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Tém tit: Hiu hét cic nghién ciru vé hé thdng cép thodt nudc, moi trudng nude trén cic song &
Viét Nam chua quan tdm, xem xét dén su hinh thanh va kha nang phat thai mét $6 khi doc ¢6 anh
hudng stre khoé con ngudi. Céc nghién ciru vé khi hydrosunfua (H,S) va céc chét hitu co bay hoi
¢6 chita Iwu huynh con thiéu dinh lugng, v6i xu hudng thién vé dinh tinh va kiém ké. Cac han ché
n6i trén 1a do nhiéu yéu té chi phdi, trong d6 c6 yéu té thiéu cac thiét bj dé c6 thé quan tric dugc
mirc d¢ phat thai khi tir mat nude, dit ngap nudc. Bai bdo nay dé cap dén nghién ctru cai tién hop
ldy mau kin dé quan tric va dinh lwong mot sb thong s dic trung lién quan dén murc d phat thai

khi H,S tir nuéce song To6 Lich.

Tir khod: Hop 1ay mau khi, phat thai khi, hydrosunfua, séng T6 Lich.

1. Mé dau

Khi hydrosunfua (H,S) 1a khi doc hai, gay
anh huong dén stc khoe cua nguoi dan. H,S
con duoc biét dén véi khdi niém phd thong 1a
“mii trang thdi”, va giy 6 nhiém mii nghiém
trong. Cdc hop chit lién quan dén 6 nhiém mui
tir hé théng thodt nudc thai bao gém: 18 hop
chét chira luu huynh, 11 hop chét nito, 3 axit, 7
hop chét 1a andehyt va xeton. Trong d6 H,S c6
mii thong tri trong cac hop chat gdy mii ndi trén,
ngay ca truong hop khong phai la chat gdy mui
chinh, thi van dugc sir dung dé danh gia nhu 1a
chi thi 6 nhiém mui tir nudce thai [1-3].

Khu vuc trung tdm Thanh phd Ha Noi c¢6
bbn con sdng déng vai trd nhu 13 hé théng kénh
thodt nuéc cép I bao gdbm: Song T6 Lich, song
Lir, song Sét va song Kim Nguu. Theo danh gid
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chung, tit ca cdc dong séng nay déu dang bi 6
nhi®m ning do tai luong 16n cta cic chét hitu co,
vO co, vi sinh vat ... Céc con song nay, nugc song
déu c6 mau den (do lugng chit hitu co trong nude
cao), béc mui hoi thdi (mii khi H,S) va gy anh
hudng truc tiép t6i vé sinh méi trudng, canh quan
do thi cling nhu strc khoé ctia nhan déan [4-6].

O Viét Nam, da c6 mot sé nghién ciru vé hé
théng cip thodt nude, moi trudng nude trén cic
song, tuy nhién chua d& cap, chi y dén sy hinh
thanh va kha niang phat thai mot sb khi doc c6
anh huong stic khoé con nguoi. Cac nghién ctru
vé khi H,S va cdc chét hitu co bay hoi c6 chta
Iwu huynh con thiéu dinh luong, v6i xu huéng
thién vé dinh tinh va kiém ké. Céac han ché noi
trén 1a do nhidu yeu t6 chi ph01 trong d6 yéu td
thiéu cic thiét bi dé c6 thé quan tric duoc su
phat thai khi tir mat nudc, dat ngap nude 1a mot
trong nhirng nguyén nhan hang dau dan dén cic
nghién ciru con thiéu tinh dinh luong.
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2. Phwong phap nghién ctru

Ké thira céc nghién ctu trude ddy, nghién
clru nay da thiét k&, cai tién thiét bj ldy miu
quan tric mirc do phat thai khi H,S tir mat nudc
phit hop véi diéu kién thyc té & Viét Nam, qua
d6 hoan thién kha nang dp dung phuong phéap
lay mau quan tric mirc do phét thai khi H,S tur
mat nude, dong thdi mé ra co hdi dp dung cho
viéc quan tric mirc d6 phét thai cua cdc chat khi
khdc tir moi trudng dat va dat ngap nude.

Lay miu va phan tich H,S trong nudc: Cic
mau nudc duoc léy va bdo quan theo TCVN
6663 — 14:2000. Phuong phap xac dinh sunfua
va sunfat theo TCVN 4567-1988.

Lay miu quan tric muc do phat thai khi
H.,S: Phuong phdp ldy mau do muc phat thai
khi tr mat nude va dat dugc Feng (1997) md ta
nhu trong hinh 1 [7].

Hop lay mau phat thai khi
IR¢

TR | —T™R,

Bé mit phat thai

Hinh 1. So d6 md ta cin bang vat chat trong hop 1ay
mau kin.
Dua trén cin bang vat chit Feng (1997) dua
ra phuong trinh 2.7 va 2.2 [7]:
R,=R;+R.+ R, (2.1)

MAT CAT 1-1
2
o || 2t vao may 1fy mbu —
. Gng nhya D5 500
2 Gi6 80 Khung nhom "\ i 60 Khung nhom
g } L&p bit 88 6ng nhiga PVC D90~
|
g K "\ .6ng nhya PVC D90
Gi6 80 Khung nhom Gié 60 khung nhom

2

Ri=R,-R;-R. (2.2)

Duva trén céin béng vat chét (2.2), mic dd
phat thai H,S duoc tinh toan theo cong thuc
(2.3) nhu sau:

Rims = (Ro-Ri-Ro)*V/S/t (2.3)

Trong dé:

Ryps 12 lugng phat thai H,S (g S/m*/h);

R, la tong luong H,S ¢6 trong hop 1dy mau
quy d6i vé g S;

R. 1a luong HoS trong khong khi c6 san
trong hop ldy mau quy ddivé gS;

R; 1 lugng H,S tudn hoan vao hop ldy mau
quy dbi vé g S (R; =0);

V 1a thé tich hop ldy mau (m’ )

S la dién tich t1ep xtic v6i bé mat phat thai
cua hop lay mau (m?);

t 12 thoi gian 1y mau (h).

Nghién ctu dénh gid vé phuong phdp st
dung hop 14y mau dé do murc phat thai khi tir bé
mat phat thai, Rochette va Nikita (2008) da dé
xudt thiét ké co ban cua hop 1y miu phai dap
g duogc yéu cu chiéu cao cia hop khong nho
hon 10 cm, mtc d6 ngdp sdu vao bé mat phat
thai (dat, nudc) 1a tir 5 cm tré 1én [8].

Nghién ctru nay st dung hop 1dy miu voi
cdc thong sb chinh nhu sau: dai x rong x cao
(m) 12 0,50x0,26x0,20, trong d6 phan ngap vio
trong nudc 1a 0,07 m, chiéu cao hitu dung cua
hop 14y mau 12 0,13 m, thé tich hitu dung la
0,0169 m’, dién tich mit thodng 1a 0,13 m’
(Hinh 2).

MAT CAT 22

M nhya PVC D21

$s
B 6ng nhya PVC D90

Hinh 2. Thiét ké hop 14y miu quan tric phat thai khi H,S.
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,Thiét bi ldy miu Kimoto HS7

Thoi gian thu mau: 10 phit.
Téc d6 bom hiit 14y mau: 2 L/phit.
Dung dich hép thy: chi axetat 10%

Hinh 3. So d6 bd tr 14y miu quan tric muc d6 phat thai khi H,S.

Ké thira cdc nghién ctru trude ddy, phuong
phdp 14y miu va quan tric mirc do phat thai khi
H,S duoc thyc hién nhu sau [7, 8, 9]:

Ldy mdu: Thiét bi 1y mAu bao gém: Mdy
lay mau Kimoto-HS7 dugc két ndi véi Hop iy
mau trén mit song T6 Lich theo so dd mo ta
trong hinh 3.

Nguyén tdc phén tich: H,S dugc cb dinh
tao thanh két taa PbS. Két tia dugc hoa tan
bﬁng HCL. Sau d6 duge chuan do nguoc lugng I
5t du bang dung dich natri thiosunfat 0,01 N.

So dd vi tri quan tric

Dya trén hién trang ti€u thodt nudc vao
song To Lich, miu quan tric muc do phat thai
khi H,S dugc lay tai 8 vi tri (Hinh 4, Bang 1).

Hinh 4. Léy mau quan tric mirc do phét thai khi H,S trén séng T6 Lich.
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Béng 1. Vi tri quan tric mirc d phat thai khi H,S trén song T6 Lich

TT Vi tri 1ay mau Toa d6
1 Hoang Qubc Viét 21°02°4531” N 105°48°19,17” E
2 Cau Gidy 21°01°49,56” N 105°48°05,51” E
3 Tréan Duy Hung 21°00°55,67" N 105°48°16,15” E
4 Ngi Tu S& 21°00°06,87" N 105°49°04,90” E
5 Céu Khuong Dinh 21°59°34,69” N 105°48°50,99” E
6 Cau Lu 20°58°49,01” N 105°49°08,64” E
7 Cau Dau 20°58°20,14” N 105°49°30,35” E
8 Dap Thanh Liét 20°57°26,81” N 105°48°37,20” E

Thoi gian va diéu kién khi twong thoi diém
lay mau

Céc mau phan tich nudc, va khong khi duge
liy tai thoi diém 30/3/2013. Céc thong s6 khi
twong, diéu kién thoi tiét khi 1y miu la phi hop
v6i d6 6n dinh khi quyén cép C, vio miia he.

3. Két qua nghién ctru va thao luin

3.1 Phdt thai H,S trén song To Lich

Két qua quan tric mirc do pht thai H,S tai 8 vi
tri trén song T Lich duogc trinh bay trong bang 2.
Muc d6 phat thai H,S tir nudce thai trén song TO
Lich vao mdi truong khong khi dao dong trong
pham vi tir 0,254 gS/m*h dén 0,660 gS/m’/h, gia
tri trung binh 12 0,430 + 0,13 gS/m’/h.

Muc phét thai cua H,S tor nudc song To
Lich 1a 0,430 gS/mZ/h cao hon khoang 8,5 lan
s0 v6i muc phét thai trung binh cia H,S tir dat
ngap nudc, va bang khoang 0,72 1an so véi mirc
phat thai H,S tir ho 6n dinh yém khi (Bang 3).

Béng 2. Muc do phét thai H,S tir nuéc song To6 Lich

Vi trf 1y miu

TT Thong s6
1 2 4 5 6 7 8
| HSwongnubesong a3, 413 gsa4 0621 0479 0322 0465 0354
(mmol/L) )
o  HSwmonghoplay 50 43, 846 614 326 612 520
mau (ugS/m’)
3 HStongkhongkhi ), 3 142 130 126 138 134
(ugS/m’)
4 Phit thai H,S g 0296 0335 0530 0,660 0479 0254 0477 0,405
S/m’/h
Bang 3. So sanh muc phat thai ciia H,S trong nudc song To Lich voi cac nghién ctru trude day
Ngudn phat thai H,S Gid tri A
T Tén ngudn Thong sb chinh (g S/m*h) Neuon
, pH=7,6-88
1 bat ngép nudc H,S = 0,5 mmol/L 0,0504 [10]
T =18+30°C
- , pH =69 7,6
2 Hd 6n dinh yém khi H,S = 0,01-0,22 mmol/L 0,594 [11]
T =18,2+269°C
pH=7,17+7.23 o
3 Séng T Lich H,S = 0,322+0,61 mmol/L 0,430 Ket qua thye

T =23,2+25,1°C

nghiém
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3.2. Thoi gian ton heu cia H,S trong moi
truwong nuoc va khong khi

Trong mdi trudng nudc, ndng do H,S bi
giam chu yéu 13 do cdc qud trinh phét thai vao
khong khi, bi 6 xi héa va két tua véi kim loai.
Theo mét s6 nghién ctru, H,S c6 thé ton tai
trong mdi truong nudc voi thoi gian tir vai phit
dén vai gio, tham chi mot vai ngay tiy vao diéu
kién Eh, DO, pH... [12, 13].

Ham lugng H,S trung binh trong nude song
To6 Lich (Bang 2) 1a 0,441 mol/m’, & d0 sau
tang 14y mau 12 0,25 m, twong dwong 110,32
mmol/m’*. Mrc phét thai H,S trén song T6 Lich
la 0430 gS/m*h tuwong duong 12,64
mmol/m*/h. Thoi gian luu ctua H,S trong nudc
song To6 Lich duoc wdc tinh 1a 110,32/12,64 =
8,7 gio.

Trong khong khi, H,S khong bén virng va bi
0 xy hoa thanh SO,, thoi gian ton luu cua H,S
trong khong khi thay d6i phu thudc vao diéu
kién khi hau. US EPA (2006) cong bd thoi gian
t6n luu ciia H,S thay ddi theo mua va tir khoang
1 ngay (mia he) cho dén 42 ngay (mia dong)
[14].

Theo Balls va Liss (1983) téc d6 lan truyén
cua H,S trong khong khi dugc udc tinh 1a 11,2
m/h [15]. Nhu vy sau 1 gio luong HoS phat
thai tr nuoc s€ lan truyén vao 1 thé tich khong
khi 12 ¥ hinh cAu ¢6 bén kinh r = 11,2 m, voi
gid tri thé tich V = 2.941 m’. Vay ndng d tinh
todn trung binh 1 gio ctia H,S do phat thai tir 1
m® mdt nudc séng Td Lich ¢ trong khong khi 1a
0,430 gS /2.941 m® = 146 ugS/m’.

Gia tri do duogc cia H,S trong khong khi
trung binh 1a 134 pugS/m’. Udc tinh thoi gian
Iuu (gio) cua H,S trong khong khi 1a: 146 / (146
-134) = 12,16 h.

Thong thuong, d01 v6i ngudn dudng va mit
c6 thé bo qua yéu td khuéch tan ngang [16, 17],
do vay dd cao anh hudng cta khi H,S duoc uoc
tinh la:

H=147h* 11,2 m/h=136,3 m

Trong d6 van tc di chuyén ciia khi H,S 1a
11,2 m/h [18].

4. Két luan

Str dung hop 14y mau kin tai 8 vi tri quan
tric mirc do phét thai khi H,S tir nu6e song To
Lich, trong diéu kién méi trudng c6 do 6n dinh
khi quyén cap C va vao mba he, nghién ctru da
dinh luwong dugc murc do phat thai khi H,S tir
mdt nudc trén song T6 Lich va mot $6 dac
trung khac nhu sau:

Muc d¢ phat thai khi H,S tir nudc song To
Lich dao dong tu 0,254 gS/mZ/h dén 0,660
gS/m’/h, gi4 tri trung binh 1a 0,430 gS/m’/h.

Thoi gian t6n luu trung binh cia H,S trong
téng nudc mat trén séng TO Lich dugc xdc dinh
1a 8,7 h. Thoi gian ton luu trung binh cua H,S
trong moi truong khong khi ven sdng To Lich
duoc xac dinh 1a 12,16 h. P§ cao anh huong
ctia khi H,S x4p xi 136 m.
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Research on the Specific Parameters Related to the Emission
Rate of H,S in To Lich River

Nguyen Huu Huan, Nguyen Xuan Hai

Faculty of Environmental Sciences, VNU University of Science,
334 Nguyen Trai, Thanh Xuan, Hanoi, Vietnam

Abstract: In Viet Nam, most of studies on sewerage system and river water have not focused to
the generation and the emission of some toxic gases, that affect people's health. The studies on
hydrogen sulfide (H,S) and volatile organic sulfur compounds do not toward on the quantitative, but
only focused on qualitative and inventory. The above mentioned constrains are lead by many factors,
including lack of equipment to measure the rate of gases emission from the water, wetlands. This
study conducted on the improved flux chamber to quantitatively measure specific parameters related

to the emission rate of H,S from To Lich river water.

Keywords: Flux chamber, gases emission, hydrogen sulfide, To Lich river.



