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SUMMARY

THE EFFECT OF GUANIBIFOS SALT ON AEROBIC BIOLOGICAL
TREATMENT OF TEXTILE WASTEWATER

Textile wastewater is well known as one of the wastewaters to be most difficultly treated.
The effects of niacin on textile wastewater treatment efficiency were studied by addition of
Guanibiphos. The exact results showed that: Guanibiphos could improve the COD
removal efficiency significantly. Guanibiphos with the concentration of 102 g/l is the
appropriate choice with the highest COD removal efficiency. Addition of Guanibiphos
could improve the activity of dehydrogen. It proved that the biological treatment
performance of textile wastewater treatment system probably could be optimized through

Guanibiphos supplement.

Keywords: Textile wastewater, Biological treatment, Guanibiphos, COD, Dehydrogenase

activities

1. MO DAU

Nudc thai dét nhudm la su téng hop nudc
thai phat sinh tir tit ca cac cong doan ho
soi, niu tay, tay tring, lam bong soi,
nhudm in va hoan tit. Theo phén tich cia
cac chuyén gia, trung binh, mgt nha may
dét nhudm str dung mét luong nudc dang
ké, trong do, lugng nudc duogc su dung
trong cac cong doan san xuit chiém
72,3%, chu yéu 14 trong cong doan nhuém

va hoan tat san pham. Xét hai yéu td 1a
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lwong nude thai va thanh phan cac chat 6
nhiém trong nudc thai, nganh dét nhuém
dugc danh gia 1a 6 nhidm nhit trong sb
cac nganh cong nghié¢p [1]. Hién nay co
nhiéu phuong phap xa 1y chling nhu
phuong phap hoéa ly, hoa hoc, vt 1y, sinh
hoc... Trong s6 cac phuong phap trén thi
phuong phap sinh hoc 1a dugc ung dung
nhiéu hon hét vi chi phi x 1y ré, hiéu qua
cao va than thién voi moi truong. Co so

cua phuong phap nay la st dung hoat



dong ty nhién cua céc quén thé vi sinh vat
(VSV) véi tén goi chung ctua bun hoat
tinh. Tuy nhién, nhuoc diém cua phuong
phép sinh hoc 1a thoi gian xtr 1y thuong
kéo dai khi nong d6 chat 6 nhidm trong
nuée thai cao, dan dén hién twong qua tai
hé théng xir 1y tai cic nha may co luong
nudc thai 16n.

Dé giai quyét van dé trén thi cac nha may
can phai c6 bién phap nang cao hiéu suit
va giam thoi gian xt Iy nudc thai. Pé lam
dugc diéu nay, cac nha may can thay doi
quy trinh cong nghé, ap dung cac thiét bi
xtr ly cong nghé cao, hodc sir dung bi¢n
phép kich thich hoat dong VSV bang séng
am....Tuy nhién chi phi dé tng dung cac
bién phap nay thudng rat 16n [1,2].

Mot trong nhiing bién phap dé ting cuong
hoat dong x1r 1y sinh hoc hi€u qua, kinh té
1a kich thich sy phat trién ctua cac VSV
bang cach st dung cac hop chét héa hoc
c6 hoat tinh sinh hoc. Trong cac hop chét
hiru co giup kich thich hoat tinh ciia VSV

duoc biét dén thi axit succinic va cac dan
xuét cta nd duge si dung nhiéu hon ca
[3,4]. Tuy nhién, do dac tinh kich thich
chon loc cua cac hop chat axit succinic,
doi hoi cac nha nghién ctru phai tim ra cac
hop chat méi c6 kha nang kich thich hoat
dong cua tung VSV riéng biét.

Do d6, viéc nghién ctu tong hop va
nghién ctru kha nang kich thich ciia mudi
Guanibiphos dén hoat dong cia VSV
trong xtr 1y nudc thai dét nhudm 1a van dé
mang tinh cdp bach va c6 y nghia khoa
hoc cao.

2. THUC NGHIEM

2.1. P6i twong nghién ciru

Nudéc thai nganh céng nghiép dét nhuom
dugc lay tr bé thu gom nudc thai cua
cong ty Phét trién ha ting d6 thi, khu cong
nghiép Thuy Van, Viét Tri, Phd Tho cé
cé4c chi tiéu dac trung thé hién ¢ Bang 1.
Bun hoat tinh phan 16n 1a Pseudomonas,
Achomobacter, Alcaligenes, Bacillus,
Micrococcus, Flavobacterium [5].

Bdng 1. Nong do cdc chdt 6 nhiém trong nude thdi dét nhuém

Chi tiéu Pon vi Dic diém
pH 10
CcCoD mg/| 560
BOD mg/| 370
TSS mg/I 405

2.2. Hoa chat, thiét bi

Mubi Guanibiphos, 2,3,5-
triphenyltetrazolium clorid (TTC) la cac
hoa chét chuan c6 d¢ tinh khiét trén 99%
(Sigma Aldrich, My). Cac dung méi va
hoa chat phan tich: KoCr,07, Ag2SO4, chi
thi feroin, H2SOs, H3PO4, NaOH,

MgS04.7H20, CaCl,, FeCls déu 1a hang
chuén phan tich dugc mua tir Merck, Bric.
COD va BOD trong nudc thai dugc do
trén thiét bj Hanna HI 83099-02. Bun hoat
tinh dugc ly tdm trén may mini Hercuvan
TT-3k-30k. Hoat tinh cua enzyme
dehydrogenase dugc xac dinh trén may do
quang phd UV-VIS Spectro-UV16.
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2.3. Nghién ctru dnh hwéng cia mudi
Guanibiphos dén hiéu qua xir Iy COD

trong nwdc thii dét nhudm

Hinh 1. M6 hinh bé xir Iy hiéu khi
Aerotank

Nudc thai duge cho vao binh tam giac, cé
chtra bun hoat tinh va sau d6 bd sung
mudi Guanibiphos. Mudi dugc nghién
ctru & cac néng do 102, 10, 10, 10,
10%°, 102 g/l. Dong thoi tién hanh thi
nghiém v&i mau trang (chi chira nudc thai
va bun hoat tinh, khong bo sung mudi
Guanibiphos). Cac binh miu thyc va mau
trang sau d6 duogc lic trén to am lic voi
muc dich cung cap thém oxy cho VSV.
Sau cc khoang thoi gian nhat dinh, tién
hanh xac dinh COD. COD duoc xac dinh
dwa trén phuong phap hdi luu dong [6].
Ngoai nghién ciru anh huéng cta nong do
mudi, anh hudng cua pH & cac gia tri 4, 7,
10 ciing duoc tién hanh khao sat. Sau khi
tim duoc cac thong s6 t6i wu cho qua trinh
xtr 1y ching toi tién hanh danh gid hoat
tinh ctia mubi Guanibiphos trong xir 1y

nudce thai dét nhudm trén moé hinh thu nhé
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ctia bé xur 1y sinh hoc hiéu khi Aerotank
(Hinh 1).
Hoat tinh cta enzyme dehydrogenase
dugc xac dinh theo Miksch str dung 2,3,5-
triphenyltetrazolium clorua (TTC) [7].
3. KET QUA VA THAO LUAN
3.1. Anh huéng cia nong dé mudi
Guanibiphos dén hiéu qua xir Iy COD
theo thoi gian
Anh  huéng cia ndng d6 mudi
Guanibiphos téi hiéu qua xtr 1y COD theo
thoi gian duoc thé hién nhu trong Hinh 2.
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Hinh 2. Anh huwong cia nong do mudi
Guanibiphos téi hiéu qua xur Iy COD theo
thoi gian

Dua vao két qua thu dugc trén Hinh 2
nhan thay, trong khoang thoi gian tir 0 h
dén 1 h ¢ tat ca cac nong do hiéu qua xir
ly COD khong cao do khoang thoi gian
dau VSV can thich nghi voi méi truong nén
ching chua thé xur 1y dugc cac chét doc hai
¢6 trong nudc thai. Khoang thoi gian tiép
theo tir 1 h dén 2 h khi VSV da bit dau
thich nghi dugc voi moéi truong nude thai,
ching hoat dong manh mé& hon, dan dén
luong COD bét dau giam manh. Sau do6, khi

vi sinh vat dd & giai doan on dinh (khoang



thoi gian tir 2 - 4 h) ching s& vén tiép tuc d6 mubi 102 g/l cho hiéu suit loai bo
xu ly cac chét doc hai véi toe do khong doi. COD cao nhét, chi sau 2 h xu 1y thi nudc
Hiéu suit xir Iy COD giam dan khi ndng thai da dat tiéu chuan cho phép thai ra
d6 mudi Guanibiphos giam, cu thé 13 sau mdi truong (COD < 150 mg/l theo QCVN
2 h xir Iy & cac binh c6 bd sung mubi voi 13-MT: 2015/BTNMT, c6t B). Do d6

cac néng d6 102 10%; 10°; 10°%; 1012 ndéng d6 102 g/l duoc lua chon cho céc
g/l thi hiéu suit xir Iy COD cao hon so nghién ctru tiép theo.

v6i binh mau tréng lan luot 1a: 3,34; 2,7; 3.2. Anh hwéng cia pH dén hiéu suat
2,4; 2 va 1,3 1an. O nong d6 mudi cang loai b6 COD khi c6 b6 sung mudi
cao thi hiéu suat xir Iy COD cang cao do Guanibiphos

& ndéng d6 mudi cao chung s& dé& dang Két qua khao sat sy anh hudng cua pH

dugc VSV hap thu, khi dugc hip thu dén hiéu suét xt Iy COD trong nudc thai

chung s& dé dang kich thich cac enzyme cia VSV c¢6 su kich thich cia mudi
cd trong VSV, lam tang hoat tinh cua Guanibiphos duogc thé hién trén Hinh 3.
VSV @6. Tir Hinh 2 c6 thé thdy ¢ ndng
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Hinh 3. Anh huéng ciia pH dén hoat tinh ciia muoi Guanibiphos
So sanh két qua thu dugc cho thy c6 su hoat dong ctia VSV 1am ting hiéu suit xtr
chénh 1&ch hiéu suat xur Iy COD khi c6 sir ly COD so véi khdng cho mudi 1a rat
dung mudi Guanibiphos véi truong hop nhiéu, nhung lugng COD sau 5 h suc khi
khong st dung mudi 1a khéa cao, cu thé van vuot qué tiéu chuan cho phép.
sau 3 h hiéu suat xir ly COD cao gip 3,5; Khi cung cdp du chat dinh dudng cho

3,7 va 2,3 lan twong tng véi pH 1a 4; 7 va VSV thi yéu t6 quan trong anh hudng dén
10. hoat tinh cuia VSV la pH va nhiét do.
Sau 3 h, & binh ¢c6 pH = 7 c6 hiéu suét VSV hiéu khi phat trién & d6 pH ti vu 1a
loai b6 COD cao nhit, ndng d6 COD dat 6,5 dén 8,5, nhiét do t6i wu tir 25-35 °C.
tiéu chuan cho phép thai ra méi truong Vi khi pH thap, d6 axit cao lam kich thich
(COD < 150 mg/l). O pH = 4 va pH = 10 nam trong bun hoat tinh phat trién gay trc

mic dd mudi Guanibiphos da kich thich ché va lam giam su phat trién cua cac loai
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vi khudn din dén hiéu sudt xa ly COD
giam. Con & méi truong kiém qua cao
VSV kém thich nghi nén hiéu qua xur ly
COD thap.

Gia tri pH =7 14 gia tri pH tbi uu cho qua
trinh xur 1y nuéc thai bang VSV c6 bd
sung mudi Guanibiphos.

3.3. Khao sat hoat tinh ciia mudi
Guanibiphos trong bé xir Iy sinh hoc
hiéu khi Aerotank

Sau khi tim duoc gia tri pH t5i uu, nong
d6 mudi thich hop nuéc thai duge nghién
ctru xir 1y trén mo hinh bé Aerotank quy
mod phong thi nghiém. Két qua thu dugc
duoc thé hién trén Hinh 4.
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Hinh 4. Anh
Guanibiphos dén hiéu qud xir ly COD
trong bé Aerotank

huong cua  muoi

Qua két qua thi nghiém, ¢ thé nhan thiy
rang hiéu suét xtr ly COD sau 3 h trong
bé Aerotank c6 mudi Guanibiphos cao
hon gip 2,4 lan so vé&i hiéu suat xu ly
COD trong bé Aerotank khong sir dung
mudi. Ham luong COD sau xtr ly khi bd
sung mudi da dat 12 mg/l, thap hon so vai
Quy Chuan Viét Nam (QCVN 13/MT-
2015/BTNMT cot B 1 150 mgll), trong
khi d6 sau 3 h luong COD trong bé
Aerotank khong sir dung mudi van con
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khé cao (330 mg/l), chinh vi vay viéc ap
dung str dung mudi Guanibiphos vao cac
cong trinh xtr 1y sinh hoc hiéu khi, cu thé
la trong bé Aerotank c6 cong suit 1on &
cac nha may hay khu cong nghiép 1a rat
can thiét vi s& giam chi phi xu ly, gidp rat
ngan thoi gian xir Iy tir d6 dan dén tiét
kiém kha 16n tién dau tu vao viéc xir Iy.
Pé giai thich thém vé co so Iy thuyét cua
viéc giam ndng do COD nhanh khi b
sung mudi Guanibiphos véi vai tro nhu
chat kich thich sy phéat trién cua VSV
trong bun hoat tinh, hoat tinh enzyme
dehydrogenase duoc kiém tra. Nhu di
biét, enzyme dehydrogenase khong chi
dong vai tro rat quan trong trong qua trinh
chuyén hoéa carbohydrate, chit béo, acid
amin va nucleotide, ma con rat can thiét
trong chu trinh chuyén héa ning luong va
chu trinh vat chat. Dehydrogenase 1a
enzyme can thiét cho VSV trong phan
huy hitu co chét gdy 6 nhiém va thu ning
luong. N6i1 mot cach khéc, thong qua hoat
tinh ctia enzyme dehydrogenase cé thé
danh gia kha ning trao doi chat cua VSV
[8-10]. Nhu két qua trén Hinh 5, hoat tinh
cua enzyme dehydrogenase dugc cai thién
dang ké khi b6 sung mudi Guanibiphos.
Sau 6 h xut ly, hoat tinh enzyme
dehydrogenase khi bd sung mudi tang gp
1,5 1an so véi mau khdng bd sung mudi.
Piéu d6 c6 thé chimg minh rang viéc bd
sung mudi trén c6 thé cai thién kha ning
trao d6i chat cia VSV trong bun hoat
tinh, do d6 hi¢u qua xur ly COD dat cao
hon.
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Hinh 5. Si thay déi hoat tinh ciia enzyme
dehydrogenase cia bun hoat tinh khi bo
sung muéi Guanibiphos

4. KET LUAN

Qua két qua thuc nghiém c6 thé thay hiéu
suit loai bo COD trong nudc thai cua
VSV khi c6 su kich thich ciia mudi
Guanibiphos ¢ tit ca cac diéu kién déu
cao hon sao v6i miu tring (khong bd
sung mudi). Nong d6 mudi 102 g/l 1a
nong do thich hop cho hiéu qua loai bo
COD 16n nhét & gia tri pH thich hop la 7.
Trong md hinh bé xir 1y hiéu khi Aerotank
cling cho thay hiéu qua xt Iy COD c6 su
chénh 1éch kha 16n giita bé c6 sir dung
mudi va bé khong sir dung mudi, didu do
cang khang dinh rang viéc sir dung mudi
Guanibiphos trong xtr 1y sinh hoc hiéu khi

1a rét can thiét, va s& dat hiéu qua kinh té.
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