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Nghién citu sw van chuyén cac dong vi phong xa va kim loai tir dat
|&n thuc vat sau mét thoi gian trong
Vii Ngoc Bal, Bli Ngoc Thién2, Phan Thi Xuan Mai?, Trwong Thi Hong Loan'?
Phong Thi nghiém Ky thuat Hat nhan, Truong Dai hoc Khoa hoc Ty nhién, PHQG - HCM
2Khoa Vat ly — Vat ly K§ thuat, Trudng Pai hoc Khoa hoc Ty nhién, PHQG - HCM

Tom tit

Trong nghién ctu nay, ching toi tién hanh nghién cu anh huéng qué trinh van
chuyén ddng vi phong xa tir dat 1én rau muéng sau mot khoang thoi gian trong tir 18 dén
26 ngay. Két qua sau cho thdy sau mot thoi gian trong hoat 6 phong xa beta giam 1,25
lan. Trong khi hoat d6 phong xa tu nhién cua 2°Ph, 228Ac, 2°8T| va 2“Bi tang dan theo
thoi gian sinh trudng va phat trién caa cay. Nhung nguoc lai, hoat d6 “°K ¢6 sy suy giam
theo thoi gian trong. Giita cac nguyén t6 kim loai trong nhom alkali ¢6 sy twong quan Vi
nhau. Gitra K va nguyén t Cs, Na c6 su tuong quan nghich véi nhau.
Keywords: Bong vi phong xa, kim loai, thuc vat, hé sé van chuyén.
1. Gioi thiéu

Trong qué trinh sinh truong va phat trién, thuc vat hap thu cac déng vi phong xa tu
nhién hay nhan tao & méi trudong xung quanh. Vi thé, trong thuc vat van ton tai mot luong
phong xa tu nhién, nhan tao nhat dinh nhung tiy mtc d6 phong xa trong thuc vat ma cé
su anh huong stc khoe con ngudi. Tuy nhién, tinh hinh phéng nén phéng xa ngay cang
tang do cac su ¢b rd ri hat nhan, 6 nhidm méi trudng do su khai thac quing va tro xi tir
nha may nhiét dién ma cac déng vi phéng xa tu nhién, nhan tao c6 thé phat tan vao dat
trong, nudc tudi, khong khi va lang dong trén bé mat 1a. Cac ddng vi phong xa tu nhién,
nhan tao, kim loai tir it d4 di chuyén vao cay trong théng qua cac co ché hap thu chat
dinh dudng caa cdy. Sy di chuyén cua cac nguyén té trong cac thanh phan khac nhau cua
cdy ciing khong gidng nhau va dugc dic trung boi hé s6 van chuyén (Transfer factor) TF.
Vi thé khi con ngudi sir dung nhitng thuc pham trong trong moi dat vo tinh da dua vao co
thé mot lwong phong xa. Tuy thude vao ham luong phong xa cao hay thap, thoi gian st

dung thuc pham dai hay ngan s& anh hudng téi siec khoe con nguoi.
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Trong nhiing thap nién gan day, su nghién cru ham luong phong xa, kim loai trong
thuc vat duoc kha nhiéu cac nha khoa hoc quan tdm & cac nudc trén thé gisi. Su nghién
ctiru ndy nham muc dich: (i) xac dinh ham lwong phong xa, kim loai trong cay tréng qua
danh gia anh huong cia nd ddi vai stc khoe con ngudi; (i) xac dinh hé s6 van chuyén
phong xa, kim loai tir dat 1&n thuc vat qua d6 nham muc dich sir dung thyuc vat vao van dé
lam giam ham luong phéng Xa, kim loai ¢ nhirng noi ¢6 ham lugng cao. Pew Basu va
cdng sw (2018) danh gia lidu chiéu xa trong cua “°K trong lwong thuc va thuc pham cua
dan cu khu vyc nha may hat nhan Kalpakkam. Yadav va céng sw (2016) da tién hanh
xé4c dinh hoat do cua cac dong vi phong xa tu nhién “°K, 2Ra va °2Th trong cay lta mi
trong vong hai nim bing hé phdé ké gamma. Tettey-Larbi va cong sw (2013) da tién
hanh nghién ctu va danh gia hoat d6 va liéu hiéu dung thuong nién cua cac dong vi
phdng xa tu nhién 238U, 22Th va %K trong thao moc. Al-Hamarneh (2016) da do hoat do
phong xa cia cac ddng vi phong xa tu nhién 22°Ra, 2°Ra, “°K, va 2°Pb, va dong vi phong
xa ty nhién %Cs trong dat va cac thanh phan khac nhau cua cay laa. Khu vie khao sat 1a
gan nha may dién hat nhan Kaiga. Lwu Viét Hung (2014) di tién hanh nghién su tich tu
clia dong vi phong xa tir dat 1én thyc vat. Cac loai ndng san nhu rau ngoét, che, ngd trong
trén dat Ferralic Acrisol cung voi tu khoang dat hiém va phong xa ¢ muc tich tu céc
nhan phong xa trong phan an uéng dugc khdng cao. Vandenhove va cong swr . (2009) da
nghién ctru hé s6 TF d6i voi cac nguyén té U, Th, Ra, Pb va Po trong hon 700 miu thyuc
vat chia 1am 9 nhom 1on: ngii cbc (cereals), rau in 14 (leafy vegetables), rau khong 1a
(non-leafy vegetables), 1é (root crops), cu (tubers), trai cay (fruits), thio mdc (herbs), co
(pastures/grasses), rom ra (fodder). Két qua cho thiy hé s TF cao & nhirng nhom fodder,
pastures/grasses, leafy vegetables va thip ¢ nhiing nhom legumes va cereals.
Asaduzzaman Kh. va céng sw (2014) nghién ctu hé sé TF cua cac dong vi phong xa
226Ra, 22T, “°K va 88Y tir dat vao ré rau cu tai mot s noi cua Malaysia. Két qua nghién
ctru cho thay c6 su xuét hién cua dong vi phong xa nhan tao Y trong mau khoai mi dugc
tréng ¢ viing Puchong.

Ngoai cac yéu td anh hudng dén kha ning hat va tich tu phong xa, kim loai trong

thuc vat (dat, gidng, phan bon va su chiam soc) thi ching ta thiy rang mdi giai doan sinh



58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

trudng va phét trién caa thuc vat s& hap thu mot luong phong xa, kim loai khac nhau. Ma
rat it cac cdng trinh nghién ctu va ndi vé van dé anh huéng phéng xa, kim loai theo thoi
gian. Do d6, trong cong trinh nay chung toi s& di nghién ciru vé sy van chuyén va tich tu
cua phong xa theo thoi gian.

2. Phwong phap va vat liéu

2.1 Vi tri 1ay mau

Rau duoc trong tai co s trdng rau thuéc x& Xuan Théi Thuong, huyén Héc Man,
Thanh phd H6 Chi Minh. Xuan Théi Thuong niam vé phia Tdy Nam cua Huyén Hoc
M6n, phia Bac giap xa Xuan Théi Son (Huyén Hoc Mén), phia Nam giap xa Vinh Loc A
(Huyén Binh Chanh), phia Dong giap xa Ba Biém (Huyén Hoc Mén), phia Tay giap ndng
truong Pham Van Hai (Huyén Binh Chénh). X& c6 dién tich 18,09 km?, dan s6 nam 1999
1a 17861 nguoi, mat do dan sb dat 987 ngudi/km?

X& Xuén Théi Thuong 1a ving dat mau md, cd nhiéu kénh rach, nguon nuéc doi
dao thuan loi cho trong rau tuoi, dong thoi day cling 1a mot trong nhitng vua rau lon cua
Thanh phé H6 Chi Minh. Pay ciing 13 noi c6 nhiéu khu cng nghiép phat trién nén tiém
tang su 6 nhiém moi trudng do nudc xa thai chua duoc kiém soat day di. Do d6 can thiét
dé danh gia chat luong rau tuoi thong qua viée danh gia ham lwong kim loai c6 trong rau
sau khi thu hoach.

Trong qué trinh sinh trudng va phat trién, cay trong hap thu va tich tu mot luong
ddng vi phong xa. Tuy nhién, trong mdi giai doan phét trién, nhu cau dinh dudng cua cay
s& O su khac nhau. Khi con ngudi st dung cac loai rau xanh da vo6 tinh duwa mét lugng
phong xa va kim loai vao trong co thé qua dudng 3n udng va gay ra mét liéu chiéu trong
nhat dinh. Do d6, ching ta can danh gia kha nang hap thu va tich tu khoang chat cua rau
trong ting giai doan phat trién. Trong cong trinh nay, Chung toi da tién hanh nghién ctu
va theo dBi su thay ddi su tich tu phong xa theo thoi gian sau 18, 20, 22, 24, 26 ngay
trbng cua cay rau mubng. Boi vi, rau mudng 1a mét trong sé nhitng loai rau pho bién &
nuéc ta. Rau mudng 1a loai cay dé& trdng vi no thich hop dé trong voi nhiéu loai dat va c6
thé trong quanh nam. Rau mudng co thoi gian sinh truong va phét trién trong thoi gian

ngan tr 15 dén 25 ngay. Bang 1 trinh bay thoi diém Iy mau:
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Bang 1: Cac thoi diém lay mau rau mudng

STT Tén miu | Thoi gian trong (ngay) Thoi diém ldy mau
1 M1 18 26/04/2016
2 M2 20 28/04/2016
3 M3 22 30/04/2016
4 M4 24 02/05/2016
5 M5 26 04/05/2016
. China HUYEN HOC
LN 0 ¥ » MON . TAN XUAN /
Wy - v X.XUAN THON
4 “Ha Noi Wi OONG
g y ST [ i &
Laos ' XXUAN THOT
THUONG ’
T %}-
./\1/.(’(\ A ‘ d&e <¢>
\L -\7.‘ ‘ Vi tri liy miu
Thailand ¢ é
& -% VINH L
y _ﬂ____‘(_( o /J, %3 X.VINH LOC A
| Cambodia .:i ,
\ f*ﬁ
Ho(‘hi?\ﬁinh
+ Vi tri liy miu

2.2 Phwong phap xac dinh
H¢ phé ké gamma HPGe

Hinh 1: Vi tri 1ay mau.
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Trong cdng trinh nay la hé phd ké gamma siéu tinh khiét HPGe thudc phong thi
nghiém K¥ thuat Hat nhan (NTLab), truong Pai hoc Khoa hoc Tu nhién -bHQG-HCM
Vi hiéu suit twong dbi 35%, do phan giai 1,8% & dinh 1332,5keV. Phan chinh cua dau
dd GC3520 14 tinh thé Ge duong kinh 62,2 mm, cao 50,1 mm. Bén trong tinh thé c6 hc
tru dwong kinh 7,5 mm, sau 23 mm véi cira s6 dau do nhdm 1,5mm. Tinh thé duoc dat
trong budng chi day 100 mm va 10 mm thép bén ngoai. Pé ha ché tia x-ray cua chi st
dung mot 16p dong (1,6 mm) va thiéc (Imm). Hé diéu kién Lynx 32 k dua trén bo diéu
kién tin hiéu sé va duoc diéu kién biang phan mém Genie 2000. Mau duoc dit trong hop
polietilen c6 duong kinh 76,5 mm, chiéu cao mau 20 cm. Mau dugc nhét trong vong 30

ngay dé dat can bang phong xa giira 2Ra va con chau.

Hé dém tong Alpha — beta

Hé dém LB4200 duoc st dung dé do tong hoat d6 phong xa alpha va beta trong cac
mau rau. Hé dugc trang bi budng chi che chian phong méi truong va hé thdng phan tring
triét phong vii try. Phong alpha giam xuéng dudi 0,1 cpm va phong beta giam xubng dudi
0,75 cpm. Hiéu suat ghi téng alpha 16n hon 38 % ddi véi ngudn chuan 2°Po va hiéu suat
ghi tong beta 16n hon 45 % ddi véi ngudn chuan 2°Sr/®Y. Khay dém mau c6 dudng kinh
2 inch (4,5 cm). Mau rau sau khi thu thap duoc nung & 450°C dé thanh tro hoan toan. Sau
d6 mau duoc rai déu 1én khay va mau duoc do trong thoi gian 86400 s.
H¢ phén tich kich hogt netron

Pé phan tich ham luong nguyén té, ching toi st dung phuong phéap kich hoat
neutron trén 10 phan tng ¢ Vién nghién ciu hat nhan Pa lat. DPay la loai 10 phan tng
nghién citu TRIGA - MARK 1l cua Hoa Ky ché tao, cong suat danh dinh hién tai 1a 500
KW. Mau duoc do vé6i hai ché do chiéu khac nhau: (i) Mau chiéu ngan duoc chiéu tai
kénh 7-1 trong thoi gian 60 gidy, duoc do lan 1 trong 120 gidy va do lan 2 trong 400
giay; (ii) Mau chiéu dai dugc chiéu tai mam quay trong thoi gian 10 gio, thoi gian cho ra
tir 2 dén 3 tuan, dugc do lan 1 trong 1200 gidy va do lan 2 trong 7200 gidy. Mau sau khi
thu thap duoc siy & 70°C trong khoang 48 gid cho dén khi du khd, cho vao may nghién

thd. Sau d6 mau tiép tuc duoc cho vao ta sy ¢ 105°C, sy trong khoang tir 4 — 10 gio roi
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ding cdi nghién va may nghién tinh nghién thanh bot. Mau sau d6 duoc dong goi dang
nGt ban kinh khoang 1 cm. Sau khi chiéu va cho, tit ca cac mau duoc do trén hé phd ké
gamma dung detector HPGe ma s6 GMX-30190 & phong thi nghiém phan tich kich hoat
neutron dung cu (INAA-Lab), Vién nghién ctru hat nhan Pa Lat.
3 Két qua va thao luan
3.1.Phan tich hoat d§ phong xa va kim loai trong mau

Trong bang 2, hoat do alpha va beta trong mau rau c6 su bién thién theo quy luat.
Hoat d6 beta trong rau giam dan theo thoi gian trong, dat gié tri cuc dai tai thoi diém M1
la 1004,901 Bg/kg va dat gia tri cuc tiéu & vi tri M5 1a 804,991 Bq/kg. Sau 8 ngay tir thoi
diém M1 dén M5 hoat do beta giam 1,25 1an. Nguyén nhan, Trong c4c mau rau chira mot
lugng Ién ham luong kali (Bang 2) 1a day thanh phan chinh cho sy dong gop tong beta
trong mau (voi hé sé tuong quan giita hoat d6 “°K va tong beta R? =0,8097) giam dan
theo thoi gian sinh truéng va phét trién cua cay. Hoat do alpha trong rau dat cuc dai
(10,211 Ba/kg) tai thoi diém 24 ngay sau khi trong rau va hoat do alpha dat cuc tiéu
(5,916 Ba/kg) tai thoi diém 20 ngay sau khi trong rau.

Bang 2: Tong hoat do alpha-beta thoi gian

Tong hoat do (Bq/kg)
Tén miu Pit Rau
Alpha Beta Alpha Beta
M1 222,05(120) 420,92(7) 9,219(5) 1004,90(15)
M2 232,19(6) 390,80(7) 5,916(5) 968,841(15)
M3 256,14(120) 494,63(8) 6,272(120) 874,299(14)
M4 263,41(6) 515,32(8) 10,211(5) 865,060(14)
M5 260,54(6) 390,80(7) 9,585(5) 804,991(14)

Bang 3: Hoat 6 phdng xa gamma cua cac dong vi theo thoi gian
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Nguyén t6 M1 M2 M3 M4 M5
212pp 1,061(51) 1,027(49) 0,822(48) 1,307(57) 1,400(59)
228\ 3,793(310) | 3,511(303) | 3,849(370) | 5,174(346) | 5,092(364)
208T| 0,859(143) | 0,879(136) | 0,721(126) | 1,247(141) | 1,478(145)
b 2,269(189) | 2,340(109) | 2,472(215) | 2,843(123) | 3,277(133)
214Bj 2,212(131) | 2,014(122) | 2,054(149) | 2,686(126) | 2,800(139)
40K 960,76(3060) | 982,58(3130) | 882,93(2818) | 916,58(2920) | 788,74(2515)

chudi 22Th va 28U 1a khac nhau. Giita cac nguyén t6 trong ciing mot chudi khong cé su
can bang héa hoc trong mau rau. Sy khac nhau nay 1 do nhu cu dinh dudng cua cay

trong qua trinh sinh truéng, phét trién va nhimg dic tinh héa hoc khic nhau cia cac

nguyén to.

Két qua bang 3, kha ning hép thy, tich tu ciia cac nguyén td trong thuc vét cling mot

Bang 4: Ham lugng kim loai va phi kim trong mau rau theo thai gian

Ham lwgng (ppm/g)
Lé?lr:l Alkali metals
Cl Mn | Fe Co |Zn Pa
Na K Cs Rb
M1 72,4656 | 375,6315 | 0,0016 | 0,2708 | 93,4954 | 1,5128 | 1,0904 | 0,0018 | 0,7586 | 0,0004
M2 75,4865 | 378,7526 | 0,0017 | 0,2571 | 76,0558 | 1,3361 | 0,8773 | 0,0018 | 0,7041 | 0,0004
M3 86,6636 | 372,2621 | 0,0019 | 0,2345 | 83,422 | 1,4488 | 1,0425 | 0,0018 | 0,8277 | 0,0004
M4 110,9558 | 367,407 | 0,0025 | 0,3065 | 99,4003 | 1,6564 | 1,5958 | 0,0034 | 1,0438 | 0,0008
M5 113,6507 | 360,2113 | 0,003 | 0,2904 | 82,2151 | 1,9048 | 1,8102 | 0,0031 | 1,418 | 0,001

lwong kim loai (Na, Cs, Mn, Fe, Co, Zn) tich tu trong cay rét ciing ting 1én. Pay 1a nhitng
chat dinh dudng cay trong can vai luong rat it nén theo thoi gian ching bi tich tu dan.

Mt khac, ham lwong cua nguyén tb clor trong cay khdng cé su thay doi theo thoi gian

Tur két qua bang 4, khi thoi gian sinh truong, phét trién cua cay kéo dai thi ham
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bai vi clor 1a nguyén t6 vi lwong séng con cho cay trong clor tham gia vao cac phan tng
ning luong trong ciy. N6 ciing tham gia vao qua trinh van chuyén mot sé cation nhu

calci, magie, va kali ¢ trong cay.

3.2. Danh gia twong quan trong nhom alkali metals

Tur két qua hinh 2, Tong ham lwong phéng xa trong nhdm alkali gan nhu 1a khong
thay d6i (Bang 4), tuy nhién thuc vat hip thu, van chuyén c6 thay dbi qua lai gitta céc
nguyén t4 trong alkali véi nhau. Gitta ham lwong Kkali va hoat do kali c6 sy trong quan tot
véi nhau véi hé sb twong quan R? = 0,8472. Kali 1a mét trong nhitng nguyén té déng gop
chinh vao tong beta trong mau véi R?=0,8097. Giira Na va Cs ¢6 su tuong quan thuan voi
nhau vé&i hé sé twong quan R?=0,93. Két qua cho thay rang khi ham luong Na trong mau
ting 1én thi ham lugng Cs trong mau ciing ting 1én. Nhung nguoc lai, gitta kali va
nguyén t6 Cs ¢ su tuong quan nghich véi nhau véi hé s6 R?=0,9399. Kali 13 mot trong
s6 nguyén t6 lam giam kha ning hap thu Cs trong mau. Giira kali va Natri c6 su tuong
quan nghich véi nhau véi R?=0,8659. Khi ham luong K trong miu dét ting 1én thi kha
nang hut natri trong mau rau sé giam di. Gitra K va Sb cho thay c6 su twong quan yéu voi

nhau. Bai vi, két qua bang 3, ham lwong Sb gan nhu khong c6 sy thay ddi theo thai gian

trong cay.
380 1100
[
‘l.d —
! 1000 y=0.8416x+145.84

& 310 £ R? =0.8097
ER) y =0.088x+291.14 B 500
g 360 R?=0.8472 £
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Hinh 2: Méi tuong quan giira dong vi trong nhém alkali.
Két luan

Trong cong trinh nay, chung tdi da xac dinh hoat @6 phong xa, kim loai trong mau
rau mudng theo thoi gian sinh trudng va phét trién cia cay. Két qua, khi thoi gian trong
tang 1én thi hoat do phong xa cua chudi 23U va 2%Th 1a tang 1én. Nhung nguoc lai, hoat
d6 cua “°K bi giam di trong mau. S6 dém tong alpha trong mau khong c6 su thay doi
nhiéu. Tuy nhién, Tong beta trong mau da bi giam di theo thoi gian sinh truéng va phat
trién cua cdy. Hoat d6 phong xa beta trong miu rau cha yéu l1a do sy déng gop cua
nguyén t6 kali trong mau. Ham lugng kim loai Na, Cs, Mn, Fe va Zn trong mau rau c6 su
tich tu tang 1én theo thoi gian. Gitra cdc kim loai trong nhom alkali thi cé su canh tranh
Idn nhau trong qua trinh sinh trugng, tich tu & cay rau muéng.

Loi ciam on

Cong trinh nay duoc thuc hién véi sy tai trg caa Pai hoc Quéc gia TP.HCM véi ma

s6 dé tai B2017-18-01. Nhom tac gia ciing cam on Vién nghién ciru hat nhan da gitp do

chiing tdi trong viéc phan tich nguyén té kim loai.
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Study of the influence of radionuclide transportation process from
soil to plant during the growth stage
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ABSTRACT

In the present study, the influence of radionuclide transportation process from soil to
plant were determined during the growth stage of water spinach from 18 to 26 days. The
results indicated that, beta activity concertration decreased about 1,25 times after growing
for an amount of time. Meanwhile, natural radionuclide concertration of 21°Pb, ?2Ac,
208T| and 2¥Bi increased during the growth stage of plant. In contrast, “°K concertration
decreased with the development stage. There are correlation among Alkali metals group

and inverse correlation betwen K and Cs, Na.





