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Tém tit: Trong nghién ciru nay, chung toi da sir dung K,FeO, (kali ferrat) dé loai bo
nhan phong xa uranium c6 trong dung dich chuan. Thong qua két tia tao ra trong phan
ung hoa hoc voi chat oxy hoa K,FeOy, uranium bi loai khoi dung dich kém theo san pham
sau phan tmg 13 oxit sit (Fe,0;) — mot chat khong gy 6 nhiém méi trudng va an toan véi
ngudi sir dung. Céac két qua cho thiy hon 80% nong d6 uranium ban dau di dugc loai bo
khoi dung dich. Két qua dat dugc s€ tao tién dé cho nghién ctu K;FeO, mo rong hon va
kha ning tmg dung thuc té trong tuong lai 1a rat 16n.

Tw khoa: kali ferrat, uranium, hoa phong xaq.

1. MO PAU

Ngay nay, nhu cau nghién ctru va ap dung Vat 1y hat nhan ngay cang sau rong. Pic biét,
viéc danh gia liéu lwong va anh hudng cua phong xa 1én méi trudng va stc khoe con ngudi
dang 13 mot trong nhitng van dé thu hat sy nghién ctru cta cac nha khoa hoc. Pang chii y gan
day nhat, nam 2011, vu né nha may dién hat nhan Fukushima ¢ Nhat Ban d3 dé lai hau qua
khong hé nho. Xir 1y ngudn nudc chira lugng phong xa khong 16 dugc luu trit tai nha may
dién sau sy cd dang 1a thach thic 16n dbi v6i cac nha khoa hoc cing chinh quyén Nhat Ban
noi riéng va ca thé gidi noi chung.

Nam 2016, Masashi Kato va cong su [6] da l'fly 227 mau nudc giéng 6 Kabul,
Afghanistan va phat hién ra 19,4% tong s6 mau dugc kiém tra chira uranium vugt muc cho
phép ctia WHO. Pong thoi, Masashi ciing di dé xudt phuong an sir dung hop chat magie — sat
(Mg — Fe) dé loai bo uranium ti nhién c6 trong nude & Kabul. Sang nam 2017, Bajwa B.S. va

cong sy [1] da tién hanh 13y 498 mau nudc 6 SW-Punjab, An D6 v6i muc dich khao sat ham
lwong uranium cé trong nudc ngam ding dé uéng va xac dinh mac d6 anh hudng cta né.
Thong qua phan tich dinh lugng, Bajwa thu duoc lugng uranium trong 498 mau dao dong
trong khoang 0,5 — 579 ug/l Tinh trung binh ra khoéng 73,5ug/l, con sé nay vugt qua gidi han
cho phép 30ug// cua t6 chirc WHO nidm 2011, dong thoi ¢6 216 mau vuot ‘ngudng 60pg//
duoc khuyén cdo boi AERB, DAE, An Do nim 2004 Trén day la hai vi du dlen hinh cua tinh
trang déng bao dong vé lugng uranium ¢ trong nudc, dit ra yéu cau cip thiét can phai tim ra
cach lam giam bét luong uranium do.

D3 ¢6 nhidu phuong phap xtr Iy nudc duge ung dung nham céi thién ngudn nudc, chang
han nhu st dung Clo aé loc nude 1a cach ma ai cling biét nhung lai rat it nguoi biét rang c6
mot sd loai vi sinh vat mién nhiém véi Clo, do d6 muc d6 tiy khong cao, dong thoi quan
trong hon 14 san pham Clo tao ra, vi du Trihalomethanes (3 trong 4 nguyén tir Hydro cta khi
metan CH, bi thay thé bang nguyén tur Halogen — Clo) lai la chét gay ung thu [3]. Dé loai bo
uranium trong nudc thai, phwong phap dong két tia sir dung canxi hydroxit (Ca(OH),) hoidc
natri hydroxit (NaOH) dé dua uranium vé dang két tia uranyl- dihydroxit (UO,(OH),) dé dugc
trién khai. Ngoai ra, cac phuong phap khac nhu hap phy hay két hop khir - két tiia bang kim
loai sit ciing d3 duoc nghién ctru [9]. Vao nim 1996, Delaude va Laszlo [4] d4 nghién ctu
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tim ra mot chit mai, duoc goi la ferrat (Fe(V1)), 1a chét oxy hoa manh va phan Gng cia nd véi
cac chat gdy 6 nhidm xay ra nhanh kém theo sy hinh thanh cac san pham phu 1a Fe(III) khong
doc hai va khong gay 6 nhiém moi truong.... Su oxy hoa cua Fe(VI) phu thude vao do pH cua
moi truong, do pH cang thap thi tdc d6 phan tng xdy ra cang nhanh. Fe(VI) con cho thay tinh
khir tring t6t va vo hiéu hoa nhiéu loai vi sinh vat & lidu lwong thap. Do d6, no da dugc ung
dung trong qua trinh lam sach nuéc va xt Iy nudc thai [5]. Chinh vi 1& d6, ching t6i tién hanh
thuc hién nghién ctru, ap dung phuong phéap vét 1y hat nhan thuc nghiém két hop phuong
phap hoa phong xa véi muc dich sir dung kali ferrat (K,FeO,) dé loai bo cac nhan phong xa
c6 trong nudc. DOi tugng nghién ctru ban du 13 uranium trong mau dung dich chuan uranyl
nitrate (UO,(NOs),). Dé hd trg cho viéc nghién ctru va ghi nhan s liéu, t6i da st dung éng
dém Geiger-Muller & Phong thi nghi€ém chuyén dé vat ly Hat nhan, Truong Pai hoc Khoa
Hoc Ty Nhién, PHQG Thanh ph H6 Chi Minh.

2. NOI DUNG
2.1 Péi twong va phwong phap

Qua nhiéu cong trinh nghién ctru, vao nam 1987, hai nha khoa hoc Bielski va Thomas
[2] da tong két lai, hién nay Fe(VI) co thé duoc tao thanh bing 3 phuong phap cha yéu, bao
g6ém phuong phap uét, phuong phap kho va phuong phap dién phan. Ngoai cac hoa tr1 +2,+3
ma ta thuong biét, thi sit con co hoa tri cao nhat 1a +6, do d6, Fe(VI), cu thé FeO,* — goc
ferrat, 1a mot chat oxi hoa manh, nhat 13 trong méi trudng nude. Dic biét, & diéu kién axit, ion
Fe(VI) thé hién tinh oxi héa cao nhét so vdi bét ky chat oxy hoa nao khac duge st dung trong
loc nude va quy trinh xt 1y chét thai.

San pham tao thanh 1a Fe(III) — mot chat khong gay anh huéng dén strc khoe con ngudi
ma con than thién voi méi trudng. Hon nita, oxit sit (Fe,03) dugc san xuét tir Fe(VI) dong vai
tro nhu mot tac nhan d@)ng két tha voi tac dung 161 kéo kim loai, phi kim loai va nhan phéng
xa tao thanh két taa, két qua cac chit nay bi loai khoi dung dich. Bén canh dé, Fe(VI) con la
chét co6 thé tai st dung dugc nhiéu 1an va c6 kha nang loc chét thai trong nude dat hiéu qua
cao [7].

Céc nhan phéng xa noi chung, uranium néi riéng bi loai khéi dung dich thong qua két
tda tao ra trong phan Uing hoa hoc véi chit oxy hoa K,;FeOq4. Ky;FeOq rin duoc tao thanh tur
phuong phap kho cho vao nudc cit dé pha ché cac dung dich c6 ndng d6 0,1M; 0,01M va
0,00IM. Phuong trinh (1) cho thay, khi kali ferrat gap nudc dé bi phan hiy thanh oxit sat
(Fex03) két tiia va kali hydroxit (KOH) tan trong dung dich [7]. Tiép theo, cho vao 6ng ly tim
moi nong do dung dich K,FeOy & trén va dung dich chuan urani nitrate (UO,(NOs),) ¢6 pH =
4,5+5 da chuén bi trudc d6 véi ti 1& 1:20 va 1:10. KOH tao thanh s& phan (mg voi urani nitrate
thé hién ¢ phuong trinh (2), thu duoc uranyl-dihydroxit (UO,(OH),) ma nguyén tr uranium
trong chat nay mang hoa tri +6 nén kho tan trong nudc. Vi vay, UO,(OH), s& két tha va lang
xudng cung Fe,0s. Piéu nay tao co s cho viée xuat hién két tia hop chat caa uranium dé di
dén két luan cudi cung 1a chat phong xa uranium bi loai bé khoi dung dich.

4K,FeOy4 + 4H,0 — 30,7 + 2Fe,034 + 8KOH (1)

UO,(NO3), + 2KOH — UO,(OH),d + 2KNO; 2)

Khi cac phan umg da xdy ra, dem toan b ong ly tam cho vao may ly tdm quay voi toc

do 2500 vong trong 40 phut. Sau do, lay 1 ml dung dich trong 6ng ly tam cho vao planchets

va dem ’horrlg kho trén bép dién ¢ nhiét do thﬁp.‘ Tién hanh cai dét, ong dém G-M nhu hinh 1

va do s6 dém trong 100 gidy ¢ dién ap 500V. Lan lugt ghi nhéan s6 liéu cua phong, dung dich
chuan va dung dich trong hon hop.



Hinh 1. Hg thiét bi ghi do phéng xa sir dung dng dém G-M trong PTN hat nhan cua truong
PH Khoa Hoc Ty Nhién, PHQG TpHCM.

2.2 Két qua

Ghi nhan két qua sb dém ctia dng dém G-M hién thi. Tinh cic gi4 tri trung binh, sai s6
va phan trim hoat d6 cua chat phong xa bi giam khi cho K,FeO4 vao dung dich chuin. Cac
két qua s6 dém/gidy cua phong, dung dich chuan va cac mau thu dugc tir 6ng dém G-M trong
hai ngay do 4/4/2017 va 11/4/2017 thé hién ¢ bang 1 va bang 2 tuong Gng voéi ti 18 1:20
(0,250ml Fe(VI) va 5ml dung dich chuan) va 1:10 (0,5ml Fe(VI) va 5ml dung dich chuan).

Bang 1: S dém/ gidy ghi nhan dugc cua ti 1¢ 1:20

Sé1indo Phong ?huunai dich Maul Maiu 2 Maiu 3
L1 12 21 22 31 32
Ngay 4/4/2017
Lan 1 0,32 0,96 0,58 042 042 055 047 056
Lan 2 0,40 1,01 0,55 042 043 048 054 045
Lén 3 0,45 1,15 047 042 043 055 050 0,60
TBmau 910,05 1,04+0,07 0,48:+0,06 0,48£0,05 0,52+ 0,02
Ngay 11/4/2017
Lén 4 0,42 1,31 0,56 062 0,60 055 0,56 0,65
Lan 5 0,37 1,28 0,58 054 058 072 061 058
Lan 6 0,40 1,12 0,57 055 056 061 062 0,55
Lan 7 0,35 1,35 0,62 061 058 059 069 070
Lén 8 0,39 1,13 0,59 058 0,60 052 063 057
TBmau 940,02 124+0,09 0,58+0,01 0,59+0,01 0,62+ 0,01




Bang 2: S6 dém/gidy ghi nhan dwoc cua ti 18 1:10

S61an do Phéng Dunxg dich Mau 1 M 2
chuan 1.1 1.2 2.1 2.2
Ngay 4/4/2017
Lan 1 0,32 0,96 042 0,39 039 047
Lan 2 0,40 1,01 0,43 0,42 0,47 0,48
Lan 3 0,45 1,15 0,49 0,37 043 042
TB miu 0,39+0,05 1,04 0,07 0,42 £ 0,03 0,44 + 0,01
Ngay 11/4/2017
Lan 4 0,42 1,31 0,49 0,48 0,60 0,60
Lan 5 0,37 1,28 0,50 0,58 0,49 0,55
Lan 6 0,40 1,12 0,48 0,49 0,52 0,56
Lan 7 0,35 1,35 0,50 0,42 0,57 0,60
Lan 8 0,39 1,13 0,46 0,63 0,48 0,60
TB miu 39 + 0,02 1,24 + 0,09 0,50 £ 0,02 0,56 + 0,03

Dua vao sb dém/ gidy trung binh, tavc() thé tinh duoc phﬁn tram hog}t do chat phong xa da
giam khi cho KyFeO, vao dung dich chuan. Hay no6i cach khac, hi¢u suat loai bé uranium cua
K,FeO4 dugc thé hién qua cong thic (1):

S,-S

H= : 100% 1)

d
Véi H 14 hiéu suét loai bo nhan phong xa (%)
S, 14 trung binh s6 dém/gidy ctia dung dich chuan uranium da trir phong.
S, 1a trung binh s6 dém/gidy ctia dung dich mau loc d trir phong.

~ Phan trdm hoat d¢ chat phong xa gidm di khi cho dung dich Fe(VI) vao dung dich chuén
thé hién qua bang 3.

Bang 3: Phan trim hoat do chat phong xa giam di

4/4/2017 11/4/2017
~ Ti ¢ Fe(VI) va dung dich chudn
Mau
1:20 1:10 1:20 1:10
1 86,87 95,39 77,00 86,27
86,87 91,80 75,94 79,93
3 80,00 -- 73,00 --

2.3 Ban luan

Tir bang 3 cho thiy réng, kali ferrat co thé loai bo dugc trung binh hon 80% nhan
phong xa ra khoi dung dich chuan. Két qua nay phu hop véi két qua nghién ctru cua Petrov va
cong su [8] thuc hi¢n vao nam 2016 trinh bay & bang 4.
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Bang 4: Phan tram déng vi uranium bi loai khdi dung dich trong nghién ctru cua Petrov
va cong su [8].

Nuwéc thwong Nuére bién

Pong vi Ti 1& (%) Pong vi Ti 16 (%)
Pong vi phat alpha

(238+233)(§ 8143 (238+233) 7945

Céc két qua trinh bay bang 3 cho ta két luan rang khi ndng d6 dung dich K,FeO, cang
16n hodc néu ti 1¢ giita lwong Fe(VI) va mau dung dich chuan tang (tur 1:20 1€én 1:10) thi kha
ning loai bo chat phong xa cang cao. Bén canh do, c6 thé thay thé dng dém G-M bang hé do
khac c6 tinh vu viét hon dé van dé nghién ctru duoc mo rong va tim hiéu sau hon néu trudong
hop c6 thém dong vi phong xa khac dugc loai bo thong qua cac phan tmg véi kali ferrat. Bén
canh do, qua trinh loai bd nay lai cho ra san phém két ta chtra uranium UO,(OH),, do do6 van
dé dat ra 1a phai tim phuong phap dé loai bo chat thai nay. Nhu vay, KoFeO, con can duoc
nghién ctru nhiéu hon trong viéc st dung vao doi sdng con nguoi, cho thdy tiém nang phat
trién trong tuong lai rat 16n. Nhimg Gmg dung dau tién ndi bat d6 13 st dung K,FeO4 dé loai
bo chat phong xa trong nude sinh hoat hoac tai ché nudc thai.

3. KET LUAN

Vi céc két qué thyc nghiém dat duoc, co thé da khéng dinh 14n nita viéc st dung kali
ferrat (K,FeO,) dé loai bo chat phong xa uranium trong nude 13 vo cung kha quan. Dic biét,
san pham phu tao ra kém theo trong qua trinh phan tng khong gay hai moéi truong. Piéu nay
s& mo ra thém hudng nghién ctu trién vong trong tuong lai, déc biét 1a ing dung trong viéc
loai bo cac dong vi phong xa ra khoi nude giéng hodc nudc ngam.
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STUDY ON USING K,;FeO; FOR REMOVING URANIUM FROM
STANDARD SAMPLES

“Nguyen Pham Tuong Minh, “Huynh Uyen Chi, “To Xuan Phuong, “Le Thuy Nhi, “Vo Thi To
Vy, *Nguyen Lam Thuy Linh, *Tran Thi Thuy Linh, **Huynh Nguyen Phong Thu, *Nguyen
Van Thang, “Le Cong Hao.

a VNUHCM-University of Science, Faculty of Physics and Engineering Physics, Ho Chi Minh City.
b VNUHCM-University of Science, Nuclear Technique Laboratory, Ho Chi Minh City.
227 Nguyen Van Cu Street, District 5 - Ho Chi Minh City.

Email: nptuongminhl002@gmail.com

Abstract: In this study, we conducted to use K,FeO, (potassium ferrate) to remove
uranium in the standard samples. Through precipitation produced in the chemical reaction
with K,FeQ,, uranium is removed from the solution attached to the product after the
reaction is iron oxide (Fe,O;) - a non-toxic, non-mutant substance. When using
experimental nuclear physics combined with radioactive chemical methods, the results
showed that the percentage of radioactive substances was lower than the original by more
than 80%. The results have created a chance for research K,FeO, to expand and the
possibility of future application.

Twr khéa: Potassium ferrates, uranium, radioactive chemicals.
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