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Trong nghién ciru nay, tic dong ciia mdt td hop héa phim e ché in mon - chdng déng cin (ché tao
trén co sé cac din xuit cia Imidazolin [Ethylene Diamine Tetra (Methylene Phosphonic Acid) Sodium] -
EDTMPS va cic chit phu gia) dwge danh gia d6i véi méi truong thily sinh & Viét Nam. Két qua cho thay,
t6 hop dwge xép vao nhém C ciia thang phin loai héa phim sir dung ngoai khoi ciia Anh (OCNS) va vao
nhém c6 kha ning phan ri sinh hoc dé dang theo hwéng din ciia PetroVietnam va Té chirc Hop tic va

phat trién kinh té (OECD).

Tir khéa: d¢ dpc cap tinh, khd nang phdn rd sinh hoc, té hop irc ché dn mon - chong dong can.

Chi sé phén loai 2.7

Assessing the impact of corrosion
and scale inhibitor on aquatic
ecosystem of Vietnam

Summary

In this study, the impact evaluation
of corrosion and scale inhibitor
(based on derivatives of Imidazoline
- EDTMPS and some additives) was
conducted on aquatic ecosystem of
Vietnam. The results indicated that,
the corrosion and scale inhibitor can
be classified into group C according
to the OCNS and into potential easy
biodegradable group according to
the guidance of PetroVietnam and
the OECD.
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pat van de

Trong h¢ théng thu gom va van chuyén dau khi, nham kiém soat,
han ché va giai quyét van dé vé an mon va déng cin, cho dén nay,
cac t6 hop héa pham trc ché 1a phuong phap dugc st dung thuong
xuyén va c6 hiéu qua hon ca [1-3]. Dé c6 thé sir dung trong nganh
cong nghiép dau khi, ngoai yéu cau vé hiéu qua chéng an mon -
chdng dong can, cac hoa pham e ché con can phai dam béo tinh
than thién moi truong. Trong nghién ciru nay, t6 hop tic ché an mon
- chéng dong can ché tao trén co s& dan xuét Imidazolin, EDTMPS
va cac chat phy gia (dung moi, chat hoat dong bé mit) (bang 1) [4]
s€ dugc thtr nghiém danh gia tinh than thién mai truong thong qua
kha ning phan ri sinh hoc hiéu khi va mirc d¢ gay doc cip tinh
trong méi truong nude bién ty nhién & Viét Nam.

Bang 1: thanh phan 16 hop irc ché an mon - chéng doéng can

Thanh phin té hop trc ché in mon - Ty 18
chéng déng céan (% khéi lwgng)
Dan xuit Imidazolin 6,7
EDTMPS 13,3

Dung moi, chét hoat dong bé mit

(NP10, Isopropanol, axit citric) 80,0

Noi dung va phuwong phap nghién cuu
Thir nghiém dinh gid dé déc cap tinh

Nguyén tdc: tha nghiém danh gia d6 doc cép tinh dugc thuc hién
theo cac hudng dan thir nghiém theo tiéu chuan ISO 9001:2008 [5]
nham danh gia mirc 46 gay doc cap tinh cua cac thanh phan hoa tan
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va lo limg trong pha nudc cta t6 hop trc ché dn mon -
chdéng dong can dbi v6i du trung “Tom su” (Penacus
monodon) va au tring Artemia (Artemia salari). Theo
do, cac sinh vat thir nghiém dugc nudi trong moi
truong nude bién co chira chat thir nghiém. Sau thoi
gian thtr nghiém, cac chi s6 LC50 cua hoa phim sé&
duoc xac dinh. Gia tri LC50 cang cao, hoa chét cang it
ddc va nguoc lai.

Bdng 2: t6m tdt théng tin thir nghiém d¢ déc cdp tinh

Sinh vét Thoi gian Y A e n
. o . . Gia tri thé hién mirc do doc
thir nghiém | thu nghiém
LC50 - 48 gio: ndng do ude luong
Au tring 48 it cta h(’)ra phdm ma tai do gay chét
Artemia 50% s0 lugng Artemia sau 48 gio
thtr nghiém
LC50 - 96 gio: ndng dd udc lugng
Au tring 96 gid cta h(’)f;l pham I:l’lél tai d6 gy chét
“Toém su” 50% so luong au trung “Tom si”
sau 96 gio thu nghiém

Sinh vat thir nghiém: Au trung “Tom su” dwoc thu
tai trai tom & thanh phd Viing Tau giai doan 4u tring
(khoang 8 ngay tudi) va dugc nudi 6n dinh trong diéu
kién phong thi nghiém truréc khi tién hanh thir nghiém.
Céc c4 thé khoe manh, c6 kich thude déng déu duoc
chon dé thir nghiém. Au tring Artemia duogc cho no tir
trimg trong moi trudng nudc bién trong diéu kién suc
khi lién tuc. Au tring & giai doan Nauplii (sau khi n&
10-15 gio) dugc su dung cho thir nghiém.

Tién hanh thir nghiém: chuén bi cac cbc chia sinh
vat thir nghiém v6i cac nong do chat thir nghiém khac
nhau.

Dbi véi 4u tring “Téom su”: mdi cdc thir nghiém
chira 1 ca thé, mdi n(‘A)ng d6 thir nghiém st dung 15 cde.
Tién hanh thir nghiém dbi voi 6 nong do hoa pham (0,
5,30, 50, 70, 100 ppm). Thoi gian cho mdi thir nghiém
1a 96 gio [5].

D6i voi Au tring Artemia: mdi cde thir nghiém chira
khoang 20 ca thé, sir dung 2 cbc lip cho mdi nong do
thir nghiém. Tién hanh thir nghiém ddi véi 6 nong do
hoa pham (0, 5, 30, 50, 100, 200 ppm). Thoi gian cho
moi thir nghiém 1a 48 gio [5].

Thyc hién song song loat mau dbi ching véi cac
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diéu kién thi nghiém tuong tu nhu & loat mau thir
nghiém, gém c6 diy mau trang chi chira méi truong
thir nghiém (nudc bién) va loat mau chat doc chuan
K,Cr,0.,.

Diéu kién thir nghiém: nhiét do 26+2°C, d6 min
30+2%o, khong suc khi va khong cho an trong sudt thoi
gian thtt nghiém.

Xac dinh sb sinh vat sdng sot sau mdi 24 gio cho
dén khi két thiic thi nghiém.

Tinh todn két qua: dwa vao sb liéu thu duoc tir thuc
nghiém, tinh toan cac gia tri LC50 cung vi khoang tin
cay 95% theo phuong phap Probit (Probit Analysis) sir
dung phan mém BioStat (AnalystSoft Inc., Canada).

Thii nghi¢m khd nang phén ra sinh hoc hiéu khi

Nguyén tdc: thir nghiém kha nang phan ra sinh hoc
hiéu khi duoc thuc hién theo phuong phép binh kin
(OECD 306) [6]. Kha ning phan ri sinh hoc ciia mau
thir trong méi trudong nudce bién duoc xac dinh bang ty
1¢ giita nhu cau oxy sinh hoa (BOD) va nhu cau oxy
héa hoc (COD) ctia mau thir sau nhiing thoi gian khac
nhau (0, 5, 15 va 28 ngay). Két qua kha ning phan ra
sinh hoc duogc tinh theo don vi % cua COD.

Mbi truwong thir nghiém: nudc bién da “lam gia”
bang cach suc khi nhe trong 1 tuan & diéu kién khong
¢6 anh sang, dugc bd sung cac dung dich khoang, sau
d6 dugc bao hoa khong khi ¢ nhiét dg thi nghiém.

Tién hanh thir nghiém: thiét 1ap ddy thir nghiém
gdm c6 cac loat binh thir nghiém nhu sau:

Mau thtr nghiém: gdm mai trudng thir nghiém va
chat thir nghiém (t6 hop trc ché an mon - chong déng
can) voi ndng d6 2,1 mg/l.

Mau kiém soat: kiém tra su hoat dong ctia vi sinh,
g6m méi truong thir nghiém va Natri benzoat véi ndng
d6 2,9 mg/l.

Mau tring: chi chira duy nhit méi truong thu
nghiém.

Dung 6ng xi-phong chuyén cac dung dich trén vao
day céac binh thir nghiém (khong dé ¢ bot khi trong
binh).

Mdi loat mau duoc thuc hién lap 3 lan, ¢ nhiét do
20£2°C, kéo dai 28 ngay.
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Po ham lugng oxy hoa tan vao cac ngay 0, 5, 15,
va 28.

Tinh todn két qua:

BOD thyc - m
x 100

% PRSH (phan 1a sinh hoc) =
Nong d9 mau (mg/l) x COD

Trong d6: BOD thyc = BOD mau - BOD mau
trang; m: Oxy ti€u thy boi sy nitrat hoa (néu co).
Két qua va thao luan

Thir nghiém ddnh gid dp dc cap tinh

Két qua thir nghiém d6 doc cap tinh cta t6 hop tic
ché an mon - chéng dong can trén au trung “Toém su”
va 4u tring Artemia dugc tom tit & bang 3; danh gia
phan loai muc d6 doc cia to hop wc ché trén cac d6i
tugng sinh vat thir nghiém dugc minh hoa ¢ hinh 1.
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Hinh 1: két qua thir nghiém dg doc cdp tinh ciia t6 hop irc ché an mon -
chong dong can trén au trung “Tom su” va Artemia

Két qua thir nghiém d6 doc cap tinh ctia t hop trc ché
dn mon - chdng dong cin cho thay, cac gia tri LC50-96
gior trén 4u tring “Tém st va LC50-48 gio trén au tring
Artemia lan luot 1a 52,2 ppm va 82,5 ppm. Can ctr vao
hé thong phén loai mtrc d6 doc cip tinh pha nudc theo
OCNS [7], tb hop trc ché dugc xép vao nhém C & thang
phan loai c6 cac mirc do tir A dén E, trong d6 E 1a muc
do doc tot nhat/it doc nhat (hinh 1). Ngoai ra, két qua
thir nghiém ciing cho théy, gia tri NOEC (No Observed
Effect Concentration) - nong d6 cua t6 hop khong gay
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chét sinh vat thir nghiém d6i v6i au tring “Tém su” va
4u tring Artemia duoc xac dinh lan Iugt 1a 5 ppm va 10
ppm (bang 3).

Bang 3: t6m tdt két qua thir nghiém dg dgc cua 0 hop irc ché an mon -
chéng déng can trén du trimg “Tém sii” va du tring Artemia

Sinh vat | Nongdd | Ucché kha ning | LC50
thir nghiém (ppm) song sot (%) (ppm)
0 0
5 0

Au tring 30 20,0
“Tom su” 52,2
50 333
70 66,7
100 100,0
0 0
10 0
Au trung 30 14,6 825
Artemia 50 225 ’
100 51,2
200 92,7

Thir nghiém phdn rd sinh hoc hiéu khi

Ty 18 phan ré sinh hoc hiéu khi cua t6 hop tc ché dat
79,5% sau 28 ngay thir nghiém dugc trinh bay trong
bang 4 va hinh 2. Véi két qua nay, theo huéng dan cua
PetroVietnam lién quan dén str dung va thai hoa chat
trong cac hoat dong dau khi ngoai khoi ban hanh nim
2005 [8] va tai liéu cia OECD ban hanh nam 1992 [6],
t6 hop trc ché duogc xép vao nhom c6 kha niang phan rd
sinh hoc dé dang.

Bdng 4: tém tdt két ‘qud thit nghi¢m kha ndng phan rd sinh hoc hiéu khi
ciia t6 hop tre ché an mon - chéng déng can.

Kha niing phén ra sinh hoc hiéu
Chiit thir khi (% ciia COD)
nghiém
Ngay 0 | Ngay 5 | Ngay 15 | Ngay 28
T4 hop tc ché 0 37,0 72,5 79,5
Natri  benzoate
(chat kiém soat) 0 528 72,6 80,4
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Hinh 2: két qua thir nghiém kha néing phdn rd sinh hoc hiéu khi
cuia t6 hop iic ché an mon - chong dong can

Két luan

Nong do ciia to hop chét e ché dn mon - chdng dong
can duoc ché tao trén co s& cac dan xuét Imidazolin,
EDTMPS va cac chit phu gia (dung moi, chat hoat dong
bé mit) khong gy chét d6i véi sinh vat thir nghiém au
trung “Tom su” va 4u triung Artemia dugc xac dinh lan
luot 14 5 va 10 ppm. T hop trc ché duge xép vao nhoém
C cua thang phan loai OCNS va vao nhém c6 kha nang
phan ra sinh hoc dé& dang (79,5% trong 28 ngay) theo
huéng dan cta PetroVietnam va OECD.
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