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KHAO SAT HIEN TRANG VA PE XUAT PHUONG PHAP XU LY CUA
MOQT SO NGUON PHAT SINH KHI THAI CHUA H,S
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TOM TAT
95 mau khéng khi dwoc thu nhdn va xdc dinh n&ng a6 H,S tai cdc dia diém lién quan dén hogt
dgng cong nghiép va sinh hoat ciia con nguoi nham muc dich dé xudt hieéng xir 1y nguon gay 6 nhiém
H.S. Két qud chi ra rang ham heong HaS trong khong khi tai khu xiz 1y nudc thai bénh vién, khu xiz Iy nuée
thai cia khu cdng nghiép, nha may san xuat ciia mét sé nganh cong nghiép (phan bén, giay, bia) va khi
thai tir 10 sdy mu ciia nhd may ché bién cao su lan lwot 12 0,003- 0,115 mg/m?, 0,047- 1,68 mg/m®, 0,009-
0,074 mg/m®, va 1,78- 22,72 mg/m®. Tdt ca cac nguon phat thai HoS trén déu c6 thé &p dung phuwong phdp
xat ly bang thiét bi xiz Iy HyS €6 si dung vi khudn oxy héa heu hupnh dira trén két qua khdo sat thiét bj trén
khi thai md phong cac nguon thdi ¢ quy md phong thi nghiém.

Tir khoa: HS, Vi khudn oxy héa lwu huynh (SOB)

STUDY THE SATUS AND PROPOSE TREATMENT METHODS FOR SOME H,S WASTE
RESOURCES

95 air samples were collected and determined the concentration of H,S in locations associated
with industrial and human activities, in order to handle pollutiton of H,S. The results indicated that the
concentration of H,S in the air at the hospital wastewater treatment; treatmented area of industrial
wastewater, factory of some industries (fertilizers, paper, beer) and emissions from drying of latex
rubber factory were 0.003 - 0.115 mg/m?, 0.047 - 1.68 mg/m°®, 0.009 to 0.074 mg/m?®, and 1.78 to 22.72
mg/m?®, respectively. All H,S sources can be used sulfur-oxidizing bacteria equipment to remove H,S on

pilot scale.

Keywords: Hydrogen sulfite, H,S, Sulfite Oxidizing Bacteria (SOB)

1. PAT VAN PE

H,S la chat khi khéng mau, c6 mai tring
théi, it tan trong nudc va 1a mot khi doc rat nguy
hiém. Chi 0,1% khi H,S trong khong khi da gay
nhiém doc ning [1]. Trong thién nhién H,S hién
dién trong khi nai lra phun ra hoac trong cac
viing am thap vi khuan phan hay cac chat hiu
co chira luu huynh tao thanh H,S (cdng rénh,
kénh rach c6 nguoi ¢ hoac nudi suc vat...) hoac
trong san xuat lién quan dén moéi truong tu
nhién nhu viéc nao vét kénh rach, céng rénh,
ham, va hé gas. Trong cac hoat dong cong
nghiép, khi HuS duoc tao thanh khi nguyén t6
lwu huynh hodc hop chat chira luu huynh tiép
Xuc vai cac vat liéu hiru co ¢ nhiét do cao. H,S
la san pham cua nhiéu qua trinh khac nhau nhu

cdng nghé loc dau, cdng nghé ché tao to nhan
tao viscd (viscose), ché tao mudi bari va thudc
nhuém. Hang nam cd khoang 3 triéu tan H,S
duoc sinh ra tir cong nghiép [1], [2].

Dbi v6i con ngudi, & liéu luong thap
H,S lam tinh than mét moi va gay nhirc dau
nhung néu ¢ ndng do cao thi cd thé dan dén tir
vong. P6i véi thuc vat, H,S lam giam sinh
trudng cua cdy, gay tén thuong va rung 14 [1],
[2]. V6i nhitng doc tinh nhu trén, van dé 6
nhiém bai khi H,S tir 1au da tro thanh mdi quan
tam cua nhiéu qudc gia, nhat 1a cac nudc phat
trién trén thé gisi. Nghién ctru kha ning gay doc
cho sinh vat cia H,S va nhiéu phuong phap xu
ly HoS da duoc quan tam rét nhiéu.
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P4 c6 nhiéu phuong phap xtr ly HyS
dugc dua ra dé giam tac hai caa né nhu xur ly
chlo héa, bé loc than va suc khi [6]. Tuy nhién
nhitng phuong phap nay thuong ton nhiéu kinh
phi va c6 thé tao ra ngudn 6 nhiém moi. Ung
dung vi sinh vat dé xu ly H,S da duoc quan tam
nghién ctu trén thé gioi va trong nudc trong
nhitng ndm gan day [3-5]. Trong céng trinh nay,
ching tdi tién hanh khao sat nguon & nhiém H,S
trong khong khi tai nhitng khu vuc lién quan
dén hoat dong cdng nghiép va sinh hoat caa con
nguoi dong thoi dé xuat phuong phap xir ly
thich hop str dung vi sinh vat oxi héa luu huynh
nham lam giam 6 nhiém méi.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Vit liéu nghién ciru

95 mau khi dwgc thu nhan tai hién
truong c6 lién quan dén mot sé hoat dong cong

nghiép, sinh hoat tai dia ban thuoc cac dia
phuong: Thanh phé H6 Chi Minh; Dong Nai;
Binh phudc; Long An. Cac mau khi duoc thu
nhan va phan chi tiéu H,S dua vao nhiing tiéu
chuéan Viét Nam.

2.2. Phuwong phap nghién ciru

Chat lwong khong khi va phuong phap
ldy mau phan tang dé danh gia chat luong khong
khi xung quanh theo tiéu chuan TCVN
5973:1995. Chit lugng khong khi va phuong
phép xac dinh cac hop chat khi cua luu huynh
trong khdng khi xung quanh. Thiét bi liy mau
theo tiéu chuan TCVN 5968:1995. Xac dinh
ham luwong H,S trong khong khi theo phuong
phép lot va TQKT- YHLD& VSMT 1993.

M®& hinh thi nghiém xir ly H,S dang pilot
trong phong thi nghiém, véi duong kinh thiét bi
0,20m, chiéu cao cot bioreactor 0,80m (hinh 1).

Hinh 1. M& hinh thi nghiém thiét bi xit 1y khi HS sir dung vi khudn oxy héa lieu huynh

M& hinh thiét ké xu Ii khi H,S theo
nguyén tac vi sinh vat duoc ¢b dinh trén vat liéu
dém, sau khoang thoi gian hinh thanh Iép mang
trén vat liéu dém, cho dong chét khi HyS véi tai
lwgng khac nhau di tir dudi lén qua cac hat vat
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liu dém, trong qua trinh di chuyén dong khi tiép
xUc véi véi mang trén vat liéu dém, H,S duoc
loai khoi trong cot. Bé duy tri hoat dong cua Vi
sinh vat ta cho dong méi truong dinh dudng qua
I6p vat liéu dém theo chiéu tir trén xudng va
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dong dinh dudng nay tuan hoan lién tuc trong
thoi gian khao sét. Dong khi H,S dung dé khao
sat bang cach ty diéu ché trong phong thi nghiém
vai hai binh chra dung dich Na;S 1N va dung
dich HCI 2N. Nong d6 HzS dau vao duogc diéu
chinh bang cac van khi va dam bao dugc nong do
khi 6n dinh trong suét qua trinh khao sat. Bicu
kién nhiét do trong sudt qué trinh khao sat &
nhiét do phong trong khoang tir 27°C — 32°C.

3. KET QUA VA THAO LUAN

3.1. M6 hinh xir Iy khi thai chira H,S

Tién hanh khao sat thi nghiém véi dong
khi ¢6 ham luong H2S 100 ppm va luu luong
thay d6i voi 3 gia tri 0,5 m®/gio; 1 m*/gio va 1,5
m3/gio trén hai loai vat liéu dém 1 than hoat

tinh va hat polystyrene da dugc tao mang vi sinh
vat. Két qua khao sat cho thiy rang véi luu
lugng 1,5 m*/gio hiéu qua xu 1i trung binh dat
99.65% va tuong dbi 6n dinh trén vat lidu dém
than hoat tinh, trong khi d6 thi nghiém trén vat
ligu dém polystyrene cho thay rang hiéu qua xur
I bat dau giam va dat gia tri trung binh 83,8%.
Tuy nhién ¢ mérc luu lwong 12 0,5 m¥/gio va 1
m3/gi(‘7 hiéu sudt xtr li cia ca hai loai vat liéu
déu dat 100%. Dé 1y giai truong hop co thé
nguyén nhan do I6p mang vi sinh trén vat liéu
polystyrene it hon so voi than hoat tinh vi cau
tric bé mit ctia hai loai vat liéu khic nhau.
Ngoai ra, tbc 46 dong khi cao dan dén thoi gian
luu ctia dong khi trong thiét bi nho din dén hién
tugng giam tiép xtic pha trong thap (Hinh 2).
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Hinh 2. Khdo sdt su dnh hwong ciia leu lieong dén hiéu quad xik 1§ H,S

3.2. Nguén phat thai tir cac hé thong xir
Iy nwée thai bénh vién

Qua trinh khao sat nguon phét thai H,S tir
hoat dong sinh hoat ctia con ngudi ching tdi da
khao sat 19 bénh vién thudc cac dia ban Thanh
phé H6 Chi Minh, Binh Phuéc, Long An, Bang
Nai va Ba Ria Viing Tau. Mau khi dugc thu
nhan tai khu xt ly nuée thai va khu tap két rac
cia cac bénh vién nay. Hinh 3 thé hién ham

lwong H,S trong khong khi tai bai tap két rac
thai cua cac bénh vién két qua cho thay nong do
H,S trong khong khi dao dong tir 0,0203 dén
0,0328 mg/m® tily thudc vao diéu kién cia mdi
bénh vién. Cac bénh vién cd hién trang qua tai
bénh nhan nén luong chét thai ciing ting dan
dén ham lugng H,S trong khong khi khu vuc tap
két cao hon nhirng truong hop Khac.
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Ham luong H,S trong khéng khi khu xtr Iy nuwéc va tap két rac bénh vién
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Hinh 3. Ham leong H,S (mg/m3) trong khong khi tai bai tdp két rac thai va khu xi Iy nude thai cia
cac bénh vién ¢ Tp HCM va khu vuc lan cdn

Khi phan tich chat luong khong khi tai
céc khu xtr Iy nuéc thai bénh vién cho thay rang
nong do H,S trong khong khi tai cac khu xu ly
nuéc thai bénh vién cd nong do tir 0,0199 dén
0,0385 mg/m°. Ciing nhu két qua phan tich ham
luong H.S tai cac khu tap két rac nong do tai
khu xt ly cua cac bénh vién thuoc dia ban thanh
phé HO Chi Minh c6 két qua thap hon so voi dia
ban céc tinh con lai. Két qua phan tich ciing cho
thiy rang chat luong khéng khi tai khu xir ly
nudc cua bénh vién qua tai c6 ham lugng H,S
cao do hién twong qua tai cia hé thong xu Iy.
Nguon phat thai H,S trong khong khi tai cac
bénh vién xuat phat tir cac bai tap két rac va cac
khu xt ly nudc thai. Mac du ham lwong H,S
trong khong khi tai cac khu vgc nay kha nho (<
0,02 mg/m®) khong gay thiét hai cho ngudi tiép
xuc, tuy nhién vai ham lugng nay cling gay nén
su khéng thoai mai cho nguoi lam viéc trong
khu vuc vi ndm trong ngudng phét hién mui cia
ngudi tiép xc.

Giai phap dé xuat:

+ V6i bai tap két rac can nhanh chong
giai phong khong dé xay ra hién tuong qua tai
va can c6 bién phap co lap khu tap két rac bang
thing chtra, bé cha. Viéc ap dung phuong
phap xir ly H,S tir nguon phat thai do bai tap
két rac twong dbi kho khian vi kho tap trung
nguon khi thai.
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+ Vi cédc khu xu ly nude thai st dung
cdng nghé bé suc khi can phai van hanh ding
quy trinh nham nang cao hiéu qua xir Iy nguon
chit thai hiru co ¢ trong nudc thai.

+ V6i céc khu xir ly nuéc s dung cong
nghé bé phan huy ki khi can xa ly ngudn khi
thodt ra tir bé ki khi vi day chinh 1a ngudn phéat
thai H,S vao khdng khi do qua trinh phan huay
sinh ra. Cac phwong phap xir ly c6 thé str dung
nhu: Hoéa hoc, vat ly va sinh hoc. Tuy nhién,
viéc 4p dung phuong phap xu ly con phu thudc
vao nhiéu yéu té nhu: Luu luong thai va gia
thanh xu ly. Bé xuat &p dung thiét bi xu Iy H,S
bang vi khuan SOB tai nhiing hé thong xu ly
nuéc thai bénh vién tai bé thu nudc vi thuong
nhitng hé thong xir Iy nuée thai sinh hoat khdng
&p dung bé phan hay ky khi.

3.3. Nguon phat thai tir cic nha may
ché bién cao su

Chang toi da tién hanh khao sat ham
lugng H,S trong khéng khi tai 7 nha may va co
s& ché bién cao su trén dia ban khao sat. Két qua
cho thiy rang nguon phéat thai H,S chu yéu xuat
phét tir khi thai cua 10 siy mu. Ham luong khi
H.S trong khi thai tuy thuéc vao nguyén liéu
ché bién 12 mu tinh hoic mu tap dao dong trong
khoang tir 1,067 dén 11,333 mg/m® khi 16. Pay
chinh 1a nguon phat thai 1am cho néng do H,S
trong khéng khi khu vyc xung quanh nha may
ché bién cao su cd gia tri trung binh 0,134
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mg/m® va 1a nguyén nhéan gay phién ha cho cu
dan sinh séng xung quanh nha may. Ham luong
chat 6 nhiém nay con phu thudc vao céng nghé
say cua mdi nha may va kha ning dau tu ciing

nhu quy mé nha may. Hinh 4 thé hién két qua
phéan tich ham lwong H,S trong khong khi thu
nhan tir khoi 10 siy va khong khi xung quanh
nha may ché bién cao su.
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Hinh 4. Ham luong H,S (mg/m®) trong khong khi nha may ché bién cao su.

Nong do H,S tir khi 10 siy cao su cé gia
tri tir 0,96 dén 22,72 mg/m® khong khi day la
ngudng c6 thé gay hai cho nguoi tiép xuc. Theo
WHO & ham luong HyS tir 16 dén 32 mg/m® s&
gay kich trmg mat néu tiép xtc thoi gian 6-7 gio.
Vi thé, ngudn phat thai ndy can phai dugc xir Iy
bang cac phuong phéap thich hop. Cac phuong
phap c6 thé st dung nhu: Hoéa hoc, vat ly va
sinh hoc. Tuy nhién, néu 4p dung bat ¢t phuong
phép nao ching ta ciing cin quan tam dén nhiét
d6 ctia ngudn thai.

Nong d6 khong khi xung quanh nha may
ché bién cao su co két qua trung binh 0,134
mg/m?® khong khi. Py 1 ngudng khiru giac ma
con ngudi c¢6 thé cam nhin dugc vi thé s& gay
khd chiu cho cu dan sinh song gan nha may.
Tuy nhién, néu ching ta xtr 1y tot ngudn phat
thai tir nha may thi ham leong nay sé€ giam va
do d6 khéng con ngudén giy 6 nhidm. Ngoai
nguon phat thai tir qua trinh ché bién cao su
ching ta ciing cin quan tdm dén hé thong xu ly
nudc thai cia cac nha may. Nhitng nha may co
lip dit hé thong xir 1y nudc ¢ st dung bé suc

khi va bé phan hay ki khi trong qua trinh van
hanh s& thai ra mot lwgng HyS tir bé suc khi va
san pham tir bé phan huy ki khi. Chiing ta c6 thé
st dung cac bién phap xtr 1i HpS sinh ra tir bé
phan hay ki khi bang phuong phap sinh hoc.

3.4. Nguén phat thai sinh ra tir cac
hoat dong sin xuit cong nghiép

Khi khao sat ham luong khi H,S tai mot
s6 nha may san xuat cong nghiép nhu: Cong
nghiép san xuat phan bon, cdng nghiép san xuat
bia va cong nghiép san xuat gidy. Két qua chira
rang: Phan 16n cac nganh cdng nghiép nay déu
c6 phat thai HpS vao khong khi nhung ndng do
trong khoang dudi 0,5 mg/m® khong khi. O
nong do ndy chi giy khé chiu cho nguoi lao
dong lam viéc trong khu vuc nha may nhung
khong gay doc cho ngudi tiép xac. Tuy nhién,
néu tiép xac v6i thoi gian 1au s& c¢6 nhitng tac
dung dén sirc khoe ciia nguoi lao dong. Hinh 5
thé hién ham lugng H,S trong khdng khi tai mot
s6 nha may san xuat cong nghiép.
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Ham hrong H,S trong khéng khi nha may san xudt mét sé nganh
cong nghiép
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Hinh 5. Ham leong H,S (mg/m®) trong khong khi nha may ciia mét sé nganh cong nghiép

Chat Iuong khong khi ctia mot sd vi tri
trong nha may san xuit ciia cac nganh cong
nghiép san xuat phan bon, bia va gidy mic di
ton tai nong d0 HpS & giéi han ngudng cam
nhan mui nhung viéc thu gom va xir 1y rat kho
khan vi quy trinh san xuat khong phl hop cho
qua trinh tap trung nguon khi giy 6 nhiém. Vi
thé, & nhitng nganh cong nghiép nay ching ta
phai quan tdm dén van dé giam ngudn phat thai
bang cac bién phap can thiép vao cong nghé san
XUAt.

3.4. Ngudn phat thai tir hé thong xir 1y
nudc thai tip trung cia khu cong nghiép

Tai khu cong nghiép c6 hé thong xu Iy
nudc thai tap trung, do thanh phan dau vao
twong d6i da dang dong thoi van hanh véi quy

mod I6n nén lugng H,S trong moi truong khong
khi tai cac khu xir Iy nudc thai twong dbi cao
hon so v&i nhitng vi tri khac. Biéu d6 6 thé hién
nong d6 H,S trong khu viec nha may xur 1y nudc
thai tap trung cta khu cdng nghiép. Mac du, gia
tri ham lugng H,S trong khéng khi tai cac khu
Xt ly nude thai tap trung cua khu cong nghiép
ciing dao dong tir 0,047 dén 1,36 mg/m* khéng
khi, tuy nhién véi ndng d6 ndy ngoai viéc giy
mui khé chiu cho ngudi tiép xtc chang con ¢
kha ning gy ton hai dén sirc khoe cta nguoi
lao dong néu tiép xtic voi thoi gian dai. Ngoai
san pham H,S sinh ra trong qua trinh phan huy
ki khi cOn ton tai mot luong HoS tao thanh tur
khu vire ép bun thu nhan tir bé suc khi (Hinh 6).

Ham lwong H,S trong khdng khi khu xir ly nwée thai tap trung
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Hinh 6. Ham luong H,S (Mg/m) tai khu vure xir Iy nude thai khu cong nghiép
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Gié tri H,S trong khéng khi khu vyce nha
may xtr 1y nude thai khu cong nghiép co thé giy
khé chiu cho ngudi lao dong do nam trong
ngudng phat hién mdi va c6 thé giy hai cho
ngudi néu phai tiép xac trong thoi gian dai. Vi
thé, can phai c6 bién phap xtr 1y thich hgp nham
giam ngudn 6 nhiém H,S trong khong khi. Giai
phap truéc mit phai tap trung duoc ngudn phat
thai khi H,S va 4p dung cac phuong phap xir 1y
thich hop dé xir 1y triét dé.

4. KET LUAN

Qua khao sat mot sé ngudn phat thai
H,S trong cac hoat dong sinh hoat v san xuat
cong nghiép két qua cho thay rang: Ngudn phat
thai H,S trong khong khi tai cac bénh vién dat
gié tri <0,2 mg/m> xuét phat tir cac bai tap két
rdc va cac khu xu 1y nudce thai. Mac du, khéng
gay thiét hai cho nguoi tiép xuc, tuy nhién véi
ham lugng nay ciing gdy nén su khong thoai
méi cho nguoi 1am viéc trong khu vyc vi ndm
trong ngudng phat hién mli cua nguoi tiép xuic
(WHO). Nong d6 H,S tir khi 10 sdy cao su co
gié tri tir trung binh 11,33 mg/m® khong khi day

TAI LIEU THAM KHAO

13 ngudng c6 thé gay hai cho nguoi tiép xuc.
Nong do khong khi xung quanh nha may ché
bién cao su c6 két qua tir 0,04 dén 0,27 mg/m3
khong khi. Pay la ngudng khiru giac ma con
ngudi co thé cam nhan dugc vi thé s& gay kho
chiu cho cu dan sinh song gan nha may. Chat
lwong khong khi ciia mot s6 vi tri trong nha may
san xuat cac nganh cong nghiép: Phan bon; bia,
va gidy c6 gia tri ndng do HyS ton tai & gidi han
ngudng cam nhan mui (< 0,2 mg/m? khdng khi).
Gié tri H,S trong khong khi khu vgc nha may
xtr Iy nudc thai khu cong nghiép tir 0,047 dén
1,68 mg/m?® khong khi cé thé gay khé chiu cho
ngudi lao dong do nam trong ngudng phat hién
mui va c6 thé gay hai cho ngudi néu phai tiép
xuc trong thoi gian dai.

Tir két qua khao sat cac ngudn thai chira H,S va
két qua khao sat kha nang xtr 1y khi thai mo
phong chira H,S ctiia mé hinh thi nghiém. Chang
ta c6 thé ing dung qua trinh xu 1y sinh hoc bang
mo hinh xir Iy H,S ¢6 sir dung vi khuan oxi hoa
lwu huynh ¢ dinh trén vat liéu dém cho tat ca
cac ngudn thai da khao sat.
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