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1. Thiet bi phdn tich d6 tro than bing ky
thuat PGNAA [1]

Duoc B0 KH&CN giao thrfc hi6n dC tai: 'NghiCn
crru xay dung he thi6t bi phan tich ct6 tro sir tung
ki thuit PGNAA v6i ngu6n phdt notron", mi s6

DT.03/09.NLNT, cac c6n bO nghi6n cr?u coa Vi6n
Khoa hgc vi K! thuAt Hat nhan de che tao thanh
c6ng hC thiCt bi phan tich nhanh dO tro srl dung,ki
thuat PGNAA. So dd kh6i ch0c ning cna he thi&
bi m6 ti tr6n H.2.

6ng ctuiE det

t1.ru thu L&p chi
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tu1dv linh
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pho va linh todn d6 tro, ..J

H.2. So dd kh6i h6 ph6n tich dO tro than bdng phrmng ph6p pGNAA.

_Bdng 1. Li6u bhc xq g|y bdi notron vd gamma d b6n ngodi h6p chfua ngudn (khi h€ kh6ng tdm vi6c) vd
ben ngoei thing do (khi dang phen fich mdu) tai vi tri c6ch fim 1 m ve 2 m.

Hor) drPn n/
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Dgy tin higu

Hdp chri
Khoing cdch (m) Li€u buc xa notron

(uSv/h)
Li6u brlc xa nohon

(uSv/h)
Li6u buc xa

gamma (uSv/h)
0,40
0,1 5

Nguy6n lf chung cria he thi6t bi phAn tich dd ho
than bdng ky thuat PGNAA nriy ld srl dung tia
notron phat ra_ trir ngu6n d6ng vi C1252 chi6u vdo
d6ng than. Iriliu than bi kich hoat bAi notron va
phet ra cec tia gamma, cec tia gamma nay tan xa
trong m5u than va di toi dAu thu. Diu thu thu buc
xa gamma chuyen cl6i thanh tin hi6u di6n vd truyen
ve nEp xrir l1i_tin hi6u rOi truydn sang may tinh va
dugc bi6u diSn duoi dang phO ning tuong. PhAn
m6m phAn tich ph6 c6 nhi6m vr,r xrl l!, tinh toen
tr6n phAn ph6 cria tia gamma t0c thdi vd tinh ra gi6
tri dO tro than crla m5u phin tich. H.3 la h)nh anh
phd ndng luong cOa mQt m5u than (toan"ph6 va
phAn ning luong cao)

Thi6t bi phan tich theo kV thu6t pGNAA Id m6t
trong nhfng loai thiet bi phen tich nhanh (thoi gian
kh6ng qua 15 ph0Ulin), kCt qua khe chinh xdc vi

dac bi6t li kh6ng phdi gia c6ng m5u, ph6n tich d6
tro khdng b! 6nh hudng bdi thinh phAn kim toai
nang, d9 Am trong than va cec di6u ki6n mdi
truong kh6c,... He thi5t bi ch6 tao, s0 dung ngu6n
C1252 c6 th6ng luong 0,85x100 n/s, luong m5u
can cho m6t lan phan tich vao khoang 650-750 kg.

Qi6u quan trang khi che tao thi6t bi hat nhdn Id y6u
t6 dam bao an toan h?c xa cho nguoi sr) dung vd
m6i trudng (Bdng 1).

Li6u Clugc ph6p CI6i voi ngudi ldm vi6c trong
moi truong ph6ng xa ld 5 pSv/h.

OO tro cia m5u phdn tich duoc x6c dinh blng
c6ng thoc :

Apt (%)=42.564. (RAT OF 570-1570 BY 260-
340)+(-42.758) l1l

. (BAT O.F 570-1570 BY 260-340) td t| s6 giira hai
sO dem, sO dem ving ning luong cao, tr:r k6nh 570
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H.4. M6 hinh h6 ph6n tich PGNAA thenh he do hiCn
tnxtng nho str dung xe fii nhe hinh minh hAa).

.:, Phen fich d6 irn. Thi6t bi PGNAA phan tich
do tro than. ngoai kha na.ng co the xec dinh ham
luong c6c Oxit cdn c6 th6 ch6 tao md r6ng th6m
chuc neng x6c dinh d0 am trong than.

.t Md r6ng thCm Cf6i tu?ng CIo. Ti phan tich
than. xAy dufng quy lrinh phan tich cho cac loai d6i
tuqng kh6c nhu dat, d6, qu5ng b6xit,... Thi6t bi
ndy ung dung ki6m tra chAt luong nguy6n vdt li6u
dAu vdo vd sdn phAm dAu ra trong tung c6ng doan
c6ng nghd sdn xuAt xi ming vd ung dung d6 x5c
dinh thanh phan kim lo?i trong th5m dd, khai thec
khoang sdn [4, 6].

.1. Chuydn ddi thi6t b! tu;phan fich d6ng
(butk anatyser) thenh thi6t b! phen tich ontine.
Sau khi hoAn thien cec k! thuit tr6n, md rdng chuc
nang ph6n tich online, tuc lir phdn tich vat lieu tren
cec beng tai dang chay.

.i. Sir dung 6ng ph6t/mdy phet notron thay
th6 ngu6n Cl6ng v! ph6ng x? ph1t nutron. Hien
nay. do c6ng ngh6 chd t?o cac loai mAy ph6U 6ng
phat notron cdn d mr?c dO han ch6 nhu tu6i tha
ngan. dO bOn th5p. gia thanh ch6 tao cdn cao, c6 it
cdng ty tham gia ch6 tao, hon nila thi trudng sir
dung loai linh ki6n niy chu,a thLpc su nhieu cho nen
gi6 thdnh ch6 tao thi6t bi PGNAA s0 dung m6y
phErU6ng phet notron cao hon nhi6u loai thiet bi
PGNAA si dung ngu6n ddng vi.

3. K6t luan

DO tai da xay dung thanh cong he thi6t bi phan
tich.d0 tro than sl} dung ky.thuat PGNAA voi
ngu6n ph6t notron ld ngudn ddng vi Cf-252. ViQn
Khoa hoc vd K! thuAt Hat nh6n, Trung t6m trinh
di6n VUng (TDC-Ha NOi) da c6 them mot thi6t bj
phan tich h?t nhan hien d?i phuc vu cho c6ng tac
dao tao chuyon sau, chuyen giao c6ng nghe va ti6n
hdnh cdc nghien cuu khoa hoc c6 lien quan d6n ky
thuft phAn tich PGNAA. Ti6p tuc nghi€n cuu hoan
thi6n chuc ndng d6 ph6t tri6n ung dqng cia'k! thuQt
PGNAA; thoi gian toi, Vidn Khoa.hgc va Ky thuat Hat
nhan s6 Dghlen cuu che tAo thiet bi phan tich dudi
dang c6c sdn phem thuong mai phqc vU t6t cho c6ng
tacthem dd, khai thac, che bi6n than va kho5ng sin d

E coro rrcHtEp m6 sd z - zotz

Vi6J Nam. Cac thiCt b! duqc ch6 tao trong nudc s6
l2rm cho gi5 thanh thi6t bi th6p hon rat nhi6u so voi
nhSp khdu, hodn toAn chrj dQng trong vi6c chuypn
giao c6ng nghe- b5o ,tri, s(}a ch0a va.md rong chuc
nang do cho thiet bi d6 phuc v\r sdn xu5lkinh doanh.

Ching tdi hy vgng nh_an dugc sqr quan tAm hgp
tec dau tu, tu v6n nhim t6i uu chuc n5ng c0a thiet pi
vd ung dung thiCt bi crla c6c don vi trong ngdnh Thdn
vir Khodng sdn ViQt Nam al6 vigc ung dung neng
luEng nguyen t0 vi muc dich hda binh trd n6n da
dgng vd thdnh cong trong nganh cong nghiep quan
trong cia Vi6t Nam, phuc vu dic lyc cho que trlnh
cong nghiep h6a-hien dai hoa d5t nuoc.D
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