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TOM TAT
Pi thue hién kiém dinh 5 loai dung dich khoan & hai pha : Hda tan vé khong
hoatan trén 7 loai sinh vaAt bién: Nauplii Artemia, Nauplii Tom Sa (Pernaeus
monodon), Chan M&di Cheéo (Copepoda), Tom Si giong (P20 - P22), Trai Ngoc
muacten (Pinctada martensii), SO0 Huyét (Anadara granosa) vd Ciu Gai Pen
(Dmdema setosum) : '
Pha hoa tan : 5 loai sinh vit (24 kiém dinh)
Pha khong hoa tan : 2 loai (6 kiem dinh) .
~ Téng s6 gébm 30 ki€m dinh, trong d6: xdc dinh liéu chét LCs 1a 21 va xdc
dinh mdc d6 dnh hudng cta dung dich khoan d8i v6i qu4 trinh thuy tinh cia Cau
Gai (ECs0) 12 9 .
K&t qué kiém dinh cho thady: Céc loai dung dich khoan déu c6 gy nhiing hiéu
ing ddc hai nh&t dinh § nhiing mdc 49 khéc nhau 4di véi sinh vit bién.
DPoc tinh cta dung dich khoan ki€m dinh c¢é6 d6 doc thdp, khodang 622 - 31
944 14n so vdi d6 ddc chudn dicromat kali.
Pa st dung cdc két qud kiém dinh ddc tinh dé dé xudt mot sO tiéu chuin an
todn mdi trudng sinh thdi trong qua trinh sU dung dung dich khoan .

ABSTRACT
THE LABORATORY TOXICITY TESTS OF DRILLING FLUIDS
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Tests were carried out with 5 sorts of the drilling fluid (included: dissolved
form and non-dissolved form) on 7 species of marine organisms: Nauplii of Artemia,
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Nauplii of Penaeus monodon, Copepoda, Juveniles of Penaeus monodon, Pinctada
martensii, Anadara granosa and embryo of Diadema setosum.

- Dissolved form.: 24 tests on 5 species of marine organisms.

- Non-dissolved form: 6 tests on 2 species of marine organisms.

All of tests included:24 tests determinated LCsy (Lethal concentration) on 6
species of marine organisms and 9 tests determinated ECso (Effective concentration)
on embryo of Diadema setosum. '

The results of experiment showed that marine organisms were effected at
limited level by different concentrations of toxicity of drilling fluids. |

Toxicity of drilling fluids tested is low level. It is less about 622 — 31 944 than
the standard toxicity level of potassium dicromate ( KoCrz07 ). -

The results of _t‘oxicity tests have been used to put forward some standars for
safety of ecologyical environment during the process of used drilling fluids.

1. MG PAU

Dung dich khoan 12 mdt trong nhiing yéu td quan trong c6 kha ning gy
nhiém ban bién trong nén cong nghiép dau khi, nhét 13 trong céc hoat dong khoan
tham do, khai théc

Vi viy, viéc nghlén ciu doc tinh cia dung dich khoan d6i v6i doi séng sinh
vit trong bién 14 nhiém vu quan trong, dic biét doi véi nudc ta, khi cdng nghiép
khai thdc ddu khi ¢ thém luc dia dang ph4at trién manh, cé nhiéu trién vong. '

Bai b4do nay trinh bay k&t qua ki€m dinh dfc tinh cia mot s6 dung dich
khoan dang dugc st dung rong rai & vung thém lue dia Viét Nam d6i v6i cdc sinh
vat bién.

2. PHUONG PHAP VA TAI LIEU

2.1 Kiém dinh dugc tién hanh theo quy pham huéng din ciia Vién Hai Duong
Hoc, c¢6 tham khdo quy pham cha My [13, 14] va cua Nauy [15].

2.2 Dung dich duge kiém dinh & 2 pha: Pha hoa tan vd pha khong hoa tan
(pha lo ling) trong nén nuGc bié€n tu nhién.

Nuée bién tu nhién c6 chat luong phu hop da duge xt 1y co hoc: Loc qua hé
théng lam sach nudc bang c4t, than hoat tinh va luu git § phong thi nghiém 14 -
20 ngay. Trude khi dem st dung, nuéc duge loc lai qua mang siéu loc kich thudc 16
20u. Nudc bién st dung c6 cdc chi tiéu héa ly nhu sau: Oxy hoa tan 4,5 - 5,0 mlOy/],
nhiét dd nude tir 25 - 29°C, 30 méin tid 30 dén 35 %e.

M4u dung dich kiém dinh dugc pha theo ty 1& 1:9 (1 phin thé tich dung dich
khoan va 9 phan thé tich nuéc bién da duge chudn bi nhu trén).

Dung dich pha xong, d€ ldng 1 gid, siphon 16p trong & bén trén va ly tdm ta
c6 pha hoa tan. Phan cdn lai 12 pha khong hda tan. Dung dich § méi pha (hda tan
va khong hoa tan) duge coi 12 dung dich “me” ¢6 nong 46 100% (10° ppm). -
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Ham lugng dung dich kiém dinh dugc pha theo quy pham d4i v6i ting pha: 1
000 000 ppm, 750 000 ppm, 500 000 ppm, 250 000 ppm, 100 000 ppm, 50 000 ppm,
10 000 ppm, 5 000 ppm.

Két qua kiém dinh cé tht nguyén mdt phan triéu cta tung pha (hoa tan hoéc
khoéng hoa tan) (ppm) ho#ic mot phan triéu cta toan by dung dich khoan (ppm toan
dung dich). Luu § khi chuyén th& nguyén : ppm toan bd dung dich khoan = 0.1 x
ppm cua ting pha khi dung dich kiém dinh dugc pha theo ty 1&: 1 thé tich dung dich
khoan : 9 thé tich nudc bién.

K&t qua kiém dinh sé& duge d5i chiing véi miu trong (nudc bién da xu ly) va

méu chudn doc t6 d6i ching: Potassium dicromat (K2CrzO;) véi nong d9 5, 10, 15,
25, 50 va 100 ppm. ' -

2.3. Cdc sinh viat st dung kiém dinh duge chuan bi nhu sau:

* Nauplii Artemia (Artemia sp.):

S dung tring Artemia (Cyst) sdn xudt ¢ Vinh Chéu - S6c Tréng cua truong
Pai hoc Can Tho. Tring dugec 4p & diéu kién nhiét 49 phong (27°C - 29°C) trong
nuéc bién loc. Tring nd sau 16 - 18 h. M u dua vao kiém dinh ldc 44 né tu 2 dén
4h - Nauplii [. -

* Nauplit Tém Su (Penaeus monodon) :

Nauplii tom S duge thu & trai nuéi tom Si &u trung khu vuc ven bién Nha
Trang, tif ngudn tom me ph4t duc bing phuong phdp cit mit. Cdc cé thé nay duge
thit nghiém lac dat giai doan Nj- Ny, tidc 1a sau khi né 16 - 22 h, chi thu nhiing c4
thé boi ndi trén bé mit va wa sdng, vi ching thudéng khoé tryi hon trong dan .

* Chdn Mdi Cheéo (Copepoda):

Kiém dinh d6i véi dong vat ndi (nhém chéan mél chéo) nhim d4dnh gid hiéu
(ing ddc t8 cta cdc dung dich 1én toan by quin x4 dong vat ndi. Pai dién chi y&u la
cdc loai sau day: Paracalanus sp. (0.6 - 1.3 mm), Acartia sp. (0.9 - 1.6 mm),
Acrocalanus sp., Orthona sp. ( 0.5 - 0.9 mm).

M4u thu & cifa cng khu vuc Binh T4n, Nha Trang khi tridu xuéng bing ludi
Z,00.

* Trai Ngoc Macten (Pinctada martensit) :

MAu dugc thu vé, rita sach nhiéu 1a4n bing nuéc bién, roi dé ndm yén, dan
déu trén gid nhya l6n. Lua nhitng c4 thé c6 khd ning phdn xa nhay khi dung vao
Kich thuéc tuong d6i dong déu (Trong lugng trung binh 30g/con, c¢6 chiéu dai vé :
5,7cm, rong - 5,6cm, cao - 1,9 cm). Khdng bi sitt mé vé ho#ic xdy x4t phan co. Thyc
"hién thuln héa theo diéu kién kiém dinh. Cdn ghi nhin So Gidy dang thdi ky
thanh thuc, c6 tridng nén c6 khd ning nhay cdm hon vé6i doc tinh ciia cdc dung dich
kiém dinh. C4c két qud kiém dinh nhim phuc vu cho viéc tham khdo khi phén tich
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hiéu dng ddc t6 ctia cac dung dich khoan. déi véi didc diém di truyén chta sinh vét
bi€n va viéc tinh todn xdc dinh cdc tiéu chudn an toan sinh th4i cda cdc chat thai.

* So Huyét (Anadara granosa ) :

Ciing nhu S0 Gidy, miau dugc thu vé va duge x& 1y so bd cho sach nhu d6ii
véi Sd Gidy. Kich thuéc méu dua vao kiém dinh 1a : (Trong lugng TB : 10g/con, cék
chiéu dai v6 : 2,8cm, rong - 2,2cm, cao - 1,9 cm). Thuc hién thuin héa trudc khis
kiém dinh.

* Tém Su giéng (Penaeus monodon) :

Giai doan tu6i Postlarva 1a 25 - 30 ngay. Miu dugc thu & ngudén td6m uongs
khu vue Binh Tén - Nha Trang, tai trai thuc nghiém 3/2 caa Vién Hai Duong Hoc.
Cédc cd thé duge lua chon c6 kich thuée dai 1,5 - 2,0cm, ¢6 kha niing boi 16i nhanh,
phdn xa bang nhanh, khéng c¢é ton thuong trén vé.

* C4u gai den (Diadema setosum,) :

MAau thu é vung vinh Binh Cang - Nha Trang, dem vé nudi thuan héa trong:
bé xi ming ¢6 m4i che. Sau 3 ngay dem vao phong kiém dinh. C4 thé kiém dinh c6
kich thudc dudng kinh vé6 14 ¢ 5 - 7 em. Triéng va tinh trung thu dugc dem ria sach;
riéng ré nhiéu lan bing nuéc bién loc rdi cho thu tinh thd#. Né&u mang thu tinh
dugc tao sau 3 - 5 phit 1a duge. O mdi ndng d6 dung dich kidm dinh véi dung tich
25 ml ta cho mdt lugng khodng 100 dén 120 tring va mdt lugng tinh trung tuong
iing d&€ kiém dinh kha ning thy tinh .

2.4, Kiém dinh va x& ly k&t qua :

- Péc trung qué trinh kiém dinh dugc trinh bay & bang 1.

- Xdc dinh liéu ché&t (Lethal concentration ) - LCso - Xdc dinh ndéng d6 doc
tinh gdy chét 50% sinh vat kiém dinh trong cdc khodng thoi gian 24, 48, 72 va 96
gir doi v6i 6 loai sinh vat duge ti€n hanh l4p lai 3 - 10 14n d6i v6i mdi pha cla
ting chit va tung d6i tuong sinh vat.

- Xdc dinh liéu lugng gidy dnh hudng (Effective concentration) - ECs - Xdc
dinh nong d¢ doc tinh gdy anh hudng, lam cho 50% sd tring khong thu tinh va
bién dang cédc qué trinh ph4t trién phdi, qua trinh phan cdt t& bao tring thu tinh.

- Mot s6 kiém dinh c¢6 lugng sinh vat trong miu tréng chét hon 10% 1a hiy
bd két qud va lam lai. Tuy vdy, cdc két qua trén viAn duge luu lai trong cdc bdo cdo
dé tién viéc tham khdo khi phan tich hidu dng djc tinh. - Céc gid tri kiém dinh
duge xdc dinh theo phuong phdp gidi d6 va phuong phdp Litchfield, Wilcoxon [16,
17].

+ Tiéu chuén cia Nauy [20].

* 95% CLEC50 > 1000 mg/kg: Co déc tinh vira phéi
* 95% C.L.ECso < 1000 mg/kg: Cé ddc tinh cao
+ Tiéu chudn cia My [22].
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* 96 gity LCs0 > 30.000 ppm (>3% thé tich dung dich khoan & pha khong hda
tan). -

Bang 1 : DPac trung (thdi gian TEST) trong qu4d trinh kiém dinh
Table 1: Charalertistic of test process

QUADRILL VNCLEAN

HT KHT

h&t ki€m dinh | Yé&u td ISO TEQ
. XA4cC dinh

Determin-
ation of

vat kiém dinh\_ | Peremeters |

KHT HT KHT
Disolved Solid
phase |
|Nauplii Artemla 1 ' 24 gio 24 gid 24 gid
u ) 48 gid 48 gio 48 gid -

Tém Sa gidng (P20)

P. Monodon

--n-—m

3. KET QUA VA NHAN XET

Nghién ciu doc tinh ctia dung dich khoan d6i véi méi trudng bién da duge
téng hop va phan tich ky [4, 6]. K&t qud tdng quan da tdp trung phén tich va gidi
quyét mét s6 ndi dung quan trong sau day:

- Péc trung cua cac loai dung dich khoan.

- P3c di€m qué trinh phéan t4n cdc dung dich khoan. |

- Nhitng hiéu Ung sinh th4i cbta dung dich khoan 40i v4i moéi trudng va cac
loai sinh vt bién. Déc biét, cdc tdc gid di tip trung tim hiéu dic dl‘e’m qué trinh
bé sung cdc hop chét hitu co, cdc kim loai ning...

Di tap trung phén tich cdc hiéu ing doc tinh cia dung dich khoan d&n sinh
vat ddy, dén cdc loai gidp xdc, dén c4 bién, d&€n qué trinh ph4t trién phéi va sinh
sdn cha sinh vat, dén cdc hé sinh thdi ddc tha nhu hé vi sinh, cdc ran san hd... [2, 3,
4, 6,8,9, 13, 14, ... |

Két qud phén tich héa hoc, dic biét 1a kim loai niing trong 5 loai dung dich
khoan st dung ki€ém dinh (badng 2) cho thdy, d4dng luu ¥ 12 ham lugng chi (Pb) &

237



' duﬁg dich khoan ISOTEQ 100 (c¢ 1.1370 ppm), ham lugng dﬁng (Cu) & HDF 2004
(c0 1.8744 ppm), ham lugng kém (Zn) § VN - CLEAN 1 (khodng 0.8799 ppm) va
ham lugng Cadmi (Cd) 0 dung dich khoan QUADRILL, khodng 0.0831 ppm, (bang
2).

Biéng 2: Ham lugng kim loai ning trong cdc miu dung dich kiém dinh
Table 2: Heavy metal concentrations in lested drilling fluids

TT M&:u N5n dé ( M)

.
0,0133 | 0,0030
2 | VN-CLEAN200 | 08799 | | 02270 | 05534
QUADRILL 2000
6| HDF2000 | 00769 | 00487 1,8744

-

Céc két qud xdc dinh liéu chét ( LCs ) va liéu 4nh hudng d&n qué trinh thy
tinh cua 5 loai dung dich khoan d6i v4i 7 loai sinh vt bién duoc trinh bay tﬁng
quat & bang 3.

Qua bang 3, ta thdy liéu lugng djc tinh cha cdc dung dich khoan thay dép
phu thufc vao bdn chat cha ting loai dung dich, phu thudc vao dic diém sinh hoe
sinh thdi va sinh ly ctia sinh vit kiém dinh . '

Di sdu phén tich d4c diém djc tinh cha tiing loai dung dich khoan, ta pha#
xem xét hiéu Ung cta chit ddc chudn - Dicromat kalsi.

Qua cédc dgt ki€m dinh, d4nh hudng cta dicromat kali 1én Nauplii Artemia thu
¢ Can Tho, higu dng chét 24 giy LCs 12 34.2 - 35 ppm, c6 nhay hon so véi chiing
Artemia thu ¢ Phan Thiét ma Vién Hai Duong Hoc tién hanh kiém dinh tru6c day
(1992) LCso 1a 42.875 ppm, nhay hon k&t qud ki€ém dinh ctia nhém Artemia & chau
My (LCso 12 42.39 ppm), tuong duong nhém Artemia & chau Au (LCso 12 38.87 ppm)
va nhay hon rat nhiéu so v6i nhém Artemia thu & vinh Shark (Tay Uc) (LCso 12 64
ppm) va Margheri disavoa (Y ) (LCso 12 58 ppm). (Nguyén Tédc An, et al., 1992 ).

Céc két qud ki€m dinh cho thay, d6i véi Nauplii Artemia, ddc tinh caa dung
dich khoan khong cao (bdng 3). Liéu chét LCsy cha dung dich QUADRILL 12 4.4x10*
ppm, thip hon djc tinh cla chat doc chudn dicromat kali d&n 1257 14n ( 4.4x10% so
véi 35 ppm) ( bang 3, hinh 1). Cdc dung dich khoan kiém dinh cé do doc rat thap so
vO1 cdc dung dich phén tdn va chéng 4n mon da duge kidm dinh trude day (bang
4a,b) [2]. .

X4c dinh liéu ché&t sau 48 giy, ta thady déc tinh cua dung dich khoan
QUADRILL nho hon dgc tinh cia dicromat kali dén 65 nghin 14n, con dung dich
khoan HDF 200 thap hon dén 4333 14n, chia dung dich HDF 2000 th&p hon 1333
lan va cia dung dich VN-CLEAN I ciing th4p hon d&n 800 1an (hinh 1). '
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Kiém dinh doc tinh d6i v6i du thé cha gidp xdc (Nauplii Tom Su), ta thfy
dung dich khoan QUADRILL c6 liéu chét sau 24 gis kiém dinh 12 26 000 ppm, thép
hon doc chat chudn dén 765 lan, con doc tinh dung dich ISOTEQ thdp hon 1 235
1&n, cha dung dich VN-CLEAN thédp hon 3 455 14n va dung dich HDF 200 thdp hon
dung dich ddoc chudn dén 4 882 lan.

P61 v6i dong vAt méi trudng thanh, dung dich QUADRILL ciing ¢6 doc tinh
thap hon djc tinh cha dicromat dén 714 l1an va cha dung dich VN-CLEAN th&p hon
dén 3 571 lan. |

P6i véi sinh vat d4y nhu: Sd Huyét, liéu chét sau 96 gié¢ dao dong trong
khodng 119 000 ppm d€n 575 000 ppm, nadm trong giéi han da dudc nhiéu tdc gid
nghién citu, cong b6 (bdng 4b). Cu thé doc tinh cua dung dich VN-CLEAN thap hon
djc tinh cia dung dich dicromat kali 1a 31 944 I4n, cia dung dich HDF 2000 th&p
hon 20 611 14n, cia dung dich khoan HDF 200 th&p hon 10 833 1in va cia dung
“dich ISO-TEQ th4p hon d&€n 6 611 lan (hinh 1).

- Dai v6i Téom Sd, dfc tinh cha dung dich khoan VN-CLEAN thip hon doc tinh
chuin 1a 7 894 lan, cdn cta dung dich HDF 2000 thdp hon d&én 10 526 1an (hinh 1).

Ngoai viéc xdc dinh liéu chét (LC) cdp tinh (24, 48, 72, 96 gi¥) cla céc dung
dich khoan, vin dé ddnh gi4 dnh hudng cha ching d6i vdi cdc quéd trinh sinh l¥,
sinh héa cta sinh vét bi€n ciing duge chi §, xem xét. C4c hidu dng gy dnh hudng
du6i mitc gy chét tryc ti€p (sublethal effect) nhu thay d3i cudng d9 ho hép, thay
ddi thanh phan sinh héa, thay dm toc d¢ ting trudng... da dugc trinh bay tong
quan k§ [14].

0 ddy ta xem xét dén hiéu iing doc d6 d6i v6i qud trinh sinh sin, phédt trién
phoi, quéd trinh thu tinh ... cha sinh vat bién. D6 14 nhitng thong sd hét sidc quan
trong dé xem xét vé mit di truyén doi vé6i sinh vat bién. Khio s4t ddc tinh cha
dung dich khoan, ta thu¥ng xdc dinh ham lugng ddc chdt ngin cdn quéd trinh thu
tinh (ECs0) va déic biét 14 cdc ham lugng 1am thay ddi dic diém trang thdi thu tinh.

Céc ké&t qua nghién cdu vé liéu lugng han ché qud trinh thu tinh cia Cau Gai
duge trinh bay ¢ bang 5, hinh 2.

b6i véi quéd trinh thu tinh cla cdu gai, cdc dung dich khoan c6 nhiing téc
dong nhat dinh. Liéu han ch& dén qu4 . trinh thu tinh cta dung dich khoan HDF
2000 (ECs0) 1a 135 000 ppm, thap hon liéu d6c chudn 12 3 000 14n , cdn cia dung
dich VN-CLEAN 1a 90 000 ppm, thap hon dung dich ddc chudn 1a 2 000 l4n va cla
dung dich QUADRILL la 28 000 ppm, thdp hon d6 déc chuén la 622 1an (hinh 1).

So sdnh hiéu dng djc t6 cla cdc dung dich khoan v6i mot s6 dung dich khéc
nhu: chdt phén tdn diu, hdn hgp diu... (bdng 4a,b), ta thdy doc t6 cia dung dich
khoan thap hon 2 - 14 1an (bang 4a,b).

Di sdu nghién ciu dnh huéng cta dung dich khoan d€n qu4 trinh tao mang va
phén cdt cdc triing 2, 4 di thu tinh, ta thdy cdc dung dich khoan c¢6 ianh hudng dén
qué trinh phén cat t&€ bao tring da thu tinh. Ty 18 phan cit 2, 4 t& bao gidm dan
theo nong d9 dung dich khoan cé trong m u. Qua hinh 3 ta thdy, & ham lugng (8 -
10)x10* ppm (80 - 100 g/1) dung dich VN - CLEAN, triang thu tinh khoéng cé khé
nidng ti€p tuc chia cat 2, 4. R6 rang, qud trinh phdt trién phoi khong thé ti&p tuc,
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con d8i v6i dung dich QUADRILL, ham lugng 16n hon 1.6x10* ppm (16g/1), khé

néng chia cdt 2, 4 gidm xudng khodng 40 - 10% (hinh 4). Ddi véi dung dich HDF
2000, khi ham lugng 16n hon 10x10° ppm (100 g/), ty 1é triing thu tinh chia cit
giam xudéng con 30 - 18% .

" Nhitng k&t qua kiém dinh d6c tinh cha dung dich khoan d8i vdi d#c diém
sinh sdn va di truyén cta sinh vat bién cho thay, tuy 4 d¢c tinh khong cao, nhung
khéng phdi khong c¢6 hiéu dng, do dé phai ti€p tuc nghién ciu khi xdc dinh cdc chi
tidu gidi han an toan sinh th4i.

Béng 3: Két qua xdc dinh LCy va ECs,
Table 3 : The results of LCsp and ECs9 determinations

Thai | Y&u t8 ISOTEQ HDF 2000 QUADRILL VNCLEAN K3CreO7
(ppm)

Nauplii LCE{;
Artemia LCso 26"'0 38
LCBG

4,41+0,18 -.:-106 348 1 4,3
, ,810, 39+113 043101 591009
Nauplii
5m Si 13,840,2 12.6+0,0 OF 342 + 1,62
1 3

hén
Méi LCso - - {2,5+0,09) 12,50+0,01
heo :

| SO Huyé 19,511,4 . 11,9+1,3 . 37,1+4,1 3,3+0,43 57,519, b| 18,011,54
' 3
6m Sa
ridng LCro 19, 8:!:2 1 13,9+0,13 20,4+5,9 5+0,93 15+8,6 | 18,0+2,4
F hﬁl Cé
13 513 6 2,8+0,09 9, 0:1:0 15| 45,0+0,02
—_

* HT : Pha hoa tan (Dissolved Phase)
* KHT : Pha khong hoa tan (Solid Phase)

* 5108 ppm : Sinh vat ki€m dinh khdng b1 ngd djc & nong 6 100% pha
hoa tan sau 24 gi¥ (10°ppm)

The test organism is not efficient at 100% concentration of solution
after 24h.
* C : Sinh v4t chét toan bo ¢ dung dich kiém dinh sau 72 gid

(Almost test organisms dead after 72h)




Bang 4a: So sanh djc tinh cdc hod chat dong hanh véi c6ng nghiép dau
khi v4i nauplii Artemia

Table 4a Comparison of toxicity of Parallel-Gas is Petroleum indusiries on
Nauplii Artemm

VN - |
ISOTEQ| CLEAN |KyCr;0q

Klém Dispe-| Drilling Fluids Korro-
rsant | Dung dich khoan | gusrd [(10*ppm |
(ppm) (ppm) (ppm) 10* ppm)(10* ppm){ (10* ppm) | (ppm)
&Eﬁ!ﬁﬁﬂfbahna

' Béo cdo 1992
2692 116 Béo céo 1993
321 Béo cdo 1993

(The report in
1993)
o 1463 | 2036 | 4240 55 | Bo cdo 1993
80 534 2285 17 | Bfo céo 1963
. '34,8 | Béo cdo 1996
0 - 3,9 2,6 | 5,9
2 ' P s 27 ° o A y o
Bang 4b: Tong quan két qua kiém dinh liéu chét (LCy) cua dung dich
a’e P ® . ”n « N

khoan doi véi sinh vat bien

Table 4b : The comprehensive results of lethal concentration LCy
on marine organisms by drilling fluids

Héa chat

_ Giai doan Hé théng Téc gia
Loai (Species) sdng ki€m dinh (Author)
| | Life stage Test system
(1) (2) (3) (5)
Dung dich khoan :
{(Drilling fluids) '
Carcinus maenus Truéng thanh Thong ké >15 Gerber et al (1980)
Crangon septemspinosa Truéng thanh Théng ké >15 Gerber et al ( 1‘580)
Eogammarus confervicolus Truéng thanh Thong ké >70 Houghton et al (1980)
Gnorimosphaeroma orego- Trudng thanh -Théng ké >70 Houghton et al (1980)
nensis '
Homarus americanus Larval (giai doan 1) | Dongkin | 0.074 t61 >0,5 |Derby and Capuzz
_ , (1984)

Mysdopsis bahia Juveninle Dong kin 0.16 Conklin et al (1980)
Mysdopsis bahia Juvenile Dong kin 0.05 Conklin et al (1980)
Mysis sp. Truéng thanh | Thong ké 60 - 220 Tornber et al (1980)

eomysis interger Truéng thanh | Théng ké | Giita 10 tdi <125 [Houghton et al (1980)
Onisiums sp Trudéng thanh Thong ké 220 - 380 Tornber et al (1980)
Plaemoneies puigo Trudng thanh Thong ké 0.36 - 0.74 Conklin et al (1980)

Dg - D4 _ |

Pandalus hypsinotus Truéng thanh Thong ké 32 Houghton et al (1980)
Saduria entomon Trudng thanh Thoéng ké |Giita 310 tdi <600|Tornber et al (1980)
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Pha hoa tan cua dung

dich khoan :

(Dissolved drilling fluids

phase) |
Acartia tonsa | Trudng thanh Théng ké 0,44 té1 >10 Gerber at al (1981)
Carcinus maenus Trudng thanh Théng ké >100 Gerber et al (1980)
Centropages typicus Trudng thanh Théng ké - 0,49 - 0,62 Gerber et al (1980)
Crangon septemspinosa Trudng thanh Thdong ké 98 t61 >100 |Gerber et al (1980)

Gammarus americanus Trudéng thanh Thong ké 100 - |Gerber et al (1980Q)
Homarus americanus Juvenﬂe (giai doan |H& tudn hoan 5 - lGerber et al (1980)
. V)
Eomarus americanus ~ Trudng thanh
Mysisdopsis almyra | Juvenile
ysisdopsis almyra Juvenile

Théng ké ' Gerber et al (1980)

Théng ké : Carr et al (1980)
Théng ké - Neff et al (1980-1981);

Mysisdopsis almyra Truédng thanh Thoéng ké Neff et al (1980)
Plaemonetes pugio |  Larva Théng ké - Neff et al (1980)
Plaemonetes pugio Post - larva Thong ké . Neff et al (1980)
Plaemonetes pugio Truéng thanh Théng ké ' Neff et al (1980)

Pandalus borealis Larva (giai doan 1) |Hé tuén hoan Gerber et al (1980)
Denaeus aztecus Juvenile Thdong ké - 41. Neff et al (1980)
Penaeus duorarum Post - larva Théng ké Neff et al (1980)

Pha hoa tan cua dung

dich khoan:
(Dissolved drilling fluids
phase) |
Nauplii Artermia Au trﬁng | Hé tun hoan | 24h LCso (G/L) Nguyén Tdc An
QUADRILL : 44 |Nguyén Pdc Huynh
. ' (1996)
Nauplii Artermia Au trung Hé tudn hoan | 48h LCy, (g/1) : |Nguyédn Tdc An
| VN-CLEAN 1:4.8 [Nguyén Pdc Huynh |}
"HDF 2000 : 8 [(1996)
HDF 200 : 26 |
QUADRILL : 39
ISOTEQ : 125
Penaeus monodon Au trl‘mg Hé tudn hoan | 24h LC50 (g/l) ‘ Nguyén Tédc An |
' QUADRILL : 26 {Nguyén Pdc Huynh
VN-CLEAN : 42 {(1996)
HDF 2000 : 117 |
HDF 200 : 138
Copepoda Truéng thanh I Hé tuidn hoan | 24h LCso (g/1) : |Nguyén Téc An

QUADRILL : 25 |Nguyén Diic Huynh
| VN-CLEAN : 125[(1996)
Diadema setosum Tring . Hé tudn hoan | 24h ECg, (g/1) : [Nguydn Tdc An
QUADRILL : 28 {Nguyén Bic Huynh
VN-CLEAN : 90 |(1996)
HDF 2000 : 135
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Pha khﬁng ht‘)a tan cua
dung dich khoan:
(Solid drilling fluids
phase)
Anadara granosa

Trué'mg thanh Hé tudn hoan 96h LC50 (g/l)
| QUADRILL : 33
ISO-TEQ : 119 [|(1996)
HDF 200 '
HDF 2000
VN-CLEAN : 573

Trudng thanh Hé tudn hoan | 96h LCy, (g/1) |Nguyén Téc An
QUADRILL : 50 |{Nguy&n Pdc Huynh
ISO-TEQ : 139 }(1996) '
HDF 200 : 198
HDF 2000 : 204

VN-CLEAN : 150

Bang 5: Ham lugng gay ddc d6i véi qua trinh phdt trién tridng ciia cée loai
. Cau Gai (Diadema setosum)
Table 5 : The toxic concentration on development process of Diadema
setosum eggs '

Céc chét Hbén hop

ddu
kho C+
Mixture
BP1100ON

entrotus

Dung dich khoan & Viét Nam
Drilling fluids in Vietnam Téc gia
QUADRILL|VN-CLEAN| HDF2000 chromat
- T ---
: robachl.ens;s
ulcherrimus

Déu chita | Chét phén

BP1100N
Dispersant

Kobayashl
1931
thocidaris 20 000 |5,0 - 10,000
{Diadema (1328)104 (5,9-9,0).10]  (5,9- o F - 45 Béo cdo
13,5).10* | ’ 1996

Isetosum
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( Group of organism) :

I. Naupli Artemia
II. Nauph Tém si

1I. Chan m

Nhom sinh vat

4. VN CLEAN
5. ISO.TEQ

—

1. QUADRILL
2. HDF 200

3. HDF 2000

Dung dich ( Selution )

*»

gidng

V1. Tom st
VII. Cau gai

héo

ai ¢

V. SO huyét

Hinh 1: So sdnh djc tinh cua mot 86 dung dich khoan

véi chit déc chuin dicromat kali
Figure 1: Compararision of toxicity of drilling fluids that of toxicaled

standard K, Crs 07
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4. ANH HU'dNG CUA DUNG DICH KHOAN, BUN KHOAN G VUONG THEM
LUC DPIA VA VAN PE XAC PINH TIEU CHUAN GIGI HAN AN TOAN HAM
LUGQNG THAI

- Hién nay da thong ké dugc khodng hon 41164 mé6 dau dang khai théc trén
- thé giéi (Klupov C.V., Vostokov E.H., 1994 [1]). Cung véi su phét trién céc quo gia
khéc, nganh cong nghiép diu khi & Viét nam di hinh thanh va phét trién véi téc
d$ 16n. Do v8y, vAn dé xem xét, d4dnh gid hau qui sinh th4i cia ddu thai, cta céic
loai dung dich va héa chit sit dung trong cong nghiép khai thdc va ch& bién ddu khi
la cong vige hét stic c6 ¥ nghia va cin thiét.

K&t qud nghién ctu (V.H.Groenewoud, 1991; Adema, 1991) cho thﬁ'y, § cac
viung thém luc dia khai thdc d4u khi, chdt thai déc hai d6i v6i doi séng sinh vat
bi€n, dao djng trong khodng 28 dén 935 mg/kg trong trdm tich kho va gidy anh
huéng trong pham vi hon 5000 m cdch dan khoan. Cin luu ¥ 1a ham lugng gay hiédu
ing djc hai ddi v6i Gidp Xdc, Than Mém, Giun nhiéu to, Cau (Gai... chi khodng 20
mg/kg trdm tich khé (Adema, 1991), (Bang 4b) -

D¢ tap trung cao cdc gi4 tri kiém dinh ddc t6 cdc dung dich vita thu dugc cho

phép xem xét cdc kha ning ki€n nghij tiéu chudn ham lugng t6i da an toan khi thai
cac dung dich khoan vao mo6i trudng bién.

Tiéu chudn ham-lugng t6i da an toan sinh thdi khi thai cdc dung dich khoan

vao méi trudng bi€n d4 dugce x4c dinh dya vao cdc nguyén tic da duge cong bd rong
rii [1]. Cu thé:

- Pdnh gid kh3 niing 1am thay d8i chat lugng méi trudng caa tiung loai dung
dich ki€ém dinh. P4c biét phdi chi y dén ham lugng cédc kim loai ning (bang 2) va
khd ni&ng hoa tan ctia cdc loai dung dich trong nu6c bién.

- Trang th4i cua cdc loai sinh vat do tdc dong cliia cdc dung dich kiém dinh.
Déc biét phdi luu § dén cdc dic diém vé sinh hoc, sinh sdn va sinh théi hoc.

- Giéi han sinh thdi phdi théda man cdc diéu klén nhu sau:

+D61 vdi ede qudn x@ m bdt dGu tit my:
(&l Ci(R)N momo (RMARY Kii(LCp)m <1
+ D8i vdi titng nhém sinh vdt cda qudén xa:
CiR/(LCxm 2 1
O day: '
Ci 1a ham lugng ctia chat i ki€m dinh
ny(R) 14 phdn b6 chudn cha sinh vit quidn x4 m trong khong
gian |
(LCg)m 12 ham lugng giy hiéu dng tdi han d6i véi quin x&d m.
Két qud tinh todn ban dau cho chiing ta nhiing gi4 tri tham khdo sau day:

*Dung dich QUADRILL - 0,3 g/l
*Dung dich ISOTEQ : 1,2 g/l
*Dung dich HDF 200 :20g]/1
*Dung dich HDF 2000 : 4,0 g/1
*Dung dich VN-CLEAN :6,0g/Ll.
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Pay chi 12 ¥ ki€n ggi ¥, mang tinh chdt tham khdo. Trong diéu kién c6 thé,
ta phai ti€p tuc nghién cu dé c6 nhitng gid tri tidu chuin an toan mdi trudng chinh
x4c va kha thi.

Thém vao dd, cdc dung dich khoan khi thdi ra méi trudng con bi gié1 han béi
nhiéu y&u t6 va dic trung khiéc.

Vi du: Theo céng udc Paris (1974), ham lugng doc chat (dau ths) chia trong
mAu nudc khoan t6i da khong vugt qud 1g/1 (100 g/kg) [21].

5. KET LUAN

1. Céc loai dung dich khoan déu giy nhitng hiéu dng déc hai nh4t dinh d6i
v6i doi sdng cha sinh vat bién. Mic 49 doc hai dugc ki€m dinh nhu sau: -
(liéu chét LC duogc sdp xép theo thu tu tdng ddn so véi déc chdt chubdn, nhu véy déc
tinh cuda cdc chdt sé theo thu tu gidm ddén )
- D61 vdi Nauplii Artemia:
* Liéu chét sau 24 gid, pha hoa tan :
+ Dicromat kali < QUADRILL
( 34.80 ppm < 4.4x10* ppm )
* Liéu chét sau 48 gid, pha hoa tan :
+ KyCr:0; < VN-CLEAN I < HDF 2000 < HDF 200 < QUADRILL<

ISOTEQ
( 5,9 ppm < 0,48x10% ppm < 0,8x10% ppm< 2,6x104 ppm< 3,9x10* ppm<12,5x10*
ppm ) _ _
- Nauplii tém su( Penaeus monodon ):
* Liéu chét sau 24 gi¥, pha hoa tan :
-+ KoCry0q< QUADRILL < ISOTEQ < VN-CLEAN < HDF 2000 < HDF 200
( 34,2ppm<2,6x10*ppm<4,2x10°ppm<11,75x10°ppm<13,8x10*ppm<16,6x10* ppm )
- Chdn mdi cheo( Copepoda ):
* Liéu chét sau 24 gid, pha hoa tan :
+ KoCr07< QUADRILL < VN-CLEAN
( 35 ppm < 2,5x10° ppm < 12,5x10* ppm )
- SO huyét( Tegillarca granosa ):
* Lidu ché&t sau 96 gid, pha khong hoa tan :
+ KoCr:07; < QUADRILL < ISOTEQ< HDF 200 < HDF 2000 <VN-CLEAN I
(18ppm<3,3x1 0% ppm<11,30x10* ppm<19,5x1 0% pp <37x10* ppm<57,6x1 0¢ ppm)

- Tém su ( Penaeus monodon ):

* Lidu chét sau 96 gid,pha khong hoa tan:
+ K,Cr;0; < QUADRILL< ISOTEQ< VN-CLEAN I < HDF 200< HDF 2000

(18pp <bx1 0¢ ppin<13, 9x10° ppm< 15x1 0*ppm <19,8x1 0% ppm<20,4x10°ppm )

- Qud trinh thy tinh cdu gai ( Diama setosum ):
(EC du’ac sdp xép theo thu tu tdng dan so vdéi djc chdt chudn, nhu‘ vdy déc

tinh cida cdc chét sé theo thu ty gidm dan )
* Sau 1 gi¥, pha hoa tan:
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+ KoCr:07< QUADRILL < VN-CLEAN I < HDF 2000
( 45ppm < 2, 8x10°ppm < 9x10*ppm<13,5x10*ppm

2. Poc t1nh cia dung dich khoan dugc kiém dinh c6 46 d6c thdp. So véi chat
ddoc chudn Dicromat Kali djc tinh cGa dung dich khoan thap hon tir 622 dén 31 944
l4n.

3. C6 thé st dung cdc két qui kiém dinh d& xdc dinh tiéu chuﬁn ham lugng
t61 da cdc dung dich khoan dugc thdi ra méi trudng bdo didm an toan sinh thdi véi
cic gia tri sau:

*Dung dich QUADRILL : 0,3g/l

*Dung dich ISO-TEQ ' : L2 g/l

*Dung dich HDF 200 : 2,0g]1

*Dung dich HDF 2000 : 40g]l

*Dung dich VN-CLEAN : 6,0 g/l
LOI CAM ON

Chiing t6i bay té 1dng bi&t on sdu sic d6i vdi CN. Lé Lan Huong, CN. Hé Hai
Sam, CN. V6 Duy Son, CN. Lé Trong Diing, CN. L& Trin Diing va cén b nghién
cu cia Phong Sinh th4di va Méi trudng bién, Vién Hai Duong Hoc da cung cip s6

lidu thi nghiém va gép y khi céng bd ké&t quéd nay.
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