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KY THUAT HAT NHAN TRONG NGHIEN CUU
HIEN TUGNG THUY TRIEU BO

Mai Van Nhon, Trinh Thi T Anh
B6 mdn VAt ly Hat nhdan , Khoa Vit 1y, Trudng Pai hoc Khoa hoc Ty nhién - PHQG-HCM
(Bai nhan ngay 27 thdng 6 ndm 2003)

TOM TAT: K§ thudt hat nhdn cé thé dugc ding dé xdc dinh mot s& théng sé
ciia tdo va trdm tich. Cdc k¥ thudt nay la:

1) Sit dung phuong phdp phéan tich kich hoat dé xdc dinh ham lugng cdc kim logi nhu :
Mg, K, Mn, Co, Fe va Zn & trong cdc mdu tdo va trdm tich.

2) Sit dung phuong phdp Pb-210 dé xdc dinh tudi va xdc dinh t6¢c d béi ldng tram
tich tai vinh Cam Ranh.

Nong d6 cita mdt s6 kim logi nhu : Mg, K, Mn, Co, Fe va Zn trong tdo la rdt
cao. Piéu nay tgo diéu kién cho sy bing phdt tdo djc, gdy nén hién tugng thily triéu
dé. Nong dé nay & cdc mdu trdm tich vai ndm gan ddy da tdng cao so vdi nhitng ghi
nhdn trude day. Téc dé boi ldng trdm tich tai vinh Cam Ranh dd duoc ghi nhén.

K§ thuit hat nhan dugc st dung nhua mdt cdng cu dic lyc nhdm nghién ctu moi
trudng, dic biét nhiim phét hién nhitng bi€n dong bat 1¢i cho m6i wrudng. Cdc k§y thudt nay
gdm c¢6: K§ thut phan tich dinh wdi rdm tich , k§ thudt phan tich kich hoat neutron, k§
thuat ddnh ddu dinh wdi rdm tich bing ddng vi phéng xa, ky thuat gdn H® vao céc hop chét
doc hai.

Trong bdo cdo nay ching t6i xin don ¢t mGt s6 ng dung chinh dd dudc thyc hién trong hai

nim gin day (2000 - 2003):

1. Ung dung k¥ thuét phén tich kich hoat neutron nhdm x4c dinh ham lugng mét s0 nguyén
t8 kim loai nhu: Mg, K, Mn, Co, Fe, va Zn trong cdc mau tio.

Két qud cho thdy: Ham lugng clia cdc nguyén 6 trén trong tdo déu rdt cao. Viéc nay tao
diéu kién cho su bing phét cdc loai tdo doc, 1a nguyén nhan gdy ra hién tudng thiy triu dé
doc b bién thudc vinh Cam Ranh va céc ndi khdc.

2. Ung dung k¥ thuat Pb-210 dinh tdi va xédc dinh t6c d6 bdi 1dng trim tich tai vinh Cam

Ranh.

Két qud thuc ngigm cho thdy: Ham lugng cdc kim loai nay trong cdc mau trim tich ¢6
chneu hudng gia tang 50 vdi két qua gh1 nhin & nerng nam trude day.

CAN PINH RO VAI PILU VE HIEN TUGNG THUY TRIEU PO
A. Ban chat hién tugng thily triéu dé

Su phit trién bung nd clia mot s6 lodi tdo doc & ven cdc by bi€n 1am cho nude thiy trigu
trd nén nhudm cdc mau dd, da cam hoidc vang luc dudc goi chung 14 hién tugng thiy triéu
dd. Poc 8 chia trong mot s6 loai tdo bi€n gy hai cho siic khde con ngudi do viéc tiéu thy
cdc hai sin nhu tdm, c4, sd, muc bién, v.v.. Piéu nay giy ra nhitng bi€n dong 16n, 4nh
hudng t6i cdc hé sinh thdi va kinh t€ thiy hai sén.N&u méi trudng thudn 1¢i cdc loai tio doc
boc phédt ting mat dd t€ bao 1én mot cdch dir doi. Ta goi nd 14 "sy bung phét”. Cdc loai thyc
vét phit du (phytoplanton) sdn sinh ra cdc chat doc duge goi chung 1a HABs (Harmful Algal
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Blooms). Chi ¢6 2% t4o trong s 3400 - 4000 loai phytoplanton 12 da biét. Trong dé c6 mdt
vai nhém tdo nhu Dinoflagellates va Diatom sinh ra cdc chat doc ngpy hai cho ngudi.

B. Céc dang ngd doc thudng gip do tdo giy ra qua thifc dn
Ngo doc té liét thin kinh (paralytie Shellfish poisoning - PSP)

1

2
3
4
5

. Ngb dbc gay say 14 (Neurotoxin Shellfish poisoning - NSP)

Ng6 doc gay ra nén mita (Ciguatera hellfish poisoning - CSP)
Ngb6 doc gy tiéu chdy (Diarrhetic Shellfish poisoning - DSP)

Céic loai tdo ddc thudng gip dudc trinh bay trong badng 1.
Bang 1: Cic loai tdo doc

. Ngd doc giy mat tri nhé (Amnesic Shellfish poisoning - ASP)

Héi Chitng Loai tdo ddc Vit mang Dang chit doc

SPS Alexandrium SPP Gidp xdc Saxitoxins
Gymnodinium SPP
Pyrodinium SPP

NSP Gymnodinium Gidp xdc Bervetoxins
Berve

CFP Gambierdiscus toxicus Cd Ciguatoxins

ASP Pseudonizschia spp Gidp xdc Domonic acid

DSP Dinophysis spp Gidp xdc Dynophysistorins

C. Nguyén nhan va nhitng 4nh hudng ctia hi¢n tugng thdy triéu dé
Céc nguyén nhin vi dnh hudng ciia hién twgng thity wiéu dé dugc ligt ké trong s¢ d6 & hinh 1.

Hoat dong cta| | Nong-laim-ngy] | Khai thdc Tinh ch€ ddu | | Hoat dong du
con ngudi nghiép quang md mo lich
Chél thdi Cha't thdi hitu Chatthdivo cal  [Trdm tich, chét
(thudc trir) cd 1dng 16ng thai rdn, bun
Thiiy tridu dé

|

- Moi trutng sdng

Cac loai sinh vat

Sitc khoé con | |Cdy nudc min| | San hd, md Cb bién, tdo Néi chung Thiy, hdi sdn
ngudi quing bién
Nghé nudi Dich vu | | Chi phi cho chdm ||Lao dong va| | Cd sd va ha || Nguyén ||Pa dang sinh| |
irdng thiy sdn| | dulich s6c sitc khoéd viéc lam ting liéu thé hoc

Hinh 1: So d6 nguyén nhin va cdc 4nh hudng cia thiy ridu dd.
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Theo d6 ¢6 5 linh vuc hoat ddng clia con ngudi gdy ra hién twgng thiy triéu do 1a: hoat dong
ctia con ngudi; hoat ddng nong, 1am, ngu nghiép; hoat ddng khai thdc quing md; hoat déng
tinh ch&€ ddu md va hoat ddng du lich. Cdc hoat dong nay sinh ra cdc chdt thdi: thudc trit sdu,
chi't thdi hitu cd 16ng, va cdc loai tram tich, chat thdi rin, bin. Cdc loai chat thdi nay truc
ti€p gy ra hién tugng thily triéu dé. Anh hudng cla né tdi céc diéu kién mdi sinh va moi
trudng rit da dang. N6i chung né ¢6 dnh hudng qua lai khic hoa nén mét hinh dnh ¢6 tinh
chit lién hoan va dugc biéu thi bdi 3 ddy 6 phia dudi & sd do hinh 1.

D. Phuong phap phén tich
P& nghién cifu vé hién tugng thiy triéu do ta phai thyc hién 3 linh vyc sau day:

Nghién cifu vé t3 D4nh gid chit lugn Tim hiéu lich s viing

— Qua trinh sinh nudc: bi¢n thing qua vice phan

trudng va phat trién — Nhiétdo va 4 diehcqradp fviy o
Hong va p YRtEa Ve ap —  Dinh wdi cbt trim

cua tao. sudt nudc tai bé mat. tich

— Chu trinh Nitg | — Ké&tcauthanh _  Xicdinh B

— Chu trinh phéan day. lugng kim loai trong

Photpho. — DO min cla nudc. titng 16p trim tich.

— Phan tich dé xdc — Ham lugng kim ~  Xdc dinh c4c loai

dinh hoat d6 loai : td0 c6 trong 16p tram

tich.

[ ] ]
|

Chuong trinh mdy tinh trong du dodn va quan Iy mdi trudng

Nhw vy ta thiy: d& nghién cdu hién tigng thiy tridu dd phdi c6 sy phdi hgp cla nhiéu
nganh khoa hoc khdc nhau nhu: hdi dudng hoc, sinh hoc, vit Iy, tin hoc... Hai k¥ thudt hat

nhéin sau didy da déng gép ddng ké trong nghién cifu vé hién tugng thiy triéu dd va can pha1
dugc khuyén khich mé rong viéc iing dung cia ching.

— Phuong phép phén tich kich hoat neutron cu thé 12 phan tich kich hoat dung cu INAA

(Instrumental Neutron Activation Analysis) dd dugc nhém nghién citu chiing t6i sif dung
dé tim hiéu lich s viing bién théng qua viéc phén tich cdc 16p trdm tich.
Noi dung ciia né nhu sau: dé xdc dinh nguyén t6 A bén trong miu ta dem chi€u miu vat
bdi dong neutron co thong lugng ¢. Phdn ng hat nhin sé€ tao ra mot ddng vi phéng xa B"
va modt loai hat b ndo d6 theo md hinh sau: A(n,b)B”. Khi trd vé trang thdi can bing B”
phét ra o, p hodc gamma. Tir viéc xdc dinh phS ning lugng ciia cdc bifc xa nay ta c6 thé
x4c dinh dinh tgng dudc ham lugng clia nguyén t6 A.

— Phudng phdp dinh tudi trim tich dung Pb-210
Nguyén li: Phuong phédp dinh tudi tram tich diing Pb-210 dya vao sy mit cin bang clia
dday phén ra ciia U-238 t¢f nhién. Pb-210 1a mét dbng vi phéng xa trong ddy phéng xa tu
nhién cia U-238. U-238 phén rd thanh Ra-226 (12 mot chdt rin ¢6 chu k¥ bdn rd 1622
nim) thong qua mdt chudi cdc phan rd phong xa. Ra-226 lai phin rd thanh Rn-222, 1a
mot chét khi trd ¢6 chu ky bén rd 3,825 ngay. Mot phan Rn-222 khuéch tdn vao khi
quyén vdi t6c dd trung binh khodng 42 nguyén tf trong mdt phit d8i véi 1 cm2 bé mat

Trang 48




TAP CHi PHAT TRIEN KHCN, TAP 6, S0 9810/2003

trdi d&t. Trong khi quyén, Rn-222 phén rd thanh Pb-210 qua mdt loat ddng vi ¢ ddi séng
ngin. Sau thdi gian 40 ngay luu lai trén khi quyén, Pb-210 roi ldng xudng trim tich 1dong
hé, lién két véi cdc hat, ddc biét 1a cdc hat min. Ngudi ta tinh duge ring, luong Pb-210
rdi 1dng trd lai mat dat nhiéu hon 99.6% lugng Rn-222 da khuéch tan, vi thé Pb-210 nay
dugc goi 1a Pb-210xep (khdng cin biang). Mt khdc, phan Rn-222 khéng khuéch tan vin
phén rd thanh Pb-210 c¢6 hoat d) bing hoat d6 clia Ra-226 (do tinh chdt cin bing thé ky
gitta Ra-226 va Pb-210), va Pb-210 nay dudc goi 12 Pb-210cb (cdn bang). Qua ting nim,
18p trAm tich phia dudi khong duge bd sung lugng Pb-210yy, tit khi quyén, va ngudi ta dua
vio tinh chdt nay dé dinh tdi 16p trdm tich. Néu m6t 16p trdm tich bi viii & d6 sdu ndo do
thi hoat do clia n6 s& gidm theo quy ludt ham mii.

Tia gamma tifc Hat beta
thii .
Nhan bia Prompt ¢ Beta
Gammaray Hat nhin Particle
Target h .
Neutron Nucleus pRanEE
téi & K
Incident %‘ ' "‘-».._h___._
NeuiV ° \ I Radioactiv ' @
“oePay :
¢ .’{:‘,ﬁs Nucleus
g ¥ ::.'f.,f Product
. "‘. Tia gamma tré Nucleus
Nhén-h¢p phian Compound Delayed Hat nhén
Nucleus Gamma ray sdn phim

Hinh 2 : So dd minh hoa cho qud trinh bt neutron clia mdt nhan bia

Mé hinh CIC dinh tudi tram tich: Po va xdc dinh hoat d6 Pb-210 t8ng va Pb-210, ta

tinh duge hoat dd ctia Pb-210kg,

Gia sit t6¢ d6 roi ling clia Pb-210ys t khi quyén vao 16p trdm tich 12 hiing s6, bing

cédch so sdnh hoat d6 clia Pb-210y, trong 16p trim tich tai bat cit d6 sdu nao véi hoat do
- ciia n6 & 16p bé mit, ta c6 thé tinh dugc tudi cia 16p d6 dua vao phuong trinh ¢d bdn cda

phédn rd phéng xa:

A =A,.e*

z

suy ra

f,=—1In

z
[ z

Ay
4

o | —

trong do
tz : Tudi clia 18p trdm tich tai do sdu z
A :Hing s6 phanri cia Pb-210
A0 : Hoat dd clia Pb-210yssupported tai 16p trim tich bé mit (Bq)
Az : Hoat dd clia Pb-210,supported tai 16p trdm tich & d6 sdu z (Bq)
NhJ sy gidp d6 cda Vién Hai Dudng Hoc Nha Trang, ching tdi da 18y cdc loai miu sau day:
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e Mautdo.

e Miu rdm tich dugc 1ay tai khu virc cdng Cam Ranh va ving ngoai khdi vinh bing
bdy miu trAm tich.

e Cottram tich dugc 1dy tai khu vue cdch b 5 km, c6t ¢6 chidu cao 30 cm. Mau sau
khi 18y xong dugc cdt thanh 10 ldt, mdi ldt day 3 cm.,

E. K&t qud va binh luin.

1. Két qud phén tich ham liong kim loai bang k§ thuidt INAA.

Bang 2: Ham lugng kim loai trong mdt s6 mau tdo.

Miu Mg(ppm) _ |[K(ppm) Fe(ppm) Mn(ppm) __ |Co(ppm)
Cang CR 7800+£1600 5100+£1000 7700£1100 15020 1.0+0.1
Cing CR 3100620 5800£1100 8900£1400 150+£20 1.340.1
Ctra CR 31004620 33001660 2100+£320 120+10 1.1£+0.1
Cita CR 3700£740  |2400+480  [2500+370  |110%10 0.800.08
Cita CR 2500500 2600520  |2200+340  [90+10 0.80+0.08
Trung binh {4060 3800 4700 130 1.0

Béng 3: Ham lugng kim loai trong mAu trAm tich bé m#it ngoai khoi vinh Cam Ranh.

Méu Mg(ppm) __|K(ppm) Fe(ppm)  Mn(ppm) _ |Co(ppm)
Cam Ranhl |26200+5200 |43000+8600 |31000+4500 |480:450 8.8:+0.9
Cam Ranh2 12520045000 |51900+£10300 310004600 |790+80 9.5+0.9
Cam Ranh3 |27300£5400 | 378007500 |31200+4600 |550450 9.0+1.0
Cam Ranh4 [21000+4200 [36500+7300 | 25800+3800 |480+50 6.840.7
Cam Ranh5 [20700+4100 [33600+6400 [26200+3900 |560+60 7.7+0.8
Cam Ranh6 [23200+4600 [33100£6600 [25700+3900 |510450 7.5+0.8
Cam Ranh7 |27100£5400 [38300+£7600 [2470043700 |400+40 6.5+0.7
Trung binh [25000 39000 27800 540 8.0

Béng 4: Ham lugng kim loai trong mAu trdm tich bé mat tai khu vyc Cdng Cam Ranh.

Mau Mg(ppm) _ |K(ppm) Fe(ppm) Mn(ppm) _|Co(ppm)
Cam Ranh1' [36500+£7300 (9540019000 [46100+7000 [900+90 11.541.2
Cam Ranh?2' [39400+7800 |48100+9600 |41700+6300 |410+40 10.0£1.0
Cam Ranh3' [34100+6800 [56800+11000 [41800+6300 [460+50 10.6+1.0
Cam Ranh4' [41200+8200 [94900+19000 [44700+6700 [700+70 13.0£1.3
Cam RanhS' [42400+8400 [47900+9600 [47000+7000 |530+50 13.0+1.3
Cam Ranh6' [44300£8800 |51100+£10200 [43400+6500 |460450 12.0+1.2
Cam Ranh7' [471004£9400 |53100+£10600 |[41900+6300 [490+50 11.0£1.0
Trung binh © 40000 63900 43800 560 12.0
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Bang 5: Ham lugng kim loai trong tifng 14t tram tich

Lat cit Mg(ppm) K(ppm) Fe(ppm) Mn(ppm) Co(ppm)
1 55843111493 (25400£7148 [48233£10500 |320+£21 10.6+1.2
2 49920+£13025 {20320£3364 (44372112531 (32819 95+1.3

3 45842+10179 |18799+3419 43210411332 |243+25 9.8£1 2

4 4830049763 |20436+3383 (4523149360 [283+19 10.0£1.1
5 50049+9614 11843614670 43722110332 |222+25 9.9+1.0
6 48650+18313 |1833243715 |41102£10249 |219%15 9.7+1.6
7 4217317560 |15230+£2863 4276316303 |159+14 99+1.2

8 3225448367 |16770£8421 |41793£7937 |179+20 9.0+1.1

9 30200+£13095 |16116+£3462 (461666672 |188+£16 10.1£1.4
10 28362+11135 |11337+5619 |41957£9571 |194+28 9.6+1.3 .

2. Két qud dinh tudi tram tich bédng phuong phdp Pb - 210:

Xem bang 6.

3. Binh ludn:

Ti hinh 3 ta thdy ham lugng kim loai trong tdo rat cao. Ham lugng kim loai cao s& tao
diéu kién cho tdo bung phat gay nén hién tugng thly triéu dé, vi ring tdo 1a loai thyc vit cd
nhu cdu rit cao ddi vdi kim loai dic biét 1a Mn.

Tir bang 3 v 4 ta thdy ham lugng kim loai trong trdm tich khi di tr by ra ngoai c¢6 chiéu

hudng gidm din. Diéu nay chifng t6 hoat dong con ngudi cang ¢6 dnh hudng 1o rét d€n moi
trudng song cla bién.

Khio sat do thi bi€u di&n ham lugng kim loai trong cdc 16p tram tich theo thdi gian hinh
3, ta nhin thdy ham lugng cda hiu hét kim loai déu ting. diéu dé ching 6 hoat ddng cia
con ngudi cang ngay cang ¢ inh hudng dé€n mdi trudng bién. O nhiém kim loai trong viing
bién cAn dugc khdo st can thin hon dic biét1a & viing bién quanh cdc thanh phd 16n.

R6 rang cdc s8 liéu thuc nghiém thu duge nhd cdc k§ thuit hat nhin da gép phin ddng
ké trong viéc nghién citu nguyén nhan hinh thanh hién tudgng thiy triéu do. Trén co sd dé cé
nhitng khuy&n cdo nha't dinh rat c6 1gi nhim ngén ngita hién wogng thiy triéu do.

F. K&t ludn

Nhu vay cdc k§ thudt hat nhin c6 thé déng gép mot phan dang k€ trong viéc tim hi€u
lich s& viing bién théng qua viéc phan tich cdc 16p trim tich. Tdi nghi ¢6 mdt cach i€p cin
khéc vao linh vuc ddnh gid chit lugng nudc trong dé tdo duge sinh sdi va phét trién. Do dé
cdc k§ thudt hat nhian cé thé dugc tng dung trong viéc nghién cifu hién tugng thiy triéu dd
trong hai linh vuc: ddnh gid chdt lugng va tim hiéu lich sit ciia viing khdo sdt.
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Biéu dd 2: Bi€u dién ham lugng Mg theo nim
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Biéu dé 3 :Bi€u dién ham lugng K theo nim
30000
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10000
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Hinh 3: bi€u d6 biéu dién ham lugng cdc kim loai theo thdi gian.

THE NUCLEAR TECHNIQUE TO RESEARCH ON RED-TID

Mai Van Nhon — Trinh Thi Tu Anh

Department of Nuclear Physics, Faculty of Physics, University of Natural Sciences —

Viet Nam National University Ho Chi Minh City

ABSTRACT: The nuclear can be used to determine some characteristic parameters of algal
and sediment. They are following :

1/ Using neutron activation analysis technique to determine the concentration of metals
such as Mg, K, Mn, Co, Fe and Zn in algal and sediment samples.

2/ Using Pb-210 method for sediment dating and sedimentation rate in Cam-ranh gulf.
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The concentration of some metals such as : Mg, K, Mn, Co, Fe and Zn in algal is too high that
causes Red-Tid and has increarsed in recently years in sediment samples. The sedimentation
rate in Cam-ranh gulf has been carried out.
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