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ABSTRACT

Coagulation process by using chitosan and mixture of chitosan and bentonite was stud-
ied to apply in textile wastewater treatment. The range of pH values for coagulation
was 6.5 to 7.0 and chitosan dose was 40 g per m® of wastewater . When using chitosan
alone as a coagulant, COD and BOD5 values in textile wastewater were reduced more
than 98%. Use of chitosan along with bentonite which is a coagulant aid, the obtaining
values of COD and BOD, were remarkably reduced. At 1:16 ratio by v/v of chitosan and
bentonite respectively, more than 99% COD and BOD, were removed.

TOM TAT

Qua trinh keo tu bang cach str dung chitosan va hén hop chitosan — bentonite da dwoc
nghién ctru dé &p dung trong xtr ly nwée thai dét nhuém. Vang pH cia nuwéc thai dé dong
tu xac dinh dwoc ter 6,5 — 7 véi liéu dong tu cua chitosan la 40 g/ 1m?® nwérc thai. Khi st
dung mét minh chi tosan nhuw la chét keo tu, céc gié tri COD va BOD, trong nwéce thai
dét nhuém giam hon 98%. Str dung chitosan cung voi bentonite la mot chat tro dong tu,
cac gia tri COD va BOD, thu dwoc giam dang ké . O'ty Ié 1: 16 theo thé tic tuong ting,

hon 99% COD va BOD, trong nwéc thai dét nhudém bj loai bo.

1. MO PAU

Keo tu la mdt trong nhitng phuong phao
dang duoc ap dung trong xir Iy nudc thai dé
loai bo chét ran lo ling. Chat keo tu c6 thé
1a céc hop chat vo co hodc 14 cac hop chét
hiru co . Khi hoa tan trong nudc, chit keo tu
tro thanh chét dién ly. Co ché hoa 1y cta su
keo tu gitra chat keo tu va cac phan tir keo
trong nudc lién quan dén thé zeta tao ra do
sunén 16p dién kép, do qua trinh trung hoa
boi cac dién tich tréi dau, do tao cac cau
nbi gitra cac hat keo va cudi cung 13 sy sa
lang. Trong qua trinh keo tu, chat keo tu co
thé dugc sir dung riéng ré hodc 1a str dung
két hop v6i cac hop chat trg dong tu khac
nhu 1a silica hoat hoa, cac loai khoang sét
v.v.... St dung két hop chét tro keo tu va
chat tro keo tu c6 thé nang cao hiéu qua cia
qué trinh keo ty nhu sa lang xay ra nhanh

hon, céc chat lo lung tach khoi chat thai
triét dé hon...[1]

Trong xtr ly nudc thai bang phucmg phap
keo tu, chat keo tu truyen thong thuong
duogc sir dung 1 cac mudi cua st ( FeCl )
va nhom (Al (SO ),) boi vi céc mu01 nay
d& diéu ché va d& bao quan [2]. Mot sb hop
chat hitu co ciing di dugc nghién ciru dé
lam chét keo tu nhu polystyrenesulfonate,
polyacrylate, polyethylene imine, polyvinyl
alcol polyacrylamide...Trong nhfrng nam
gan day, cac polymer sinh hoc ¢6 san trong
tu nhién nhu chitosan dang dugc nghién
ctru manh mé& dé ap dung trong xir Iy moi
truong [3,4,5,6,7,8]. Nho su proton hda cua
cac nhém amin khi hoa tan trong dung dich
nuéc, chitosan tich dién dwong dé dang hap
dan cac hat keo (thuong tich dién am) [9].
Hiéu qua ctia sy keo tu ting dang ké khi
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sir dung dung dich chitosan véi mot s loai
khoang sét nhu diatomite hodc bentonite
[10]. Hon nita, chitosan dé bi phan hity sinh
hoc, khong ddc hai va rat phong pha trong
ty nhién. Vi nhitng déc tinh day hta hen
ctia chitosan, ching t6i da tién hanh nghién
ctru qué trinh keo tu dé loai bo céac chit 6
nhiém hiru co duogc dic trung bé‘mg cac chi
s6 BOD ( nhu cdu oxy sinh hoc) va COD
(nhu cau oxy héa hoc) trong nudc thai dét
nhudm

II. THUC NGHIEM
2.1. Vat liéu va phwong phap nghién ciru
2.1.1.Piéu ché dung dich chitosan

Dé acetyl héa chitin bang cach ngam
chitin trong dung dich kiém 40% &
nhiét 36 6000C trong thoi gian 48 gio.
Rira bang nuéc may vai lan sau dé
bang nuéc cat dé loai bo luong kiém
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dich chitosan trong chd ti va mat.

2.1.2 Dung dich Na-Bentonit (10mg/l)
dugc diéu ché bang cach hoa tan 10 g
bentonite trong 1 lit nudc cat. Dé tranh sy
sa ling ctia bentonit, can phai st dung dung
dich ngay sau khi diéu ché.

2.1.3. Mau nuéc thai dét nhudom duge
lay tai mot diém xa ctia nha may dét Phong
pha, thanh phé H6 Chi Minh. Cac méu
nuéc thai duoc cat giit trong cac can nhya
polyethylene day kin. Dé tranh sy bién
d6i gia tri COD va BOD ban dau do hoat
dong cua vi sinh vat, can phai tién hanh
thi nghiém ngay 1ap tic sau khi cac miu
nudc thai mang vé phong thi nghiém. Bang
1 dua ra cac gia tri trung binh cua COD
va BOD, ( BOD sau ‘5 ngay) trong nuoc
thai dét nhudm sau 5 lan thu mau & tai mot
nguon thai.

1y v6i dung dich NaOH 0,1 N ¢ nhiét
d6 80°C trong thoi gian 18 gid. Loc
rira bang nude cat cho dén khi dich
loac trung tinh

Ngam vo tom sau khi tach protein
trong dung dich axit HC1 0,1N & nhiét
do6 phong trong thoi gian 24 gio dé
tach Ca va Mg. Rira vai lan bing
nuéce cat. Sy kho ngoai khong khi.
San pham thu dwoc 1a chitin

Hinh 1: So' dé diéu ché chitosan tir vé tém

Quy trinh diéu ché chitosan tir v6 tom
v6i d6 deacetyl thap trong phong thi nghiém
dugc cai tién theo phuong phéap [11] duoc
dua ra trong so d6 1. Can 5 gam chitosan
diéu ché duoc hoa tan trong 100 ml axit
acetic 1,0%. Pha loang dung dich chitosan
hoa tan téi 1 lit bang nudc cat. Giit dung

tw do. Séy chitosan thu duoc & nhiét BOD

dg 80°C. pH COD (mg/l) ’
(mg/l)

Tach protein tir vé tdm bang cach xtr 0,9 1408 841

Bdng 1: Cac gia tri pH, COD va BODS
ban dau trong nwdc thdi dét nhudmr

2.2. Cac thi nghiém keo tu

Céc thi nghiém gian doan ( thi nghiém
mé) di duogc tién hanh bang thiét bi Jar
test model JLT6 VELP Scien. Tifica. pH
ctia nude thai dugce dicu ching bang dung
dich NaQH V2:l H,SO, lgéng Ve‘} xac dinh
sau moi lan diéu chinh bang thiét bi do pH
model WTW INOLAD 720. Quy trinh xac
dinh COD va BOD,; cua cac tac gia Roger
N. Reeve [12] dugc ap dung va cac gia tri
COD va BOD; tru¢c va sau cac thi nghiém
keo tu duoc do trén hé OXIDIRECT, COD
AQUALYTIC model AL 38 va PC, 5925
tuong Ung.

2.2.1. Nghién cvwru anh hwong cua pH va
liéu cuia chitosan dén quda trinh keo tu

Thém 1 ml dung dich chitosan (5mg/ml)
vao cac coc thuy tinh ¢6 dung tich 1000 ml
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chtra 500 ml nuée thai da duoc diéu chinh
pH ting dan tir 1 d&én 9. Tién hanh khuay
ddng thoi tat ca cac mau véi tbe do 100
vong/phut trong thoi gian 5 phut. Sau d6
giam toc do khuay xuong 20 vong/phut va
duy tri tc d6 khudy nay trong thoi gian 20
phat. Sau khi két thuc khudy, dé cho qua
trinh sa ling xay ra trong thoi gian 10 — 15
phat. Can than dung pipet hit 14t thé tich
thich hop pha nudc ciia mau dé do COD
va BOD..

Dé x4c dinh liéu toi wu cta chitosan cho
qua trinh ngung tu ¢ gia tri pH tuong Gng
v6i gia tri nho nhit cia COD va BOD; thu
dugc tur thuc nghiém 0 trén, Thé tlch cua
chitosan cho vao cac cc thi nghiém jar test
tang dan theo thtr tu tr Iml dén 9ml véi
cing mot thé tich nudc thai (500ml) va cing
gia tri pH (6,5 — 7). Sau khi khudy nhanh
(200 vong/phut trong thoi gian 5 phut) va
khudy cham (20 vong/phut trong thoi gian
20 phut) va dé hdn hop sa ling (20 phut),
cac gia tr COD va BOD, cta pha nuéc sau
khi sa ling ciing duoc xac dinh.

2.2.2. Nghién cwru qua trinh keo tu khi sw
dung chitosan ket hgp voi bentonite

Céc thi nghiém Jar test ddi véi qua trinh
keo tu khi st dung chitosan va bentonite
dugc tién hanh twong ty nhu khi sir dung
mot minh chitosan. Dé tim duge ty 1€ thich
hop cua chitosan va bentonite twong Ung
voi cac gia tri COD va BOD, thu dugc nho
nhét sau khi keo tu & mot gia tri pH bang
v6i gid tri pH trong thi nghiém véi chitosan
(pH = 6,5 — 7), cac thé tich khac nhau cua
dung dich bentonite dugc thém vao cac cde
Jar test chira 500ml nudc thai va tron déu.
Mot ml dung d1ch chitosan (Smg/ml) duoc
thém vao mbi ce. Sau khi khudy tron va sa
lang. Mot lugng thé tich nudc ciia cac mau
dugc phan tich COD va BOD,.

Nghién citu logi bé bod va cod trong miede thai dét nhuém bang qud trinh keo tu sit dung

III. KET QUA VA THAO LUAN

Mot yéu t6 hét sirc quan trong trong qua
trinh keo tu 1a liéu cta chat keo tu va chat
tro keo tu néu nhu chung dugc su dung két
hop. Piéu d6 ¢ nghia 1a ndng do cua chat
keo tu thém vao trong nudc thai phu thudc
vao nhiéu yéu t6 nhu pH, dién tich cua cac
hat keo va thé zeta cua chét keo tu. Tt ca
nhitng anh hudng da néu da dugc ching t6i
nghién ctru bang thyuc nghiém. Céc két qua
COD va BOD; thu dugc trong qua trinh
keo tu lién quan dén pH ctia nude thai, lidu
st dung cua chitosan va ty 1€ chitosan voi
bentonite dugc trinh bay ¢ cac bang 2, 3 va
4 véi sy minh hoa trong cac hinh 2,3 va 4.
Phan trdm loai COD va BOD; trong nudc
thai cta cac thi nghiém dugc xac dinh theo
cong thuec:

X=(A-A)/A %100

Trong d6: X =COD hodc BOD, dugc
loai bo, %; A = Gia tri ban dau cua COD
hodac BOD, trong nudc thai, mg/l; A: =
Céc gia tri COD va BOD, do dugc sau qua
trinh keo tu, mg/1

3.1. Anh huéng cia pH dén qua trinh
keo tu

C6 thé nhan thdy pH cta nude thai anh
hudng rit manh téi qua trinh keo ty khi
st dung mot minh chitosan hodc hdén hop
chitosan voi bentonite, xem hinh 1. Céac gia
tri COD va BOD, glam dan véi sy tang clia
pH va gia tri nho nhat cia COD va BOD,
thu dugc ¢ pH tur 6,5 — 7,0. Khi tang pH
tr 8,0 — 9,0, COD va BOD, tir tir tdng 1én
hay phan trim loai COD va BOD, g1am
xuong. Nghia la trong moi truong kiém
manh, su keo tu kho c6 thé xay ra do mot
phan chitosan bj két tua va luong ion OH-
tang 1én s& lam giam hiéu ung hap dan giira
cac hat keo va chitosan vi chung c6 di¢n
tich trai dau.
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Phan Phan
I COD | tram | BOD, | tram
P mg/) | tach | (me/l) | tach
CcoOD BOD,
1 950.0 | 32.5 | 765.0 9.0
2 887.1 | 37.0 | 5473 [ 35.0
3 800.3 | 43.2 | 4773 | 433
4 546.4 | 61.2 | 311.6 | 63.0
5 365.2 | 74.0 | 138.0 [ 83.6
6 145.1 | 89.7 65.4 92.3
7 56.5 96.0 39.0 95.4
8 2225 84.2 | 112.0 | 86.7
9 356.1 | 74.7 | 236.0 [ 72.0
Bing 2: Anh huéng ciia pH
dén qud trinh keo tu
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Hinh 2: Anh huéng ciia pH
tdi qud trinh logi bo COD va BOD

3.2. Anh hwéng ciia liéu chitosan

Anh hudng cta lidu chitosan trong qua
trinh keo tu da dugc nghién ru bang cach
duy tri pH ctia nu6ce thai tir 6 dén 7. Bang
3 va hinh 3 chi ra cac két qua vé lidu sir
dung cua dung dich chitosan. Ttr hinh 3 c6
thé thdy COD va BOD, giam xudng khi
tang the tich cua dung dich chitosan. Gia
tri nho nhat COD va BOD, thu dugc & thé
tich chitosan cho vao dé keo tula 4 - 5 ml
twong ng v&i phan tram loai bo COD va
BOD, khoi nudc thai la 98%. Khi thé tich
dung dich chitosan thém vao 16n hon Sml,
COD va BOD; do dugc trong pha nudc lai
tang dan. Di€u nay c6 the giai thich 1a su
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du thtra dién tich duong cta chitosan lam
cho céc hat keo cung mang di¢n tich duong
day nhau va phé v& qua trinh keo tu.

Thé tich Phan Phan
. COD | tram |BODS5 | tram

ch;,tz;")an (mg/l) | logi | (mg/l) | logi
CoD BODS

1 70.5 | 94.9 54 93.6

2 64 954 | 47.8 | 943

3 32.8 | 97.6 27 96.7

4 145 | 989 | 12.8 | 98.4

5 234 | 983 | 189 | 97.7

6 478 | 96.6 | 27.8 | 96.7

7 674 | 952 [ 394 | 953

8 86.1 | 93.8 | 48.7 | 94.2

9 96.0 | 93.2 58 93.1

Bing 3: Anh huwéng ciia liéu chitosan
den qua trinh keo tu
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Hinh 3: Anh hwéng ciia liéu chitosan
den qua trinh keo tu

3.3. Anh hwéng ciia ty 1& chitosan va
bentonite

Ty 18 t6i uu (theo thé tich/thé tich) cua
dung dich chitosan (5mg/ml) va dung dich
bentonite (10mg/ml) trong cac thi nghiém
chung t61 thu dugc 1a 1:16 tuong Ung.
Céc s6 lidu va hinh v& dua ra trong bang
4 hinh 4 cho thdy COD va BOD, giam o
rét (99%) so voi truong hop st dung mot
minh chitosan (giam 98%). Hon nira thoi
gian dé sa lang sau khi khudy nhanh va
khudy cham trong qua trinh keo ty xay ra
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nhanh hon (sau thoi gian 5 phiit da sa lang
hoan toan). COD va BOD; bi khur kha hi¢u
quad khi sir dung chitosan va bentonite co
thé 1a (i): su c6 mat cua bentonite 1am ting
trong luong ciia cac phan tir tao bong. (ii):
bentonite 1a mot khoang sét khi hoa tan
trong nudc mang dién tich am. Do vay, ty
1€ cua chitosan va bentonite phai dugc xem
xét can than dé thu duoc két qua tot nhat
trong qua trinh keo tu

Dun , ,
gih | cop | T4 | gop | Tach
. COD 5| BOD
bentonite | (mg/l) %) (mg/l) %) ;
(ml)
1 654 | 953 | 458 | 94.5
2 47.0 196.5| 31.6 | 96.2
4 27.5 198.0| 19.8 | 97.6
8 14.7 1 98.9 | 12.8 | 98.5
16 9.8 199.3] 832 | 99.0
32 21.3 | 984 | 187 | 97.7

Bing 4: Anh hwéng ciia 1y 1¢ chitosan va
bentonite dén qua trinh keo tu
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Hinh 4: Anh huéng ciia ty Ié chitosan va
bentonite dén qud trinh keo tu

IV. KET LUAN

Str dung chitosan va hon hop chitosan
v6i bentonite nhu 1a chat keo tu va chat
tro keo tu c6 thé giam thiéu c6 hiéu qua
COD va BOD trong nudc thai dét nhudm,
mot loai nudce thai rat kho xir Iy bang céac
phuong phép sinh hoc.

Qua trinh xir Iy khong doi hoi cac thiét
bi phtrc tap va dé dang sir dung trong hé
thong xir 1y nudc thai c6 quy mo nho va
trung binh. Cac chit keo tu va trg keo tu
khong doc hai, san c6 trong ty nhién co
¥ nghia to 16n ca vé mit kinh té va méi
trrong trong xur Iy nude thai cua cac co so
dét nhudm.
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