Nghién cuu

MO HINH PANH GIA ANH HUONG CUA CHAT LUQNG NUOC
SONG PONG NAI PEN PQC TiNH CUA NIKEN
LEN DAPHNIA CARINATA VA DAPHNIA LUMHOLTZI

Mai Quang Tuin
Truong Pai hoc Tai nguyén va Méi truong Ha Noi
Tém tit
MG hinh BLM (Biotic Ligand Model - mé hinh phoi tir sinh hoc) can rat nhiéu cdc
théng sé vé chdt lwong nuée dau vao (10 thong sé) dé danh gid nguong doc ciia kim
logi ndng trong nuoc mat. Co 3 thong $6 anh hwong lon nhat dén déc tinh kim logi
nang la (pH, do cung, DOC). Bai bdo nay sé gioi thiéu cach thirc xdy dung moé hinh va
cdc hé s6 anh hieong dwa trén két qua danh gid nguwong doc cia Niken doi véi Daphnia
lumhotlzi va Daphnia carinata trén mau nuée séng Pong Nai, phu thudc vao ba thong
s6 anh hwéng chinh (pH, do citng, DOC).
Tir khéa: BLM; Daphnia carinata; Daphnia lumholtzi; LC50-Ni; Song Dong Nai.
Abstract
Model for assessment of effects the impact of quality Dong Nai river water on the
toxicology of nickels to Daphnia lumhotlzi va Daphnia carinata
The BLM model needs a lot of input water quality parameters (10 parameters)
to evaluate the toxicity of heavy metals in surface water. The 3 most significant effects
of heavy metal toxicity are (pH, hardness, DOC). This paper will introduce how to
build models and image systems based on the results of the toxicological assessment
of Nickel for Daphnia lumhotlzi and Daphnia carinata in Dong Nai river, depending

on the influence of three primary information (pH), hardness, DOC).
Keywords: BLM; Daphnia carinata; Daphnia [umholtzi; LC50-Ni; Dong Nai

river.

1. Giéi thiéu

Hién nay, trén thé gi6i da c6 rat nhiéu
mod hinh. Tuy nhién, sau mét qué trinh
phat trién, ca trong phong thi nghiém va
thuc té thi mé hinh BLM d4 ching minh
dugc tinh wu viét cua nd ca vé do chinh
xdc ciing nhu thoi gian va tinh kinh té.

BLM la thuat toan danh gid anh
hudng cua cic yéu td vo co hitu co dén
doc tinh cua kim loai ndng lén sinh vat
thuy sinh, trong moéi truong nude. BLM
dugc xay dung dua trén cac hé sb can
bing cua sy twong tic giita cic ion
duong (nhu Ca*', Mg*, K, Na',...), cac
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ion &m (nhu SO/, CI, HCO,, CO.,
OH-,...), cac chat hitu co, cac sinh vat co
trong nudc va ngugc lai. Hay noi cach
khiac BLM 1a mot cong cu, dé danh gia
ngudng ham lugng doc hai cua kim loai
nang cd trong nudc mat.

Néu ¢6 céc thong sé dau vao cua
nude (nhu pH, DOC, Ca*,...), BLM s&
cho két qua LC50 gan nhu ngay lap tirc
sau khi chay mé hinh, diéu nay giup tiét
ki€m thoi gian so véi phuong phap thuc
nghiém thong thuong. Ngoai ra vi¢c su
dung BLM s& tiét kiém chi phi: c6 thé
tich hop cac thong sé ddu vao cia nudc,
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thong qua quan tric dinh ky,... D6 chinh
xdc cao qua nghién ctru cho thay sai s6
gitta két qua vé doc tinh cua kim loai
nang d6i vé6i sinh vat chi thi thu dugc tir
BLM va thyc nghiém 1a khong dang ké,
két qua thu dugc tr moé hinh BLM rét
sat véi két qua thyuc té. Diéu nay da dugc
minh chimg qua rat nhiéu thyc nghiém
d6i v6i sinh vat chi thi nhu: Nghién ciru
anh huong cac dong thai & Pennsylvania
dén nguong doc cua Pong dbi véi ca
tué dau to, cia Diamond va cic cong su
1997; Nghién ctru anh hudng nudc thai
moé & Colorado dén ngudng doc cua Pong
d6i v&i Ceriodaphnia dubia nam 2002 ciia
Gensemer va cac cong su.

USEPA khuyén khich céc co quan,
t6 chic tmg dung mé hinh BLM dé tinh
todan dua ra ngudng néng do doc hai cua
kim loai ndng cd trong nudc ngot. Mo
hinh BLM dung dé tinh todn, dua trén
cac thong s6 hoa hoc ciia nude. Thong sb
nay gém co: nhi¢t do, pH, DOC, ion kim
loai c6 anh huéng 16n (Ca, Mg, Na, K),
ion phi kim ¢6 4nh hudng 16m (SO,*, CI),
kiém (CO,>, H,CO,, HCO,) va sufit.

BLM can rit nhiéu cac thong sb
vé chat lugng nude dau vao (khoang 10
thong sd), tuy nhién trong d6 c6 3 thong
s6 anh huong 16n nhat d&én doc tinh kim
loai nang la (pH, d6 cting, DOC). Viéc
don gian hda mo hinh, dé ¢ thé 4p dung
duoc ¢ Viét Nam, dé danh gia ngudng doc
ctia kim loai ning trong nudc mit 1a can
thiét.

Véi diéu kién phong thi nghiém hién
c6, tac gia da thiét 1ap mo hinh dé xac dinh
dugc LC50 cua Niken d6i véi Daphnia
lumhotlzi va Daphnia carinata trén mau
nude séong Pong Nai, thong qua 3 thong
sd anh huong chinh (pH, d6 cimg, DOC).

Nghién ciru

Bai bdo nay s¢€ gidi thi¢u cach thuc
xdy dung mdé hinh BLM-VN dua trén
két qua ap dung danh gid ngudng doc
ctia Niken d6i v6i Daphnia lumhotlzi va
Daphnia carinata trén mau nudc soéng
Ddng Nai, véi nhitng thong s6 anh huong
chinh (pH, do ctng, DOC) cia moi
truong nudc mat. Thuat toan nay duogc
xay dung dua trén két qua cua hon 600
mau thi nghiém vé doc tinh ctia Niken dén
hai sinh vat chi thi ban dia trén mau nuéc
song Dong Nai.

2. Céch 4p dung thuit toan va két

>

qua
2.1. Thudt todan sir dung

Cac két qua thi nghiém vé doc hoc
(hon 600 mau thi nghiém, da duoc cong bd
qua cac bai bao), duoc dua vao phan mém
CETIS (Comprehensive Environmental
Toxicity System). Dua trén két qua thi
nghiém vé anh huéng cua pH, dé kiém
dén doc tinh Niken 1én Daphnia lumhotlzi
va Daphnia carinata, phﬁn mém CETIS
s€ xé&c dinh ra LC50 cua Niken tu do.

Ta md phong két qua LC50 dudi dang
phuong trinh bac hai, v6i 3 4n lién quan
dén pH, DOC va d6 cung tong. Phuong
trinh c6 dang
LC50 = a*pH* + a *pH*DOC + a *pH*-

Ca+ a *pH + b*DOC*+ b *DOC*Ca +
b,*DOC + c*Ca*+ ¢ *Ca+d®

Dit liéu dau vao (imput), c6 n hang
dir liéu, vdi 3 cot thong sb pH, do cung
téng, DOC, dir liéu can tim 1a hé s6 cua
phuong trinh.

Ta giai phuong trinh trén, tim céac
hé sd bang phuong phap binh phuong
t6i thiéu. Pay 1a hé phuong trinh gom m
phuong trinh va n an s6. m 1a sé dong di
liéu (n = 10 véi pt bac hai) va m > n.
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Giai hé phu’ong trinh bang phiong
phdp binh phuong toi thiéu

- Goi A la ma trin bién c6 kich
thudc mn

- Goi B 1a vec to két qua

- Ta c6 phuong trinh

A*X=B

- Chuén héa ma tran

Goi: AT la ma tran chuyén vl cua ma
tran A

Ta c6: AT*A*X=AT*B

A™A 1a mét ma tran vudng cé kich
thudc bang s6 an

A™B la mo0t vec to co kich thudc

- T d6 giai phuong trinh tuyén tinh
theo phuong phap khir Gauss

2.2. Két qud thi nghiém djc hoc trén
méu nwéc song Pong Nai

2.2.1. Anh huong ciia pH, do kiém
dén déc tinh ciia Niken

O cac thi nghiém véi cac mic pH
khéc nhau cho thdy, khi pH ting thi doc
tinh kim loai giam. Cu thé, d6i véi mau
nudc song, khi pH ting tr 6 dén 8,1
thi LC50-Ni dbi v6i Daphnia lumholtzi
tang tu 45pg/L 1én 204 pg/L. Khi pH
tang tir 5,9 dén 7,1 thi LC50-Ni d6i véi
Daphnia carinata tang tu 364 pg/L lén

bang so an

432 pg/L

Bing 1. LC50 ciia Niken déi véi DC trén midu nwéc song Pong Nai

STT - LC50 95 % LCL 95 % UCL
(ngNi/lit) (ngNi/lit) (ngNi/lit)
1 5 683 631,2 739
2 59 364 304 4359
3 7,1 4322 353,7 528,
4 75 2752 2437 310,9
5 8,1 2244 190,7 264,1

Bing 2. LC50 ciia Niken déi véi DL trén méu nwéc song Pong Nai

STT - LC50 95 % LCL 95 % UCL
(ngNifit) (ngNilit) (ngNilit)
1 6,0 45,1 33,7 60,4
2 7,0 86,9 75,6 99.9
3 7.4 155.,5 108,7 2222
4 8,1 204 162 257

2.2.2. Anh huéng ciia dé cimg dén déc tinh ciia Niken

Bing 3. LC50 ciia Niken déi véi DC trén midu nwéc song Pong Nai

STT P cing tong LC50 95 % LCL 95 % UCL
(mgCaCO /lit) (ngNilit) (ngNi/lit) (ngNi/lit)
1 10 4322 353,7 528,2
2 20 906,6 785,3 1047
3 50 1,426 1318 1,544
4 90 1,724 1,581 1,879
5 170 3,718 3,492 3,939
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Bing 4. LC50 ciia Niken doi véi DL trén mdu nwéc song Pong Nai

STT Do ciing tong LC50 95 % LCL 95 % UCL
(mgCaCO /lit) (ugNi/lit) (ugNi/lit) (ugNi/lit)
1 10 86,87 75,56 99,87
2 20 172,2 154,5 187,8
3 50 453,9 3684 504.,8
4 90 751,1 722,5 775,3
5 170 1,376 1,279 1,480

Khi d6 cting tong ting tir 10
mgCaCO,/1 1én 170 mgCaCO,/1 thi
LC50 cua Niken dd6i véi Daphnia
carinata tang tur 432 pg/l 1én 3,718 pg/l

trén mau nudc song. Con LC50 cua
Niken ddi v6i Daphnia lumholtzi tang tix
86,87 ng/l1én 1.376 pg/l trén mau nude
song Pong Nai.

2.2.3. Anh huémg ciia DOC dén doc tinh ciia Niken
Bing 5. LC50 ciia Niken déi véi DC trén miu nwéc song Pong Nai

STT DOC LC50 95 % LCL 95 % UCL
(mg/lit) (ngNi/lit) (ugNi/lit) (ugNi/lit)
1 2 475,6 430,7 5253
2 4 282.8 232,1 381,1
3 6,1 4322 353,7 528,2
4 7 2524 230,7 2738
5 16 181,4 178,4 185,1
Bing 6. LC50 ciia Niken doi véi DL trén mdu nwéc song Pong Nai
STT DOC LC50 95 % LCL 95 % UCL
(mg/lit) (ngNi/lit) (ngNi/lit) (ugNi/lit)
1 4,0 95,6 87,0 105
2 6,1 86,9 75,6 99,9
3 7,0 59,2 52,6 06,7
4 15,8 215,7 215,7 215,7

Thi nghiém v6i mau nude séng Dong
Nai, khi DOC tang tir 4 dén 6,1 mg/L thi
LC50-Ni d6i v6i Daphnia carinata ting tir
283 ng/L 1én 432 pg/L. Khi DOC tang tir 4
dén 15,8 mg/L thi LC50-Ni d6i v6i Daphnia
lumholtzi tang tir 98ug/L 1€n 216 ng/L

Két qua nay phu hop véi cac nghién
ctru da dugc cong bd vé anh huong cua
DOC [én sinh vit thuy sinh cua céc nha
khoa hoc khéc trén thé gi6i.

2.3. Két qua cdc hé s anh huwéng

Dua trén cic két qua thuc nghiém vé
anh huong cua pH, d6 cing, DOC dén
Daphnia lumhotlzi va Daphnia carinata

trén miu nude séng Pdng Nai, ta 1ap va
giai phuong trinh bac 2 véi 3 an lién quan
dén pH, DOC va do clng tong ta ¢ cac
hé s lién quan nhu sau:

+ LC50 d6i v6i Daphnia carinata
LC50 = 1,16*pH? - 69,52*pH*DOC -
2,24*pH*Ca + 315,92 *pH - 2,16¥*DOC?
+ 3,52*DOC*Ca + 454*DOC +
0,0066*Ca* + 13,5%Ca - 1.794,5

+ LC50 dbi v6i Daphnia lumhotlzi
LC50 =20,55*pH? - 211*pH*DOC -
7,56*pH*Ca + 1.158*pH - 3,8 *DOC?
+ 7,46¥*DOC*Ca + 1.457*DOC -
0,005*Ca* + 16,32*Ca - 8.851

73

Tap chi Khoa hoc Tai nguyén va M6i triweong - S6 44 - nam 2022



Nghién cuu
3. Két luan

M6 hinh BLM-VN xdac dinh ngudng
nong d6 gay chét 50 % cua Niken ddi véi
Daphnia [umhotlzi va Daphnia carinata
trén mau nudc song Pong Nai, duoc thiét
1ap dua trén nhitng thong sé anh huong
chinh (pH, d¢ ciing, DOC) ctia méi trudong
nude song Pong Nai.

M6 hinh BLM-VN ¢6 thé chay trén
Microsoft Excel, dua trén thuat toan vdi cac
héng ) phu thudc vao pH, d cting, DOC,
thuat toan nay dugc tinh toan dya trén két
qua ciia hon 600 mau thi nghiém vé anh
huéng ctia Niken dén Daphnia lumholtzi va
Daphnia carinata trén mau nude song Dong
Nai. Két qua nghién ctru rat cé y nghia trong
viéc danh gid ddc tinh cua Niken trong moi
truong nudc mat ¢ Viét Nam.

Thi nghiém duoc thyc hién & diéu
kién nhiét d§ phong 27 °C £ 1 °C vdi nhiét
dd moéi truong nude do dugc trude va sau
thi nghiém 1a 23 °C + 1 °C.

Tuy nhién do thoi gian va sé luong
mau thi nghiém c6 han, 1én két qua thu
dugc mdi dung ¢ phuong trinh bac hai,
céc tham sb anh hudng 1a pH, do cing,
DOC. Néu lugng s6 liéu 16n hon nira, thi
ta ¢6 thé phét trién 1én phuong trinh bac
ba hodc cao hon vdi d6 chinh xac cao hon.

Viéc nghién ciru nay sé& 1a tién dé dé
tiép tuc phét trién mo hinh BLM dénh gia
ngudng doc cua Niken dbi vdi cac sinh
vat ban dia khéc, cling nhu anh hudng cia
cac kim loai nang khac nhu Déng, Chi,
K&m,... dén sinh vat ban dia ¢ Viét Nam.
Dé tir 46 giup cac nha quan ly, nha khoa
hoc c6 can ctir hoach dinh nhitng chinh
sach vé kim loai nang trong nudc mit &
tung vung, tung khu vuc, cho phu hop véi
diéu kién thuc té cua Viét Nam
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