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1. MO DAU

Nudc la mot thanh phén rit quan trong doi véi su song trén trai dat, day la diéu tit yéu ma
moi ngudi déu nhén thic duge. Theo tac gia Timi Ecimovic (2005) bé mat trai dét c6 dién tich
510,072 triéu km® trong d6 70,7% dugc bao phii béi nude. Trong tdng lugng nudc cua qua dat
chi ¢6 2,5% la nudc ngot nhung phén Ién (68,7%) nudc ngot lai co mit trong cac ni bang. Vi
thé, lugng nude ngot con ngudi c6 thé dé dang sir dung dap tmg nhu ciu con lai rat it (0,4%)
trong tdng s6 nudc cla trai dat.

Chat lugng cua nude co the str dung rat dang duoc moi ngudi quan tam vi ching phai dap
ung dugc nhu cau an uong, tam, giat. "Tuy nhién, cac hoat dong cta con’ ngudi va thién nhién
hang ngay da thai vao nouon nude rat nhiéu hop chat ¢ thé lam cho nouon nudce tré thanh
khéng an toan cho nhu cu sir dung ctia con nguoi va hé sinh thai trong méi truong nude. Mot
trong nhig hop chat thai ra do qua trinh hoat déng cua con nguoi va thién nhién c¢6 anh hudng
rat [6n dén chi tiéu mau sac va mai ctia nude chinh 1a Hydrogen sulfite (H-S).

Trong méi truong nudc cac hop chét sulfur ton tai dudi 3 dang tiy thude vao pH cua moi
truong, khi méi trwrong c6 pH 6 thi 90% ton tai dang H,S va 10% o trang thai HS', nhung khi pH
moi truong dat gié tri 10 thi sulfur ton tai 100% & trang thai S*. Hydrogen sulfite hoa tan trong
nude voi ndng dé téi da 0,4 gam/ 100 ml & diéu kién nhiét do 20°C, khi c6 mat trong nudc
chiing s& gay mui héi nhu mui tring thoi lam anh hudng dén gia tri cam quan.

Thanh phd H6 Chi Minh véi mang lugi kinh rach va séng ¢6 tong dién tich bé mat bao phu
la 141 km® gdm 5 hé thdng kinh rach:

- Kinh Nhiéu Loc - Thi Nghé (NL-TN) bao phu 33 km’;

- Kinh Tau Hu - Béi - Té bao phu 37 km’;

- Kinh Tau Hu - Bén Nghé bao phu 12 km?,

- Kinh Tan Héa - Ong Budng- Ld Gém bao phu 16 km?;

- Kinh Tham Luong - Bén Cat - Vam Thuét bao phu 44 km?,

Hé théng kinh rach cta thanh phé H3 Chi Minh hién nay khong con kha nang tu lam sach
khi phai tiép nhan gin nhu toan bg lugng nudc thai sinh hoat va nudc mua cia thanh phd dong
thdi voi sur lan chiém lam thu hep dién tich bao phu cua hé théng kinh rach dan dén tinh trang 6
‘nhiém ngay cang tram trong. Phan I6n hé thong kinh rach trong pham vi ndi thanh va khu vuc
dau ngudn déu bi 6 nhiém ning va duoc.goi la “Kinh den” hodc “Kinh thui” bai qua trinh
chuyén hoa cac hop chit sulfate do nhém vi khuan khr sulfate (SRB) tao thanh hydrogen sulfite
.gay mii théi va khi két hop voi sét tao thanh FeS gay mau den. Vi thé, vao dau nam 2001 v&i su
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tai trg ciia ngan hang thé gidi thanh pho da khai dong du an vé sinh méi truong voi muc dlCh cai
tao kinh NL- TN va cai tai hé thong thoat nudc cua thanh phd. Tuy nhién, hién nay du 4n van con
tién hanh mac du da dugc ngén hang thé gidi gia han dén quy I nim 2009.

Vi mong mudn gop phan vao viéc cai thién méi trudmg thanh phé HS Chi Minh cu thé gop
phan cai thién chét lugng nuée trong hé thdng kinh rach, nhém nghién ctru d3 tién hanh phén lap
vi khuén cé kha nang oxy hoa hop chét sulfur trong nudc kinh NL-TN sau khi da khao sat kha
nang loai hydrooen sulfite ¢6 trong nudc véi quy md phong thi nghiém s& tién hanh nghién ciru
¢b dinh nhadm tao ra ché pham sinh hoc xtr I HS trong cé trong nude thai sinh hoat.

2. NGUYEN LIEU VA PHUONG PHAP
2.1. Nguyén liéu va hoa chit

- Mau nudc thu nhan tir kinh Nhiéu Loc, Thi Nghe.

- Maéi truong: PCA, PGA, Peptone, Colistine; Thude nhudém Gram (Difco); Bo test dinh
danh vi sinh vét: ID32E (bioMérieux).

-Tua céy (Juoan, France).

- Nbi hap (Hitachi, Japan).

- May do quang UV-VIS (Thermo Electron Cooperation, USA).
- Kinh hién vi dién tir.

- M6 hinh thir nghiém kha ning phan giai sunfite caa vi khuén.

2.2. Phwong phap

2.2.1. Phucong phdp ldy méu va chuén bi méu

Hinh 1. Cau Céng Li (cAu Nguy&n Van Trdi)- Noi ldy mau (Source: www.wikimapia.org)

11 mau duge ly tai kénh NL-TN & cau Nguyen Vin Troi co vi tri (10047 29N;
106°40° 55’E), d¢ sau 0,1-0,2 m. Nhiét d6 cia mau nudc & khoang 26°C. Mau dugc Iay g hai
mua mua va mia kho, trong mua mua (tir thang 4 dén thang 10) va mua kho (tir thang 11 dén
thang 3) nam 2007 (bang1). Mau nudc duoc ding dé phén tich ham lugng sunfite va phan 1ap vi
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sinh vat. Nude duoc 1y tai kénh va cho vao erlen da triét trung gid & nhiét 46 moi trudng mang
vé phong thi nghiém. Mau dugc kiem tra trong thoi gian 24 gio.

Bang I. Chi tiét va thong sb cia mau nuéce

Sé thirtw L6  Thoigian liy mAu  Maa Nh(iéct)d@ pH Thiy triéu
1 N1 Thang 11 - thang 3 Kho 26 6.5 Lén
2 N2  Thang 11 - thang 3 Kho 25,5 6,7 Xudng
3 N3 Thang 11 - thang 3 Kho 26 6,5 Xubng
4 N4 Thang 11 - thang 3 Kho 26 6,5 Xudng
5 NS Thang 11 - thang 3 Kho 26,5 6,8 Lén
6 N6  Thang 11 - thang 3 Kho 26 6,5 Xubng
7 N7  Théng 4 - thang 10 Mua 24 7,1 Lén
8 N8  Théang 4 - thang 10 Mua 24,5 7,0 Xudng
9 N9  Thang4 - thang 10 Mua 25 7,1 Lén
10 N10 Thang4 - thang 10 Mua 25 7,0 Xubng
1 N11  Thang 4 - thang 10 Mua 25,5 7,0 Xudng

2.2.2. Phiong phdp phdn Igp vi sinh vdt.(Harvey- Prescot, 2002):

Ba loai méi trudng dung dé phan lap vi khuan (méi truong Thiosulfate, pH = 8,5; mdi
truong Beijerick, pH = 7,4; mdi truong Thiobacillus thiooxidans, Ph = 4,4).

Sur dung pipette da triét trung hat 5 ml mau vao dng nghiém chia sin 20 ml dung dich mdi
truong da triét trang. U ¢ 37°C va theo dai trong thoi gian 14 ngay. Hang ngay tién hanh cay khao
sat su phat trién cua vi khudn tir méi truong long sang méi trudng ran. Moi truong ran duoc chuin
bi bano cach thém 1,5% agar (15 g/ 1000 ml).

2.2.3. Phirong phdp phdén ldp va lam thuén dé chon vi khudin.

St dung ki thuat cdy phan lap dé tao khuan lac riéng & trén moi trudng phan lap tuong
ung. Tang sinh vi khuén da phén 14p trén moi trudng tang sinh dang rén va dang long. Tién hanh
khao sat tinh chat sinh héa, hinh dang, kich thudc, tinh chit bit mau bang ki thuét thir nghiém
sinh héa, nhudém Gram.

2.2.4. Phuirong phdp lam 1ang sinh vi khudan (Harvey- Prescot, 2002)
Cay chuyén vi khuin vao mdi truong méi nham ting sinh kh01 dé phuc vu céng tac khao

sat kha niang xu li hydrogen sulfite. Cac méi truong tang sinh gém thach nghleng, dia Petri va
moi truong long.
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2.2.5. Phuromg phdp khao sat ham luong HS (APHA, AWWA and WPCF, TCVN- 4667- 88)

Nguyén tac: Phuong phap nay thir nghiém kha nang lam giam H,S bdi cac loai vi khuan
oxy hoa hop chét sunfur két hop véi dung dich iode.

Tién hanh:

- Chuén bj dung dich iode: 20 g KI, 500 m| nuéc cét, 5 g iode, HCI (1 : 1); dung dich
NaZSZO3 0,0SN

- Chuén d6 mau blank: cho 10 ml dung dich iode va S ml muée cht va mot vai giot HCl vao
erlen 250 ml va lac déu. dit cac erlen vao trong téi khoang 15 ml. sau d6 chuén do véi dung dich
Na,S,0; 0,1 N, sir dung chét chi thi 1a hd tinh bot. Thé tich Na,S,05 0,01 N chudn d6 duoc goi
la (Vo). Lap lai thi nghiém nhu trén 3 1an.

- Chuén d6 voi m5u~thfr nghiém bao gém H,S: thém 5 ml dung dich H,S vao erlen sau do
tién hanh tuong tu nhu méu blank.

Ham luong H,S duoc xac dinh theo cdng thic:
V, =V ) 17Ny, 5.0,-1000

HyS = ;
i VHZS

Vol néng dé Na,S,0; la NNazszoj =0,IN ; Thé tich H,S: VH25 =5 ml; 17 1a khéi lurong

(grams) cua H,S; 1000 la thé tich pha loang; V, 1a thé tich cua Na,S,0; 0.05N duoc sir dung gé
chuan d6 5 ml mau H,S; V, la thé tich ctia Na,S,0; 0,05 N dugce sir dung dé chuan d6 5 ml mau
blank.

2.3. Khao sat kha ning xir li Hydrogen sulfite ciia vi khuin ¢6 trong méi truong

- Mau nuéce khao sat dugce Iy tir kénh NLTN va tién hanh x@ i trong phong thi nghiém
dudi dang moé hinh bé hiéu khi. Thé tich miu nude thir nghiém 14 50 lit v6i s lugng vi khuan
khoang 10°-10* CFU/ml.Téc do khi dugc suc vao khoang 10 lit khi/giay nhdm muc dich c¢6 thé
duy tri dugc mirc DO binh thuong voi diéu kién hiéu khi trén 3 mg/l (Frank A .Spellman.2003).
Thi nghiém thuc hién 3 lan

- Thu nhan mau nuéc trong mo hinh sau mi gi¢sr va phén tich ham luong H,S bang phuong
phap Iot dng thoi xéac dinh pH ctia mau bang pH ké.

-Tién hanh thir nghiém trong didu kién khéng bd sung vi khuén dé déi ching,

3. KET QUA VA THAO LUAN
3.1. Phén 13p vi khuén c6 trong miu nuée

Vi khuan oxi héa cic hop chat sunfur duge phéan 1ap tir mau nuéc kénh NL-TN trong ba
loai méi truong gdm M, (pH 4,4), M, (pH 7,2) and M; (pH 8,5). Céc ching vi khuén nay ¢6 kha
nang su dung cac hop chat sunfur (moc trén moéi trudng phén lap chuyén biét) va déu la truc
khuan gram 4m. Trong s6 céc vi khudn phén 13p dugc chi 8 chung c6 kha nang oxi héa cac hop
chat sunfite (S8 liéu trinh bay trong bang 2). 8 ching vi khudn oxi héa hop chat sulfite duoc
khao sat hinh dang bing kinh hién vi dién tir (hinh anh ciia SOB thé hién trong hinh 2).
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Hink 2. 8 loai vi khun duoc chup dusi kinh hién vi - N3.1TT (a); N3.3TT (b); N3.4TT (c); N3.6TT (d)
N6.1TT (e); N6.2TT (f); N10,1 K (g); N11,1 K (h)

(Giai thich ki hiéu N3.6TT: La vi khudn ¢6 s6 thu tu 6 dugc phan lap tir mau nudc s6 3 trén moi truong
frung tinh; K moi trudmg kiém)

Bang 2. Tinh chét va sb luong vi khuan phén ldp duoc tir mau nude

’

STT L6 M, M, M, Maa OOVikhudn —pH p o ity
phan lap
1 N1 0 0 0 Kho 0 6,5 Xubng
2 N2 O o o o Kho 0 6,7 Lén
3 N3 o x o Kb 4 6.5 Xuéng
4 N4 0o o o  Kho 0 6,5 Xubng
5 NS 0 O O Kho 0 6,8 Lén
6 N6 0 X O Kho 2 6,5 Xubng
7 N7 o) O O Mua 0 7,1 Lén
8 N8 0 o O Mua 0 7,0 Xubng
9 N9 0 6] 0] Mua 0 7,1 Lén
10 N10 0 0O X Mua 1 7,0 Xuéng
1 N11] 0 0 X Mua 1 7,0 Xubng
X. mau c6 vi khuan dugc chon; O. mau khéng c6 vi khuén duoc chon.
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Bang 2 chira rang ¢4 4 mau nudc phan 14p duoc vi khuin (2 mau cia mua mua va 2 mau
cta mua kho). C6 2 méu nude phan 13p duoc vi khuan trong moi truong trung tinh (M,), trong
khi d6 s con lai phat trién trong moi truong kiém (Ms). Qué trinh phén 1ap vi khuan da chon
duoc 6 chiing vi khuan tir mau nuéc mua kho va 2 ching vi khuan tir mau nuéc mia mua.

3.2. Kha nang khir cac hop chét sunfur ctia vi khuin

Trong nghién ctiu khao sat kha ndng xu Ii hydrogen sulfite, nong dé H,S ¢6 chi s6 trung
binh khoang 0,59 ppm va gia tri pH cta mau nude & diéu kién trung tinh (s6 liéu phan tich
khéng dugc thé hién trong bai bao céo). Sé liéu khao sat dugc trinh bay & hinh 3 cho thay kha
nang oxi héa H,S cua vi khudn phan lap duoc tir mau. Sau 4 gio xur |i ching N3.4 duoc khao sat
cho két qua xir Ii cao nhat ham luong H,S gidm 99,29%, trong khi d6 chiing N3.3 dugc xtr Ii cho
két qua thép nhat trong 8 ching dugc khao sat chi giam duoc 25%.

(%) 99.29 Removal H;S after 4 hours treatment period (%) mN3.4
100.00
90.00 83.05 8125  go.00 o N11.1
80.00 — 73.44
70.00 es.18 O N10.1
54.84
60.00 m N6. 1
50.00
40.00 o N3.6
30.00 25.00
20.00 - O N3.1
0.00 - g ——
N3.4 N11.1 N10.1 N6.1 O N3.3

Hinh 3. Kha nang xu i H,S cta cac chiing vi khudn trong diéu kién m hinh

Trong cac nghién cuu cua chiing t6i cac chung N3.4; NT1.1; N10.1; N6.1 ¢6 kha néng phan
giai H,S trén 80% day la con s rat co y nghia trong qua trinh lya chon ng dung vi sinh vat
trong sur li méi truong vi hiéu qua kha cao, trong khi d6 cac chung khac kha nang xur 1i dudi 80%

nhu N3.6;
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N3.1; N6.2, N3.3.

8.0 pH
7.8
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7.4 -
7.2
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6.8 -
6.6 -
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pH Changing
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Hinh 4: Gia tri pH sau 4 git khao sat va xir li véi cac chung vi sinh vét phéan 13p dugc



Kha nang phan giai H,S cua nhiing vi khuan phan lap dugc tir nude kinh NL-TN sau 4 gio
cho thay rang nhirng san pham tao thanh khéng lam giam pH méi truong. S liéu thi nghiém trong
hinh S cho thay gia tri pH trung binh trong qua trinh xu |i v&i cac chung vi sinh vat déu tang (s6
liéu cua tung thi nghiém khong thé hién trong bdo cdo).

4. KET LUAN

Trong két qua nghién cGru cua chang ti da phan 1ap duoc 8 ching vi khudn ¢6 kha ning
khu HsS to kénh NLTN.

Tét ca chung déu 1a vi khuén hiéu khi va 1a truc khuan Gram am.

Trong 8 chung nay ¢6 4 ching N3.4: N11.1; N10.1; N6.1 ¢6 kha nang loai H,S trén 80%
trong d6 chiing N3.4 ¢6 kha nang loai H,S cao nhat 1a 99,29%.

San pham tao thanh tir qua trinh oxi hoéa hydrogen sulfite khng lam giam gia tri pH clia
moi truong (khdng tao thanh axit)

Tur két qua nghién ciu ¢6 thé tiép tuc tng dung nhiing chung vi khuan ¢é kha nang xir Ii
H,S cao bang ki thuét c¢b dinh vi sinh vét nham tao ra sinh phdm xu 1i méi truong. Tuy nhién,
can phai tién hanh khao sat thém kha ning xir Ii va cac dac tinh sinh hoc cua cac ching vi khuén
nay dé cé thé thuong mai héa san pham.
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SUMMARY

ISOLATED AND SURVEYED REDUCE HYDROGEN SULFITE (H,S)
ABILLITY OF SULFUR-OXIDIZING BACTERIA (SOB) IN THE WATER
OF NHIEU LOC - THI NGHE CANAL

8 strains of Sulfur oxidizing bacteria (SOB) were isolated and tested in order to remove
hydrogen sulfide (H,S) from Nhieu Loc - Thi Nghe canal in the aerotank pilot scale. The
desulphurization ability of the strains N3.4; N11.1; N10.1; N6.1; N3.6; N3.1; N6.2; N3.3 were
decreased (99.29%; 83.05%; 81.25%; 80.00%; 73.52%; 68.18%; 41.91%; 25.00%) respectively
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