DANH GIA MUC O TON LUU VA SU BIEN BOI CUA HCH TRONG DAT
TAI HA NOI VA BAC NINH

TS. VU DPUC TOAN
Khoa Moi truong, truong Pai hoc Thuy Loi

Tom tiat: Mot s6 dong phan dién hinh cua HCH (a, B, y vu 6-HCH) duoc lia chon dé phdn tich
trong cdc mdu ddt tai Ha Noi va Bdc Ninh. Cdc mdu duoc ldy tai khu vic néng nghiép dong thoi
duoc ldy ngdu nhién tai cdc khu do thi va cong nghiép nham dai dién cho khu vic nghién ciiu. Két
qud thu duogc cho thdy, nong dé ciia HCH tong nam trong khodng tir <0,05 dén 20,57 ng g'. Nhin
chung, HCH phan bo trong ddt tai Ha Noi va Bac Ninh ¢ miic thdp (nong do trung binh < 12 ng g
"). Tuy nhién, viéc tim thdy chdt nghién citu trong phdn lén cdc mdu ddt (76 mdultong sé 100 mdu)
la rdt dang chii y. Ddnh gid vé phdn tram cdc dong phdn dién hinh ciia HCH chi ra it ¢6 nguén 6
nhiém HCH bo sung. HCH k¥ thudt la nguon gdy 6 nhiém chii yéu so véi lindan trong qud khit.

Tw khoa: Ton luu, HCH.

1. bat van de

O nhiém moi trudng hién dang la van dé
duoc quan tam trén toan th€ gidi. Bén canh
nhitng chat thai dé nhan dién, gay 6 nhiém moi
truong vé6i thai lugng 16n bat ngudn tir rac thai
do thi, nudc thai cong nghiép, khi thai giao
thong... con c6 nhitng chat & thai lugng nho hon
nhung tac hai dén con nguoi thi khong kém
phan nghiém trong. Mot trong s6 d6 la
hexacloroxyclohexan (HCH), chat bao vé thuc
vat thuoc nhém cac chat hitu co 6 nhiém kho
phan huy (Persistent organic pollutant, POP).

HCH c¢6 tdm dong phan khong gian véi cong
thic phan tr 1a C;H,Cl,. HCH da ting dugc su
dung lam thudc trir su, thuoc diét ndm va thuoc
diét mudi. San pham HCH gém hai loai: HCH
ky thuat va lindan. HCH k¥ thuat dugc san xuét
& dang ran gém 60 - 70% a-HCH, 5 - 12% B-
HCH, 10 - 15% y-HCH, 6 - 10% 6-HCH, vp 3 -
4% e-HCH. Trong khi d6, lindan chia chu yéu
la y-HCH (>99% y-HCH) thu dugc tir viéc tinh
ché HCH k¥ thuat. Theo bdo cdo cua Li va cac
cong su [5], danh sach muoi nuée sit dung HCH
ky thuat nhi€u nhat trén thé gidi trong khoang
thoi gian tir nam 1948 dén nam 1997 dugc trinh
bay trong bang 1.

Bdng 1. Luong HCH ky thudt sir dung tai mot
8§60 nudc trén thé gioi

Thir Nudc Khoi luong st

tu dung (tan.10°)
1 Trung Quéc 4464
2 An Do 1057
3 Lién Xo cii 693
4 Phip 520
5 Ai Cap 479
6 Nhat 400
7 My 343
8 buc 142
9 Tay Ban Nha 133
10 Méhico 132

Ciing nhu cac nhém chat thuoc ho POP, sau
mot thoi gian st dung, cac nha khoa hoc mdéi
phat hién ra doc tinh cia HCH va nhém chat nay
sau d6 di bi cdm st dung & nhiéu nuéc. HCH c6
tinh doc cao, gay kich thich & hé thong than
kinh trung uong. Nhiém doc cap tinh HCH s&
gay triéu chiing mat tri nhd, giam hoat dong cua
day than kinh, co giat, kh6 thd, phu phéi va
viém da. Hiép hoi nghién ctu ung thu thé gidi
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da xdc nhan kha nang giy ung thu cta y-HCH
trén dong vat thi nghiém. Tuy nhién chua cé
bang chiing ro rét vé kha nang gay ung thu cua
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v-HCH trén con ngudi. HCH c6 kha nang tich
liy sinh hoc cao, ton luu lau trong moi truong va
c6 thé lan truyén dén viing xa so véi ngudn thai.
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Hinh 1. Céng thiic cdu tao ciia y-HCH (a) va a-HCH (b)

Tai Viét Nam, HCH da ting dugc ngudi nong
dan st dung véi tén goi “thudc trir sdu 666" .
San phim ndy dugc dung & cdc ving nong
nghiép vé6i luong 16n, trude khi bi cAm st dung
va nhap khau vao nam 1994. Tuy thoi diém cdm
stt dung da hon mot thap ki nhung ton luu cua
HCH trong dat, trén dong rudng va nhat 1a tai
céac kho chita thudc trir sdu cii van gay nhiéu anh
hudng x&u dén con ngudi. Ton du cia HCH
trong dat da dugc tim thdy & pham vi rong tai
nhiéu tinh thanh cta Viét Nam nhu thanh pho
Ho6 Chi Minh, Song Bé, Tay Ninh, Hu€, Quang
Tri, Hung Yén, Phi Tho [16]. Bai bao nay gidi
thiéu két qua nghién ciiu cua ching t6i vé mic
do ton luu va su bién déi ctia HCH trong dat tai
Ha Noi va Bac Ninh nhiam gép phan vao viéc
danh gia hién trang va bao vé moi truong tai cac
vung cta Viét Nam.

2. Phuong phap nghién ctu

2.1. Phuong phdp ldy madu

Mot tram mau dat dugc 1ay tai mot s6 khu
vuc thuoc tinh Bac Ninh (T Son, Tién Du, Yén
Phong, thanh ph6 Bac Ninh) va thanh ph6 Ha
Noi (Séc Son, bong Anh, Gia Lam, Tur Liém,
Thanh Tri, ndi thanh Ha Noi). Cac mau duoc 1ay
xung quanh nhiing ving nong nghiép dong thoi
dugc 18y ngau nhién tai cic ving c6 hoat dong
do thi va hoat dong cong nghiép dé so sdnh va
c6 danh gia téng quit vé mic do ton luu cha
HCH tai khu vuc nghién cttu. Cac mau dat dugc
14y, bdo quan, van chuyén va xir Iy so bo trong
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phong thi nghiém theo tiéu chuin Viét Nam
(TCVN) gébm TCVN 4046 - 85 (phuong phdp
1dy mau dat trong khu vuc nong nghiép), TCVN
4047 - 85 (dat trong trot - phuong phép chuén bi
ddt dé phan tich), TCVN 5297 — 1995 (chat
lugng dat - cach lay mau - cic yéu cau chung),
TCVN 6857 - 2001 (chit lugng dat - phuong
phdp don gian dé€ mo ta dat) va tiéu chuin cla
Hiép hoi tiéu chuén quoc t€ (ISO 10381-5:2005:
chat luong dit — 1dy mau — phan 5. Hu6ng dan
trinh tu khao sat su 6 nhiém dat & cac khu dat do
thi va cong nghiép) ([3],[11],[12],[13],[14]).

Tai moéi dia diém, mau dat dugc déu 1a miu
tron gom nam mau thanh phén, trong d6 bon
mau dugc 18y tai bon géc cua mot hinh vuong
(10 x 10 m* va mau con lai dugc 1ay & giao
diém cta hai dudng chéo. Do sau 1ay miu la 5
cm dit bé mat. Cac méu dit duoc tron déu, phoi
kho & nhiét do phong réi cho qua ray c¢6 ¢ 16 1
mm. Méu dat sau khi x& 1y so bd dugc bao quan
& 4°C. Cdc méiu dugc van chuyén va phan tich
tai phong thi nghiém cua khoa Hod, truong Dai
hoc Khoa hoc tng dung Basel, Thuy S¥.

2.2. Phuong phap phdn tich

Cac dong phan dién hinh, chi€ém thanh phén
chi yéu trong céc thuong phim cta HCH (O-
HCH, B-HCH, y-HCH vp 8-HCH) dugc phan
tich theo phuong phap ctia Tanabe va cac cong
su thuoc truong Pai hoc Ehime, Nhat Ban.
Phuong phéap phan tich st dung da dugc cong bo
va dp dung trén nhiéu cong trinh va tap chi ¢6 uy



tin quoc t€. Cdc hod chat st dung déu thuoc loai
tinh khiét phan tich va dugc mua tir cong ty
Fluka cta Thuy S§.

Viéc xac dinh ndong do0 HCH duoc thuc hién
trén thi€t bi sic ky khi (ky hiéu Varian Star
3400Cx) két noi khoi phd (ky hiéu Varian
Saturn 2000) c6 trang bi bd bom mau tu dong
(ky hiéu Varian 8200Cx). Cot sac ky mao quan
st dung, ky hiéu SPB-5 (5% Phenyl/95%
Dimethyl Polysiloxan), c¢6 chiéu dai 30 m,
duong kinh trong 0,32 mm va chiéu day I6p
mang 12 0,25 um. Chét chuén chida cdc chét o-
HCH, B-HCH, y-HCH vp 6-HCH véi nong do
200 ng/pl dugc mua tir cong ty Supelco cua Duc.

Nong do cua cdc dong phan HCH duoc xac
dinh theo phuong phdp chuidn ngoai, sit dung
dién tich pic sic ky dé tinh todn. Pudng chuin
gém sdu diém v6i mdi chat phan tich dugc xay
dung bang cidch st dung cdc dung dich pha
loang tir dung dich chuén va déu c6 hé so tuyén
tinh 16n hon 0,99. Nong do HCH téng 1a tong
nong do cua cac dong phan a, B, y v 3-HCH.

Hiéu sudt thu héi duge xdc dinh bang céc
méu thém, chuén bi theo phuong phdp da cong
bd cia Mehmet Emin Aydin va cdc cong su [1].
Chat chuin cta o-HCH, B-HCH, y-HCH, 3-
HCH, dugc dua vao mau thém dé dat néng do
40 ng g cho mdi chat. Hiéu sudt thu hoi clia céc
chat trén tir viéc phan tich mau thém cho két qua
trong khoang tir 80% dén 98%. Gidi han phat
hién ctia phuong phdp 1a 0,05 ng g' khéi lugng
kho véi a-HCH, B-HCH, y-HCH vp 8-HCH.
Mot miu trang dugc phan tich véi méi loat nam
mau dat va déu khong phat hién thdy ndng do
chat nghién ctu. S6 mau lap duoc phan tich
bang 10% s6 mau dat va do léch chudn clia cic
mau 1ap déu nho hon 15%. Cic néng do tinh
toan duoc tinh trén khaoi luong kho clia mau dat.

3. Két qua va thao luan

3.1. Miic do ton luu cua HCH

Tai Ha Noi, HCH duoc phat hién thay & 47
mAu trén tong s6 60 mau. Nong do HCH téng
trong cdc mau dat tai khu vuc nong nghiép cua
Ha Noi nam trong khoang tir <0,05 dén 20,57 ng

g (gid tri trung binh 8,03 + 3,55 ng g), trong
khi tai khu vuc cong nghiép va do thi ndm trong
khoang <0,05 dén 7,75 ng g (gi4 tri trung binh
3,23 £2,85 ng g"). Nong do ctia y -HCH trong
cdc mau dat thap hon nhi€u lan so vGi ham
lugng t6i da cho phép theo TCVN 5941-1995 (y
-HCH < 100 ng g") [10]. Hién tai, chua c6 tiéu
chuidn vé ham lugng t6i da cho phép ctia HCH
tong. Tai Bac Ninh, HCH dugc tim thdy & 29
trén téng s6 40 mau. Néng do HCH tdng tai khu
vuc nong nghiép nam trong khoang tir <0,05 dén
9,54 ng g (gid tri trung binh 7,38 +2,17 ng g™).
Tai cdc thi tran va lang nghé, néng do HCH téng
nam trong khoang tir <0,05 dén 5,86 (gid tri
trung binh 1,58 + 2,18 ng g"). C6 thé thay miic
do t6n luu cua HCH tai Bac Ninh twong tu nhu
tai Ha Noi. Nguon 6 nhiém HCH tai cdc ving
hoat dong nong nghiép bat nguén tir viéc st
dung chat nay lam thudc trir sdu v6i lugng 16n
trong quéd kht, trong khi tai cic do thi va thi
tran, nguén 6 nhiém HCH bat nguén tir viéc sir
dung chat nay lam thudc diét mudi. Ngoai ra,
HCH c6 thé bay hoi tir khu vuc nong nghiép, lan
truyén theo dudong khong khi r6i lang dong dén
khu vuc d6 thi. So véi cac vung khac trén thé
gidi, luong ton luu ctia HCH téng trong mau dat
tai Ha Noi va Bac Ninh 16n hon tai ving Thuogng
Hai, Trung Quoc (<0,03 — 2,4 ng g'') nhung thap
hon Béc Kinh (1,36 — 56,61 ng g"') va Tanzania
(<0,1 59 ng g (4], [8).

Phan b6 néng do trung binh ctia HCH téng
dugc trinh bay trong hinh 2. Cic vung Tur Liém,
Thanh Tri, Tién Du c6 tén luu HCH téng 16n
hon so v6i cdc dia diém nghién cttu khac. Nhin
chung, HCH t6ng phan b6 tai cac diém véi nong
do thap (néng do trung binh < 12 ng g'). HCH
la chat c6 kha nang ton luu lau trong moi
truong, tich tu trong chudi thic an va sau dé
xam nhap vao co thé ngudi. Do dé, mac du nong
do HCH téng trong cédc mau dat 1a thap, su c6
mat cua ching trong phan 16n cdc mau nghién
ctu (76 méu / téng s6 100 mau) tai hau hét khu
vuc do thi va nong nghiép ctia Ha Noi va Béic
Ninh la rat dang lo ngai.
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Hinh 2. Phdn bo nong do ciia HCH tong tai khu vicc nghién ciiu
(*): gi4 tri do léch chuén clia tip mAu tai ting ving

Bén canh viéc ton luu trong ddt, HCH ciing
dd xam nhap vao co thé ngudi va cac thanh
phan moi truong khac tai Ha Noi. Theo két qua
phan tich nam 1997 cua Bang Dic Nhan va cac
cong su, nong do HCH téng trong trim tich tai
cac kénh trong khu vuc trung tam va cic vung
ngoai 6 cia Ha Noi ndm trong khoang tix 0,1
dén 3,1 ng g’ khoi lugng kho [9]. VGi moi
truong nudc mat, nghién cttu Pang Quang
Hung va cong su nam 1999 [2] da tim thay
HCH tai bon ho trong noi thanh Ha Noi ciing
nhu sdu kénh va hai khu vuc gin song véi nong
do trung binh 1a 5,07 = 6,88 ng 1"'. Ngoai ra, B-
HCH ciing dugc tim thdy trong mau sita cta 42
nguoi tai Ha Noi v6i gid tri ndng do trung binh
la 58 ng g' [7]. RG rang di c6 su ton luu &
pham vi rong cia HCH trong nhiéu thanh phan
moi truong tai Ha Noi.

3.2. Bién déi cua HCH trong dat

Trong moi truong dat, HCH bi bién déi duéi
tdc dung cua vi sinh vat thanh cac clophenol.
Khi d6, phan tram cla cdc dong phan HCH so
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v6i HCH téng trong cung diéu kién tdc dong clia
moi trudng s& thay déi so v6i khi con & trong
cac thuong pham. y-HCH c6 thé chuyén hoa
thanh a-HCH, sau d6 tir o-HCH thanh B-HCH.
Qua trinh trén, cling véi tuong quan vé do bén
viing cta cac dong phan HCH trong moi trudong
s€ anh hudng dén phan tram cua timg chat so véi
HCH tong. Thong qua viéc ddnh gid phan tram
cua ting doéng phan HCH trong mau dat, c6 thé
thu dugc céc két qua vé su bién déi cia HCH,
thoi gian xam nhap vao dat va loai thuong phdm
HCH da st dung tai khu vuc nghién ctu.

Két qua phan tich mau dat cho thdy, phan
tram trung binh cta cac dong phan HCH so véi
HCH t6ng trong cédc mau dat tai Ha Noi giam
theo trat tuv B-HCH (42,8%) > a-HCH (39,7%)
> y-HCH (10,9%) > 8-HCH (6,6%). Cic mau
dat tai Bac Ninh ciling cho két qua tuong tu véi
su chénh Iénh nho (B-HCH 44,4% > o-HCH
37,9% > y-HCH 9,4% > §-HCH 8,3%). C6 thé
thdy thanh phan cta cdc dong phan HCH tai hai
khu vuc trén la tuong doi giong nhau.
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Hinh 3. Phdn tram trung binh cua cdc dong phdn HCH tai tiing viing nghién ciiu

Trong cac dong phan HCH, B-HCH c6 do
hoa tan trong nuGc va ap sudt hoi bao hoa thap
nhét, tuong doi bén véi su phan huy cua vi sinh
vat. Day 1a dong phan HCH bén nhat. Bén canh
d6, su chuyén hod trong moi trudong tir y-HCH
thanh a-HCH va tt o-HCH thanh B-HCH la
thuan loi vé mat nang luong. Hé qua 1a khi HCH
ton luu lau trong moi truong, lugng B-HCH
trong dat s&€ nhiéu hon cdc dong phan khac. Tur
viéc so sdnh phin tram cdc dong phan HCH
trong HCH k§ thuat va trong cdc mau dat, c6 thé
rit ra két luan, su troi hon vé phan tram cia -
HCH phan dnh nguén 6 nhiém HCH da ¢4 tur 1au
va it c6 nguodn thai b sung trong thoi gian gin
day. Néu c¢6 nguon HCH nhap lau va dugc st
dung tai Ha Noi va Bac Ninh thi ciing s& la
khong déng ké va khong anh hudng 16n dén ton
du cua chit nay trong dat.

T ty s6 phan tram cua a-HCH/y-HCH
trong cdc miu dat c6 thé xdc dinh ngué6n HCH
nao gay 6 nhiém moi truong. Ty s6 a-HCH/y-
HCH thip (<1) tuong tng véi viéc st dung
lindan la cht yé&u. Su xuit hién a-HCH tai cac
vung dat da ting c6 su st dung lindan 1a do y-

HCH chuyén ho4 thanh. Trong khi do, ty s6 a-
HCH/y-HCH cao (>1) tuong tng véi viéc st
dung HCH k§ thuat 1a chinh trong qua khi.
K&t qua nghién ctru cia McConell va cac cong
su [6] chi ra, tai cdc vung st dung lindan la
chi yéu, ty s6 a-HCH/y-HCH nam trong
khoang tir 0,2 dén 1. Trong khi dd, & cac vung
st dung HCH ky thuat 1a cht yé&u, ty so o-
HCH/y-HCH nam trong khoang tir 4 dén 15.
Ty s6 a-HCH/ y-HCH thu duogc tir cdc mau
dat tai Ha Noi va Bac Ninh lan lugt nam trong
khoang tir 2,7 dén 4,6 (gia tri trung binh 3,7)
va tir 3,1 dén 7,1 (gia tri trung binh 4,2). Két
qua nay néi léen HCH k§y thuat 1a nguén 6
nhiém chinh tai khu vuc nghién ctdu so véi
lindan. Trung Quéc c6 luong HCH ky thuat st
dung 16n nhat thé gidi v6i 4464.10° tan [5].
Tinh hinh nhap lau thu6c trir sau tr Trung
Qudc sang Viét Nam theo duong bién gidi la
phé bién trong nhiéu nam. Do vay, kha ning
HCH k§ thuat nhap lau sang Viét Nam la hoan
toan c6 thé. Theo diéu tra nam 2001 ctia Ding
Dic Nhan va cdc cong su vé ton luu HCH
trong tram tich tai mot s6 kénh ctia Ha Noi, ty
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1¢ cac dong phan B-HCH, o-HCH va y-HCH
trong cdc mau tuong tu vai ty 1é trong HCH k¥
thuat [9]. Do vay, kha nang HCH k¥ thuat 1a
nguon chinh, gay ra ton du HCH trong trdm
tich tai cdc kénh da khao sat. Diéu dé6 l1a tuong
tu v6i két luan thu duoc tir cdc mau dat da
phan tich tai Ha Noi.

4. Két luan

Tom lai, tr k€t qua phan tich mau tai Ha
Noi va Bac Ninh c6 thé khang dinh, HCH da
xam nhap vao moi truong dat tai hai viung trén
6 pham vi rong. HCH k¥ thuat 1a nguén gay 6

Tai liéu tham khao

nhiém chu yéu so véi lindan trong qua khi.
Nhin chung, HCH phan bd trong dat tai khu
vuc nghién citu v6i néng do thap. Danh gid vé
phan tram cta cdc dong phan dién hinh cta
HCH cho thdy it ¢6 nguén 6 nhiém HCH bd
sung. Tuy nhién, viéc tim thay chat nghién ciu
trong phan 16n cac mau dat la rat dang chu y.
Theo y kién ctia ching t6i, nén cé cac phan
tich xdc dinh tén du cua chdng trong cidc nam
ti€p theo, dong thai ti€p tuc thuc hién céac bién
phdp quan 1y nhdm ngan nglta cdc ngudn 0
nhiém HCH b6 sung vao moi trudng.
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Abstract
RESIDUE AND BEHAVIOR OF HCH FROM SURFACE SOILS
IN HANOI AND BACNINH

Selected HCH isomer residues (o, f, v and 6-HCH) were analyzed in the soil samples of
Hanoi and Bacninh. The soil samples were collected from agriculture areas as well as from
urban and industrial areas with an attempt to get them evenly distributed over selected regions.
Results show that total HCH concentrations ranged from <0,05 to 20,57 ng g”'. In general, the
distributions of low level contamination of XHCH from Hanoi and Bacninh are displayed (mean
concentration < 12 ng g"'). However, the HCH presence in the most soil samples (76/100 samples)
is remarkable. Assessment of HCH isomeric percentages indicated that there is little recent input of
HCH. Technical HCH was the main source of HCH contamination in comparison with lindan in the
past.

Keywords: Residue, HCH.
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