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Tém tit: O Viét Nam, nude thai dét nhudm cé nhiéu cong nghé xur 1y. Trong hau hét cac cong
nghé ndy, budc xir 1y sinh hoc dugc st dung rong rai do tinh sinh thai va kinh té cia né. Tuy
nhién, budc xir 1y sinh hoc nay thuong khong hiéu qua do vi sinh bi trc ché boi cac hoa chét
nhudm nhan tao rit bén, tham chi doc. Nhim giai quyét vin dé ndy, than hoat tinh dang bot dwoc
bd sung nham tang cuong kha nang tiép xuc ctia co chit v6i bun hoat tinh ¢ bude xir Iy vi sinh.
Két qua cho thay hé bun hoat tinh ¢6 bd sung than hoat tinh dang bot khong bi trc ché, sinh khoi
phat trién rat tSt so voi hé bun hoat tinh khong bo sung than hoat tinh. Gia trj COD trong nudc thai
sau xir 1y boi hé c6 bod sung than hoat tinh dao dong quanh gia trj COD dugc quy dinh trong
QCVN13-MT: 2015/BTNMT (B), trong khi gia tri COD trong nudc thai sau xt ly xtr 1y bdi hé
khong bd sung than hoat tinh cao hon QCVN 13-MT: 2015/BTNMT (B) tir 1,85-2,33 lan.

Tir khéa: Nudce thai dét nhudm, bun hoat tinh, than hoat tinh.

1. Pat vin dé

Dét may la mot nganh céng nghi€p quan
trong ¢ Viét Nam. Pay cing la mot trong
nhing nganh c6 khoi luong nude thai rat 16n.
Ngudn nude thai nay néu khong duoc xir 1y s&
gy ra 6 nhiém moi truong nghiém trong do céac
chit mau c6 dic tinh bén, cuong do mau 16n, co
kha nang gay doc cho con nguoi va moi truong
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sinh thai. Hién nay, nhiéu phuong phap xir Iy da
dugc nghién ctru va chia Iam cac nhém phuong
phap nhu: hoa 1y (hdp phu, keo tu, tuyén ndi),
ox1 hoa hoa hoc, oxi hoa dién hoa, oxi hoa tién
tién, loc mang. Trong s nay, phuong phép sinh
hoc dugc stir dung phé bién nhét cho dén nay vi
rat than thién v6i moi truong, thiét bi don gian
va chi phi van hanh thip. Tuy nhién, _phuong
phép nay khdng thé xir 1y duoc triét dé van dé
mau va COD do tinh bén cua thudc nhuém. Do
do6, ky thuat vi sinh can thém su trg gitp cia
cac phuong phép xur 1y tang cudng khac nhu:
keo tu, tuyén ndi, hap phu than hoat tinh, oxi
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hoa hoa hoc, hodc oxi hoa tién tién. O ky thuat
keo ty, nhiéu nghién ctru vé hiéu qua xir 1y hiru
co bang qua trinh nay di duoc thuc hién dé xu
1y mau va COD béng viéc thay ddi lidu luong
phén Fe [1] hodc st dung PAC [2] hay st dung
chitosan [3]. Tuy nhién, do ddc tinh ctia nudc
thai dét nhudém, nudc thai sau xir 1y van khong
dat tiéu chuan xa thai [1,2,3]. Nham giai quyét
bai toan nay, nhiéu hé thong lip dit thém giai
doan xir 1y cép 3. Cong nghé cho xtr Iy cip 3
tuong d6i da dang, tir cac phuong phap hoéa ly
truyén théng 1a keo ty, hdp phu dén phuong
phép oxi hoa hoa hoc (sir dung cac chit oxi hoa
nhu H,0,, FeO,, Os, ...), gan day 1a cac phuong
phap tién tién nhu oxi hoa pha 1ong c6 va khong
c6 xuc tac. Cac phuong phap da néu co6 chung
vu diém 13 ¢6 hiéu qua cao tuy nhién thuong co
chi phi 16n cho thiét bi, niang lugng hay chi phi
hoa chat [4].

Nhiam ting hiéu qua cua k¥ thuat vi sinh dbi
v6i nude thai dét nhudm. Nghién ciu nay dé
xuét giai phap nham ting cuong kha ning xir ly
cua k¥ thuat vi sinh thong qua hiéu chinh tai 2
giai doan: (1) khtr doc tai giai doan keo tu va
(2) b sung than hoat tinh tai bé vi sinh véi k¥
thuat bun hoat tinh.

Trong giai doan keo ty, tdc nhan giai doc
duoc thém cung véi hoa chét keo tu. Vai tro cta
tac nhan la pha huy cac nhom chirc trong phan
tr mau c6 kha ning tc ché vi sinh.

Trong giai doan xtr Iy bang vi sinh voi k§
thuat bun hoat tinh, than hoat tinh dang bot
duoc thém dinh ki vao bé vi sinh nham tang
cuong tiép xuc giita chat hitu co trong nude thai
v6i bun vi sinh.
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Thi nghiém 1

2. Quy trinh thwce nghiém

Nudc thai dét nhudm duoc léy sau bé lfmg
va sau bé diéu hoa cua hé thong xir 1y nude thai
ciia Cong ty dét 10-10. Nudc thai ldy sau bé
léng la nudc thai da dugce keo tu - tao bong lan
1 nhung khong khir doc. Nude thai bé didu hoa
1a nudc thai chua duoc tién hanh xir 1y hoa 1y
lan 1 va dugc tién hanh khir doc tai phong thi
nghiém. Nudc thai da dugc khur doc va nudc
thai sau bé ling dugc sir dung cho nghién ciru
danh gia hi¢u qua xur Iy cua ky thuét bun hoat
tinh, hai loai nuéc thai nay déu tuong tng véi
nude thai da dugce keo tu - tao bong lan 1 va sau
day duogc goi la nudc thai da khir doc va nudc
thai chua khir doc. Nudc thai 1dy sau bé ling co
pH 14 7,93 va COD la 670 mg/L. Nudc thai bé
diéu hoa di duoc khir doc c6 pH 1a 7,36 va
COD la 665 mg/L.

Hé thi nghiém dugc bd tri nhu hinh 1. Hé
théng gdbm may suc khi dé cip khi cho vi khuan
hiéu khi hoat dong trong hai cdc 2L chua 1L
nude thai va bun vi sinh. Trong mdi cdc nudc
thai gdm 100 mL bun hoat tinh (TSS = 79,7
g/L), 900 mL nudc thai, bd sung dinh dudng
cho vi sinh duédi dang NH,CI va K,HPO, sao
cho ti 1€ COD:N:P = 200:5:1. Thi nghiém dugc
tién hanh trong diéu kién DO khoang 2 — 4 mg
O,/L, nhiét d6 phong (khoang 18 — 22°C). Thi
nghiém chay theo mé, mdi mé chay 7h; nghi 1h
dé do thé tich phan bun ling trong 60 phut,
phan bun ling nay tiép tuc duoc sir dung cho
cic mé sau, gan phan nudc trong ldy miu phan
tich COD; tién hanh lién tuc trong 24h/ngay.

Thi nghiém 2

Hinh 1. So dd thi nghiém st dung trong nghién ctu.
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Thi nghiém 1 duoc tién hanh trong 7 ngay
dé danh gia kha ning thich nghi cia bun hoat
tinh voi timg loai nuéc thai thong qua chi sb
bun ling trong 60 phut. Nudc thai cho mdi thi
nghiém trong giai doan thich nghi dugc trdn voi
dung dich duong (ndng do 1 g/L).Trong 4 ngay
dau, chon ty 1& mdi loai nudc thai va dich
duong 14 1:1. Trong 3 ngay tiép theo, chon ty 1¢
mdi loai nudc thai va dich duong 1a 3:1.

Thi nghiém 2 dugc tién hanh dé danh gia
hi€u qua xu ly ctia bun hoat tinh trén thong qua
gia tri COD. Mot cbc chira nude thai da duoc
khir doc (chat doc trong nudce thai chinh 14 hoa
chat cong ty str dung tim vao vai v6i muc dich
dudi mudi) bd sung than hoat tinh dang bdt,
mot cde chira nudce thai chwa khir doc khong co
than hoat tinh. Trong mdi céc van chira bun
hoat tinh da duoc thich nghi & thi nghiém 1.
Nude thai mdi loai dugce bd sung dé tong thé
tich nude thai ciia mdi coc 1a 1L. O day ching
t6i khong dua ra thi nghiém d6i véi nude thai
chua khir doc c6 bd sung than hoat tinh vi cac
két qua cho thay hiéu qua xt 1y sinh hoc ddi véi
nude thai chua khir doc thap, néu bo sung thém
than hoat tinh thi hiéu qua kinh té khong cao,
kho ap dung.

3. Két qua va thao luan

- Panh gid kha nang thich nghi cia bun hoat tinh

Trong thi nghiém danh gia kha nang bun
thich nghi v6i nude thai chua khir ddc va nudc
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Hinh 2. Thé tich bun sau ling 60 phut
cua nudc thai chua khir doc.

thai da khir doc, dé tao diéu kién dé vi khuén
hiéu khi thich nghi tot, trong thi nghiém bo
sung thém dich dudng (néng d6 1g/L) la thirc
an dé tiéu ciia vi khuan dé chung co thé sinh
truong va phat trién nhanh hon. Trong 4 ngay
dau, tic tir mé 1 dén mé 12, ty 1& nudc thai va
dich duong 1a 1:1; tir mé 13 dén mé 21, ty 18
nude thai va dich duong 1a 3:1. Sy sinh truong
va phat trién ctia bun hoat tinh thong qua chi s6
thé tich bun ling dugc biéu dién trén hinh 2 va
hinh 3.

DPéi voi nude thai chua duoc khur doc: tur
mé 2 dén mé 4, thé tich bun c¢6 xu hudng ting
nhung tir mé s6 5 dén mé s 8, thé tich bun co
xu hudéng giam (hinh 2). B4 sung thém bun dé
dat thé tich bun 1a 100mL & mé sd 9, thé tich
bun 6n dinh dén mé s6 12 lai bat dau c6 xu
huéng giam dan. Nhu vay, c6 thé thiy trong
nude thai nay cé thanh phan nao do gay wc ché
qua trinh sinh trudng va phat trién cta vi khuan.

Dbi voi nude thai da khir doc va c6 bd sung
than hoat tinh dang bot dé ting kha ning tiép
xtic: tir mé 1 dén mé 12, thé tich bun vi sinh c6
xu hudng ting chimg to vi khuan hiéu khi co
kha nang phat trién tot. Nén tir mé the 13 tro di,
dé danh gia kha nang thich nghi cta vi khudn
nay, chung t6i tdng lugng nudc thai sao cho ti
1¢ nudc thai va dich duong 1a 3:1. Két qua thi
nghiém cho thay, thé tich bun vi sinh vén tiép
tuc ting, chung to6 sinh khdi cua vi sinh hoat
dong 6n dinh, bun c6 hoat tinh tdt (hinh 3).
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Hinh 3. Thé tich bun sau ling 60 phiit
d6i v6i nudce thai da khu doc.
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Hinh 4. Hi¢u qua xu Iy COD trong nudc thai
chua khir ddc khong bo sung than hoat tinh

- Panh gia kha nang xw ly cua bun hoat tinh
trong thi nghiém nuoc thdi da ke doc voi than
hoat tinh

Qua trinh thi nghiém trén dugc thyc hién
tiép trong 15 ngay, dién bién COD sau xir ly
bang k§ thudt bun hoat tinh c6 bd sung than
hoat tinh voi nudce thai da khir doc va khong bo
sung than hoat tinh véi nudc thai chua duoc
khir doc duge biéu dién nhu hinh 4 va hinh 5.

Theo hinh 4, gia tri COD sau xir 1y bang vi
sinh hiéu khi khong 6n dinh va dao dong quanh
khoang 277 — 360 mg/L, hi¢u qua xi ly COD
trong nudc thai chua khu ddc dat gia tri cao
nhit 1a 66%. Gia tri COD sau xu 1y gap 1,85
dén 2,33 1an so véi gia tri COD quy dinh trong
QCVN 13-MT:2015/BTNMT (B) — quy chuan
ky thuat vé nude thai dét nhudém loai B. Trong
sudt qua trinh thi nghiém, bun hoat tinh thuong
duge bo sung do thé tich bun ling 60 phut
giam, nguyén nhan c6 thé do sy trc ché cua cac
thanh phan giy doc cho vi sinh trong nude thai.
Diéu nay co thé 1a mot trong nhitng nguyén
nhan khién giai doan xir 1y vi sinh hoat dong
kém hiéu qua trong hau hét cong nghé xu ly
nudc thai dét nhuom hién nay ¢ Viét Nam.

Hinh 5 cho thiy gia tri COD sau xir Iy dao
dong trong khoang 50 — 127 mg/L nam trong
gi6i han cho phép cuia QCVN 13-
MT:2015/BTNMT (B) va c6 rat nhidu gia tri
tiém can vai gia tri COD loai A quy dinh trong
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Hinh 5. Hi¢u qua xu ly COD trong nudc thai
da khir doc va c6 bo sung than hoat tinh

QCVN 13-MT:2015/BTNMT. Két qua cho thiy
kha nang xt 1y nudc thai da khir doc ctia bun
hoat tinh vé&i than hoat tinh hi€u qua hon, trung
binh 13 86% va cao nhit dat 92%. Nhu vay, vi
sinh hoan toan c6 kha nang thich nghi véi nudc
thai @& khir doc va hiéu qua xu ly COD cua
chung rat tot.

4. Két luan

Tir cac két qua thi nghiém, ching t6i rit ra
duoc mot so ket luan nhu sau:

Trong giai doan thich nghi: Hé bun hoat
tinh cua nudc thai chua khur doc thich nghi
kém, trong khi h€ bun hoat tinh ctia nudc thai
da khir doc c6 kha ning thich nghi tét, sinh khbi
phat trién t6t tir nhimg mé dau.

Trong giai doan xu ly: V&i nude thai chua
khtr @6c va hé bun hoat tinh khong bod sung than
hoat tinh, kha ning xtr Iy COD thép, gia tri
COD sau xir Iy gap 1,85 dén 2,33 1an so véi gia
tri COD quy dinh trong QCVN 13 (B). Voai
nude thai da khir doc va hé bun hoat tinh dugc
b sung than hoat tinh dang bot, kha nang xur ly
COD rat tot, gia tri COD sau xir 1y ndm trong
giéi han cho phép cua QCVN 13 (B) va dao
dong tir 50 — 127 mg/L.

Trén diy 1a cac két qua budc dau trong
pham vi phong thi nghiém. Dé c6 thé ap dung
hi€u qua trong thuc té can co cac nghién ctru
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sau hon va s& dugc cong bd trong cic bai bao
sau nay.
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Abstract: In Vietnam, there are many technologies used for the treating of textile wastewater.
Microbiological step in most of cases is widely used because of its ecological and economical nature.
However, this process has not generally taken effected due to the inhibition of microbes and other
dyeing chemicals that are very durable, even toxic. In order to solve this problem, powdered activated
carbon is added to enhance the exposure of the substrate with the activated sludge in treatment
process. The results showed that the activated sludge system with powdered activated carbon is not
inhibited, biomass is well developed compared to the activated sludge system without powdered
activated carbon. The values of COD in treated wastewater by system with powdered activated carbon
were approximately COD values specified in QCVN 13-MT:2015/BTNMT (B), while the values of
COD in treated wastewater by system without powdered activated carbon were higher than that in

QCVN 13-MT:2015/BTNMT (B) from 1.85 to 2.33 times.

Keywords: Textile wastewater, activated sludge, activated carbon.



