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Xac dinh ham luong mot s6 nguyén td trong rong mo (Sargassum sp.)
bang ki thuat phan tich kich hoat neutron

Determination of chemical elements’ concentration in Sargassum seaweed (Sargasum sp.)
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Tom tat

Bay miu rong mo (Sargassum sp.) dugc thu thap doc bo bién thanh phb Nha Trang, tinh Khanh Hoa. Hai muoi nguyén
t6 da dwoc xac dinh trong mau rong bang ki thuat phan tich kich hoat neutron voi sai s6 tuong dbi tir 3% dén 15%, trong
do c6 cac nguyén t6 khoang chét nhu natri, kali, canxi, magie va nguyén t6 kim loai nang nhu k&m, coban mangan va sit.
Két qua cho thiy da s6 cac nguyén t6 c6 ham luong cao trong cac mau thu & vi tri Hon Chong (RHC) va Hon Do (RHD),
khu vuc dong dan cu va tap trung tau thuyén nho. bay la bude d4u tham do d6i twong 1am chi thi sinh hoc tmg dung diéu
tra 6 nhiém kim loai ning trong moi trudng nude bién.

Tir khéa: phan tich kich hoat neutron; rong mo; nguyén té kim loai ning.

Abstract

Seven seaweed samples (Sargassum sp.) were collected along the coast of Nha Trang city, Khanh Hoa province.
Twenty chemical elements in these samples were determined by neutron activation analysis with relative errors from 3%
to 15%, including mineral elements such as sodium, potassium, calcium, magnesium and heavy metal elements such as
zine, cobalt, manganese and iron. The results showed that most of the high concentration elements were from the samples
collected at Hon Chong (RHC) and Hon Do (RHD)- population- dense areas with many small fishing-boats gathering.
This is the beginning of investigations into heavy metal pollution in marine environment using bio-indicators.
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1. Giéi thi¢u

Hién nay, 6 nhiém méi truong 1a van dé rat
dugc quan tam boi cac nha quan ly cling nhu nha
khoa hoc trong va ngoai nude. Trén thé gi6i cac
t6 chirc dd va dang nghién ctru dé tim ra nhing
nguyén nhan va gidi phap cai tao tinh trang 6
nhiém moi truong. O nhiém nguyén té héa hoc,
dac biét 1a cac nguyén td kim loai nang, co6 doc
tinh cao gy anh huéng xau dén strc khoe sinh
vat va ca con nguoi. Viéc su dung chi thi sinh
hoc dé tham do 6 nhiém méi trudng 13 hudng
nghién ctru dua trén sy tich lily nguyén t6 hoa
hoc trong d6i tugng ding lam chi thi sinh hoc
song trong méi truong d6. O nhiém nguyén t6
hoa hoc thuong dugc chia thanh 6 nhiém hiru co
va 6 nhidm vo co, c6 thé dugc bao gom kim loai,
axit, carbon dioxide, hop chat nito va phdt pho,...
[1]. Trong mdi truong bién, nhidu nghién ctru
trong va ngoai nudc da s dung cac dbi tugng
nhu ¢4, trAm tich, so, rong bién... 1am chét chi
thi dé danh gia 6 nhiém kim loai nang [2 - 6, 18].

Thanh phd Nha Trang c6 tong dién tich tu
nhién khoang 252km?, dan s6 427.963 nguoi (s6
liéu nam 2021). Thanh phd Nha Trang tiép giap
v6i thi xd Ninh Hoa & phia Béc, thanh phd Cam
Ranh & phia Nam, huyén Dién Khanh & phia Tay
va giap bién ¢ phia Pong. Nha Trang c¢6 khi hau
nhi¢t déi xavan, tuong ddi én hoa, nhi¢t dg trung
binh nam khoang 26,3°C. Khi hau c6 hai mua rd
rét gom mua kho (ning) tir thang 1 dén thang 8
va mua mua tur thang 9 dén hét thang 12, it lanh,
luong mua chiém gan 80% lugng mua ca nim
[7]. Co cau kinh té ctia thanh phd Nha Trang n6i
riéng cling nhu cia Khanh Hoa noéi chung chu
yéu 1a dich vu - noéng nghiép - cong nghiép.
Trong d6, nganh nudi trong thuy hai san ¢é tiém
nang phat trién rat 1on [8].

Rong (tao) bién 1a mot nhom thyc vat bac
thip, 13 mot ngudn tai nguyén cua bién c6 gia tri
kinh té cao. Rong dugc phan chia theo 3 loai
chinh dua theo dic trung mau sic gdm: rong nau
(Phaeophyceae), rong luc (Chlorophyta), rong
do (Rhodophyta) (9, 10].

Mot s6 nghién ciru trude day cua chung toi da
sir dung d6i tuong réu va k¥ thuat phan tich kich
hoat neutron dé danh gia 6 nhiém mai truong
khong khi [11 - 13]. Trong nghién ctru nay,
chung t6i thuc hién k¥ thudt phan tich kich hoat
neutron trén cidc mau rong mo (Sargassum sp.)
thudc nhom rong nau, thu thap tai cac vi tri bo
bién thudc thanh phd Nha Trang.

2. Phuong phap thuc nghiém
2.1. Phwong phdp thu méu
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Hinh 1. Hinh anh rong mo Sargassum sp.

Cac mau rong mo Sargassum sp. (Hinh 1)
duogc thu thap doc bo bién Nha Trang, trong ndm
2014. Cac diém thu mau tai khu vuc gan bo bién
tir Bai Tién dén Bai Dai (phia Bac) (Bang 1).
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Béng 1. Thong tin vi tri thu mau rong mo (Sargassum sp.) doc bd bién Nha Trang

71

Kihiéu  Khu vuc thu miu Dic diém
1 RBT Bai Tién Dan cu thua thot, c6 hoat dong xay dung
2 RNM Hon Nui Mot Xa khu dan cu, c6 hoat déng thu mua hai san
3 RHC Hon Chéng Tap trung dong dan cu, gan cong thoat nugce thanh pho
4 RHD Hon D6 Nhiéu tau thuyén danh bt gan bo, gan cira séng 16n cau
Tran Pha
5 RCD Cau b4 Bii d4
6 RSL Song Lo Xa khu dan cu
7 RBD Bai Dai Xa khu dan cu

MBbi vi tri mau dic trung duoc thu thap & do
sau cach mat nudc tir 1 - 1,5m, cach bo 20m, doc
chiéu dai 50m. Cac mau rong sau khi dugc thu
nhan tién hanh xu 1y so bd bang nudc ngot, tiép
d6 cac mau duogc treo 1én gia phoi kho tu nhién.
Cac mau sau khi duoc phoi kho duoc luu trit va
chuyén mau dén phong phan tich.

7e

2.2. Ky thudt phén tich xdc dinh ham lwong
nguyén té

Phan tich kich hoat neutron cong cu (INAA)
sit dung ngudn neutron tir 10 phan tng xung
IBR2 thudc phong thi nghiém neutron Frank
(FLNP) - Vién Nghién cuu Lién hi¢p Hat nhan
Dubna (JINR) - Lién bang Nga (Hinh 2). Viéc
chiéu xa dugc tién hanh trén cac kénh cua bd
phan REGATA, v6i thong luong neutron c&
102 n.cm?.s7!.
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Hinh 2. Cau trtc 10 phan ng hat nhan IBR2 - JINR - Dubna [12].

K§ thuat chiéu mau thuc vat: mau rong dugc
sdy kho cho dén khéi lugng mau khong thay doi,
moi mau duogc dinh lugng khodng 300mg. Ham
lugng cia cac nguyén td dugc xac dinh thong
qua cac dong vi phong xa cua chung va duoc

chia theo nhom dya vao thoi gian séng. Dé xéac
dinh ham lugng cac nguyén t6 v6i dong vi phong
xa c6 thoi gian sdng ngan (dudi 15gid), miu
duoc dit trong ti polyethylen, méi mau dugc
chiéu xa tir 3 dén 5phuat ¢ kénh 2, sau d6 dé miu
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phan ra tir 3 - 5phut, tién hanh do 2 1an véi thoi
gian 1an lugt 1a Sphut va 15phat. Bé xac dinh
ham luong cac nguyén té voi dong vi phong xa
c6 thoi gian sdng dai, cac mau dugc dong trong
hép chira miu (container) khoang tir 10 dén 12
mau trong mot container va dugc chiéu xa 3 -
4ngay tai kénh 1 (kénh 1 dugc boc Cadmium dé
loc neutron nhi€t). Sau thoi gian phan ra 4 -
5ngay, mau dugc dong goi lai va do lan 1 trong
thoi gian 45phut, va sau 20ngay, voi thot gian do
1a 2gio30phut [14, 15, 16]. Cac mau duge chiéu
kém voi mau chuan (SRM - Standard Reference
Material) do Co quan Nang lugng Nguyén tu
Quéc té va Vién Tiéu chuan va Cong nghé Qudc
gia (NIST - National Institute of Standards and

Technology) chirng nhan. Po va xir 1y s6 liéu ctia
két qua do dung cic chuong trinh phan mém
dugc xay dung tai phong thi nghiém FLNP,
JINR [16].

3. Két qua va thao luin

3.1. Két qua ham lwong nguyén to trong cdc
mdu rong bang ky thudt phéin tich kich hoat
neutron

Két qua phéan tich ham lugng nguyén tb trong
cac miu rong bang k¥ thuat kich hoat neutron d
xac dinh dwuoc 20 nguyén t6 hoa hoc véi sai s6
twong ddi tir 3% dén 15%. Cac nguyén td hoa hoc
bao gém: Al, Ba, Br, Ca, Cl, Co, Cs, Fe, 1, K, Mg,
Mn, Na, Sb, Sc, Sr, Tb, Th, U, Zn (Bang 2).

Bang 2. Gia tri ham luong (mg/kg) cac nguyén tb va sai s6 (%) trong (mg trong bay mau rong

Tén NT Ham lwong nguyén to (mg/kg)
o —
(#2150 pBT RNM RHC RHD RCD RSL RBD Trungyj <hoangham
/0) lugng

AL(£3%) 88 292 1210 1020 152 421 560 421 88-1210
Ba(£7%) 192 150 143 21,0 157 360 190 190  143-36,0
Br (#3%) 1430 1150 1920 1180 998 1040 1010 1150  998-1920
Ca(£7%) 1690 3380 3280 4170 3160 7260 5460 3380  1690-7260
Cl(29%) 27000 107000 86700 92200 88600 65200 84800 86700 fg%)go

( ifo‘f) ) 0340 0178 0315 0450 0098 0215 0195 0215 0.098-0450
Cs (+4%) 0,194 0230 0,158 0,196 0,168 0330 0,118 0,194  0,118-0,33
Fe(£9%) 143 188 489 469 81 170 218 188 81-489
1(£15%) 20,7 97,0 1240 980 1040 445 50,0 97,0  20,7-124,0
K (£8%) 31600 110000 101000 106000 102000 78100 96800 101000 fllggg(-)
Mg (£6%) 2110 5450 4640 6180 5020 6980 6220 5450  2110-6980
Mn (#3%) 64 130 187 57,0 7.6 193 31,0 193  64-57,0
Na (+6%) 4280 19600 11600 9910 13900 9800 13500 11600  4280-19600

( ﬂs;’% ) 0021 0021 0042 0039 0028 0025 0035 0028 00210042
Sc(+8%) 0,040 0,052 0,150 0,187 0,037 0,050 0,070 0,050  0,037-0,187
Sr(£9%) 1290 1230 1200 1280 1330 1460 1430 1290  1200-1460
Tb (+7%) 0,016 0019 0,011 0,037 0009 0013 0,009 0013  0,009-0,037
Th (£7%) 0,064 0,090 0290 0350 0045 0,074 0,110 0,90  0,045-0,350
U@10%) 0,15 022 039 1,06 066 030 025 030  0,15-1,16
Zn(+5%) 84 78 89 370 74 96 59 84 5,9-37,0

Ghi chii: In dam la la gid tri ham heong nguyén t6 16n nhat
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Két qua nghién ctru & Bang 2 cho thay rang
khoang ham lugng (mg/kg) cic nguyén tb
khoang chit trong rong mo c6 ham luong cao
nhu: Na (4280-19600), Ca (1690-7260), K
(31600-110000), Mg (2110-6980). Rong bién
dugc coi 1a ngudn khoang chit t6t. Ham luong
khoéng chit trong rong bién cao hon so véi rau

trén can nén chung c6 thé dugce s dung lam
ngudn bd sung khoang chét cho con nguoi va
dong vat [17, 18, 19].

Ngoai ra mot s6 nguyén tb co cong dung dic
biét nhu I, Br, Sr, Ba dugc so sanh véi cac sb
lidu ciia cac ving bién khac (Bang 3).

Bang 3. Ham lugng lodine va Bromine, Strontium va Barium trong mot s0 loai rong bién nau

. Ham lwgng (mg/kg) < pen
Tén I Br Sr Ba Tai li¢u
Cac loai Roscoff - La Manche
Cac loai Vostok va Posiet
rong niu 47-5600 280 - 1300 - - (Nga) [21]
Cac loai 200 - Okhotsk sea
rong nau 4500 150 - 5500 i i (Nhat) [21]
Cac loai Kénh Anh
rong nau i i 4281240 5,6-23 ( English channel) [23]
Rong néu -
loai rong mo 20,7- 998-1920 1200 - 1460 14,3 - 36 _Nha Trang -
124,0 Vi¢t Nam (Bang 2)
(Sargassum sp.)

Céc ion halogen (CI', Br’, I') ¢6 vai trd quan
trong nhu mot tic nhan chéng oxy hoa, dong gop
trong viéc ho trg qua trinh giai doc tu nhién cia
co thé, kha ning luu trir va chuyén hoa khi
halogen [20 - 22]. Két qua & Bang 3 cho thiy
ham lugng halogen chira trong cac loai rong nau
& cac vung bién khéc, rong mo ving bién Nha
Trang c6 chtra ham lugng iod twong d6i thap,
trong khi ham lugng brom tuong d6i cao. Céc
nguyén tb Sr va Ba trong cac miu nghién ciru ¢6
ham luong tuong ddi cao so voi ham luong chira
trong cac loai rong nau & cac ving bién khac. Ti
s gitra ham lugng Ba va Sr dugc img dung trong
lanh vuc khao ¢ nhu danh gia sy tai tao ning
suét bién trong qué khir va khi hau toan cau [24].
3.2. Pdnh gid so by ham lwong mot sé6 nguyén
16 kim logi trong cic mdu rong

Ham luong cac nguyén td trong rong mo
dugc thu thap & bay vi tri khac nhau, cho thiy
ngoai nhom nguyén té dic trung ciia nude bién
Mg, Na, Ca, Br, I, Cl c6 ham lugng cao hodc kha
cao, khong c6 sy 6 nhiém ctia cac nguyén td khac

& cac khu bién thudc Bai Tién, Nti Mot, Cau D4,
Séng Lo va Bai Dai. Riéng cac mau RHC, RHD
c6 ham luong cua Al, Mn, Br, Fe, Co, Zn, Th, U
tuong dbi cao, hodc cao nhat; diéu nay co thé
tuong Umg véi cac hoat dong trong khu vyuc thu
mau 1a Hon Chéng va Hon B¢ (Bang 1).

Két qua danh gid ham luong mot sd nguyén t6
kim loai nang cho thiy rang: ham luong nguyén
t6 kém, mangan va coban c6 gié tri 16n nhat trong
mau RHD (Hinh 3 - Hinh 5); dang cha ¥ ham
luong nguyén t6 kém (37mg/kg) cao gan gip 5
1an so v&i cac vi tri con lai (Hinh 3), ham luong
nguyén tb mangan (57mg/kg) cao gap 2 1an so véi
méau RBD va gép hon 3 14n so véi cic mau con
lai (Hinh 4). Thém vao d6 ham luong nguyén t6
sat (469 mk/kg) cao thir hai sau gia tri 1on nhat
489 mg/kg. Pay 1a cac nguyén té duoc xac dinh
c6 trong thanh phan dau diesel [25] va c6 thé bi
anh huong tir hoat dong con ngudi [26]. Hai diém
thu mau RHC va RHD thudc khu vyc phia Bic
thanh ph6 Nha Trang, tip trung dong dan cu, tau
thuyén nho cta ngu dan danh bat gan bo [27].
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4. Két luin

K§¥ thuét phan tich kich hoat neutron da xac
dinh ham lugng 20 nguyén t& héa hoc trong 7
mau rong mo (Sargassum sp.). Mic du phuong
phap phan tich INAA ¢6 nhiing han ché déi voi
mot sb nguyén to ddc hai nhu Cd, Pb, Hg, nhung
nghién ciru di dwa ra mot cai nhin téng quan vé
ham lugng cua cac nguyén td hoa hoc phan tich,
dac bi¢t 1a kim loai nang nhu kém, coban,
mangan, sit tai nhitng diém thu mau gin bo
trong ving bién Nha Trang. Két qua phan tich da
phan anh pht hop véi ngudn 6 nhiém tir mot sd
hoat dong tai dia phuong. Day 1a budc dau dinh
huéng nghién ctru str dung d6i tuong rong lam
chi thi sinh hoc dé tham do cac nguyén té hoa
hoc, dac bi¢t 1a kim loai nang trong moi trudng
nudc bién.
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