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ABSTRACT

The study aimed to upgrade the treatment efficiency at primary units of
sugar cane processing wastewater treatment plants. The results showed
that the electroflotation process operated with the most suitable operation
parameters (electrode slope of 45°, distance between electrode of 2 cm,
current voltage of 12 V, current density of 238 A/m’ and hydraulic
retention time of 30 minutes) could remove 69.44% of turbidity and
38.58% of COD from the influent. If wastewater was coagulated at pH =
7.5 with added 240 mg/L of PAC, 5 mg/L of polymer anion A110 before
entering electroflotation unit, the removal efficiency of turbidity, SS,
COD, BODs, TKN, TP increased to 99.24%, 94.27%, 57.74%, 58.51%,
88.07% and 98.39% respectively. Therefore, the combination of chemical
coagulation and electro-flotation process could be used to reduce
pollutants load for biological treatment process at sugar cane wastewater
treatment plant.

TOM TAT

Nghién ciru duoc tién hanh nham ndng cao hiéu qua giai doan xir Iy so
cap nede thai san xudt tir nha méy mia dwong. Két qua cho thdy bé tuyén
néi dién héa van hanh véi goc nghiéng dién cuc 45°, mdt do dong dién
238 A/em?, khodang cach dién cuc 2 cm, thoi gian luu 30 phut va hiéu dién
thé 12 V cho hiéu sudt logi b6 dé duc va COD lan luot la 69,44% va
38,58%. Néu nweée thai dwoc keo tu héa hoc & pH = 7,5, thém lu‘ong PAC
= 240 mg/L va polymer anion A110 = 5 mg/L trudc khi dua vao bé tuyén
néi dién héa sé lam tang hiéu sudt loai bé ¢ duc, SS, COD, BODs, TKN,
TP lin lwot la 99,24%, 94,27%, 57,74%, 58, 51%, 88,07% va 98,39%. C6
thé két hop cong doan keo tu héa hoc véi bé tuyén néi dién héa dé gop
phan giam tai luong nap chdt 6 nhiém cho céng doan xit Iy sinh hoc trong
hé thong xik Iy miede thai nganh cong nghiép mia dwong.

Trich din: Lé Hoang Viét, Tran To Uyén, Nguyén Viét buc va Nguyén V6 Chéu Ngén, 2017. Két hop keo
tu hoa hoc véi tuyen n6i dién héa xir 1y so cip nudc thai san xuat mia dudng. Tap chi Khoa hoc
Truong Pai hoc Can Tho. 50a: 66-76.

1 GIOI THIEU

Nganh cong nghiép san xut mia duong di hién

dong ngudn lao dong lon va dong gop khong nho
vao su phat trién kinh t€ cta dat nudc.

dién 1au doi tai mién Nam Viét Nam tir nhitng ndm
dau thé ky XX, tap trung nhidu & mién Trung va
Tay Nam B¢. Theo VSSA (2017), nién vu 2015 -
2016, Viét Nam san xuét 1,24 triéu tin duong, huy
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Quy trinh cong nghé san xuit ctia nha may
duong gdm hai cong doan chinh: (i) san Xudt
duong thd va (ii) san xuat duong tinh luyén. Ca hai
cong doan nay déu tao ra mot lugng 16n nude thai
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¢6 chét hiru co hoa tan va chét ran lo ling cao, mui
va do duc kha cao. Khan ef al. (2003) da gidi thiéu
quy trinh xtr 1y nu6e thai nha may san xudt mia
duong gdm loc — keo tu - tao bong — ling — hip
phu — tach khi cho hiéu suit loai BOD va COD
cia nu6e thai lan luot 1a 96% va 95%. Nhiing
nghién ctru tién xir Iy nude thai san xuat mia dudng
bang quy trinh 1y - hoa 1a rit can thiét dé giam tai
lwong cho cong doan xir 1y sinh hoc tiép sau.

Phuong phap tuyén ndi dién héa 1a giao thoa
clia ba qua trinh: dién phan, tuyén ndi va keo tu
dién hoa (Holt ef al., 2004). Khi cho dong di¢n mot
chiéu di qua cac dién cuc dat ngap trong nudc thai,
qua trinh dién phan s€ tao nén cac bot khi H, ¢ cuc
am va O, & cuc duong, cac bot khi nay s& noi lén,
tiép xtic, bam dinh vé6i cac hat chit rin, nhii tuwong
va ddy cac hat nay ndi 1én mit nuée tao thanh 16p
vang; sau d6 16p vang nay s& bi loai bo bang thanh
gat vang (Wang et al., 2006). Khi str dung cac dién
cuc l1am bang kim loai c6 kha ning hoa tan (sét
hodc nhom) thi & cuc duong sé& dién ra qua trinh
hoa tan kim loai. Két qua s& c6 cac cation kim loai
chuyén vao nudc; nhimng cation d6 cing nhom
hydroxyl tao thanh hydroxide kim loai la nhing
chat keo tu phd bién trong thyc té xur 1y nudc thai
(Tran Hiéu Nhug, 2001).

Trong linh vuc xir 1y nudc va nude thai, bé
tuyén ndi dién hoa duoc ap dung dé xtr Iy nudce thai
thudc da, dét nhudém, cac loai nudc thai cd chira
chit tao mau, nudc thai nha may giéy, xi ma,
chung cét con va nhiéu nganh khac (Kuokkanen er
al., 2013). Hiéu suit loai bo chat 6 nhiém cua bé
tuyén ndi dién hoa phu thuéc vao pH nuéc thai,
n6ng do chit rin hoa tan, loai kim loai lam dién
cuc, hiéu dién thé, goc nghiéng cua dién cuc, mat
d6 dong dién, thoi gian luu nudc trong bé (Wang et
al., 2010). Sahu & Chaudhari (2014) da xur ly nudce
thai nha may dudng bang phuong phap dién hoa
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v6i cac thong s6 van hanh 1a mat do dong dién 178
A/m?, pH = 6, khoang cich dién cuc 2 cm, thoi
gian luu nuée 120 phat cho hiéu sudt loai bo 84%
BOD va 86% d6 mau.

Keo tu hoa hoc 1a qua trinh st dung cac hoa
chit (thuong goi 1a phén) dé lam cho cac hat keo
trong nudc thai tao thanh cac bong can c¢6 kha nang
ling. Hiéu qua qué trinh keo tu phu thudc vao lidu
luong chat keo tu, mét d6 hat keo, pH nudc thai,
thoi gian, van toc khudy & cac ngin cia bé, nong
dd cac ion, nhiét d6 nuéc (L& Hoang Viét &
Nguyén Vo Chau Ngan, 2014).

Dua vao cac co s& khoa hoc trén, nghién ctru
“Két hop keo tu hoa hoc véi tuyén ndi dién hoa xir
1y so cdp nudce thai san xuit mia dudng” duoc tién
hanh nhim tim ra phuong phéap kha thi vé mat k§
thuat va kinh t& dé xtr 1y so cdp nudc thai mia
dudng, giam thiéu tai nap chat 6 nhiém cho bé xu
ly sinh hoc b tri tiép sau.

2 PHUONG PHAP NGHIEN CUU

2.1 Déi tugng va thiét bi sir dung cho thi
nghiém

Dbi twong thi nghiém 1a nudc thai duge ldy tir
ho thu nudc thai san xuat cia Nha may duong
Phung Hiép, thi xa Nga Bay, tinh Hau Giang.

Thi nghiém duoc tién hanh trén mo hinh bé
tuyén no6i dién hoa c6 kich thude 41 x 12 x 30 cm
(dai x rdng X cao), cac by phan cia moé hinh dugc
trinh bay trong Hinh 1. Ngoai ra, con c6 binh
Marriot dé cung cép nudc 6n dinh cho mé hinh va
bd bién dién 220 V xoay chiéu thanh 12 V mét
chiéu cung cép dién cho cac dién cuc. Dién cuc sur
dung cho mo hinh lam tir nhém.

Thi nghiém keo tu nudc thai dugc tién hanh
trén thiet bi Jartest (Lovibond - Ptic) véi 6 binh
chtra nudc thai thi nghiém hoat dong dong thoi.
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Cha thich:

a: mang thu bot va noi dét van xa bot
b: noi dit van va éng nude dau vao

¢: mang thu bun va noi dat van xa bun
d: cac dién cuc

e: mang thu nudc va noi dat van thu
nude dau ra

Hinh 1: So' d6 va thong s6 mé hinh bé tuyén ndi dién phan

2.2 Phwong phap thi nghiém

Céc budc tién hanh thi nghiém dugc tom tat
trong so dd Hinh 2. Pau tién céc thi nghiém dinh
huéng duoc tién hanh dé Iya chon goc nghiéng
dién cuc, mat 36 dong dién, khoang cach dién cuc,
thoi gian luu nude thich hop cho qua trinh tuyén
ndi dién hoa. Sau d6 tién hanh cac thi nghiém dinh
huéng dé xéac dinh lidu lwong PAC, pd-ly-me a-ni-
on va pH thich hgp cho qua trinh keo tu hoa hoc
trén thiét bi Jartest. Ké do cac thong s6 lya chon s&
dugc dung dé tién hanh thi nghiém chinh thirc danh
gid hiéu qua loai bo cac chit 6 nhidém cua quy trinh
Kkét hop keo tu hda hoc va tuyén ndi dién hoa.

Miu nuéc thai truéc va sau qua trinh thi
nghiém chinh thire dugc thu thap & 3 ngay lién tiép

va phan tich cac chi tiéu pH, DO, d6 duc, SS,
COD, BODs, TKN, TP. Nghién ciru nay chi tién
hanh trén mot mo hinh thi nghiém nhung duoc lay
mau phan tich trong 3 ngay lién tuc, mdi thong sd
tién hanh do dac hodc phén tich 3 1an, do d6 c6 thé
dam bao do tin cay cta két qua thi nghiém.
2.3 Phuwong phap phan tich cac chi tiéu cin

theo doi

Nudc thai trude va sau van hanh thi nghiém
dugc thu thap va tién hanh phén tich cac thong sd
pH, DO, SS, EC, d6 duc, BODs, COD, TKN, TP
tai cac phong thi nghiém thuéc B6 mon Ky thuat
Moi treong, Khoa Méi truong va Tai nguyén Thién
nhién, Truong Pai hoc Can Tho. Bang 1 trinh bay
cac phwong phap phan tich mau nuée.

Bing 1: Phwong phap phan tich cic thong sé 6 nhiém ciia miu nuéc

Thong 50 Phwong phap phén tich
pH TCVN 6492:2011

O-xy hoa tan (DO) TCVN 5499-1995

Chat ran lo limg (SS) TCVN 6625:2000

Do dan dién (EC) PLVN 274:2014

Do duc TCVN 6184:2008

Nong d6 6-xy sinh hoc (BODs)
Nong do 6-xy sinh hoa (COD)
Tbéng ni-to Kjeldahl (TKN)
Tdng phét-pho (TP)

TCVN 6001-1:2008
TCVN 6491:1999
TCVN 6638:2000
TCVN 6202:2008
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Thinghiem 1:xac dinh goc ngliéng dien cuc

_ C6 dinh hiéudiénthé 12V, khoing cich dién cuc
cm, thi gian luvu nwde 25 phiit, dién tich dién cuc
420 cm?.

- Vin hanh mé hinh 3 1in vdi méi cip d&.

- Thay d&i géc nghiéng véi 3 cip d6: 45°, 60° va 90°.

P
i

h J

¥

dong dién thichhop.
- Co dinh hidu diénthé 12V, thi gian lvu nedc 25
phit, khoing cich dién cuc 2 cm

285 Alem?va238 Alen?.
- Win hinh mé hinh 3 lin véi méi cip dé.

Thinghiém 2: xac dinh luong dién tiéu thu va mat 46

- Thay d&i matd6 dong diéné 3 cip d6: 357 Alem?,

&

¥

¥

Thinghiém 3: xac dinh khoang cach dién cuc.
- Co dinh higudiéntheé 12V, thti gian lvu nudc 25
phut, dién tich dién cuc tir thi nghiém trén

2 cmva 3 cm. _ o
- Win hanh mé hinh 3 lin véi méi cip dé.

- Thay d&i khoang cich dién cue véi 3 cipdd: 1 cm.,

&

. Khoang cach
7| dién cwe totnhat

h J

Thinghiém 4: xac dinh thai gian lvu
- Codinh hidudiénthé 12V, khoang cich dién cuc
va dién tich dién cyc tir thinghiém trén

30 phuitva 35 phit. o
- Win hinh mé hinh 3 lin véi méi cip d6.

- Thay d6i thai gian lvu nudce véi 3 cip ds: 25 phit,

&

Thot gan lou tot
: nhit

v

Thinghiém 5: Thinghiém dinh hudng vé qua trinh
keotn hoa hoe rénmé hinh JTartest

- Xac dinh liéu lvgng PAC thich hop

- Xic dinh pH thich hap

- Xac dinh liéu lwong polvmer thich hop

mg
VIEr

¥

 PAC. pol

¥

Y

St dung cac théng s6 chon tir cac thi nghiém trén tien hank
thi nghiém danh gia hiéu qua xi¥ 1y nwéc thai mia dudng bang
phuong phip keo tu hoa hoc két hop tuvén ndi dién hoa

Hinh 2: So dd cac buéc tién hanh thi nghiém

3 KET QUA VA THAO LUAN
3.1 Mot sb dic tinh ciia nwéc thai san xuit
mia duong

Khao sat thuc té tai nha may san xuat mia
duong cho thiy vé mit cam quan nudc thai chia
nhiéu chit rin co6 kich thuéc 16n, nhiéu chat rin
can lo ltng, dau m&, mau vang duc va c6 mui mat
duong. Két qua do ndng d6 DO, pH trong 3 ngay
lién tiép tai vi tri ldy mau nudc thai thi nghiém cho
thiy DO bang 0 mg/L, pH dao dong tir 7,1 - 7,2.
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Vi cac dic diém nude thai néu trén va cac vu
diém cua qua trinh tuyén ndi dién hoa 1a c6 kha
ning loai bé SS va dau md cao, nudc thai sau khi
qua bé tuyén ndi dién héa s& c6 ham lugng DO
tang 1én do qua trinh hoa tan cua cac bot khi 6-xy
vao nude, qua trinh 6-xy hoa dién hoa bai gbe hy-
dro-xyn giup lam giam d6 mau cua nudc thai. Nhu
vay, viéc lya chon bién phap tuyén ndi dién hoa dé
xtt Iy so cap nude thai san xuat mia dudng 1a hoan
toan phu hop. Ngoai ra, véi pH dao dong tr 7,1 -
7,2 trong khoang phtt hop véi kim loai nhém (Tran
Hiéu Nhué, 2001), vay nhom dugc chon 1am dién
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cuc dé tién hanh cac thi nghiém cua bé tuyén noi
dién hoa.
3.2 Két qua thi nghi¢m bé tuyén ndi dién héa
3.2.1 Thi nghiém 1: Xac dinh goc nghiéng
dién cuc thich hop

Thi nghiém nay nham khao sat hiéu qua tuyén
ndi & cac goc nghiéng dién cuc 1a 45°, 60° va 90° so
v6i phuong ngang. Bang 2 trinh bay cac thong sd
van hanh cua thi nghiém nay. Goc nghiéng nho
hon 45° khong dwoc chon cho thi nghiém vi khi lip
dat dién cuc vdoi goc nghiéng nho, bot khi sinh ra
khi ndi lén s& vudng vao cac dién cuc lam cho cac
hat chat ran roi tré xubng day bé.

Két qua thi nghiém cho thdy nude thai dau vao
¢6 d duc va COD bién thién 16n (Hinh 3) do phu
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thai dau ra ¢ ba goc nghiéng déu giam, trong dé
gdc nghiéng 45° giam nhidu nhat. Nguyén nhén 1a
do bot khi sinh ra tao thanh cac dong gay xao tron
c4c hat rén trong nudc thai, cac hat rin nay s& bam
vao bot khi va ndi Ién trén mat nude. Khi dién cyc
nghiéng & gbc 45° bot khi xuét hién nhiéu va déu
trong khoang thoi gian van hanh, tao 16p vang day
va min. O goc nghiéng 60° bot khi nhiéu, bot khi
déu nhung to hon goc 45°, & gbc nghiéng 90° bot
khi phan bd chua déu trén khu vuc dién phan va
bot khi 16n tao 16p vang day nhung loang. Vi vay,
goc nghiéng 45° dugc lya chon dé tién hanh thi
nghiém tiép theo.

Bang 2: Thong s6 van hanh thi nghiém xac dinh
goc nghiéng dién cuc

Théng s6 6 dinh Gi4 tri
thuoc vao lugng mia tiép nhan dé san xuét trong Do dan dien 6.28=1.18 mS/om
mot ngay va chu ki x4 rira thiét bi ciia nha may, Dian tich din cuc ’ ’ 420 cm?
di€u nay lam cho d6 duc va COD cua nudc thai O

N X ) i . . Hiéu dién the 12V
dau ra bién dong lon tuwong ung vaoi dau vao. Gia tri Khoang céch gifta céc dién cuc 2 em
trung binh cia d§ duc va nong d6 COD trong nudc Thési gian hru nuéc T 25 ohat

300 + - 5000
+dd duc ECOD
250 1 - - 4000
= 200 - . | -
= 1 - 3000 §
= 1 =
.é' 150 - I T
- L - 2000 &
=
@ 100 - —_
50 A 4 - - 1000
0 0
dau vao 45 | 60 90
G6c nghiéng dién cuc (d6)

Hinh 3: D¢ duc va COD ciia nwée thai truwede va sau tuyén noi véi goc nghiéng di€én cwe khac nhau

3.2.2 Thi nghiém 2: Xac dinh mat do dong
dién thich hop

Thi nghiém nham xac dinh mat d6 dong dién
thich hop cho qua trinh tuyén nbi dién hoa, mat do
dong dién 1a thwong s6 cua cuong d6 dong dién voi
dién tich ban dién cuc. Theo Tran Vin Nhan &
Ng6 Thi Nga (1999), gié tri tdi uu cia mat 9 dong
dién 1a 200 - 250 A/m?, trong khi d6 Kuokkanen et
al. (2013) ghi nhén mat d¢ dong dién su dung cé
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thé 1én dén 700 A/m? d6i v6i nudce thai nha may
gidy.

Trong cac thi nghiém cuong do dong dién dwoc
giit ¢d dinh 1a I = 12 A, do d6 dé thay doi mat do
dong dién, dién tich cac ban dién cuc sé dugc thay
d6i 1a 336 cm?, 420 cm? va 504 cm?, tuong tng véi
mat 46 dong dién la 357 A/m?, 286 A/m? va 238
A/m?. Bang 3 trinh bay céc thong sb van hanh cua
thi nghiém.
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Bang 3: Thong s6 van hanh ciia thi nghiém xac dinh mat do dong dién thich hop

Théng s6 ¢6 dinh

Gia tri__Ghi chi

Do dan dién

8,67 £3,35mS/cm -

Goc nghiéng dién cuc 45°  chon tir thi nghiém 1
Hi¢u dién thé 12V -
Khoang cach gitta cac dién cyc 2cm -
Thoi gian luu nude 25 phut -

Hinh 4 trinh bay d6 duc va COD cuta nudc thai
truée va sau khi tuyén ndi voi cac dién tich ban
dién cuc khac nhau. Két qua phén tich cho thay khi
tang dién tich ban dién cuc thi hiéu suit loai bo do
dyc ting, cu thé d6 duc giam 72,43% ddi vai 336
cm?, 84,99% dbi v6i 420 cm? va 91,31% déi véi
504 cm?. Pong thoi hidu suat loai bo COD ciing
tang theo dién tich ban dién cuc; hi¢u suit loai bo
COD Ia 18%; 25,27% va 35,58% tuong ung voi
dién tich ban dién cuc 1a 336 cm?; 420 cm® va
504 cm?.

Trong thi nghiém nay, khdi lwong dién cuc bi
hoa tan dugc theo doi trong 25 phut va ghi nhan &
Béng 4. Két qua do dac cho thay hiéu suat xir Iy ty
1€ v6i lugng nhom hoa tan khi van hanh mo6 hinh.

Dién ning tiéu thu dugc tinh bang cong thirc:
P

E=— — (WL)
1000 x Q

250 - +d5duc mcoD r 5000

200 - - 4000
= 8
5 150 | i " - 3000 s
= % 3
(5] o
o 100 - - 2000 &
o
(]

50 - : - 1000

0 0
dau vao 336 ‘ 420 | 504
Mat do dong dién (Am2)

Hinh 4: P duc va COD ciia nwée thai trude va sau tuyén ndi véi dién tich dién cwe khac nhau

Bing 4: Khoi lwgng nhém hoa tan véi cac dién tich ban dién cue khac nhau

Dién tich ban

Khoi lwong cue duong (g)

Lwong nhom hoa tan / 1 lit nwéc thai

dién cuc (cm?) Truéc tuyén ndi Sau tuyén noi tuyén noi (mg/L)
336 2,98 2,87 10,74
420 3,09 2,96 11,85
504 3,19 3,01 16,94

Bang 5: Lwong dién ning cin dé xir Iy 250 m? nwée thai hang ngay ciia nha may

Dién tich ban Cong suit

Pién ning tiéu thu E

Luwong dién dé xir Iy 250 m? nwéc thai

dién cue (cm?) P (W) (W/L) trong 1 ngay ciia nha may (kW)
336 16,80 0,65 162,5
420 24,24 0,94 235,0
504 30,48 1,18 295,0

Két qua tinh toan luong dién ning sir dung
trong Bang 5 cho thdy ban dién cyuc dién tich 504
cm? tiéu thu thém chi 60 kW dién/ngdy so véi ban
dién cyuc dién tich 420 cm? nhung c6 hiéu Sult xur
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Iy COD tang 10,31%, chi phi tang thém nay c6 thé
chap nhén duoc. Yi vay, dién tich ban diép cuc 504
cm? dugc chon dé tién hanh thi nghiém ti€p theo.
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3.2.3 Thi nghiém 3: Xac dinh khoang cach
dién cuc thich hop

Thi nghiém nay nham khao sat hiéu qua tuyén

Tép 50, Phan A (2017): 66-76

nodi & cac khoang céach dién cuc khac nhau 1 cm, 2
cm va 3 cm. Cac thong so van hanh duoc thé hién
¢ Bang 6.

Biang 6: Thong s6 van hanh ciia thi nghiém xac dinh khoing cach giira cac dién cue

Théng s6 cb dinh Gia tri Ghi chi

Po dan dién 6,26 £ 3,06 mS/cm -

Goéc nghiéng dién cuc 45° Lya chon tir thi nghiém 1
Hiéu dién thé 12V -

Dién tich dién cuc 504 cm? Lua chon tir thi nghiém 2
Thoi gian luu nude 25 phut -

Do duc va nong d6 COD trong nudc thai trude
va sau tuyén ndi cua thi nghiém xac dinh khoang
cach gitra cac ban dién cuc cho qua trinh tuyén noi
dién phan dugc thé hién & Hinh 5. Két qua cho
thiy do duc nudce thai giam khi khoang cach dién
cuc giam xudng, cu thé giam 77,78% dbi véi

khoang cach 1 cm; 73,93% ddi voi 2 em va
70,37% d6i véi 3 cm. Nong d6 COD giam theo
khoang cach dién cuc cia cac thi nghiém, cu thé 1a
giam 26% d6i voi khoang cach 1 cm; 23,3% doi
v6i khoang cach 2 cm va 20,14% dbi véi khoang
cach 3 cm.
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= o [ L . 2500 0
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£ 100 | - 1500 £
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0 0
dau vao 1cm 2cm ‘ 3 cm
Khoang cach dién cuc

Hinh 5: P duc va COD ciia nwéc thai trweée va sau tuyén ndi véi khoang cach dién cwe khac nhau

Nuédc thai san xuat mia duong c6 nhidu mudi
hoa tan (tir qua trinh tai sinh bing cot trao dbi ion),
vi vay gia tri EC cta nudc thai kha cao (6,26 +
3,06 mS/cm). Néu khoang cach giita cac dién cuc
nho va d6 dan dién cao s& xay ra hién tugng phong
dién gay nguy hiém cho qua trinh van hanh. Do do,
tuy hiéu suat xir Iy & khoang cach dién cuc 1 cm la
t6t nhat, nhung két hop vai cac tiéu chi khac nhu
d6 an toan cho thiét bi va cho nguoi van hanh, han

ché xay ra su cé thi khoang cach dién cuc 2 cm
duoc lya chon dé tién hanh thi nghiém keé tiép.

3.2.4 Thinghiém 4: Xac dinh thoi gian luu
nuoc thich hop

Thi nghiém nham khéo sat hiéu qua tuyén ndi &
cac thoi gian luu nude 25 phit, 30 phat va 35 phit,
tai lugng nap nudc bé mit lan luot 13 10 Lxm
Zxphat’!, 8,33 Lxm2xphit! va 7,14 Lxm2xphat.

Bang 7: Thong s6 van hanh thi nghiém xac dinh thoi gian luvu nuée thich hop

Théng s6 ¢6 dinh Gid tri_ Ghi chi

Do dan dién 2,76 £0,61 mS/cm -

Goc nghiéng dién cuc 45°  Lya chon tir thi nghiém 1
Hiéu dién thé 12V -

Dién tich dién cuc 504 cm®> Lua chon tir thi nghiém 2

Khoang cach giita cac dién cuc

2 cm  Luya chon tir thi nghiém 3

_ Hinh 6 cho thdy do duc ctiia nudc thai sau tuyén
ndi giam 64,28%, 69,44% va 51,39% tuong Gng
cac thoi gian luu 25 phut, 30 phut va 35 phut.

Nﬁng dd6 COD trong nudc thai sau qué trinh tuyén
ndi cling giam 34,4%, 38,58% va 26,38% tuong
ung voi thoi gian luu 25 phut, 30 phat va 35 phut.
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Hinh 6: P§ duc va COD ciia nuéc thai trude va sau tuyén noi & cac thoi gian lru khac nhau

Gia tri d6 duc cua nudc sau tuyén ndi giam khi
tang thoi gian ton luu tir 25 phat 1én 30 phut,
nhung khi ting 1én 35 phat d¢ duc tang trd lai, va
tuong tu dbi voi ndng do COD. Piéu nay duoc giai
thich 14 do thoi gian luu dai nén dién cuc s€ tan
nhiéu, tao ra nhiéu chat ran lo ling; dong thoi nhiét
do trong bé ting 1én lam ting do xdo tron khién
chét rin lo limg phéan tan rong dan dén hiéu qua
tuyén nbi thip, gia tri COD va do duc trong nude
thai tang tro lai. Vi vay, thoi gian luu 30 phat ¢6
hiéu suét xir 1y 6 duc va COD cao nhét duge chon
dé tién hanh thi nghiém tiép theo.

3.2.5 Thinghiém 5: Thi nghiém dinh huong
cho qua trinh keo tu

Hiéu suét loai bd COD cia bé tuyén nbi dién
phan & thoi gian Ivu 30 phat 1a 38,58%, nong do
COD con lai kha cao s& anh huong dén qua trinh
xtr Iy sinh hoc phia sau, vi vy can thém qu4 trinh
keo tu hoa hoc phia trude dé keo tu va tao bong
nude thai trude khi dua vao bé tuyén ndi dién hoa

dé tang hiéu suat xir Iy COD cua bé. Thi nghiém
nay duoc tién hanh nhim xéac dinh thong s thich
hop (pH, lidu luong PAC, liéu lugng A110) cua
qua trinh keo tu hoa hoc nude thai mia duong.

Bang 8: Thong s6 nwéc thai diu vao thi nghi¢m
keo tu hoa hoc

Chi tiéu Pon vi Gia tri
Po dan dién mS 8,1
Do duc NTU 2123
pH - 5,4
COD mg/L 3168

a. Thi nghiém xdc dinh liéu heong PAC phii hop

Khi cho PAC bién thién tir 120 dén 280 mg/L,
gi4 tri 46 duc giam thap nhat ghi nhan & liéu luong
PAC = 240 mg/L, tuong ung véi gia tri pH cta
nudée thai 1a 4,4 (Hinh 7). Do d6 liéu lugng PAC =
240 mg/L dugc lya chon dé tién hanh thi nghiém
tiép theo.
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Hinh 7: P duc, pH, EC ciia nuée thai sau xir Iy twong wng véi liéu lwong PAC sir dung
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b.  Thi nghiém xdac dinh pH thich hop

Trong thi nghiém nay lidu lugng PAC dugc cb
dinh & muc 240 mg/L, ding NaOH dé diéu chinh
nudce thai dau vao cho pH dao dong tir 6,5 dén 8,5.
Gia tri do duc ghi nhan dat 93, 81, 48, 57 va 61
NTU tuong mg véi bién thién pH 1a 6,5; 7,0; 7.5;
8,0 va 8,5. Nhu vay, d6 duc cia nudc thai giam
nhiéu nhét & gia tri & pH = 7,5, chon gia tri nay dé
tién hanh thi nghiém tiép theo.

¢. Thi nghiém xac dinh luwong polymer anion
A110 thich hop (twong g véi liéu rong PAC
240 mg/L va pH = 7,5)

Tép 50, Phan A (2017): 66-76

Thi nghiém nay tién hanh véi pH nudc thai 1a
7,5, lidu lugng PAC 13 240 mg/L két hop vdi po-ly-
me A110 c6 lidu lwong bién thién tir 1 - 5 mg/L.
Hinh 8 cho the”iy kha nang loai bo d6 duc, COD
tang twong ung voi lidu lwong A110 thém vao. Cu
thé hiéu suat loai bé do duc dat 81,48%, 81,87%,
82,1%, 83,53% va 86,34%; hiéu suat loai bo COD
dat 10%, 18,18%, 15,91%, 20,1% va 22,29% tuong
g véi cac liéu luong pd-ly-me A110 thém vao 1
mg/L, 2 mg/L, 3 mg/L, 4 mg/L va 5 mg/L. Vi vay,
lidu luong po-ly-me A110 & mirc 5 mg/L duoc
chon cho thi nghiém tiép theo.

50 4 - 3500
- 3000
404 § & P
y m | 2500
=) | o)
= 30 ¢ 2000 9
” _
3. 3
2 50 | - 1500 &
@ —
- 1000
10 +ddduc mcoD
- 500
0 T T T T 0
1 2 3 4 5
Ligu lrong polymer (mg/L)

Hinh 8: P duc va nong dd COD trwéc va sau thi nghiém tng véi lwong polymer A110 sir dung

3.3 Thi nghiém danh gia hi¢u qua xw ly
nuwée thai sin xuat mia dwong bing phwong
phap keo tu héa hoc két hop tuyén ndi dién hoa

Trong thi nghiém nay sau khi diéu chinh pH
nude thai, bd sung PAC va pod-ly-me A110 (theo
lidu lugng lua chon & trén). Khqu tron nudc thai

dé tao bong, sau d6 khong qua ling ma dua truc
tiép vao bé tuyén ndi dé tach cac bong cin, ting
hiéu sudt cho qua trinh tuyén ndi dién héa. Bang 9
trinh by cac théng sd van hanh cho thi nghiém
nay.

Bang 9: Cac thong so van hanh bé tuyén ndi dién phan két hop keo tu hoa hoc

Théng s vin hanh Gi4 tri__Ghi chu

Hiéu dién thé 12V -

Goc nghiéng dién cuc 45°  Lya chon tir thi nghiém 1
Dién tich dién cuc 504 cm® Lua chon tir thi nghiém 2
Khoang céch dién cuc 2 cm Lya chon tir thi nghiém 3
Thoi gian luu 30 phut Luya chon tir thi nghiém 4
Liéu lugng PAC 240 mg/L  Luya chon tir thi nghiém 5a
pH 7,5 Lua chon tir thi nghiém 5b
Po-ly-me A110 5 mg/L  Lua chon tir thi nghiém 5c

Thi nghiém duoc tién hanh trong 3 ngay lién

bé tuyén noi on dinh. Két qua phan tich mau nudc
thai trude va sau khi qua tuyén noi dién phéan ¢ thoi

tuc. Mau nuoe sau ‘guyén néi dugc thu theo kiéu
mau gOp 3 lan, moi lan thu mau cach nhau 15 phut,
trong d6 mau lan 1 dugc thu sau 60 phut van hanh

74

gian luu 30 phut thé hién & Bang 10.



Tap chi Khoa hoc Truong Dai hoc Can Tho

Tép 50, Phan A (2017): 66-76

Bang 10: Nong d 6 nhiém nudérc thai truée va sau keo tu hoa hoc két hop tuyén ndi dién héa

. en . Trwéc tuyén noi Sau tuyén noi QCVN 40:2011/BTNMT
Chi tiéu Pon vi (n=3) (n=3) (ot A)
pH - 4,21+£0,36 7,56 £0,8 6-9
Do duc NTU 293,33 + 88,08 2,23 +£1,40 -
DO mg/L 0 3,89+0,13 > 0%
SS mg/L 331,33+ 186,26 19 +£1,32 50
COD mg/L 5361,67 £2950,94 2266 + 1095,49 75
BODs mg/L 3226 +1717,80 1338,33 + 655,31 30
TKN mg/l 17,19 £ 7,97 2,05 + 0,86 20
TP mg/L 8,05+ 1,41 0,13 +£0,01 4

Ghi chii: QCVN 40:2011/BTNMT: Quy chudn ky thudt quéc gia vé nude thai cong nghiép
*: QCVN 39:2011/BINMT: Quy chudn ky thudt quic gia vé chat lwpng nieée ding cho twdi tiéu

Do ¢6 dleu chinh pH nén nudc thai dau ra cia
bé tuyén ndi dat gia tri 7,56 nam trong khoang
thich hop dé dua tiép sang cong doan xir 1y sinh
hoc; nong d6 SS, COD, BODs, TKN, TP trong
nude thai sau keo tu va tuyén noi déu giam, cy thé:

— Hiéu suat loai bd SS dat kha cao khoang
94,27%, néng d6 SS trong nudc thai dau ra du diéu
kién (SS < 150 mg/L) dé dua vao cong doan xur Iy
sinh hoc phia sau.

— Nbng do COD trong nudc thai dau vao tir
5361,67 mg/L giam xubng con 2266 mg/L dat hidu
suét xir Iy 57,74%. Nong d6 BOD trong nudc thai
dau vao giam tir 3.226 mg/L xubng con 1.338
mg/L dat hidu suat xir Iy 58,51%. Sau qué trinh xir
Iy ti s6 BODs/COD = 0,59 thuan loi khi dua vao
cong doan xur 1y sinh hoc.

— Dbi v6i dudng chit: voi nong do TKN dau
vao la 17,19 mg/L nuéce thai déu ra chi con 2,05
mg/L tuong d01 thdp (hiéu suat xu 1y 88,07%).
Trong khi do, nong d6 TP trudc tuyén n01 la 8,05
mg/L, sau tuyén ndi 1a 0,13 mg/L (hiéu suét loai bo
98,39%). Khi do6 ty 1¢ BOD : N : P cua nudc thai
déu ra chi dat 100 : 0,15 : 0,01, can b sung dudng
chét dé nudc thai dat ty 6 BOD : N : P=100:5: 1
bao dam cho hoat dong cua vi sinh vat trong cong
doan xtr I sinh hoc tiép sau.

— Nbong d6 6-xy hoa tan trong nudc sau tuyén
ndi dwoc ting 1én dang ké tr 0 mg/L 1én 3,89
mg/L. Nong d6 DO cao s& giup tiét kiém chi phi
van hanh néu chon bé sinh hoc hiéu khi dé tiép tuc
Xt 1y phia sau.

— Ubdc tinh chi phi xir Iy 1 m® nuéc thai mia
duong bang qué trinh keo tu héa hoc két hop tuyén
nbi dién hoa la 3.970 dong, bao gdm:

+ Liéu luong PAC 1a 240 mg/L, vay luong
PAC can str dung cho xir Iy 1 m? nude thai 1a 0,24
kg PAC/m?. Gia thi truong cia PAC la 6.000
ddng/kg, can chi 1.440 dong dé xir Iy 1 m® nudc
thai. Luong A110 can dung 1a 5 mg/L, vy luong
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po-ly-me can s dung dé xir Iy 1 m® nude thai 1a
0,005 kg/m®. Po-ly-me A110 co6 gia 70.000
ddng/kg, thanh tién 350 dong/m? nudc thai.

+ Pién ning tiéu thy cho tuyén ndi dién hoa
la 1,18 kW dién/m® nuéc thai, thanh tién 1.180
dong/m? nude thai (véi gia dién cong nghiép 1,000
ddng/kW). Nhom phé liéu 1am dién cuc c¢é gia thi
truong 1a 30.000 ddng/kg, lwong nhom can xur 1y 1
m? nudc thai 1a 1.000 dong.

4 KET LUAN VA PE XUAT

4.1 Kétluan

Phuong phéap keo tu hoa hoc két hop vdi tuyén
n6i dién hoa co thé ap dung trong giai doan xir Iy
so cAp nudc thai san xuat mia duong. Nudc thai
san xuit mia duong néu duogc keo tu - tao bong
trude khi dua vao tuyén ndi dién hoa s& lam ting
dang k& hiéu suit xtr Iy cac chéat 6 nhiém, do cac
hat keo va chét rén lo ling két dinh thanh cac bong
can 16n tao diéu kién cho cac bot khi tiép xuc, bam
dinh dé nang no 1én trén bé mat bé t6t hon.

Khi van hanh hé théng véi cac théng s6 pH =
7,5, liéu lwong PAC = 240 mg/L, po-ly-me A110
cho qua trinh keo tu 1a 5 mg/L va dién cuc nhém
duoc dat véi goc nghiéng dién cuc 45°, dién tich
ban dién cuc 504 cm?, khoang céach dién cuc 2 cm,
thoi gian luu nude 30 phut, hiéu dién thé 12 V cho
hiéu suét loai bo do duc, SS, COD, BODs, TKN va
TP lan luot 12 99.24%, 94,27%; 57,74%:; 58,51%;
88,07% va 98,39%.

Sau qua trinh tuyén nbéi DO trong nuéc thai
tang tr 0 mg/L 1én 3,89 mg/L gitip giam chi phi
van hanh cho hé théng xir 1y sinh hoc phia sau. Tuy
nhién, dé c6 thé tiép tuc xir Iy nudc thai sau tuyén
ndi bang bién phap sinh hoc can bd sung thém ni-
to va phot-pho.

4.2 DEé xuit

Do hiéu qua qua trinh keo ty con phuy thudc vao
loai chat keo tu, hi€u qua ctia qua trinh tuyén nodi
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dién hoa con phu thude vao hi¢u dién thé va cuong
d6 dong dién, cho nén cAn tién hanh thém céc
nghién ciru voi cac chit keo tu, hiéu dién thé va
cuong do dong dién khac dé tim ra cac thong sb
van hanh hiéu qua nhét.

Nué6c thai san xudt mia dudong sau keo tu va
tuyén ndi dién hoa van con chira nhidu chét hitu co,
do d6 can nghién ciru cac phuong phéap xir 1y sinh
hoc thich hop dé xir 1y dat tiéu chuan xa thai.

TAI LIEU THAM KHAO

Holt P. K., Barton G. W., Mitchell C. A. (2004). The
future for electrocoagulation as a localized water
treatment technology. Chemosphere 59: 355-367.

Khan M., Kalsoom U., Mahmood T., Riaz M., Khan
A. R. (2003). Characterization and treatment of
Industrial effluent from sugar industry. Jour.
Chem. Soc. Pak. Vol 25(3): 242-247.

Kuokkanen V., Kuokkanen T., Ramo J., Lassi U.
(2013). Recent applications of electro-coagulation

76

Tép 50, Phan A (2017): 66-76

in treatment of water and wastewater - A review.
Green and Sustainable Chemistry, 3: 89—121.
L& Hoang Viét, Nguyén V& Chau Ngén (2014). Gido
trinh k¥ thuét xtr Iy nudce thai. NXB Dai hoc Can Tho.
Sahu O. P., Chaudhari P. K. (2014). Electrochemical
treatment of sugar industry wastewater: COD
and color removal. Journal of Analytical
Chemistry. 739: 122-129.
Tran Hiéu Nhué (2001). Thoat nudc va xir Iy nude
thai cong nghiép. NXB Khoa hoc va K§¥ thuat.
Tran Vin Nhan va Ngé Thi Nga (1999). Gido trinh cong
nghé xtr Iy nudc thai. NXB Khoa hoc K¥ thuat.
VSSA (2017). Thong bao két qua Hoi nghi thwong
mai nganh dudng mia nién vu 2016/2017. Hi¢p
hoi mia duwong Viét Nam.
Wang L. K., Hung Y. T., Shammas N. K. (2006).
Advanced physicochemical treatment processes.
Humana Press.

Wang L. K., Shammas N. K., Selke W. A. (2010).
Flotation Technology. Humana Press.



