: 1) Nghién ciu wng dung cong
nghé khau mach birc xa tao mang bao quan mot s san pham ndng nghiép; 2) Nghién ciu vé
ky thuat chiéu xa cit mach céc polysaccharide tao cac chét c¢6 hoat tinh sinh hoc ding trong
ndng nghiép; va 3) Nghién ctiu cac phuong phép ché tao, dac tinh va tng dung vat liéu hydrogel
bang cdng nghé birc xa. Ngoai ra, nghién ciru ché tao loai 6ng co nhiét tir vat liéu polyetylen ty
trong thap da duoc tién hanh boi TS. Pang Puc Nhan. Két qua da xay dung dugc quy trinh, tao
dung mat s thiét bi ché tao toi thiéu.

3.3.2. Téng quan nghién ciu trén thé giéi

Hoa hoc birc xa va tac dung cua bac xa 1én polyme da dugc nghién ciru tir thap nién 40
cua thé ki 20. Tir 1940 — 1950, kham pha ra hién khau mach va suy bién cua polyme khi tiép
xUc véi birc xa. Sau 1950, cong ty dau tién phat trién cac san pham khau mach buc xa dugc
thanh Iap, cac san pham d duogc thuong mai hoa 1a day polyetylen (PE) cach dién chéng chay,
cép dong truc PE dang bot va ong PE chong chay-co nhiét. Khach hang dau tién 1a quan doi vi
dic diém nhe, hiéu suat vuot troi cia cac san pham chiéu xa so vai cac san pham polyme thdng
thuong[35] Sang nhimg nam 1960, 2 cudn sach quan trong dau tién vé hoa hoc phong xa ve
polyme viét boi tac gia Charlesby[36] va Chapiro[37] dugc cong bd. Charlesby di c6 nhitng 4n
pham Ién, nhiéu bang sang ché va c6 nd lec rat 16n dé quang ba cong nghé, do dé ong duoc coi
la nha tién phong ctia hoa hoc phong xa cua polyme trén thé gioi. Tir 1970, xt Iy bic xa cho
polyme duoc phat trién thanh mot nganh cdng nghiép riéng.

3.3.3. Bién tinh s¢i polypropylen (PP) trong cong nghiép nhudm vai

Soi PP c6 d6 bén co hoc cao, kha ning chéng bam ban tét, mat do thap va khong phan
cuc. Tuy nhién tinh chét soi PP 1a ki nudc nén kha nang nhuém mau kém, do dé soi PP bi han
ché céc ung dung trong nganh may mac. Dé cai thién tinh chat nhuém, bé mit sgi PP da duoc
nghién ciru dé ghép cac cac nhém chuac ua nuée, théng dung nhat 1a nhém C=0[38-47]. Mot
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s6 cac nhom chire khac nhu -OH, -COOH, -COO c6 tinh chat twong tu [48-54]. Gan day, tac
gia Kim (2009)[55] nghién ciru ghép buc xa nhdm sulfonic 1&n sgi PP bing EB, sau d6 danh
gia tinh chat nhuom cuaa PP sau khi chiéu xa EB véi mot s thudc nhuém cation théng dung.
Két qua cho thiy kha ning nhudém tét nhat khi so PP duoc gin vai nhom sulfonic tai khoang
lieu hap thu 30-75 kGy.

3.3.4. Bién tinh mang polyetylen (PE) trong ndng nghiép

Trong ndng nghiép, anh sang xanh duong (450 nm) va anh sang do (620 nm) deu cé tac
dung hé tro cay phat trién. Ngoai viing kha kién, budc song ngan vung cuc tim (UV) rat cd hai
cho cay tréng. Ciing theo cac nghién ciru khéc, ion phirc chat dat hiém Eu®* ¢6 kha nang chuyén
ho4 4nh sang viing budc s6ng ngén nhu UV sang ving 4nh sang do. Viéc gan phuc chat Europi
lén bé mat ‘mang PE gilip qua trinh chuyén hoa &nh sang c6 loi cho cay phat trién, tang ndng
suit cay trong. Pac biét c6 y nghia trong thoi diém nude ta dang mudn phat trién nén néng
nghiép trng dung cdng nghé cao.

Trén thé gioi, phwong phap chiéu xa da duoc sir dung dé bién tinh cau tric cua vat ligu.
Nhom tac gia Seong-Ho Choi (2003)[56] va cong su da bién tinh polyethylene va Cay ghép vai
monome acrylic axit bang phuong phép chiéu xa polyme véi gamma dé ché tao mang
polyethylen chtra phiic chat europi acrylat. Két qua cho thy cac diéu kién ghép buc xa t6i wu:
licu hap thu 30 kGy, thoi gian chiéu 30 phat, nhiét do chiéu 70°C. Sau d6, mang PE da ghép
AAc duoc nhing trong dung dich NaOH 1,0% tai nhiét do thuong dé chuyén hoa nhém -COOH
thanh -COONa. Cuéi cung mang PE duoc nhing trong dung dich nitrat dat hiém (Eu, Gd, Tb
va Dy) nong d6 1000 pg/mL & 50°C ¢ dé tién hanh tao phic chat dat hiém Europi voi nhom -
COO.

3.3.5. Thao luan

Cac két qua cho thay EBT c6 kha ning thuc hién cac phan @ng ghép nhom chuc Ién trén
mach polyme twong ddi d& dang voi wu diém 16n nhét 12 c6 thé thyc hién phan tng ghép ngay
tai nhiét d6 phong. Ngoai ra kha ning thay doi liéu chiéu dé dang, chi phi van hanh thap... 1am
cho EBT chiém wu thé so véi cac cong nghé truyén thong khac.

4. KET LUAN

P téng quan tng dung EBT va xay dung 3 hudng nghién ctu 1au dai 12 loai bo SO2, NO
trong khi thai nhiét dién than; phan huy VOCs véi cac hop chét hitu co béo va vong thom thong
dung, trong do dac biét 1a phan huy etylen (thg dung trong bao quan hoa qua va dioxin trong
khi thai dot rac thai y té-sinh hoat; bién tinh vat liéu polyme nhu ghép nhom chtc sunfo 18n soi
PP lam ting kha ning nhudém vai cac thuc nhudm wa nudc va ghép phic chat Europi 1én mang
PE lam ting kha nang chuyén hoa anh sang tir tia cyuc tim vé ving anh sang do ¢6 loi cho su
phét trién cuia cy trong. Cac két qua tdng quan cho thdy cac hudng tng dung nay di duoc
nghién ciu va trién khai nhiéu trén thé gigi, quan trong hon 1a phi hop véi chuyén mén Hoa
hoc, co s& vat chat cua ITRRE, va phii hop véi thyc tién nghién ctru ciing nhu thi trudng trong
nu6c. Cac husng nghién cau lau dai nay kha nang ung dung tai thi truong trong nuéc cao, giai
quyét nhitng van dé dang con ton tai nhiéu nam nay.
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Abstract: In this report, the applications of electron beam technology (EBT) for SO, and
NOy treatment in coal-fired power plant emissions was reviewed. The results showed that
the removal efficiencies of SO, and NOy at 8-12 kGy were 90, and 70%, respectively. In
addition, other EBT applications for volatile organic compounds (VOCs) treatment and
modified polymer materials were also reviewed. For VOCs, the EBT shows the ability for
ethylene treatment in fruit preservation and dioxin emissions from medical waste
incineration. For polymer materials, the EBT modified polypropylene (PP) fiber to
increases the dyed ability by common cationic dyes and modified polyethylene (PE) films
with europi complex to increase conversion from harmful ultraviolet (UV) to red light,
which supports for plant growth. These application directions have been developed to
ministry level projects by the Institute of Technology for Radioactive and rare elements
(ITRRE) and proposed to the Vietnam Atomic Energy Institute (VINATOM) in the period
of 2019 to 2020.

Keywords: electron beam technology (EBT), coal-fired power plant emissions, SOz, NOy,
volatile organic compounds (VOCSs), polypropylen (PP), polyethylene (PE), europium
complex.
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