TAP CHi KHOA HOC BHSP TPHCM So 6(84) nam 2016

BUGC PAU NGHIEN CUU MUC PHONG PHONG XA GAMMA
TRONG CAC LOAI PHAN BON VA PAT NONG NGHIEP
TAI VIET NAM SU DUNG HE PHO KE GAMMA HPGe
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TOM TAT
Trong cdng trinh nay, chlng t6i buéc dau nghién cizu danh gia mizc phdng phong xa
tir nhién c6 trong phan bén tiéu thy tai Viét Nam va dat trong bang hé phé ké gamma
phong thap HPGe. Tir d6 danh gia su tuong quan giira hoat do phong xa trong phan bon
va dat trong, ciing nhuw ¢ két lugn ban dau vé mirc dé phoi chieu phdng xa tir dat do sir
dung phan bon tai khu vic khao séat.
Tir khoa: phan bon, dong vi phong xa, dat néng nghiép.
ABSTRACT

An initial study of the gamma radiation background in fertilizers
and agricultural soil in Vietham using the HPGe Gamma spectroscopy

In this study the natural radiation backgrounds in fertilizers consumed in Vietnam
and in agricultural soil are initially assessed using low level HPGe gamma spectroscopy.
The correlation between radioactivities in fertilizers and radioactivities in soil were
evaluated. The initial conclusion about the level of radiation exposure in the surveyed
agricultural soil were reported.

Keywords: fertilizer, radioisotopes, agricultural soil.

1. Giéithi¢u

Trong hoat dong san xuat ndng nghiép, phan bén 1a mot trong nhirng nguyén liéu
quan trong va duoc s dung véi mot lugng kha 16n hang nam. Phan boén da gép phan
dang ké lam ting ning sut cdy trong, chat lugng ndng san. Tuy nhién, trong cong trinh
cua R. Lambert [6] cho thdy mit tiéu cuc cua phan bon 1a 1am 6 nhiém ving dat canh
tac do cac kim loai vi lwong va chat phéng xa tu nhién. That vay, phan bén hda hoc,
chi yéu la hop chit co tén thuong mai NPK va NPKs. Da phosphate 1a nguyén li¢u ban
dau cho tat ca cac san pham phosphate nay, bao gom ca phan bon phosphate Céc
nguyén liéu dugc su dung trong san xuat phan bén co nguon gdc cha yeu tor quang
phosphate c6 ngudn gbce tir tram tich, ndi lra hay nguon goc sinh hoc, ton tai ¢ dang
can xi phét phéat Cag(PO,) c6 trong 16p tram tich bién gan lién voi hda thach hodc dudi
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dang apatit Cas[(PO,)s(F)] c6 ngudn gbc tir nham thach caa ndi lira [5]. Theo danh gia
cua E. M. K. Ashraf va cong su [3] da phosphate cO chira nong d6 hat nhan phong xa ty
nhién cao.

Vi vy, viéc sir dung phan bon dé lam tai phan phdi lai hat nhan phong xa ty nhién ¢
mirc vi luong trong khap moi truong va tro thanh mot ngudn phéng xa, hién twong nay cé
thé dén dén nguy co phong xa tiém nang do phoi chiéu bén ngoai trong thoi gian cu tra tai
CAc trang trai va tiép xuc bén trong thdng qua viéc st dung c&c thuc pham trong trén dat co
bon phén [9]. Sir dung phan bon phosphate nhiéu nim co6 thé lam ting ham lwong radium
VA uranium ciia dat va do dé tang liéu birc xa ma s& dan dén sy gia ting twong tng vai liéu
va gay bénh cho co thé con ngudi [10]. Trén thé gisi, nhidu nghién ctu d4 duoc tién hanh
dé danh gia marc phong xa tu nhién & cac viing phu can caa cac nganh cong nghiép phan
bon phosphate [3,10] ciing nhu & méi trudng dat ndng nghiép sir dung phan bon va hé luy
caa chdng 1én san pham cay trong. [4,8]

O Viét Nam, da c6 mot sé cong trinh nghién ciru danh gia vé anh huéng cua cac
dong vi phong xa trong mdi treong nhu: Tran Vin Luyén, Ngbé Quang Huy [2], dé tai Xay
dieng cor s¢ di liéu vé phdng phong xa ¢ mét sé khu vuec tgi tinh Thira Thién - Hué va ddanh
gi& mire do anh hwéng dén moi trwong ciia Trung tdm Hat nhan TPHCM nam 2010 [1]...
Tuy nhién, cc nghién ctru chii yéu dénh gia phong phong xa ty nhién clia moi truong dét
hoang so chua khai pha (chuan NORM). Trong cdng trinh nay, ching toi thuc hién viéc
danh gia bude dau mic phdng phong xa tu nhién trong phan bén véi mé hinh phan bén,
d4t ndng nghiép & mot khu vuc trdng trot tai tinh Ninh Thuan, mién Trung Viét Nam.

2. Dbi twong va phuong phap nghién ciru

Ddi twong nghién ciu ¢ day 1a mau phéan bén, dat trong tai dia ban phuong My
Binh, thanh phé Phan Rang Thap Cham, Ninh Thuan - céch trung tam thanh phd 4km
va noi du kién xdy dung nha may Pién hat nhan Ninh Thuan 24km.

Cac mau phan bén duoc phan tich 1a cac loai phan bon ma ngudi ndng dan tai
khu vire nay thuong st dung tir truge dén nay gdm co: NPK, dam Ure, Lan Covac,
Supe Lén tro xanh, Kali do, DAP. C4c mAu dét dugc lay 1a mu dat trong cay hoa mau
nhu hanh tay, toi, ca rét, hing qué, cai xanh, hoa cuc, nha dam, mang tay. Sau khi
chuén bi, cac mau duoc tién hanh do bang hé pho ké gamma HPGe sb hiéu GMX35P4-
70 dé xac dinh hoat d6 ctia cAc nhan phong Xxa co6 trong mau. Mau chuin va cdc mau
phan tich (mau dat, miu nude va mau phan bon) duge dong trong hop dang Marinelli,
V6i cling chiédu cao mau 1a 8,8cm va dugc do cling didu kién nhu nhau. Bang 1 va Bang
2 trinh bay danh sach cac miu phén tich va mau chuan va thong tin vé khdi luong, mat
d6 mau sau khi dong hop.
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Bdng 1. Danh sach cac mdu ddt duoc sir dung

STT Tén miu Khéi hrgng (gam) Mat dé (g/cm’) Cay trong

M1A 800 1,420 .

1 Carot
M1B 680 1,207
M2A 670 1,189 A

2 Hanh tay
M2B 710 1,260
M3A 750 1,331 , .

3 Hung qué
M3B 610 1,083
M4A 750 1,331

4 Mang tay
M4B 750 1,331
M5A 800 1,420

5 Nha dam
M5B 830 1,473
M6A 740 1,313 .

6 Hoa cuc
M6B 740 1,313

Cha y: Ki hiéu A4 la dau vu triée khi bon phan; B 1a sau khi thu hoach/ bén phan
Bdng 2. Thdng tin mdt dé ciia mau phan bon

MAau phéan bén
Tén miu Khéi hrgng (gam) Mat dé (g/cm’)
DAP 470 0,8341
NPK 500 0,8874
Supe Lan 580 1,0293
Ure 350 0,6212
Kali 660 1,1713
Lan Covac 370 0,6566

Hiéu suét ghi ciia diu do: Hiéu suat ghi ctia ddu do duoc tinh toan dau tién tir
viéc do dac mau chuan (RGU1 va RGTh1) trén hé pho ké véi thoi gian do 24h sir dung
cong thirc (1) v6i hoat 46 mau chuan da biét, sau d6 hiéu chinh anh hudng cia hinh
hoc, thanh phan va mat d6 cu thé ciia mau phén tich bang phin mém Angle 3. [7]

Hoat d phéng xa: Sau khi c6 hiéu suét, tinh toan hoat d6 phéng xa cia miu
phan tich theo cbng thuec:

S

A= e(E).m.f.t @)
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Trong d6 A: hoat d6 riéng (Bg/kg), S: dién tich dinh tai dinh ning luong E (s6
dém), &(E): hiéu suat ghi cua detector tng véi nang lugng E, m: khoi luong mau (kg), f:
hiéu suat phat gamma caa hat nhan tai dinh nang luong E (%), t: thoi gian do mau (s).

Suét liéu hip thu trong khdng khi: dé danh gia suét liéu hap thu trong khdng
Khi tir cac dong vi phong xa c6 trong dat khao sét ching toi s dung cong thac [12]:

D(nGy.h™)=Cg,Aq, +Cry Ap, +C Ay )

Trong d6, D 1a §u§t lidu hap thu trong khong khi, cac hé s6 Cra, Crn, Ck lan luot
la cac hé s chuyén doi tir hoat d6 phdng xa Aga, Am, Ak Sang suat Ii§u hap thu cua cac
nhan phong xa #°Ra, 22Th va “°K twong ng. Céac hé sé chuyén dbi tir hoat do sang
suat lieu hap thu c6 gia tri twong tng la Cr,=0,4368, C+,=0,5993, C=0,0417.

Liéu hiéu dung hing nim Dy: duoc bién doi tir suat liéu hap thy trong khong
khi véi cac hé so bien d6i, theo cdng thirc sau:

Dy(mSv)=D(nGy/h).8760(h).0,2.0,7(Sv/Gy).10° @3)

Trong d6: Hé s6 chuyén doi suat liéu hép thy trong khong khi sang lidu hiéu dung
hing nam co gia tri 12 0,7 (SV/Gy). Hé sé “chiém chd” ngoai troi (the outdoor
ocuppancy factor) c6 gia trila0,2.

Hoat do Radi twong dwong Ra.,: Theo nghién cau cia UNSCEAR [12] va cac
phong thi nghiém trén thé gigi, su phan bé hoat do phong xa cia cac nguyén to ?°Ra,
#2Th, K 1a khong dong nhét, do d6 dan dén su chiéu xa khong dong déu. Mot hé sb
goi 1a hoat do Radi twong duong dugc dua ra dé so sanh hoat do riéng caa mau ¢ chira
luong phéng xa khéac nhau cua “°Ra, 2?Th, “K. Hoat d6 Radi twong duong duoc tinh
theo cong thirc:

Aw  An, Al
370 259 4810

Trong d6: hoat 49 Radi twong dwong Rae, | téng hoat do khéi cia **°Ra, **Th,
K ang véi hoat do riéng (10Ba/kg) cua “*°Ra, (7Ba/kg) cua 2827 va (130Bg/kg) cua

0K déu tao ra mot lidu chiéu gamma nhu nhau. Gia tri cuc dai cua Rag, phai nho hon
370Bq/kg dé giir cho suét lidu hap thy nho hon 1,5mGy/nam.

Ra,, = 370( j—A +1,43A,,+ 0,077A (4)

Chi s6 nguy hiém biic xa chiéu ngoai: Cach phé bién nhat dé danh gia giéi han
hoat ¢ Ia dya trén chi sb nguy hiém buic xa chiéu ngoai 1, va chiéu trong 1,. Dbi voi
lieu chiéu ngoai, ngudi ta dua vao gié tri hoat d6 cia °Ra, #*Th, °K. Piéu kién an
toan 1a 1,<1. Chi 6 nguy hiém birc xa chiéu ngoai I, hay chi so hoat do chiéu ngoai cho
vung khao sat dugc tinh bang céng thic:

A, AL A

Ra 1 “Th 4 “K_-0,0027A,, +0,0039A,, +0,00021A, (5)
" 370 259 4810
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3. Kétqua va thao luan
3.1. Hoat dé phéng xa gamma ciia mau phan bén va dat ndng nghiép cé bén phan
a. Mdu phén bon
Cac mau duoc thu thap, xir Ii theo quy trinh da xay dung duoc tham khao tir [4].
Sau d6 nhét mau trong thoi gian 1 thang rdi tién hanh do. Thoi gian do mdi mau l1a 1
ngay. Pho gamma do duoc tir da sb ca&c mau phan bon thé hién kha rd cac dinh ning
luong dic trung cua cac dong vi phong xa thuong thiy trong méi trudng. Chlng bao
gom dinh 63,3 keV kha ning do déng gop cua **Th - con tryc tiép cua **2U, tuy nhién
ciing can quan tam sy dong gop nhidu cua tia 63,9 keV (0,023%) cua 2*2Th (chudi #°U)
va 63,81 keV (0,255%) cua “*Th. Sy hién dién kha rd nét cua hai dinh dic trung
338,32 keV va 911,20 keV cua 2 Ac ma hoat d6 tinh tir hai dinh nay lay trung binh c6
trong sé dung dé danh gia hoat do caa ***Th khi gia st giira con *Ac va me 2Th ¢6
can bang dia hda. Tuy nhién, dbi voi phan bon 1a mot ché pham caa nhiéu nguyén liu
khéc nhau, khéng phai 1a moi truong dat, da nguyén thuy nén didu nay phai can nhic.
Céc dinh dic trung xac suit phét cao cua ?*Pb (nhu 295,24 keV va 351,93 keV) va
21Bj (609,31 keV; 1120,29 keV va 1764,49 keV) duoc dung dé tinh hoat d6 caa chinh
cac dong vi nay, ddng thoi duoc Iy trung binh ¢ trong sé dé xac dinh hoat d6 coa
22Ra. Céc vach nang luong 338,3 keV va 911,6 keV cua *®Ac két hop vai vach 238,6
keV cua ?Pb va 583,19 keV cua 2Tl dugc ding dé tinh hoat d6 cua *®Ac va do d6
ding dé danh gia hoat d6 caa *2Th. Tuy nhién, hoat d¢ tinh duoc tir vach 238,6 keV
ua 2?Pb thuong cho gié tri hoi nhé hon so véi cac vach cia ??Ac. Cac vach ning
lwgng caa *°K trong cac mau phan bon hau nhu ludn luén ndi troi. Hoat do cua nd dugc
tinh truc tiép thong qua dinh 1460,82 keV duoc phét ra tir san pham phan rd EC cua
con truc tiép caua né la 1> Ar . Véi cach thirc nhu trén, chung t6i tién hanh phan tich phd

do tir cac mau phan bon khao sat, tru phong, xac dinh dién tich dinh cua cac vach nang
luong quan tim. Dé x4c dinh gi4 tri hi¢u suat twong tng véi cac vach nang luong nay,
ching t6i ding mau chuan RGU1, RGK1 dé tinh toan hiéu suat véi cau hinh caa mau
chuan. Cha y riang cac mau duoc chuén bi trong hop Marinelli c6 cuing chiéu cao mau,
nhung do chat nén khac nhau nén khi nén mau s& c6 mat do khéac nhau. Bang 1 va Bang
2 cho théng tin vé khéi luong va mat do caa cac mau phan bon va dat d& duoc chuan
bi. Do d6 sau khi tinh toan hiéu suét tir thuc nghiém trén mau chuan ching tdi st dung
phan mém Angle [8] dé hiéu chinh vé thanh phan, mat d6 khi tinh toan hiéu suat cho
tirng loai mau phan tich. Sau khi ¢ hiéu suat, tinh toan hoat d6 cia cac dong vi trong
mau dya vao cong thic (1). Céc gia tri hoat d6 tinh toan duogc tir 6 mau phan bon da
thu thap duoc trinh bay trong Bang 4. Két qua cho thay trong cac mau phan bon khao
sat, c6 2 loai phan bon co ddy du cac ddng vi phong xa nguyén thay la Supe Lan va
Lan Covac, hai mau phan bon nay chii yéu thuong dung dé bon 16t cho cay trong, ngoai
ra trong qué trinh sinh truéng cé thé bén bd sung cho cdy. Chang dugc khai thac tir cac
mo quing trong tw nhién, diéu nay dung vai du doan ban dau vé thanh phan cac dong
vi phong xa. Riéng d6i vai phan bon Ure, 12 san pham phu kém theo cia qua trinh khai

28



TAP CHi KHOA HOC DHSP TPHCM Trwong Thi Hong Loan va tgk

thac dau mo & cac mé dau khi ¢ thém luc dia phia nam Viét Nam, ching khong c6 su
ton tai cua cac loai dong vi phdng xa nguyén thay nao.

Céc loai phan DAP, NPK, Supe Lan va Lan Covac déu cho thdy duoc su ton tai
cac dong vi phong xa kha 16n. Trong sé cac phan bén néu trén, ham luwong ?**U cao
nhat & miu DAP (1246,85Bq/kg) va thap nhit & phan Lan Covac (86,43Bqg/kg); ham
lwong °Ra cao nhat & Supe Lan (101,43Bg/kg) va thip nhat & DAP (6,04Bqg/kg); ham
lwong Z*Th & cac mau phan bén hau nhu rat thip; ham luong “°K cao ¢ mau Kali
clorua (15844,80Bq/kg) va NPK (2384,54Bq/kg) thap nhat & phan DAP (73,91Bq/kg).
Vi vay, c0 kha nang co su tai phan bd lai ham lwong phong xa c6 trong cac mau dat do
sw dong gop dang ké tir phan bon do sau mdi vu mia, mét lugng phan bon mai lai dugc
cho vao trong dat, sau nhiéu nam sy tich tu cac dong Vi CUr tang dan. biéu nay can c6 su
danh gia ki ludng va dinh ki dé theo ddi sy bién dong cua mirc phong phéng xa va co
nhiing bién phap cu thé.

Bdang 4. Hoat dé phong xa cd trong cac mau phan bon khdo sat

Mau Ham lwong cic dong vi phong xa (Bq/kg)

phan bon 238 2264 232-|—h(228 Ac) 40K
DAP 1246,85 + 67,95 6,04 + 0,19 - 73,91+ 3,99
Kali Clorua - - - 15844,80 + 810,68
NPK 88,05 + 5,30 40,08 + 2,35 6,16 +0,28  2384,54 + 122,00
Ure - - - -
Supe Lan 116,05 + 3,95 101,43 +2,07 12,74 +0,37 78,95+ 4,30
Lan Covac 86,43 +£5,31 18,19 +£0,57 22,77 + 0,66 545,86 + 28,16

b. Mdu dit trong rau cii
Trong khudn khé dé tai, ching toi thuc hién 1y mau phan tich tir dat tréng rau
trugc va sau khi bon phan trén nhiéu ludng dat trong tng véi nhiéu loai rau khac nhau.
M3i vu mua cd thoi gian dao dong tir 60-70 ngay tly theo loai rau trong. Cac dot bon
phan céch nhau tir 7 d&én 10 ngay tdy thudc vao loai cay trong. Céc loai cay nhu hing
qué, nha dam, mang tay hap thu lugng phan bon nhanh hon; con 3 loai cay con lai 1a
hanh tay, hoa cuc, ca rét hip thu phan cham hon.

Céac mau dat trude va sau khi bon phan duoc lay tai cing 1 khu vuc, trong pham
vi ban kinh 0,5m. Giita cAc mau tai cing mot vi tri lay c6 su thay ddi khdi luong, dan
dén mat do ciing khac nhau 1a diéu kho tranh khoi. Thanh phan va loai dat cia cac mau
dugc xem 1 gidng nhau, chung déu Iy tir dat néng nghiép cia ngudi ndng dan.

Ciing twong tu nhu trén, cac mau dat sau khi thu thap duoc xir I va chuan bi mau
theo quy trinh cua phong thi nghiém da xay dyng. Mau duoc nhét véi thoi gian trén 1
thang dé dat sy can bang phong xa gitra cic nhan con chau dudi ?°Ra. Sau d6 duge do
trén hé phd ké gamma phong thap GMX va tinh toan hoat d6 théng qua gié tri hiéu suat
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dinh ciia vach nang luong twong ung cua dau do dugc tinh tir phan mém Angle. Chi y
rang mic du cac mau dat duoc chuan bi trong cting hinh hoc mau Marinelli véi ciing kich
thudc nhu nhau, nhung do tinh chat cia dét, hodc do d6 nén mau khéc nhau trong thao tac
chuan bi mau, mat do caa mdi mau cd thé khac nhau nhu da cho trong Bang 2. Do d6 can
tinh todn va hiéu chinh hiéu suat cho ting mau twong tng. Vi mau dat thu thap duoc 1a
dat bé mat, thuong duoc cay xoi sau mdi vu mua, do do s& khdng con tinh can bang dia
héa giita ddng vi me va con, chau trong cling mot day nhu d& trinh bay & trén.

Hinh 1, 2, 3, 4 trinh bay biéu db dang cot so sénh hoat d6 cua >*®U, ??°Ra, **Th va
K trong 6 mau dat trude va sau khi bon phan.
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Két qua cho thay cac miu dat sau khi bon phan déu c6 xu hudng gia ting hoat do
phong xa. Hoat do cua **®U truéc khi bén phan dao dong tir 36,19 - 79,07 Bqg/kg, sau
khi bon phan dao dong tir 64,91 - 87,65Bq/kg. Hoat d6 cua *Ra trudc khi bon phan
dao dong tur 32,22 - 56,16Bq/kg, sau khi bon phan dao dong tur 46,73 - 74,92 Bg/kg.
Hoat do cua %Th trudc khi bon phan dao dong tir 50,86 - 77,40Bq/kg, sau khi bon
phan dao dong tir 62,58 - 101,22Bq/kg. Hoat d6 cua “°K trudc khi bon phan dao dong
tir 687,57 -857,15 Bg/kg, sau khi bon phan dao dong tir 731,18 - 890,98 Bg/kg cho thdy
vung dat khao sat ¢6 ham luong “°K rét cao do dat dung dé trong trot 1au doi.
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Bang 5 trinh bay viéc danh gid hé s6 twong quan 1,y giita hoat d6 phong xa tong
cong (Bq) cé trong luong phan bon duoc bon vao dat trong mot vu mua P (tinh trong
1000m? dat) va du lugng hoat do phéng xa (Bq) c6 trong lwong mau dét tha m sau khi
thu hoach. Chl y rang trong sudt vu miia, DAP duoc bén 3 lan, mdi lan t6i da 10 kg;
KCI dugc bon 3 1an, mdi lan ti da 5 kg; NPK dugc bon 3 lan, mdi lan tdi da 15 kg;
Super Lan dwgc bon 1 1an, mdi 1an téi da 15 kg; Lan Covac dwoc bon 1 1an, mdi lan thi
da 30 kg.

Bing 5. Hé s6 twong quan rom gitza hoat do phong xa (BQq) trong phan bon P
va co trong mau dat thir m sau khi thu hoach (cé bén phdn)

Pong vi phéng xa 238y *2°Ra 22Th K pm Bt
I\/I5u‘ phéﬂn bon 45701,40 2248,35 1151,40 364753,70 trong rau
vao dat P

M1 32,01 14,51 11,72 33,83 0,71 cardt
M2 1,49 7,49 18,64 35,10 0,83 hanh tay
M3 9,00 16,57 20,50 43,33 0,90 hing qué
M4 16,22 21,47 29,79 16,06 0,58 mang tay
M5 6,63 0,42 4,84 15,91 0,94 nhadam
M6 3,16 5,20 -5,56 51,85 0,98 hoacuc

Két qua cho thiy mau dét trong hanh tdy M2, hing qué M3, nha dam M5 va hoa
clic M6 c6 su tuong quan kha tot gitra lwong hoat d6 phéng xa cé trong phan bén vao
dat va hoat do phong xa ton du trong dat sau thu hoach trong mét vu mia. Luong
phéng xa con lai trong dat sau khi thu hoach rau ci rét it va thay doi khéc nhau véi cay
tréng khac nhau duogc giai thlch mét phan do cay hap thu va phan con lai thim ngang
va thdm sau vao dat. Do do, can danh gia hoat 46 phong xa trong cay trong tuong ung
va khao sat phong xa theo d6 sau, ciing nhu trong dong nudc tudi tiéu dé danh gia sy
tich liiy phong xa trong dat va méi trudng xung quanh do sir dung phan bon 1au dai.

3.2. Pdnh gid sudt liéu hap thu trong khong khl, liéu higu dung hang nam, hoat dp
Ra twong dwong va chi so6 nguy hiém birc xq tir dit khdo sdt

Bang 7 trinh bay suét liéu hap thu trong khong khi, lidu hiéu dung héng nam, hoat
do Ra tuong duong va chi s6 nguy hiém birc xa tir dat khao sat.
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Bdng 7. Sudt liéu hap thy trong khong khi, Sudt liéu higu dung hang ném,
Hoat dé Ra twong dwong va Chi so nguy hiém buc Xa tur dat khao sat

MAu truéc khi trong (chwa bén phin)

Suit liéu

) hip thy Suat li‘éu hidu ot do Rac Chi sb
MAiu trong khong khi dung hang nam (Bakg) nguy hiém
(nGy/h) Dy (MSv) birc xa
M1 80,30+1,97 0,098+0,002 170,95+3,79  0,465%0,010
M2 96,67+2,03 0,119+0,002 210,45+4,08  0,573+0,011
M3 94,26+1,95 0,116+0,002 205,91+3,94  0,560+0,011
M4 99,97+2,74 0,123+0,003 221,92+4,00  0,597£0,015
M5 100,74+1,94 0,124+0,002 223,22+4,12  0,604+0,011
M6 95,36+1,85 0,117+0,002 209,84+3,80  0,571+0,010
Trung binh 86,52+0,80 0,106+0,001 187,97+159  0,512+0,004
Mau dat sau khi thu hoach (d4 bon phan)
at lieu hap th at lieu hié £
Maiu Strong Elflm”)ngl;) khli.l d?.ll:lg hz‘iellllg nf'lllln Hoat do Racq Ct“ 50 nguy
(nGy/h) Dy (MSV) (Bg/kg) hiem birc xa
M1 95,07+2,17 0,117+0,003 204,83+4,28  0,557+0,012
M2 112,57+2,33 0,138+0,003 247,30+4,84  0,673%0,013
M3 115,59+2,29 0,142+0,003 255,13+4,78  0,694+0,013
M4 125,19+2,31 0,154+0,003 278,38+4,91  0,75740,013
M5 102,91+2,01 0,126+0,002 226,71+4,12  0,61740,011
M6 96,46+1,95 0,118+0,002 211,08+3,98 0,574+0,011
Trung binh  103,86+0,87 0,127+0,001 227,73+1,78  0,621+0,005

S lieu Bang 7 cho thiy trudce va sau khi bon phan hoat do Ra twong duong du
chua vuot qua ngudng 370Bq/kg nhung kha 16n va c6 xu hudng tang sau khi bon phan
Tuong tu chi sb nguy hiém buc xa cting kha cao du chua vuot ngudng 1. Vi du mau
M4 sau khi thu hoach chi sb nguy hiém biic xa do chiéu ngoai 1én dén 0,76. Vung dit
nay duoc biét 12 viing trong rau ca cha yéu cia nguoi dan trong khu vue; do d6 ¢ kha
nang tich ity phong xa tur phéan bon.

4.  Kétluan

Trong cong trinh nay, nhom tac gia da thuc hién viéc nghién ciru mac phong
phong xa co trong phan bon vao dat véi md hinh dat néng nghiép dién hinh tai tinh
Ninh Thuan, Viét Nam. Phan bon thudong dwoc sir dung noi day bao gdm Phéan Lan
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COVAC, Super Lan, NPK, Ure, DAP, KCI. Két qua cho thay hoat 6 phéng xa U,
226Ra, *2Th va “K trong phan bon vao dat kha cao. Hoat d6 tong cong tinh trén 1000m?
trong mot vu mua caa **U 13 45701,4 Bq, cua *°Ra la 2248,35 Bq, cua *?Th 1a 1151,4
Bq va “K l1a 364753,7Bq. Tuy nhién, du lugng hoat do phong xa trong dét sau khi thu
hoach con lai khdng nhiéu. Piéu nay dwgc giai thich 1a do cay trong hap thu luong chat
dmh duong tur phan bon va phan con lai theo nude tudi tiéu tham ngang va thdm sau
xudng dat. Do d6 can danh gia hoat d6 phdng xa trong cy trong tuong tng va khao sat
phong xa theo d6 séu dé danh gia sy tich liy phong xa trong dt do sir dung phan bén
lau dai. Két qua phan tich hoat ¢6 phong xa trén cac mau dat cho thiy truéc va sau khi
bon phan & vu mua khao sat, dat noi nay ciing da chtra hoat d6 phong xa khé cao, gay
nén lidu hiéu dung hang nam kha 16n, hoat d6 Ra twong duong cao va chi s6 nguy hiém
birc xa do chiéu ngoai cao gan 60% mic ngudng gidi han cho phép. Ti Ié ndy ¢ xu
huéng gia ting sau khi thu hoach mot vu mua. Ving dat nay dwoc biét 1a ving tréng
rau ci chu yéu cua ngudi dan noi nay. Do d6 co kha ning tich lity phong xa tir phan
bon. Tuy nhién, can c6 s6 liéu mirc phong phéng xa tir dat nguyén thiry (chua co khai
phd) ¢ khu vuc nay dé c6 thé két luan hoat do phong xa cao caa *®U, 2*Ra, 2*2Th, va
dic biét kha cao cua “°K c6 phai la do tich Kiy trong qué trinh bon phan hay khang.
Ngoai ra can theo déi ¢ dinh ki nhiéu nam dé c6 thé danh gia xu hudng gia ting chét
phéng xa tich lily trong dit.

Ghi chi: Cong trinh nay duwroc thuc hién trén hé phé ké gamma HPGe GMX35P4-70
theo dé tai logi C cap PHOG-TPHCM, mé sé6 C2015-18-07 va dwoc PHOG TPHCM dau
tw thiét bi ciing nhu duyét xét kinh phi.
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