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Nghlen ctru qua trinh van chuyen d6ng vi phong xa tir dat 1én
rau mudng tai khu virc mo dat hiém Muong Hum, Bét Xit, Lao Cai
Nguyén Vin Diing"*, Nguyén Thi Thu Trang®, Vii Thi Lan Anh', Do Dinh Thuin'

{Khoa Mdi triimg, Triromg Bai hoe Mo - BDia chdr
Tredmg Bai hoc Kinh ¢ Quoc din

TOM TAT

Trong nghién cifu ndy. chimg t6i tién hinh nghién ciu qua trinh vin ::hu_l,ren dung vi phong xa tir dat 1én
rau mudng sau mdt khodng thiri gian tréng tir 4 dén 6 tudn tai khu vire mo dit hiém Muémg Hum, huyén
Bat Xst, tinh Lo Cai. Cac phép do dwoc thuc hién bang hé phén tich phé gamma véi detector germanium
d tinh khiét cao HPGe. Két qua cho thiy sau mét thiri gian tréng hoat dé phong xa béta giam 1,68 lin.
Trong khi hoat d§ phong xa tu nhién **U, **Th ting din theo théi gian sinh truong va phat trién cua ciy,

hoat dé K co su suy giam theo thoi gian tmng Két qua hé s6 vin ::hu:,ren tir dét 1én cdy (TF) déi vai
28U, P2Th va “K lan lugt la: TF(**U) = 1,37 — 2,18; TF(**Th) = 0,53-1,47 ; TF(YK)=1,14 - 1,69.

Tir khéa: Hoat d6 phong xa; dit hiém; rau mudng; hé s6 vin chuyén (TF); Lao Cai.

1. Bit vin dé

Hién nay, nghién cim sir dung sinh vit chi thi trong quan tric, dinh £14 va X I_l,r mi1 trromg di dugc
nghién ciu va 4p dung ring rail trén thé giol. Sinh vit chi thi lién quan mat ﬂ'IIrE‘t dén hién trang mi1
truromg sung Thurc vit khing co kha ning phin biét cac ﬂcmg vi cua cic nguyén té. Bung vi phong xa
duge sir dung rng rdl nhur chit danh diu trong cac nghién cim sinh Iy thure vit va sinh hoa dong vit. Noi
chung thire vit phin img vai dcmg vl phong xa twomg tr nhr cac dung vi khéc co tinh chét hoa ly tong
tu. Thure vit cling 13 mét mit xich quan trong trong viéc vin r:hu:,ren cdc hat nhin phong xa tir cac ngudn
giy 6 nhiém den COn gl va co thé dugc sir dung nhir nhimg chi thi trong quan trac & nhiém phéng xa
mii truimg bang cac chi thi sinh hoe [1-3].

Nghién ciru vin chuyén cic dnng vi phnng xa tir dit vio ciy 13 mdt linh vy rét duoc quan tim & Viét
Nam. Trong nhimg nim qua di c6 mdt s6 can bg khoa hoc trong mrde, vi du cac nhom nghién ciru cia tac
gida Nguyén Hio Quang, Bing Birc Nhin [10] da nghién el xdc dinh hé sé viin chuyén (TF) cia "™Cs va
MSr phong xa tir dit vao lna va rau hap cdl trong mt chuong trinh phm hop nghién cim véi Co quan
Nang lugng nguyén tir quéc té (IAEA) [2]. i 6 dy én diéu tra vé mirc dd tén luu cia *'Sr, ''Cs va
1%+240Py trong dat khéng canh tic va canh tic ciia Viét Nam; diéu tra vé phong xa trong dit va thuc vit
[4. 10, 11].

Trong nhimg thip nién gﬁ.n diy, su nghién ciru him hrong phong xa, kim loai trong thue vat dugce kha
nhiéu cic nhi khoa hoc quan tim & cic nudc trén thé gidi. Pew Basu va cong su (2018) danh gid liéu
chiéu xa trong cia K trong lwong thue va thue phém cia din cur khu vire nhd may hat nhin Kalpakkam.
Yadav va cﬁng SIT []6] di tién hanh xdc dinh hoat d6 cta cic dong vi phong xa tw nhién K, ®*Ra vi
ITh trong ciy lia mi trong vong hai nim béng hé phé ké gamma. Tettey-Larbi va céng s [17] di tién
hanh nghién ciru va danh gia hoat dé va liéu hidu dung thiréng nién cia cic déng vi phung xa tir nhién
#¥U, #*Th va K trong thao méc. Al-Hamameh [12] di do hogt d phong xa cua cac dong vi phong xa tw
nhién ***Ra, ***Ra, *K, va *'°Pb, va dnng vi phong xa tir nhién '¥'Cs trong dit va cic thanh phan khic
nhau cua ciy lia. Khu vire khao sat 13 gin nha may dién hat nhin Kaiga. Luun Viét Hung [14] da tién hinh
nghién sir tich ty cia dung vi phing xa tir dat 1én thue vit. Cac loai nong san nhur rau ngot, che, ngd I:rung
trén dét Ferralic Acrisol cung vol tu khodang dit hiém va phdng xa cdé mirc tich tu cac nhin phing xa trong
ph::'in in uéng duge khing cao. Vandenhove va cong sur [13] di nghién ciru hé sd TF dbi véi cac nguyén
) U, Th, Ra, Pb va Po trong hom 700 méu thie vit chia lam 9 nhém lém: ngii coc (cereals), rau an la
{leafy vegetables), rau khéng li (non-leafy vegetables), ré (root crops), ci (tubers), trii ciy (fruits), thio
mic (herbs), co (pastures/grasses), rom ra (fodder). Két qua cho I.hé_l,r hé s TF cao & nhimg nhom fodder,
pastures/grasses, leafy vegetables va thip & nhimg nhém legumes va cereals. Asaduzzaman Kh. va cong

* Tiic gid lién hé
Email: nguyenvandung@humg.edu.vn
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su [11] nghién ciru hé s6 TF cua cic déng vi phong xa **Ra, *?Th, *K va *Y tir dit vio ré rau cu tai mét
s6 noi cua Malaysm

Viéc danh gia qua trinh van chuyen cac dong vi phéng xa tir méi truong dat sang thuc vat la mét qua
trinh hét sirc quan trong trong mé hinh danh gla anh huéng cua phong xa ddi voi con nguol. Tuy nhién,
qua trinh hép thu céc hat nhin phéng xa qua ré cdy rat kho dé dinh lmmg do dat 1a mét hé rét phirc tap. Vi
vdy, dé danh gia qué trinh van chuyén cac dong phong xa tir méi tru'ong dit sang thuc vat, hé s6 vin
chuyén (TF) thudmg duoc sur dung. Hé s6 nay duge dinh nghia la ti sé6 ham luong cua déng vi tinh cho
mét dom vi khéi luqng trong mau thuc vit khé so véi ham hrong cua chinh déng vi nay trong mét don vi
khéi lwgng cia miu dat khé & chinh tai vi tri cay trong [5-7]

No6i dung bai bio nghién ciru qua trinh vin chuyén cic nhin phong xa tu nhién (U, Th, K) tir dit 1én
rau muéng sau mét thi gian trong tai khu vie Muong Hum, huyén Bat Xat, tinh Lao Cai.

2. Déi twgng va phuong phip nghién ciru
2.1. Vi tri nghién ciru

Rau dugc trong tai khu vie Mudmg Hum, Nam Pung, huyén Bat Xat, tinh Lao Cai. Piy ciing 1a noi ¢
nhiéu mo khoang san chira ham luong cac nhan phéng xa, kim loai cao dang thuc hién cic phuong phap
tham dé, danh gia trir lwgng nhu: dit hiém Mudong Hum, Nam Bung, chi kém, sit... nén tiém tang su 6
nhiém méi tmong do su phat tan cac nhin phong xa, kim loai vio moi truong dat, nudc [4]. Do d6 cin
thiét dé danh gia chat luqng rau tuoi dugce trong trong khu vuc thong qua viéc danh gla ham lugng cac
nhian phéng xa tu nhién c6 trong rau sau khi thu hoach. Trong quai trinh sinh truong va phat trién, cay
trong hap thu va tich tu mét luong déng vi phéng xa ti nhién, kim loai. Tuy nhién, trong mdi giai doan
phal trién, nhu ciu dinh dudng cia cdy sé co sy khic nhau. Khi con ngudi sur dung cdc loai rau xanh da
v tinh dua mét lugng phéng xa va kim loai vao trong co thé qua duong an uong va gay ra mdt liéu chiéu
trong nhat dinh. Do d6, can danh gia kha nang hap thu va tich tu khodng chit cua rau trong timg giai doan
phit trién cua ciy.

Trong ndi dung bai bdo, ching to1 da tién hanh nghlen ciru va theo doi su thay déi su tich tu phong xa
theo thii gian tir 4 dén 6 tuan trong cua cdy rau muong. Boi vi, rau muong la mot trong ) nhimng loai rau
pho bién & nudc ta. Rau mudng la loai ciy dé trong vi né thich hop dé trong véi nhiéu loai dit va co thé
trong quanh nam va la loai rau dugc dung pho bién cua ngudi dan Viét Nam. Rau mudng c6 thdi gian
sinh tnrong va phat trién trong thii gian ngan tir 4 dén 6 tuan.

Khu dat trong rau duge lam toi, tao thanh luong 6 rinh thoat nuéc, dé nude khong bi dong lai bé mat
ludng dit sau do gleo hat rau muong trén cac luong dat da chuan bi (hinh 1).

Tai khu vure tién hanh Iay 05 mau dit, 05 miu rau muong de xdc dinh hoat d§ cic nhian phong xa cua
dat, rau truéc va sau khi tréng. Khéi lrgng va thoi diém liy miu rau duge dua ra & Bang 1.

Bang 1. Théi diém lay mau rau muéng

STT Ky hiéu mau Thai gian trong (ngay) Trong luong mau (kg)
1 RM.0I 24 2-3
2 RM.02 28 2-3
3 RM.03 32 2-3
4 RM.04 36 2:3
5 RM.05 40 2-3

Hinh 1. So dé vi tri nghién ciru
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2.2, Phirong phap ngﬁum cu
2.2.1. Xde dinh hé 56 van chuyé én TF

Su vin chuyen dmlg vi phong xa giia diit - ciy tmng la mét trong nhimg con dutmg theo do cic hat
nhin phing xa di vao con ngudi. HE sb vin chuyén (TF) la dai lugng don gian nhit dé dinh lugng va dy
dodn & nhiém hat nhin phéng xa dbi vai cdy trong co nguyén nhian tir méi trromg dat, hé sb van chuye:n
dupe xac dinh theo cing thirc sau [19]:

TF ==t (n
Ca
Trong dé: Cu 14 hoat d§ phong xa trong ciy (Bg/kg kho);
Cala huat do ph-:mg xa trong dit (Bg/kg khd).

Pé tinh todn hé sd vin chu}'en phai tuin tha cic quy trinh nghiém ngat khi thu thip miu dit va thuc
vit [19]. Hoat d§ phdng xa trong dat ludén duge xdc dinh trén co sé trong lugng khé vii dé sin dit dén 20
hodc 50 cm tiy thudc re cac loai ca},r trir co (10 cm). Khi xac dinh hoat dé phong xa trong thuc vit, cac
phan in duoc cia cdy trcmg (ngili coc, ci, gua, 1a an dugc...) thuémg duoc nghién ciu va cling duoc xac
dinh trén co s trong kho cua thue vat.

2.2.2. Plhuwrong phap phdn tich

a. Hé phiin tich phd gamma HPGe

Cic méu dit thu thip duoc dem phoi dudi ning cho khé tw nhién. Sau d6, cic miu nay duoc siy &
nhiét d 110°C trong tu siy cho dén khi trong lugng thay déi duéi 1%. Cic miu dit khé duge loai bo di
con sot lai ba.ng cach sir dung sang cé dwémg kinh 156 1-2 mm réi nghlen dé dat kich thude hat 1a 0.5 mm.
Toan bd mau rau muﬂng dugc nra cén thin dé logi ba dit va bui bang nudc sach, sau do duge say khé &
110%C va ciing duoc nghlen min dé thu duoc kich thudc hat 1-2 mm. Céc miu di xir Iy durge trin déu de
dam bao tinh du-ng nhit va duge dong goi trong hdp hinh tru ¢é dudmg kinh 74 mm va cao 30 mm. Khii
lugng ciia mau dit 1a 180g va cia mau rau mudng la 100g. Tit ci cic mau nay dugc nhit trong khoang 4
tuén dé thiét lip trang thai cin bing trudc khi do [18].

Céc miu duge do bing may do phd gamma nén thip duge che chin bing chi CANBERRA vai may do
germani ¢d df tinh khiét cao HPGe co df phin giai 1,86 keV & 1.332,49 keV dinh quang la o va higu
sudt trong doi la 15%. Bé thu thip da s6 Liéu thong ké va giam sai 50 thong ké, than gian do cho cac mau
dit 1a 100.000 gidy trong khi déi vori thue vt 1a 150.000 gidy. Ngoai ra, thai gian do nén la 100.000 gidy.
Phin mém Geniee 2000 dugc sir dung dé thu thip dir li¢u va phén tich phé. Hoat dé cia **U va **Th
chira l:mng cdc miu duge suy ra hang phuong phap do ching té1 phat trién trung binh chi sir dung mét gis
tri tuyét ddi cua higu suat & ning lugng 1.460,82 keV tuong ung vai dac tinh tia gamma cua MR va duimg
cong higu suit trong déi [18]. Déi véi méi mau, duémg cong higu suéit tuong déi F(E) dugc xdy dung dya
trén cic dinh gamma 295,57 keV va 351,9 keV cia 2¥Pb va 609,31 keV, 1.120 keV, 1.764,49 keV, dinh
ciaa 2MBi. Hoat dd ciua ¥ Th duge tich ra bai tia gamma 911,1 keV cia 2*Ac vi tia gamma 583,19 keV
ciia 28T,

b. Hé dém !'ffng alpha — béta

Hé dém LB4200 duge sir dung dé do témg hoat dé phong xa alpha va béta trong cac miu rau. Hé duoc
trang bi buEmg chi che chin phing mdi truomg va hé I.hﬁng phan tring triét phong vii tru. Phong alpha
giam xudng dudi 0,1 cpm va phing beta giam xm:mg dudi 0.75 cpm. Hiéu sudt ghi tcmg alpha 1ém hon 38
Ve dbi v ngudn chuin 2"Po va hiéu suit ghi ting beta lon hon 45 % déi véi ngudn chuin HSr/™Y. Khay
dém méu co duwdmg kinh 4,5 cm. Miu rau sau khi thu thip dugc nung dé tro hodn toan. Sau dé miu duge
rai déu lén khay v miu dirge do trong théi gian 86.400 s.

3. Két qui va thao luin
3.1. Tang hoat di phéng xa trong méu phén tich

Két qua phin tich hoat d alpha, béta trong miu dét, rau dirge ra & bang 2. Tir bang 2 cho I.hé_‘,r hoat dé
alpha_, béta trong miu rau co s bién thién theo quy ludt. Hoat dé béta trong rau gla.m din theo thixi gian
I:rcmg dat gia tri lom nhit tai miu RM.OI 1a 712,87 Bq/kg va dat gid tri nho nhat tai RM.O5 1a 423,89
Bg/kg. Sau thin gian 16 ngay tir miu RM.01 dén RM.O5 hoat dd béta giam 1.68 lin. Ngzuyén nhin, trong
cic mau rau chira mjt legng ldm ham lweng kali day 13 thanh phan chinh cho s dong gop tong béta trong
miu (vdi hé s tuong quan gitra hoat dé *"K va tung béta R*=0 8097} giam dén theo thin gian sinh trucmg
vi phat I:mrn cua ciy. Hoat d¢ alpha trong rau dat gia tri ldn nhét 1a 13,31 Bg/kg mau RM.04 sau thin gian
36 ngiy trong va hoat d6 alpha dat gia tri nho nhét 7,93 Bg/kg miu RM.02 sau 28 ngiy trong.
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Bang 2. Trii-ug hoat d alpha, béta rrong mau dit, rau

Téng hoat do (Bg/kg)
STT | Ky higu miu Dit Rau
Alpha Béta Alpha Béta

] RM.01 132,13412,43 | 3257642143 | 11224223 | 7128744342
2 RM.02 143,25414,22 | 287.54+18,21 | 7.93+1,23 | 576,75+38.64
3 RM.03 165.42416,45 | 4074542532 | 8324176 | 469,30+36,32
4 RM.04 167,32+17.67 | 4274342742 | 133143,65 | 451,17435,78
5 RM.05 157,38+15.54 | 3035442212 | 12424243 | 423,89433,34

3.2. H¢ s vin chuyén ciia **U, **Th va K tir dit lén rau )

Cac s0 liéu phédn tich hoat dé dong vi phong xa trong rau muong va trong dat dugc dua ra o Bang 3. Tir
Bang 3 cho thiy, hoat 43 nhin phéng xa t nhién trong dit cia **U cé gia tri tir (80,71+124,.93)Bg/kg
khd; **Th co gia tri tir (74,61+143,12)Bg/kg khd; va “"K co gi tri tir (242,73+386,67)Bg/kg khb. Hoat dd
phéng xa tir nhién trong rau sau thii gian tréng cia 25U co gia tri tir (65.78+98,29)Bg/ke khé: 2*2Th co
gid tri tir (33,84+76,53)Bg/kg kho; va “"K co gia tri tir (397,53+447,27)Bg/kg kho.

Bdng 3. Hoat dé phéng xa 238U, 232Th, 40K trong mdu ddt va mdu rau

Loaimau | Mau U-238 (Bq/kz khé) | Th-232(Bghkgkhd | K-40(Bg/kg khd)

D.0l 124,93£1,02 143,1221,13 386,67£24.12

it D.02 10049111 119,74+0.46 338,69£26,55
D.03 80,710 98 74,6120 88 242,73£24,13

D.04 95,780.76 88,580,097 273,77£25 41

D.05 11209113 123,180,098 324,58£20,14

MR.01 83,6321 26 64,25:0,97 435 36£14,25

Rau MR.02 98,59=1 42 76,530,584 447,27=18.74
MR.03 76,49=1 33 33,8421 .26 40184222 41

MR.04 98.29=1 01 43,87+0,92 397,53226,98

MR.05 65,780 98 35.97=1,12 428 92:25 41

Tir bang 3 cho thiy “*U dwoc hip thu béi rau tit hon **Th. Diéu nay di duoec chimg minh trong cac
thi nghiém ciia Mortvedt L4 thic vét hip thu Urani 1ém hon Thori [20].

Tir s liéu phin tich hoat 46 phéng xa ti nhién cia **U, **Th va K trong rau va dit, két qua tinh hé
56 viin chuyén TF tir dét 1én rau duge dira & Bang 4.

Bang 4. Két qua hé s6 vin chuyén TF tir dat lén rau mudng sau thei gian trong

STT Ky hiéu mau TF-**U TF-*'Th TF-*"K
l MR.01 1,78 0.53 1,14
2 MR.02 1,98 0.99 1,37
3 MR.03 2,03 1.04 1.69
4 ME._04 2,18 1.47 1.48
5 MR.05 1.37 0.89 1,35

Tir bang 4 cho thiy: Gia tri TF(***U/rau mudng) trong khoang 1,37 = 2,18; TF(**Th/rau mudng) trong
khoang 0,53+1.47 va TF(*K/rau mudng) trong khodng 1,14 =1.69. Bang 4 cho thiy kha ning hip thu
nhin phong tr nhién 2**U ciia ran muémg cao hon so vii 22Th civ 1.4 lin.

Tir két qua phin tich dua ra dugc méi tuong quan giita hoat dé phong xa trong dat va hé sb TF trong
rau. Két qua dura ra & hinh 2 va hinh 3.
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Tir hinh 2 va hinh 3 cho thiy mdi twong quan giira hoat d¢ déng vi phong xa trong dit va TF 1a nghich
bién. Diéu do cho thay, khi hoat d6 cac dong vi phong xa trong dat tang thi kha nang hap thu 1én cay sé
giam. Hé so TF giam tuy thudc vao loai cdy va loai dong vi phong xa.

4. Két luin

Két qua nghién ciru da xdc dinh dugc hoat dé phong ty nhién 8, 22Th va *K trong rau mudng theo
thoi gian sinh truong va phat trién cua cdy. Khl thoi gian trong tang lén thi hoat dé phong xa cia **U va
32Th la tang lén. Tong hoat d¢ alpha trong miu khong O sur tlmy doi nhleu, tong hoat do béta trong mau
di bi giam 1,68 lin theo thai gian sinh truong va phat trién cua ciy. Két qua ciing cho thiy kha nang hip
thu nhan phong xa #*U cua rau muong cao hon so v6i nhian phong xa 2*2Th.

Két qua ciing xdc dinh dugc moi tuong quan gitta hoat do cung mét déng vi trong dat va cay la méi
tuong quan dong bién nhung vai TF lai la nghlch bién. Cé nghia rang, khi hoat do dong vi phong xa trong
dit tang cao, ciy sé giam din su hip thu va dam bio mét luong vira du cho qua trinh sinh truong.
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ABSTRACT
Study on the process of transporting radioactive isotopes from soil to
water spinach in the rare earth mine Muong Hum, Bat Xat, Lao Cai

Nguyen Van Dung'*, Nguyen Thi Thu Trang? Vu Thi Lan Anh!, Dao Dinh Thuan'
'Faculty of Environmental, Hanoi University of Mining and Geology, Vietnam
*National Economics University, Hanei, Vietnam

In this study. we conducted a study on the transport of radioisotopes from the soil to water spinach
after a period of 4 to 6 weeks of growing at the Muong Hum rare earth mine, Bat Xat district, Lao Cai
Province. Measurements were performed using a gamma spectrum analyzer with a high punty
germanium detector HPGe. The results showed that after a period of planting, beta radicactivity
decreased. While natural radicactivity *U, ***Th increased gradually with the time of growth and
development of plants. But in contrast, **K activity had a decline with growing time. The resulting soil to
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plant transport coefficient (TF) for **U, ¥Th and *K is: TF(®*U) = 1.37 — 2.18; TF(**Th) = 0.53-1.47;
TF*K)=1.14 — 1 69.

Keyweords: Radioactivity; water spinach; transport factor (TF); Lao Cai.
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