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SUMMARY

THE POSSIBILITY TO STIMULUS MICROORGANISMS BY GUANIBIPHOS
SALT IN AEROBIC TREATMENT OF LABORATORY WASTEWATER

The article concerns the results of the influence of low concetration of bioregulator -
Guanibiphos on the process of biological treatment of laboratory wastewater. When
microorganisms were stimulated by Guanibiphos salt at the concentration of 10 g/l, they
had higher the ability to remove COD and composition of dissolved organic matter in
wastewater than wastewater without salts. Addition of Guanibiphos could improve the
activity of dehydrogenase enzyme and biomass of activated sludge.
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1. MO DAU

Nudce thai phong thi nghiém phat sinh chu
yéu tir qué trinh rira dung cu thi nghiém,
luu lugng nude thai tuy khong 16n nhung
lai chira nhiéu thanh phan 6 nhidm khac
nhau. Céc chit vo co va hitu co tim thay
trong nudc thai phong thi nghiém gom:
cac hop chat photpho, CI', NO%* SO,
methanol, butanol, chloroform, benzene,
toluene, aceton, cyclohexan, dicloetan...
day 1a nhitng hop chit doc, giy 6 nhiém
moi trudng, do vdy nudc thai ndy can
duge xtr 1y triét dé trudc khi thai ra moi

truong. Hién nay co nhiéu phuong phap
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xt ly ching, nhung phuong phap duoc
danh gia cao la phuong phap sinh hoc.
Thir nhét - phuong phap nay khong gay 6
nhiém thir cip, thir hai - chi phi ning
luong trén don vi khdi luong loai bo chét
tuong ddi it [1].

Xt 1y sinh hoc hiéu khi 14 két qua hoat
dong cia hé théng "bun hoat tinh - nudc
thai”. Thoi gian xir 1y sinh hoc trong bé
suc khi thuong kéo dai khoang 8-16 gio.
Thoi gian xtr 1y cang lau thi cang tiéu ton
dién nang kéo theo ham luong khi thai ra

moi trudong xung quanh tdng nhu: oxit



nito, oxit luvu huynh, oxit cacbon...gay
mua axit, hi¢u ing nha kinh....

Mot trong nhing bién phap dé ting cudng
hoat dong cua xur 1y sinh hoc 1a kich thich
sy phat trién cua cac VSV bang cach st
dung céac hop chit hoa hoc ¢6 hoat tinh
sinh hoc. Trong cac hop chit hitu co gitp
kich thich hoat dong cia VSV duogc biét
dén thi axit succinic va cac dan xuit cua
n6 duoc str dung nhidu hon ca [2,3]. Tuy
nhién, trudc sy thiéu hut cia cdc san
pham va nhiing yéu cdu vé hoat dong
chon loc d6i voi timg ddi tugng VSV nhat
dinh, doi hoi cac nha nghién ctru phai tim
ra cac hop chit méi c6 vai trd nhu chét
kich thich cac hoat dong cua VSV. Do
vdy, viéc tim ra cdc hop chat hoa hoc
nham nang cao hiéu qua xur 1y sinh hoc
duoc coi mot nhiém vu cép bach hién nay.
Xuat phéat tir trén ching t6i tién hanh
nghién ctu anh huong cia mudi
guanibiphos dén hoat dong cua bun hoat
tinh va hiéu suét xtr Iy nudc thai phong thi
nghiém.

2. THUC NGHIEM

2.1. Poi twgng nghién ciru

Nuéc thai dugc ldy tir cbng thai Trung
tam thi nghiém thuc hanh, truong Pai hoc
Cong nghiép Viét Tri co cac chi tiéu dac
trung thé hién & Bang 1.

Bdng 1: Nong dé cdc chdt é nhiém trong

nwdc thai phong thi nghiém

Chi tiéu DPon vi Dic diém
pH 6,5
CcoD mg/l 450,7
BOD mg/l 270,2
TSS mg/l 187

Bun hoat tinh phan 16n I1a Pseudomonas,
Achomobacter, Alcaligenes, Bacillus,
Micrococcus, Flavobacterium...[5].

2.2. Hoa chét, thiét bj

Mubi Guanibiphos, 2,3,5-
triphenyltetrazolium chloride (TTC) la
cic hoa chat chuin c6 d6 tinh khiét trén
99% (Sigma Aldrich, My). Cac dung moi
va hoa chit phan tich: K2Cr07, AgzSOs,
chi thi feroin, H2SOs, H3POs, NaOH,
MgS04.7H20, CaCl,, FeCls déu 1a hang
chuén phan tich dugc mua tir Merck, Puc.
COD va BOD trong nudc thai dugc do
trén thiét bi Hanna HI 83099-02. Bun hoat
tinh dugc ly tdm trén may mini Hercuvan
TT-3k-30k. Hoat tinh cta enzym
dehydrogenase dugc xéac dinh trén may do
quang phd UV-VIS Spectro-UV16. Hé
thbng GC HP 6890 - 5973N Mass
Selective Detector (Agilent Technologies-
M§).

2.3. Quy trinh nghién ctru

Nudc thai duoc cho vao bé xir 1y sinh hoc
hiéu khi trén mo hinh Aerotank, c6 chua
bun hoat tinh va sau d6 b sung mubi
Guanibiphos 10 g/I. Pong thoi tién hanh
thi nghiém véi mau trang (chi chira nude
thai va bun hoat tinh, khong b sung mubi
Guanibiphos). Cac binh mau thyc va mau
tring sau d6 duogc lic trén t am lic voi
muc dich cung cép thém oxy cho VSV.
Sau cac khoang thoi gian nhat dinh, tién
hanh xac dinh COD. COD duoc xac dinh
dua trén phuong phép hdi leu dong [5].
Sinh khdi bun hoat tinh duoc tinh theo
phuong phép trong luc: bang cach ly tam
30 ml nudce thai trong 15 phat ¢ 13.500
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rpm (SIGMA 2-16 Centrifuge), sau khi ly
tdm phan con lai duoc siy khé trong ta
sdy kho ¢ 105 °C dén khdi luong khong
doi.

Hinh 1. M6 hinh bé xir Iy hiéu khi
Aerotank

Hoat tinh ctua enzym dehydrogenase duoc
xac dinh theo Miksch (1985) sir dung
2,3,5-triphenyltetrazolium clorua (TTC)
[6].

Thanh phan cac chat hiru co chira trong
nuée thai duge xac dinh trén thiét bi sic
ky khi khéi phd (GC-MS) GC HP 6890 -
5973N Mass Selective Detector (Agilent
Technologies - MY).

3. KET QUA VA THAO LUAN

3.1. Anh huéng ciia mudi Guanibiphos
dén hiéu qua xir Iy COD theo thoi gian
Nghién ctu vé anh huong cua mubi
Guanibiphos dén hiéu qua xu Iy nudc thai
phong thi nghiém duoc tién hanh trén mo
hinh xir 1y hiéu khi aerotank trong phong
thi nghi¢m. Két qua thu dugc duogc thé
hién trén Hinh 2.
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Hinh 2.
Guanibiphos dén hiéu qua xir Iy COD

Anh  hwong cua muoi

theo thoi gian

So sanh hiéu qua loai bé COD giira hai
truong hop cho thiy: trong trudng bd
sung mudi Guanibiphos hiéu qua loai bod
COD cao hon hin so véi truong hop
khong bd sung mudi. Sau 4 h suc khi dbi
v6i truong hop bd sung mubi, COD da dat
110 mg/1 (nho hon QCVN
40:2011/BTNMT cot B co gia tr1 1a 150
mg/l), do d6 c6 thé xa vao ngudn tiép
nhan khong ding cho myc dich cap nuéc
sinh hoat.

Con ddi véi truong hop khong bo sung
mubi Guanibiphos, tham chi sau 6 h suc
khi COD con lai trong nudce thai van con
187,2 mg/1, do d6 nudce mubn xa thai vao
ngudn tiép nhan chic chan phai mat thém
thoi gian xur 1y. Hiéu suat xir Iy COD sau
6 h ctia bé Aerotank c6 mudi Guanibiphos
cao hon gip 3.4 1an so véi hiéu suit xir 1y
COD cua bé Aerotank khong st dung

mudi. Tat ca nhung giai thich trén chimg



t6 rang viéc 4p dung st dung mudi
Guanibiphos vao cac cong trinh xtr 1y sinh
hoc hiéu khi, cu thé 1a trong bé Aerotank
c¢6 cong suat 16n & cac nha may hay khu
cong nghiép 1a rit can thiét vi s& giam chi
phi xtr 1y, giup rat ngan thoi gian xir 1y tir
d6 dan dén tiét kiém khé 1on tién dau tu
vao viéc xu ly. Viéc giam COD lién quan
tryc tiép dén qua trinh ting sinh khdi cia
quan thé VSV trong bun hoat tinh thé
hién ¢ Hinh 3.

39

Sinh khoi kho, g/1
L
d
LA

36.5

36

La
LA
LA

L
LA

0 1 2 3 4
Théi gian xik 1§, h

LA
(=3

Hinh 3. Biéu do tang sinh khoi ciia quan
thé VISV

Tir két qua thyc nghiém trén Hinh 3 cho
thidy sinh khdi VSV trong trudng hop
dugc kich thich bang mudi Guanibiphos
va khi khong duoc kich thich déu trai qua
cac pha sinh truong: pha lag (pha tiém
phat), pha logarite, pha can bang va pha
suy tan [4]. O pha lag 1a giai doan thich
nghi sinh 1y ctia VSV trong diéu kién nudi
méi nén tdc do sinh truong ciia ching
thuong kém, do d6 trong giai doan dau (0
- 1 h) khong ¢6 su chénh 1éch 16n vé khoi
luong sinh khéi kho. Do do COD (Hinh
2) & giai doan nay thay dbi khéng nhiéu.

Dén pha logarite, t& bao dugc phan chia,

sinh khdi tang sinh theo cép sb mii nén sd
luong té bao tang mdt cach manh mg,
diéu nay duoc thé hién & viéc sinh khbi
khé thu dugc tang mot cach dot bién.
Cung vdi qué trinh tang sinh khéi thi ham
lugng COD giam manh. Sau khi thich
nghi (2 - 5 h) VSV s& phat trién mot cach
6n dinh, chinh vi vay khong c6 sy thay
d6i qua 16n trong sinh khdi kho. Sau 5 h
VSV di chuin bi budc vao giai doan suy
tan, sinh khdi bat ddu giam. Nhu vy c6
thé dé dang thay rang trong truong hop bd
sung mudi Guanibiphos sinh khdi cua
VSV déu cao hon so véi & trudng hop
khong bd sung mubi: vi du nhu sau 4 h xur
ly sinh khéi kho tang 1én 3,55 g khi b
sung mudi va ting l1én chi 1,31 g khi
khong c¢6 bd sung mudi, nghia 1a sinh
khdi kho tang lén gép 2,7 lan..

Pé giai thich thém vé co so 1y thuyét caa
viéc giam nong d6 COD nhanh khi b
sung mudi Guanibiphos vé&i vai trd nhu
chét kich thich su phat trién bun hoat tinh
chung t6i tién hanh kiém tra hoat tinh
enzym dehydrogenase. Nhu di biét
enzym dehydrogenase khong chi dong vai
trd rat quan trong trong qua trinh chuyén
hoa carbohydrate, chit béo, acid amin va
nucleotide; ma con rat can thiét trong chu
trinh chuyén hoa ning lugng va chu trinh
vat chat. Dehydrogenase 1a enzym can
thiét cho VSV trong phan huy hitu co chat
gdy 0 nhiém va thu ning lugng. N6i mot
cach khac, thong qua hoat tinh ctia enzym
dehydrogenase c6 thé danh gia kha ning
trao doi chat cua VSV [7,8].
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Nhu két qua trén Hinh 4, hoat tinh cia
enzym dehydrogenase dugc cai thién
dang ké khi b6 sung mubi Guanibiphos.
Hoat tinh cta enzym dehydrogenase khi
bd sung mudi Guanibiphos v&i nong do
10°% g/l déu cao hon so méi viéc khdng bd
sung mudi. Sau 6 h suc khi hoat tinh
enzym dehydrogenase khi b6 sung mudi
ting gap 1,5 lan so voi mau khong bod
sung mudi. Pidu d6 c6 thé ching minh
rang viéc bd sung mudi trén co thé cai
thién kha ning trao d6i chét ciia bun hoat
tinh, do do6 hiéu qua xtt Iy COD dat cao
hon.
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Hinh 4. Hoat tinh cua
dehydrogenase cia bin hoat tinh khi bo
sung mudéi Guanibiphos

enzym

3.2. Panh gia hiéu qua kich thich cua
mudi Guanibiphos nham bé cac thanh
phin chit 6 nhiém trong nwéc thai
phong thi nghiém

Pé danh gia mic d6 6 nhidm cua nude
thai phong thi nghiém, cac thanh phan 6
nhiém duogc xac dinh bang phuong phap
phan tich sic ky khi ghép khéi phd, két
quéa dugc thé hién trén Hinh 5. Qua biéu

104

d6 xac dinh ndng d6 mot s6 chat 6 nhidm
nhu sau: metanol (28 mg/l), etanol (0,9
mg/l), aceton (18,4 mg/l), isobutanol (0,1
mg/l), etyl cellosolve (0,3 mg/l), styren
(1,3 mg/l), o-xylen (0,3 mg/l).
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Hinh 5. Biéu do sac ky ciua nuwoc thai
truoc xu ly

15,7
15.6=
15,5
15,4
15,3
15,2
15,1

15—
149
14,8
14,7

1,734

12,604

1463
14.5—
14,4~
143
14,23
14,1

14— Thoi gian
0 T T T T T T T 1 T ) (phit)
1 2 3 4 S 6 7 8 9 10 11 12 13 14

Hinh 6. Bieu do sac ky cua nudc thai sau

xit 1y khong bé sung mudi Guanibiphos

Phan tich nudc thai sau xtr 1y khi khong
¢6 bd sung mudi Guanibiphos (Hinh 6)
thanh phan céc chat 6 nhidm thay d6i nhu
sau: metanol (0,2 mg/l), etanol (0,1 mg/l),
etyl cellosolve (0,3 mg/l).

Két qua phan tich sic ky khi nuée thai co
bd sung mudi Guanibiphos 10 g/l (Hinh
7) cho thiy trong nudc sau xir 1y chi chira
etylcellsolve (0,3 mg/l).
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Hinh 7. Biéeu do sac ky cua nudc thdai sau

xu Iy ¢6 bo sung muoi Guanibiphos

Nhu vdy, khi khong bd sung mudi
Guanibiphos nud¢c thai sau xur ly khong
dam bao loai bo hoan toan ba thanh phan:
metanol, etanol va etyl cellsolve. Trong
truong hop thém guanibiphos ¢ nong do
10 g/l nuéc thai trong xur 1y hiéu khi
khong con quan sat thdy methanol va
etanol, diéu d6 cho thdy rang mubi
guanibiphos da gitp kich thich hoat dong
cia VSV bun hoat tinh trong qué trinh
oxy hoa cac hop chét hiru co.

4. KET LUAN

Qua két qua thuc nghiém c6 thé thay kha
ning loai bd COD va cac thanh phan chat
hitu co trong nudce thai boi VSV khi ¢co su
kich thich cia mudi Guanibiphos & ndng
d6 10 g/l déu cao hon so véi miu tring
(khong bod sung mubi), diéu d6 khing
dinh réng viéc su dung mudi Guanibiphos
trong xir 1y sinh hoc hiéu khi 1a rat can
thiét, va s& dat hiéu qua kinh té.

Viéc bo sung mudi Guanibiphos ¢ ndng
d6 10 g/l gitp tang sinh khdi va ting
hoat tinh ctia enzym dehydrogenes lan

luot ga‘ip 2,7 1an vA 1,5 1an so véi viéc

khong bo sung muoi.
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