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TOM TAT: Trong dé tai nay, bun thai phong xa s& duoc ¢ dinh hda bang mot s6
loai xi mang khac nhau nham tim ra loai xi man g thich hop nhat nham xir Iy bun
thai phat sinh tir qua trinh hoa tach urani. Nghién ctru s€ duoc tién hanh trén mot
s6 _phuong dién nhu khd nang bat giir nhan phong xa, gia thanh va mirc do phod
bién cua loai xi mang Nhom nghlen clru cing dong thoi tién shanh thi nghiém
trén mot sé phu gia ¢ thé thém vao hdn hop xi mang hoa dé cai thién tinh chat
hoa hoc va vat ly cia dbi twong. M&i mau thir s& duoc tién hanh nghién ctu kha
nang rd ri cAc nhan phéng xa theo tiéu chuan ANSI/ANS-16.1-1986 va do bén
chiu nén theo TCVN 3118:1993. Két qua cho thay xi ming Portland PCB-30 la
loai xi mang phu hop nhat trong viéc ran hda bin va cac chat phy gia nhu
bentonite va nhya epoxy s& cai thién ca do bén vat 1y va do bén hoa hoc cua khoi
xi mang chura thai.

ABSTRACT: One of the cheapest and most effective methods when we have to
immobile large quantity of radioactive sludge is cementation. Radioactive sludge
was immobile by several types of cement to find out which type is most suitable
for treating radioactive sludge come out from uranium milling. The study will take
on some aspect, such as capability of immobilizing radioactive nuclei,
compressive strength price, availability on market. We also study on some
additive can add to cementation mixture to improve its physical and chemical
behavior. Each specimen is measure in leaching capability by ANSI/ANS-16.1-
1986 standard and compress durability by TCVN 3118:1993 standard. As a
result, it show that Portland cement is most suitable for radioactive sludge
solidification and adding bentonite and epoxy resin will enhance both physical
and leaching prevent ability of cementation mixture.
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MG PAU

Khi chdng ta tién hanh c&c hoat dong nghién ctu trén céc loai vat liéu phong xa nhu
ngudn, cac hoa chat chtra urani, cac khoang dat hiém hay actinoid, s& san sinh ra chat thai
phdng xa hoat do thip dang long. Sau qua trinh tién xir 1y nhu bay hoi, trao ddi ion, hap thy...
san pham sinh ra tir lugng chat thai long hoat do thip nay s& c6 dang bun. Phuong phap ré
tién va hiéu qua nhit dé xur 1y luong 16n bun nay 1a phuong phap xi ming héa.

Xi mang hoa ciing la phuong phap da duoc thé gisi nghién cau va ap dung dé xu ly
chat thai phong xa tir nhimg ngay dau cua cong nghiép hat nhan. Tuy nhién, tai Viét Nam,
phuong phap nay van con dé ngo nhiéu huéng nghién ciru nhu sy khac biét vé hiéu qua xir ly
cuia cac chung loai xi mang va anh hudng cia mot s chat phu gia.
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Trong nghién ctu nay, bun thai phong xa s& duoc xi mang héa bang mot sé loai xi
mang dé tim ra loai nao thich hop nhat cho xir Iy ban thai phdng xa tir céc hoat dong phong
thi nghiém lién quan dén qua trinh ché bién quang urani dua trén nhiéu yéu té nhu kha ning
6n dinh hda chat thai phdng xa, gia thanh hay d6 phd bién trén thi truong. Ngoai ra, nghién
ctru ciing duoc tién hanh nham tim ra mot sé chat phu gia thich hop dé thém vao hdn hop xi
ming héa nham cai thién tinh chét Iy hda cua hdn hop. M&i mau xi ming hoa s& duoc do kha
nang ro ri theo tidu chuan ANSI/ANS-16.1-1986 va stc chiu nén theo tiéu chuan TCVN
3118:1993.

Cac két qua nghién ctu thu duoc cho thiy xi ming Portland 13 loai xi ming thich hop
nhat danh cho 6n dinh hda chat thai phdng xa va viéc thém bentonite hay nhwa epoxy vao hdn
hop giup lam tang ca tinh bén vat ly va kha ning chdng ro ri cua khdi xi mang hoa. Ttr do, dé
tai cling dé xuat mot quy trinh xur ly ban thai phdng xa tir qué trinh ché bién quang urani bang
phuong phép xi mang hoa.

I1.Thyc nghiém
1. Kiém tra dnh hurong cua ti Ié b4 thai voi xi méng.
BUn thai phong xa thu duoc bang cach trung hoa nuéc thai thu dugc tir qua trinh hoa

tach quang urani cua Trung tam ché bién quang bang NaOH. Bun thai ¢6 chira xap xi 70%
nudc theo khoi Iugng va toan bo nhan phéng xa trong nudc thai.

Loai xi mang duoc st dung trong thi nghiém 1 xi mang Portland hon hop PCB-30. Ti
1€ xi mang trong bun thai la tr 35 — 60%. Hon hop xi mang va bun thai s& duge dong ran
trong khuén hinh try c6 chiéu dai 10 cm va duong kinh 2 cm trong thoi gian 72 gio.

2. Thir nghiém xi méng héa véi nhiéu loai xi méng khéc nhau

Nham tim ra loai xi méng thich hop nhat, cac thir nghiém da duoc tién hanh véi 4 loai
xi mang khac nhau trén thi truong bao gom: PCB-30, PCB-40, PCW-30, PCSr-30

a, Kiém tra do bén chiu nén

Céc thar nghiém duoc tién hanh vai ti 16 xi mang : bun thai tuong Gng 1a 40% : 60%. HAN hop
xi ming hoa duge dong thanh cac khdi hinh 1ap phuong c6 kich thude 5 x 5 x 5 cm dung theo yéu cau
dé tién hanh kiém tra do bén chiu lyc theo tiéu chuan TCVN 3118:1993 tai Phong thi nghiém Dia ky
thuat va Moi truong - LAS XD 737.

b, Kiém tra mirc dg hoa tach cdc nhan phdng xa ra méi truong

Theo cac yéu cau cua tiéu chudn ANSI/ANS-16.1-1986 va diéu kién thuc té thi
nghiém, mau xi mang hoa dugc ché tao theo h~‘|nh tru c6 kich thuagce chiéu dai 10 cm va duong
kinh 2 cm. Trudc khi tien hanh ngadm chiét, mau sé dugc dong ran trong 72 gio.

Cac khéi xi ming hoa s& duoc treo bang day manh trong xd nhua dung nudc ¢ dung
tich 101 véi kich c¢& duong kinh x chiéu cao bang 30 x 30 cm. Bing céch nay, thi nghiém dam
bao duoc ba yéu cau cua tiéu chuan ANSI/ANS-16.1-1986 dwa ra nhu: Thoa mén c6 nhiéu
hon 98% bé mat caa khéi xi mang héa tiép xdc véi dung dich; lwong nudce it nhat bang 10 lan
dién tich bé mat cua khéi xi mang hoa (> 690,8 ml) va bé mat cua khdi xi mang it nhat cach
thanh binh ngdm mot khoang cach bang 10 cm. Do yéu cau vé thoi gian, thi nghiém duoc tién
hanh theo chu trinh rat gon cua tiéu chuan ANSI/ANS-16.1-1986. C4c mau nudc ngam chiét
s& dugc ldy theo cac méc thoi gian: 2, 7, 24, 48, 72, 96 va 120 gio sau khi bit du tién hanh
ngam.

Ngoai ra, dé lap phuong trmh tinh toc do ro ri cua tirng nhan phéng xa va cac kim loai
nang trong khdi xi mang hoa, cac mau thir nghiém ciing duogc tién hanh ngam chiét trong thé



tich chinh xac 5 1 nu6c cat. Mau s& duoc lay sau 3, 6, 9, 12 ngay va phan tich ICP/MS thanh
phan cac kim loai nhu Pb, Hg, U, Th.

¢, Thir nghiém xi mang hoa voil phu gia bentonite va epoxy

Bentonite va epoxy dugc thém vao hén hop xi ming hoa véi cac thanh phan khac nhau
va quy trinh dong ran khac nhau dé thir nghiém anh wéng cua chung doi véi qua trinh xi mang
hoa chat thai phong xa.

Thi nghiém dwoc tién hanh véi mau dong ran c6 chira 60% bun thai phong xa. Xi mang
chiém 40% trong mau dong ran s& duoc thay thé mot phan bang cac chat phu gia. Thanh phan
bentonite (d3 tuyén, dudi dang bot min) s& duoc thay ddi ¢ muc 5, 7,5 téi 10% va thanh phan
epoxy s& & muc 2, 3 t6i 6% theo khdi lwong. Ngoai ra, trong quy trinh thi nghiém con thi
nghiém epoxy Vvéi vai tro 16p boc cua khéi xi mang hoa. Cac quy trinh kiém tra kha ning
chbng hoa tach cac nhan phong xa, ion kim loai nang va do bén chiu nén tuong ty nhu cac
phan trudc.

I11. Két qua thi nghiém va thao luan
1. Thanh phan hda hoc cua thai Iong va tinh chat bon thai phong xa.

Thai long phong xa tir qué trinh hoa tach quing urani c6 tinh axit rat cao (pH = 1,89),
n6 ciing chira nhiéu nhan phéng xa nhu U, Th, Ra va ion kim loai ning doc hai khac. Ngoai
ham luong Al va Fe rat cao (4-5g/1), trong thai long ciing chtra ham luong I6n ion kim loai
nang nhu Pb, Hg, Cu... va ca nhitng ion phi kim doc hai nhu As vdi ham lugng vuot xa quy
chuan Viét Nam vé nudc thai cong nghiép QCVN 24: 2009. Ngoai ra, cudong do bic xa cua
thai long ciing & muc rat cao : 145 Ba/l (so véi QCVN 24: 2009 chi cho phép 2Bg/l).

Sau khi trung hoa bang NaOH t6i pH = 9, thi long s& chuyeén thanh biin. Trong biin
thai, nudc chiem dén 70% va cac nhan phong xa cling nhu ion kim loai nang bi gitr lai hoan
toan. Cling bdi vi ham lugong nudc I6n trong bun, qua trinh xi mang hoéa s€ khong phai st
dung thém nudc.

2. Anh hirong cua ti 16 xi mang dén khor xi mang chira thai
2.1. Anh huéng dén tinh bén co hoc.

Sau 72 gi¢ dong ran, chi c6 5 mau thi nghiém c6 chira ham lugng xi méng Portland tir
40 — 60% la c6 the dong ran thanh khoi ran chac. Mau chira 35% xi mang 1a 65% bun thai
khong thé dong ran.

2.2. Kha niing phét t4n nhan phéng xa cua khdi xi ming chira thai

Xi mang Portland va bun thai dugc tron vai nhau theo céc ti 1€ 40:60, 50:50 va 60:40.
Han hop nay s& dugc déng rin trong 72 gid véi khudn hinh tru c6 duong kinh 2 cm va chiéu
dai 10 cm. Sau qua trinh dong ran, mau xi ming s& dugc ngam trong 5 lit nwdc khir khoang
(nudce cat 1 1an). Mu s& duoc treo bang day manh dé téi vu dién tich tiép xtc voi nuéc. Sau 9
ngay, mau nudc s& dugc lay va do dac chi tiéu kim loai nang bang phuong phap ICP/MS.

Két qua cho thiy ham lwong cac kim loai ning nhu Pb, Hg déu dat tiéu chuan nuéc thai
cong nghiép cua Viét Nam TCVN 5945:2005. Néu khong ké dén U thi miu ngam chiét co
chira 40% xi méng cho thay kha ning chdng ro ri cac nhan phong xa va ion kim loai khdng hé
thua kém cac mau co chua ti 18 xi méng 16n hon.

Két qua ciing cho thay ti 1& rd ri cua tat ca cac ion déu nho hon 0,1% va tdc do hoa tach cac
nhan phong xa déu nho hon 10-9 g/cm2/ngay. Do d6, c6 thé thiy xi mang Portland 1a vat li¢u
thich hop dé c6 dinh hda nhan phéng xa.



3. Anh huéng cua ching loai xi méng dén khoi xi mang chira thai
3.1. Anh hudng dén d6 bén chiu nén

Xi mang s€ dugc tron véi bun thai theo ti 1€ 40:60, sau d6 dong vao khuén hinh 13p
phuong c6 kich thudc 50 x 50 x 50 mm (|~él loai khuon d@ duoc quy dinh dé do da}c theo
TCVN 3118:1993).. Sau 72 gi¢ dong ran, mau s& dugc chuyén di dé thir nghiém strc bén chiu
nén. Két qua nhu sau:

Mau ML1 ML2 ML3 ML4
Loai xi ming PCB-30 PCB-40 PCW-30 | PCSR30
Do bén chiu nén (MPa) 6,2 6,8 5,7 5,9

Do bén chiu nén ciia mau thap hon kha nhiéu so véi bé tong dugc tron bang xi mang khi
khong ¢o6 bun (12-18 Mpa) do do pH cao cua bun va ti I& xi ming kha nho trong hon hop
(40%). Tuy nhién, sau 72 gid, cac khéi xi mang chtra thai ciing dat tiéu chuan cua Lién bang
Nga vé do bén chiu nén caa khdi xu ming hoa (> 5Mpa), do do, tit ca cac loai xi mang trén
déu phi ho dé sir dung vao viéc ¢b dinh hda bun thai phong xa.

Tir két qua c6 thé thiy xi mang PCB-40 cho két qua do bén nén cao nhat (6.8 Mpa), tiép
sau 12 xi mang PCB-30. C4c loai xi miang nhu PCW hay PCSr déu khdng cho thay bat ky uu
thé gi vé tinh chat nay.

3.2. So sénh v& kha niing ro ri nhan phéng xa
_ Thi nghiém duoc tién hanh theo tiéu chuan ANSI-16.1-1986 véi cac mau hinh tru va
diéu kién ngdm nhu trong phan 2.2. Két qua dugc biéu thi bang cac biéu do sau:
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Nudc sau khi ngdm déu c6 hoat d6 o va B thoa man TCVN-5945-2005 (o < 0,1 Bg/l va
B <1 Bg/l). Hoat d6 phong xa dat muc tang cao nhit ngay sau 2 gio ngam chiét do qua trlnh
ria troi cap tap nhan phong xa tir bé mat mau. Gid tri nay sé& dan on dinh vao céc lan lay mau
sau.



Xi ming PCB-30, PCB-40 va PCW-30 cho thdy khéng c6 su khac biét dang ké vé kha
ning ngan chin cac nhan phéng xa ro ri, chi c6 xi mang PCSr-30 thé hién kha ning ngan can
cac nhan phong xa hoa tach vao nuéc tot hon han.

Tuy nhién, ca bén loai xi mang déu thé hién kha ning ngin can sy hoa tach cac ion kim
loai ndng vao nudce rat tt vai ti 16 ion hoa tach ra nuée déu < 0,1 % va tdc do hoa tach < 10°
glcm?/ ngay.

Mac du xi méng PCSr-30 6 kha nang chdng su rd ri nhan phong xa tét hon, tuy nhién,
no lai khong dat dugc wu thé vé do bén chiu nén cung vai viéc kha hiém va dat do, do do, xi
mang PCB-30 dugc chon cho cac thi nghiém tiep theo.

4, T4c dung cua chat phu gia V6i viéc xi méng héa buin thai phong Xa
4.1. Anh huéng dén @6 bén chiu nén

Bentonite va nhya epoxy dugc thém vao hdn hop xi ming — bin thai véi ti Ié tir 5-
10% dbi véi bentonite va 2-6% dbi véi nhua epoxy. Do khéi lugng riéng cua bentonite thap
va khéi luong riéng caa epoxy cao hon hdn hop trén, viéc thém bentonite s& 1am giam khoi
luong riéng va thém epoxy sé& lam tang khéi lugng riéng khéi xi mang chua thai,

Thi nghiém kiém tra d6 bén chiu nén duoc tién hanh twong ty nhu phan 3.1, két qua
cho thay viéc thay thé 7,5 — 10% xi ming trong hdn hop bang bentonite thi d6 bén chiu nén
cua khéi xi mang chira thai ¢ thé tang dén 13%. Diéu nay co thé giai thich rang nho tinh
truong nd cao cua bentonite khién chat nay lap day céac 16 trong hinh thanh trong xi mang qua
qua trinh dong ran. Tuy nhién, sé lugng nhitng 16 tréng nay 1a hitu han, do d6 viéc tiép tuc
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Gidng nhu bentonite, nhya epoxy s& lam tang do bén chiu nén cua mflu Ién tg’ri 23-38%
tuy theo ti 1€. Nguyén nhan do nhya epoxy c6 dd bén chiu nén rién phan rat 16n, I1én dén 120
MPa

4.2. So sanh kha ning chéng rd ri nhan phéng xa

Thi nghiém dugc tién hanh twong ty nhu phan 2.2 va 3.2. Két qua cho thay bentonite va
nhua epoxy lam tang kha nang chong choi véi sy hoa tach cdc nhan phong xa va ion kim loai
niang ra khoi mau xi ming chira thai.

5. Dé xuét quy trinh xi méang héa bun thai phong Xa sinh ra tir qué trinh ché bién qugng urani

Tir cac két qua nghién ctru thu dwoc, nhém nghién cau ¢é thé dé xuat mot quy trinh
cdng nghé vé xi mang hoa chat thai phdng xa sinh ra tir qua trinh ché bién quang urani nhu
sau:

Budc 1: Nudc thai (pH = 2) sinh ra tir qua trinh ché bién quing urani s& dugc trung hoa
thanh dang bun (dat duoc khi pH =9)

Budc 2: Bun thai co6 do am khoér]g 70% s& dugc tron voi xi mang PCB-30 va phu gia
(Khﬁng bo sung thém nudc) trong thiet bi khuay tron roi sau d6 dong thung hoac tron truc
tiép trong thung chua thai lau dai.

1. K&t luan

PCB-30 la loai xi mang phu hop cho viéc xir ly bun thai phdng xa tir phat sinh tir qua
trinh hoa tach quang urani. Vi ti 1¢ 40%, khéi xi mang chtra thai c6 téh dong ran thanh khéi
ran chic véi do bén chiu nén dat tiéu chuan (6,2 Mpa) va c6 kha nang chdng lai su ro ri khi
ngam trong nudc, ngan chan cac nhan phong xa nhu U, Th hay céc ion kim loai nang nhu Pb,
Hg ra méi truong. Nghién ctiu cling cho thay bentonite va nhwa epoxy 1a nhitng chat phu gia



rat thich hop cho qué trinh xi ming hoa vi ching vira 1am ting d6 bén khéi xi mang, vira lam
giam kha nang ro ri cua cac ion kim loai.

Tai Viét Nam, urani s& duo khai thac tir cic mé trong tuong lai gan. Do dé, qua trinh

hoa tach quang urani s& sém phat sinh luong lon bun thai phong xa. Nghién cau nay s€ gop
phan nho trong viéc chuan bi xay dung co s Xur 1y lugng bun thai trén.
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