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Nghién ctru xtt Iy ba thai phéng xa c6 hoat do thap bang
phuong phap bitum hoa
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Nhén ngay 12 thdng 01 nam 2011

Tém tit. Phuong phép bitum hod dp dung trong xir ly dinh dang chat thai phéng xa c6 hoat do
thap va trung binh da duogc ap dung rong rdi & nhiéu qudc gia c6 nganh cong nghiép hat nhan phat
trién. Viét Nam dang c6 ké hoach xdy dyng nha may dién nguyén tu, vi vay ngay tur by gid viéc
quan tdm nghién ciru trong linh xtr 1y va quan 1y chét thai phéng xa dam bao an toan phéng xa cho
strc khoe con ngudi va mdi truong 1a hét ste cip bach.

Trong bai bdo nay di dé cap toi phuong phdp bitum hoa dinh dang chat thai phéng xa va Iya chon
quy trinh thich hop voi dicu kién Viét Nam dé xir 1y chét thai phéng xa c6 hoat do thip bang
phuong phdp bitum hod.

Két qua nghién ciru cho thdy, c6 thé 4p dung quy trinh bitum héa gidn doan & Viét Nam. Da lya
chon dugc cdc théng s6 cong nghé phit hop cho quy trinh nay nhu sau: Nhiét d6 tién hanh bitum héa
220°C; thoi gian khudy trong khoang 15 dén 20 phiit; ty 1& khoi lugng thich hgp phéi tron tro/bitum
= 4/6; ty 1& khdi lugng nhya trao d6i ion da qua sir dung /bitum khong 16n hon 3,5/6,5.

Két qua khao sat kha nang dich chuyén nhan phéng xa ra moi truong nudc cua ba thai sau khi dinh
dang dat quy chuin cho phép (QCVN 08:2008/BTNMT). San phim chit thai phéng xa da bitum héa

¢6 céc dic tinh co 1y dat yéu ciu k¥ thuét.

Tir khéa: Chat thai phéng xa, phuwong phap bitum, ba thai phéng xa, hoat do, xir 1y.

1. Mé dau

Chat thai phéng xa (CTPX) c6 kha ning
gdy tdc hai d6i voi con nguoi va mdi truong
khong chi trong hién tai, trudc mit ma con anh
huéng lau dai d&én cdc thé hé mai sau. Do d6,
céc quy trinh cong nghé tién tién can phai duoc
ap dung dé quan Iy CTPX mét cich an toan,
kinh té nhat, giam sy thiét hai dén mirc thap
nhét c6 thé duoc.

Phuong phédp bitum hod da dugc st dung
trong cong nghiép hat nhan tir 40 nim gan day,
da thu hit sy quan tam cua hon 20 nudc thanh
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vién cta Co quan Ning luong Nguyén tir Qubc
té (IAEA) va dwoc dau tu tai chinh 16n dé xay
dung va van hanh cdc nha mdy bitum c6 quy
mo cong nghiép cho viéc xur Iy mot luong 16n
ba thai tur chu trinh nhién li¢u hat nhan va cic
hoat ddng nghién ctru hat nhan [1-7]

Trong nhitng thap nién gan ddy, Viét Nam
da c6 nhiéu nghién ciru va (mg dung céng nghé
hat nhén trong céng nghiép, y té, ndng nghiép,
thim do dia chét, khai thic dau khi va nghién
ctru khoa hoc. Hién tai, Viét Nam dang c6 Kké
hoach xdy dung nha mdy dién nguyén tir dau
tién, do vay viéc nghién ctru xtr 1y céc loai ba
thai phéng xa dang cé tur cic co sd nghién ctiru
va ng dung dong vi phéng xa.... cling nhu dao
tao can bd trong Iinh vuc xtr Iy va quan ly thai
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xa dam bao an toan burc xa la hét stre cép bach.
Bi tum dé& tao lién két bén véi cic CTPX c6
hoat d6 thip va trung binh ¢ dang b, tro hay
vat liéu trao d6i ion da qua str dung. Cic CTPX
¢6 hoat do thép sau khi duoc bitum héa (BWP)
dat trang thdi 6n dinh vé co 1y, héa hoc va PX,
thudn tién cho viéc déng goi, bao quan, van
chuyén va chon cit. Dudi day, dé& cap mot s6
két qua nghién ctru vé céc thong s6 ki thuat cho
quy trinh bitum hoéa gidn doan.

2. Pbi twong va phwong phap nghién ciu
2.1. Poi twong nghién ciru

Tro tir gidy, bia, quin 4o bdao ho thong
thuong va cic CTPX dang rin c6 hoat do thap
(gidy loc, gang tay, quan 4o bao ho va nhua trao
d6i ion di qua st dung) tir cdc phong thi
nghiém ctua Vién Cong nghé Xa hiém

2.2. Phuwong phdp nghién cuu

- Thu thap cic tai lidu tir cdc ngudn khéc
nhau li€n quan d€n van dé nghién ctru;

- B6 tri thi nghiém va khdo sét cdc yéu td
anh hudng dén hiéu qua cta qua trinh.

So dd thi nghiém theo mé duogc dua ra trén
Hinh 1.

CTPX
dang rén Tro | Tro phong xa
hoat d6 héa g
thap
A 4
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—— ] K
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Hinh 1. So d0 bd tri thi nghiém cong nghé
bitum hod gidn doan [1].

Céan luong bitum nhét dinh cho vao cbe
nung bang thép, sau d6 gia nhiét cho dén khi
thu dwoc khdi bitum di chay léong hoan toan.
Can luong tro phéng xa (PX) véi ty 1& khdi
lwong nhét dinh (tro PX/bitum tir 20 dén 45 %)
theo tirng mé va nap tir tir vao thiét bi phdi tron
c¢6 khudy (tbc d6 khudy 50 vong/phut) dé khoi
bitum va tro PX dugc dong nhat hoan toan.
Khao sit anh hudng cta nhiét do téi sy hda
16ng bitum, anh hudng cia thdi gian khudy tron
d6i voi do dong nhét cua san pham, anh hudng
ctia ty 18 phdi tron giita tro PX voi bitum.

D6 hén hop ra cbe chtira mau da chuén bi
san, d& nguodi — déng ran & nhiét d6 phong 6n
dinh sau 24 gi¢ sau d6 mang di phan tich cac
dic tinh co hod 1y va phéng xa clia san pham.
Pong thoi xdc dinh kha ning dich chuyén nhan
PX ra mdi truong nude, xdc dinh sudt lidu bé
mit ctia san pham luu gitt cudi,...

- Phuong phép phén tich xic dinh cic dac
tinh co 1y co ban cia bitum dugc st dung cho
dinh dang CTPX hoat d6 thip va BWP;

+ Xac dinh d§ kim lin hay d¢ xuyén kim
cua bitum va BWP theo TCVN:7495:2005 [8];

+ Xdc dinh diém bién mém theo TCVN
7497:2005 [9];

+ Xéc dinh ty trong cua bitum va BWP theo
TCVN: 7501:2005 theo phuwong phédp
Pycnometer [10];

+ Xéc dinh nhiét bat Iia va diém chdy cua
bitum vd BWP theo TCVN:7498:2005 bing
thiét bi c6c ho Cleveland [11];

+ Phuong phdp xdc dinh dic tinh PX cuia
bitum va BWP;

+ Po suét liéu bé mit cdc mau bitum gdc va
cidc BWP trén mdy do IN Spector 1000;

Po hoat do cac chit PX trong tro PX sau
khi d6t tai Trung tim Phén tich Vién Cong nghé
Xa hiém trén mdy do IN Spector 1000 digital
handhel MCA:10 nSv/h — 100 uSv/h.
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3. Két qua va thao luan

3.1. Hoat dé cdc chat PX trong tro PX

Két qua phan tich hoat do cdc chat PX va
téng hoat do cta tro PX sau khi ddt cdc loai
CTPX dang rin di thu gom dwoc dua ra trong
Bang 1.

Béng 1. Hoat d9 cic chat PX va tong hoat do

cua tro PX
Thanh phan céc chat PX c6 K U Th
trong tro
Hoat d¢ (Bq/kg) 2,88 38454 56,19
Téng hoat d6 (Bq/kg) 1255875

Nhu vay, hoat d0 PX cua cac chit PX va
téng hoat d6 PX cua tro 1a rit 16n theo dinh
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nghia vé CTPX di duoc dua ra trong Luat Ning
luong Nguyén tir Viét Nam (2008). Vi vay, viéc
bitum héa chiing dé luu giit bao quan hop 1y 1a
diéu rat can thiét.

3.2. Anh huwéng ciia nhiét d t6i sw héa long
bitum

Két qua khao sat anh hudng cia nhiét d¢ dé
héa 16ng bitum dugc dua ra trong Bang 2. Tu
két qua trong Bang 2 thdy ring, ¢ nhiét do
220°C qua trinh bitum héa 1a tot nhat. Két qua
nay hoan toan phu hop vdi tai liéu cua IAEA da
cdng bd, tai nhiét do nay bitum dugc hod 1dng
hoan toan ma chua lam bay hoi céc thanh phan
dau chira trong bitum.

Bang 2. Anh hudng ciia nhiét d6 d6i voi qud trinh héa 16ng bitum

Mau  Khoi lugng Ty 1€ khoi lugng tro  Thoi gian khuay  Nhiét 6 Nhan xét
bitum (g) PX/bitum (%) (phtit) o)

M, 160 D6 nhoét cao, khé khuay tron

Mr, 180 D3 nhét cao, kho khuéy tron

M3 200 0 20 200 Do nhét thip, bitum chua
chay 16ng hoan toan

My 210 D6 nhét thap, bitum chua
chay 16ng hoan toan

Mrs 200 30 20 220 Bitum chdy léng hoan toan

Ghi chii: My; Mry, My Mry Mys la cdc maéu thi nghiém vé anh hwong cua nhiét do

3.2. Anh hwéng cua thoi gian khudy trén doi
Vo1 do dong nhat cua san pham

Két qua khao sat anh huong cta thoi gian
khuay tron doi vdi qud trinh bitum héa dugc
dua ra trong Bang 3.

Quan sit tryc quan ciing cho thay, véi ty 18
khéi lugng tro PX/bitum = 30%, khudy trong
khoang thoi gian tir 15 dén 20 phiit, BWP thu
dugc c6 két qua tot nhét vé: sy dong nhat hdn
hop; bé mit nhan; khoéng c6 rd khi va c6 cdc chi
tidu co 1y tot.

Béng 3. Anh hudng cia thoi gian khudy tron d6i voi sy dong nhit ciia san pham

Mau  Khéi luong Ty 1€ khoi lugng Nhiét 3o Thoi gian Nhan xét

bitum (g) tro PX/bitum (%) o) khudy (phtit)
M, 5 Hon hop khong dong nhat
M, 10 Hdn hop khong ddng nhat
Mg 200 30 220 15 Hdn hop ddng nhit
My 20 Hdn hop ddng nhit

Ghi chii: M,; My, M3 My la cdc méu thi nghiém vé anh hwong cua thoi gian khucfy
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3.3. Anh hwéng ciia 1y 1é phéi trén giita tro PX
voi bitum

Céc két qua khao sit anh huong cua ty 18
phdi trén ddi v6i qua trinh bitum héa duge dua
ra trong Bang 4.

Quan sét tryc quan thy rang, khi ty 18 phdi
tron tro PX vao bitum tor 20% khoi luong thi

san pham bitum thu dwoc da c6 do dong nhat
t6t nhat. Tuy nhién, véi myc dich téng t6i da
lu’orng tro PX dé luu giit va bao quan ddng thoi
dé thoa man tot nhit céc yéu cau vé chi tiéu co
1y, héa hoc va an toan buc xa ddi v6i san pham
loai bo cudi cting thi ham lugng ran c¢6 thé phdi
tron tbi da 1a 40% khdi luong.

Béng 4. Anh hudng ciia ty 18 phdi tron giira tro PX véi bitum téi BWP

Mau Khéi lugng Thoi gian khuay Nhiét do Ty 1€ khoi lugng Nhén xét

bitum (g) (phiit) (OC) tro PX/bitum (%)
M., 20 Hon hgp dong nhat tot
M, 30 Hdn hop ddng nhat tét
M 200 20 220 35 Hdn hop ddng nhat tét
My 40 Hon hop ddng nhat tot
M.s 45 Hdn hop ddng nhit kém

Ghi chii: M.; Mo, M5 M4 M.s la cdc méu thi nghiém vé anh huong cua ty lé % khoi lwong tro PX/bitum.

Céc mau BWP dé ngudi & nhiét do phong,
sau 24 gio dugc mang di xdc dinh ty trong,
nhiét bat ltra, diém chdy, diém bién mém, do
kim lin. Két qua phan tich dugc dua ra trong
Bang 5.

Két qua dua ra trong Bang 5 phit hop voi
két qua da duoc cong bd trong tai lidu cua
IAEA [1,2].

Béng 5. Cac dac tinh co ban cua BWP theo lugng tro PX

Ty 1€ khoi lugng

X/bitum(%) 40 60 70 80 90
Dac tinh vat 1y
Ty trong & 25°C, g/em’ 1,1 1,16 1,3 1,56 1,61
Nhiét bét lta, °C 270 — 280 270 — 280 265 —270 260-265 260 -265
Diém chay, °C >290 >285 > 280 > 280 > 280
Diém bién mém, °C 45 - 48 48 - 52 52-55 55-57 57 -60
D6 kim lin, 0,1mm 55-58 50 - 55 48 - 54 44 - 46 40 — 44

3.4. Anh hudng cia 1y 1é phéi trén gita nhiea
trao doi ion da qua sw dung voi bitum

Két qua xdc dinh cédc dic tinh co, 1y co ban
cia BWP nhua trao ddi ion duoc trinh bay trén
Bang 6.

Ty I¢ khdi lugng nhya trao ddi ion c6 thé
nap trong bitum dén 40% so véi khdi lwong
bitum. Tuy nhién, do nhya trao ddi ion c6 cau
tric bao gébm cdc gdc hydrocacbon va trong

nhya con c6 luong nude du. Ngoai ra, quan sat
khi tién hanh thi nghiém thdy ring qué trinh
bitum hoéa sinh khi va tao bot manh liét tao san
pham cudi cling c¢6 16 rdng cho nén, ty 1& nhya
trao d6i ion nap vao bitum khong nén vuot qua
35% nhim dam bao du’orc nhitng yéu cau tét
nhat ddi v6i san pham cudi cling (twong mg ty
18 khéi luong nhya trao ddi ion da qua su
dung/bitum khong 16n hon 3,5/6,5).



56 T.V. Quy / Tap chi Khoa hoc DHQGHN, Khoa hoc Ty nhién va Cong nghé 27 (2011) 52-58

Béng 6. Céc dic tinh co 1y co ban cua BWP nhua trao d6i ion theo khéi luong

\ZZJG khoi lugng
a TPIO/bitum (%) 20 30 35 40

Pic tinh vat Iy '

Ty trong & 25°C, g/cm’ 1,01 1,06 1,08 1,1
Nhiét bt lia, °C 275 - 280 270 - 275 265 - 270 260 — 265
Diém chdy, °C > 280 > 280 > 280 > 280
Diém bién mém, °C 48 -50 50 — 54 55-58 5658
Do kim ldn, 0,1 mm 45 -50 52 —54 54 — 57 57 - 60
3.5. Xdc dinh kha nang dich chuyén nhan PX Tu két qua cho thay, BWP c6 kha nang
ra méi truong nwée ciia BWP giam gilr cdc nhén PX rat tot, ddp Ung tiéu
_ chuan vé an toan buc xa, trong mau nudc ngdm
‘Mau BWP vdi ty 1¢ tro PX/bitum 1a 40% chi phdt hién duogc sy ¢6 mit ctia cdc hat nhan
khoi luong dugc ngém trong chéu thuy tinh, sau PX duéi muc tiéu chuan cia nudc mit QCVN

mbi tun lay mau ra, ldy mau d6 va nudc ngam 08:2008/BTNMT (Yo < 0,1 va ¥ < 1,0 Bg/L)
ching di phan tich hoat d6 PX, két qua thu
duogc thé hién trong Bang 7.

Bang 7. Két qua phan tich hoat d6 PX c6 trong BWP va nuéc ngim mau BWP

Sau Hoat d6 (Bq/kg)
thoi gian Mau BWP Mau nudc ngim BWP
(tuan) K U Th K U Th
1 0,00002 0,0240 0,0080
2 0,00002 0,0240 0,0080
3 2,52 11759 53,85 0,00002 0,0240 0,0080
4 0,00002 0,0240 0,0080
5 0,00002 0,0240 0,0080
3.6. Xdc dinh sudt liéu bé mdt ciia cdc mau BWP beta, < 2.107 Ci/Kg doi véi hat phdt gamma,

<2.107 Ci/Kg dbi véi hat phét anpha.
Suat liéu twong dwong & moi diém cach bé
, : ' mit cia ngudn kin 0,Im khong vuot qui
_ Day Ia nhimg CTPX ran chira cic dong vi 0,1mrem/h; so sanh véi tiéu chuin an toan PX
song dai can dugc tap trung luu gitr, trong thoi cho thdy BWP thu dugc hoan toan ddp tng

gian dai d¢ dam bao an toan PX cho viée tang dugc cdc tiéu chuan an toan PX [1-7].
trit bat ky lugng chat PX nao & dang ran voi ’
hoat d6 riéng < 2.10° Ci/Kg dbi vé6i hat phat

Bang 8. Suét liéu bé mit ctia cic mau BWP

Két qua xac dinh suat lidu bé mit cla céc
mau thi nghi€ém dugc dua ra trong Bang 8.

Mau Phong PX Mau bitum Mau BWP (ty 1€ % khdi lugng tro PX/bitum)
. (uSv/h) géc (uSv/h) 20 30 35 40
Lan do (uSv/h)
1 0,167 0,320 5,410 6,250 6,510 9,450
2 0,161 0,290 5,462 6,137 6,450 9,420
3 0,155 0,270 5,664 6,218 6,410 9,438
4 0,145 0,290 5,532 6,119 6,370 9,430
5 0,161 0,305 5,543 6,086 6,240 9,390

Gia tri trung binh 0,158 0,295 5,522 6,162 6,396 9,426
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4. Két luan

1. Phuong phdp bitum hod thich hop cho
dinh dang nhiéu loai CTPX c6 hoat d6 thip va
trung binh nhu bun dac, bun sét, vat liéu trao
doi ion, dich c6 dac, dic biét 1a cdc chét thai c6
ty trong thip nhu nhya trao ddi ion, tro PX cua
qud trinh tro héa gidy loc, ging tay, quan do
bado hd v.v...

2. V6i lugng chét thai phat sinh & nudc ta
chua nhiéu, phan tan va diéu kién cong nghé
hién c6 thé 4p dung quy trinh gidn doan 12 phit hop

3.CTPX truéc khi dem di bitumhod can
duoc phan loai can than, loai trir cac chét c6 thé
gdy chdy nd, va can duoc tién hanh tién xu ly
thich hgp dam bdo an toan trong qud trinh
bitum héa. Cdc xudng bitum hod CTPX nhat
thiét phai dwoc trang bi dung cu ctru hoa.

4. Khi tién hanh bitum hod cac CTPX véi ty
1¢ tro PX dén 40% khdi luong (twong tng ty 18
khdi lugng phdi tron tro/bitum khoang 4/6) &
nhiét d6 220°C, khudy tron trong khoang thoi
gian 20 phut thu dugc BWP c6 dic tinh dap
{g cdc yéu cau vé co, 1y, héa, PX va kinh té.

5. C6 thé phéi tron nhua trao ddi ion nap
vio bitum khong vuot qui 35% khdi luong
(twong ung ty 1¢ khéi Iwong nhya trao ddi ion
da qua st dung/bitum khodng 16n hon 3,5/6,5) s&
dam bao dugc nhitng yéu cau tot nhat dbi véi
san phim cudi cling.
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A Study on low activity radioactive waste treatment by
bituminization method

Tran Van Quy

Faculty of Environmental Sciences, Hanoi University of Science, VNU,
334 Nguyen Trai, Hanoi, Vietnam

Bituminization method was used in low and medium activity radioactive waste treatment in many
countries which have developed nuclear industry. Vietnam is going to build nuclear power plant, so
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from now we must interested in radioactive waste management and treament fields to ensure
radioactive safety for human health and the environment.

This research includes material overview about Bituminization method to solidify radioactive
waste on the world, then research and find out low activity radioactive waste treatment process which
is suitable with Viet Nam Conditions.

The results show that batch bituminization process is suitable with Viet Nam conditions. Have
chosen appropriate technique parameters for the process as follow: bituminization temperature is
2200C; stiring time: 15 — 20 minutes; ratio ash/bitumen = 4/6 (W/W); used ion exchange resin/bitumen
<3.5/6.5 (W/W)

Has studied release ability of radiation from wastes to aquatic environment reach QCVN
08:2008/BTNMT. BWP quality results have mechanic-physical characteristics met technique requires.

Keywords: radioactive waste, bituminization method, activity, treatment.



