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TOM TAT

Cdc héa chat sir dung trong phwong phdp héa Iy dé xir Iy mede thai ché bién thity sdan
thwong c6 nguon goc héa hoC, Mot mdt chiing xir Iy cdc chdt é nhiém, mdt khdc héa chdt
ton dw sau xir 1y c¢é thé gdy 6 nhiém dén nguon tiép nhdn. Nghién ciru thay thé hop chat
C6 nguon goc héa hoc mang tinh can thiét. Két qua trong nghién ciru cho thdy sir dung
gum muéng Hodng Yén xir Iy dwoe 96% COD, 82% ni-to, 78,67% phot pho va 80,4% SS.
Tir d6 cho thdy buéc dau cé thé ing dung va thay thé dan héa chat c6 nguon goc sinh hoc
vdo xit Iy nwde thdi ché bién thity san nham giam thiéu é nhiém méi trieong cho nguon

tiép nhan.

Tir khoa: keo tu héa hoc, tro keo ty, gum hat, niréc thdi, ché bién, thiy san

1. PAT VAN PE

Sy phét trién cua nganh ché bién thuy
san dang gy 6 nhiém méi truong. Muc do
6 nhidm cua nudc thai tir qua trinh ché bién
thiy san thay dbi rat 16n phu thuoc vao
nguyén liéu thd (tbm, ca, muc, bach tudc,
cua, nghéu, s0...), san pham thay doi theo
mua vu va tham chi ngay trong ngay lam
viéc (Johnson et al., 2008), nhat la voi day
chuyén ché bién c6 nong do cac chit 6
nhiém rat cao (pH tir 6,5 - 7,0, SS tir 500 -
1.200 mg/L, COD tur 800 - 2.500 mgO,/L,
BODs tir 500 - 1.500 mgO./L, tong N tir
100 - 300 mg/L, tong P tir 50 - 100 mg/L,
dau va m& 250 - 830 mg/L) (Lé Hoang Viét
va Nguyén V6 Chau Ngan, 2014). Qua do6
cho thidy nuéc thai ché bién thiy san 6
nhiém hitu co va c6 kha niang phan hay
sinh hoc cao thé hién qua ti 16 BOD/COD,
dao dong tir 0,6 dén 0,9 (Nguyén Trung
Viét et al., 2011). Déi véi nuoc thai phét
sinh tir ché bién c4 da tron c6 néng d6 dau

m& rat cao tir 250 dén 830 mg/L (Ngb
Xuan Truong et al., 2008). Nudc thai so
ché thay san 12 loai nudc thai 6 nhidm chét
hitu co, dd mau, chat ran lo ling cao (Lam
Minh Triét, 2006).

Thuong cac hé théng xir 1y nudc thai
ché bién thay san mudn c6 cong doan tién
xt 1y - keo tu tao bong vai chét trg keo tu
Polymer. Tuy nhién du luong polymer sau
qua trinh xir ly c¢6 thé dua ra ngudn tiép
nhan tiép tuc gay 6 nhiém thir cap. Vi thé
viéc tim ra loai chit khac dé thay thé 13 rat
quan trong. O Viét Nam c6 nhiéu loai thuc
vat c6 kha ning lam chit keo tu, dic biét
hat cAdy mudng Hoang Yén cé nhiéu nghién
Clru trong va ngoai nuwdc ching minh vé
kha nang xt ly mot s6 loai nude thai céng
nghiép mang lai hiéu qua cao, than thién
V&1 moi truong.

Nghién ctu nay tng dung chét keo tu
sinh hoc trong xt 1y nudc thai thuy san
nham khao sat kha ning wng dung chat tro
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keo tu tr gum hat mudng Hoang Yén dé
giam thiéu nong do6 6 nhidm trong nudc
thai thay san, tir d6 c6 thé tang hiéu qua xu
ly cho cac cong trinh xur ly phia sau.
2. PHUONG PHAP NGHIEN CUU

2.1. Pia diém, ddi twong va thai gian
thuc hién

Nghién ctru dugc thuc hién tai Truong
Pai hoc Can Tho trong khoang thoi gian tir
thang 01 dén thang 06 nim 2015. Do
tugng nghién ciu 1a nudc thai ché bién
thity san duoc Iy tai phan xuong fillet cia
Nha may ché bién thay san Panga Mekong
- Ban va Toi Foods Corporation, khu cong
nghiép Tra Noc |1, quan Binh Thuy, thanh
phé Can Tho.

2.2. Hoa chat thi nghiém
PAC cong thirc Aln(OH)mCln_m,
H,SO,4 1IN, NaOH 1N.

—  Chat tro keo tu Polymer.

— Chit trg keo tu sinh hoc gum

muong Hoang Yén.

2.3. Phwong phap 1dy miu, phan tich

Lay mau nudc theo TCVN 5999:1995.
Bao quan mau theo TCVN 4556:1988. Po
dac pH theo TCVN 6492:1999; phén tich
COD theo phuong phap BiCromat (tiéu
chuan Viét Nam TCVN 6491:1999); phan
tich tong N theo phuong phap Nito Kjedahl
(TCVN 5987:1995); phan tich téng P bang
phuong phdp so mau Molipdenblue (TCVN
6202:2008). Cac thi nghiém thuc hién ¢ nhiét
d6 moi truong 25 - 32°C, 4p suat 1 atm,

2.4. Phwong tién nghién ciru

Bép nung Hach COD Reactor; May
quang phé UV-VIS (Lambda 11 Spectro-
meter), may do pH Mettler Toledo; thiét bi
Jartest. Bo Jartest bao gom: (1) Phan chira
mau 6 coc thay tinh c6 dung tich 2 L/céc,
(2) Hé thdng khudy tron (motor va canh
khudy) gom 6 canh khudy c6 thé diéu chinh
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Ung dung chdt tro keo tu sinh hoc...

duogc van toc khudy tir 10 - 300 vong/ phit
va bo phan dinh thoi gian khudy.

2.5. B6 tri thi nghiém

2.5.1. Xdc dinh pH t6i wu cho qud trinh
keo tu

Thi nghiém duoc tién hanh véi gia tri
pH bién thién tir 3 dén 12 (Nguyén Thi Lan
Phuong, 2008), chon liéu luong cb dinh
PAC 500 mg/L (Hoang Van Hué, 2002).
Tién hanh khudy tron nhanh 120 vong/phit
trong 3 phit, sau d6 khudy cham 20
vong/phat trong 25 phat. Sau khi ling thu
mau phan tich COD, 14y mau nudc trong do
d6 duc, so sanh hiéu suit loai b6 COD va
dd duc cua mdi cbe dé xac dinh duogc cbe
c6 gia tri pH t6i uu.

2.5.2. Xdc dinh liéu Iwong PAC thich
hop két hop véi gum

Buwéc 1: dung cbe ¢6 dung tich 2 L, cho
vao mdi cdc 1,5 L nude thai. Cho vao moi
cbe liéu lwong PAC khac nhau tir 450 - 600
mg/L két hop voi gum 0,5 mg/L, giit ¢b
dinh pH & gia tri toi uu da tim duoc.

Buéc 2: dit 6 coc trén bo Jartest, khudy
nhanh 120 vong/phit trong 3 phdt, khudy
cham 20 vong/phut trong vong 25 phat.

Buéc 3: dé lang, quan sat va nhan xét
hién twong bun ling, lay mau nudc trong
do do duc, phan tich COD.

2.5.3. Xdc dinh liéu heong gum thich
hop voi PAC

Buéc 1: dung 6 coc c6 dung tich 2 L,
cho vao mdi cbc 1,5 L nuéc thai. Trong thi
nghiém nay nghién ctu duoc tién hanh
khao sat véi nong d6 PAC c¢b dinh 500
mg/L, gum thay ddi tir 0,5; 1,0; 1,5; 2,0;
2,5; 3,0; 3,5; 4,0; 4,5: 5,0 (Tran Vin Nhan
va Ngb Thi Nga, 2002) va mau déi ching,
dong thoi giir ¢ dinh tai pH téi uu.

Bueéc 2: dat 6 che trén bo Jartest, khudy
nhanh 120 vong/pht trong 3 phat, khudy
cham 20 vong/phut trong vong 25 phut.
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Buéc 3: dé lang, quan sat va nhan xét
hién twong bun ling, lay miu nudéc trong
do do duc, phan tich COD.

2.5.4 Thi nghiém doi ching - Xdc dinh
lieu lwong Polymer thich hop PAC

Budc 1: dung 6 coc ¢o dung tich 2 L, cho
vao mdi céc 1,5 L nudc thai. Trong thi
nghiém nay nghién ctru duoc tién hanh khao
sat v6i nong d6 PAC cd dinh 500 mglL,
polymer thay doi tr 0,5; 1,0; 1,5; 2,0; 2,5;
3,0, 3,5; 4,0; 4,5; 5,0 (Tran Vian Nhan va Ngb
Thi Nga, 2002) va mau d6i chimng, dong thoi
gitt ¢6 dinh pH & gia tri téi uu.

Buréc 2: didt 6 cde trén bo Jartest, khudy
nhanh 120 vong/pht trong 3 phut, khuiy
cham 20 vong/phut trong vong 25 phdt.

Buéc 3: sau d6 dé lang, quan sat va
nhan xét hién tuwong bun lang, ldy mau
nudc trong do do duc, phén tich COD.

Pao Minh Trung, Nguyén Dirc Pat Pirc...

2.6. Xir ly s6 liéu

S6 ligu duoc xtr ly théng ké bang phan
mém SPSS. Nong do cac chi tiéu & nhidm
theo doi trong cac thi nghiém dugc phéan
tich theo nhirng phuong phap theo cac quy
trinh huéng dan boi APHA, AWWA va
WEF (2005).
3. KET QUA VA THAO LUAN

3.1 Két qua phan tich miu nwéc thai
ché bién thiay san

Két qua phan tich thanh phan mot sé
thong s6 6 nhiém dugc thé hién ¢ Bang 1.
Két qua cho thiy cac théng sb 6 nhidm
COD, Nito, Phét-pho, SS déu vuot so véi
chuan quéc gia QCVN 11:2008/BTNMT,
quy chuan ky thuat quéc gia vé nuéc thai
cdng nghiép ché bién thuy san. Do dé can
xur 1y trude khi thai ra nguon tiép nhan.

Bing 1: Két qua phdn tich cdc thong sé dau vao ciia mau nude thai

STT  Théng sé Pon vi tinh Két qua phan tich QCVN 11:2008/BTNMT
A B
1 pH - 7,45 6-9 55-9,0
2 COD mgO./L 1813,3 50 80
3 Nito mg/L 116,4 30 60
4 SS mg/L 377 50 100

3.2 Xac dinh pH t6i wu cho qué trinh
keo tu

€OD (mg/L)
1400 4

—0—Hiéu suat(%e)

MmCOD (mgL)

1200 4

1000 4

800 1

600

pH

Hinh 1: Anh huéng ciia pH dén hiéu sudt logi
bo COD

Tir @6 thi hinh 1 cho thiy ndng do

COD c¢on lai ¢ cac nghiém thic déu giam

S0 V6i dau vao nhung khong déu nhau. Cu
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thé o gia tri pH = 2 hiéu suat xi ly COD
thip nhét (41,3%), khi ting pH = 3 hiéu
suat loai bo COD tang 1én (71,7%). Hiéu
suit loai bo COD cao nhit ¢ pH = 7 dat
89,1%. O céc gié tri pH cao hon, hiéu suat
loai bo COD c¢6 xu hudng giam dan.

Bj dyc (NTU) PG duc (NTL) —o—Higu suat (o)
120 5 a Lo
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80
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40
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Hinh 2: Anh huéng cia pH dén hiéu sudt logi
bo do duc
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Déi voi kha nang xtr Iy d6 duc, PAC rat
hiéu qua hau nhu tat ca cac gia tri pH tir 2
dén 12. O pH = 6 va 7 do duc con lai sau xir
Iy dat 14,51 va 10,05 NTU tuong @ng Voi
hiéu suat xr Iy 12 86,9% va 90,9%. Tuy nhién
& pH = 12 thi hiéu suat xt ly giam rd rét
(88,8%). Két qua phan tich théng ké cho thiy
khong co6 su khéc biét trong loai bo do duc
gitra cac nhom nghiém thac pH = 11, 9, 10,
8; pH =10, 8, 7; pH =7, 12, 6. Chon gia tri
pH = 7 dé tién hanh cac thi nghiém tiép theo.

Ung dung chdt tro keo tu sinh hoc...

3.3. Xac dinh liéu lhrong PAC thich
hop két hop véi gum

Két qua phan tich cho thay khi ting
litu lwong PAC hiéu suit loai bo COD
tang, dén lidu lwong 600 mg/L hiéu suit
loai b6 COD dat cao nhat 88,2%. Bdi vai
chi tiéu do duc, khi cé dinh gum 0,5 mg/L,
thay d6i liéu luong PAC kha ning xur Iy &
c4c liéu lwong PAC khac nhau rat 6n dinh
va thdp nhat 1a 86,65% va cao nhit la
96,57% nudc dau ra trong, it can lo lang.

Hinh 3: Biéu do loai b6
COD sau keo tu bang
PAC va c6 dinh 0,5 mg/L
gum

Hinh 4: Biéu do loai bé
do duc sau keo tu bc%ng
PAC va ¢6 dinh 0,5
mg/L gum

Két qua cho thiy ¢
nong d6 500 mg/L khi
két hop voi 0,5 mg/L
polymer cho hiéu suat xur
Iy COD dat 94%, d6 duc
99,21%. D6i voi PAC
két hop véi gum cho hiéu
suit xax ly COD la
88,2%, d6 duc 96,57%.
Nong d6 COD va d6 duc
con lai gitra cac nghiém
thac ¢o su khac biét. bay
chi la cong doan tién xu

COD (ng/L)
= CODmg/L) —O—Hiéu suat(®o) %
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ly. Dé tiét kiém chi phi ching t6i dé xuat nong do chat keo ty
la 500 mg/L lam co s& cho céc thi nghiém tiep theo.

3.4 Xac dinh liéu lwgng gum thich hep véi PAC

Khi ¢é dinh PAC & mtrc 500 mg/L va thay di gia tri gum
cho thay hiéu suat xir ly COD cao nhat & gum 2,5 mg/L
(96%), sau d6 1a 2 mg/L (95%) va thap nhat 0,5 mg/L (75%).
Hiéu qua xir Iy COD ting déu tir 1 mg/L va c¢6 xu hudng
giam khi tang lidu lugng gum dén 3,5 mg/L. So véi tha
nghiém xu 1y nudc thai nha may ché bién thity san bang vi
sinh vat cua V6 Van Nhan va Truong Quang Binh (2011) co
hiéu suat xu Iy COD dat 94,4%. Con so véi nghién ciru cua
Duong Gia Dtrc (2010) thi hiéu suét xt Iy COD 86%.
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Pao Minh Trung, Nguyén Dirc Pat Pirc...
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Khi c6 dinh PAC ¢ mire 500 mg/L va thay doi gid tri gum cho thay higu suét xu 1y d¢
duc cao nhat & gum 2 mg/L (97,62%). Hiéu qua xu 1y do duc cua tat ca cac nghiém thuc
deu trén 90%. Hi¢u qua xur 1y d6 duc tang déu tir 1 mg/L va cé xu hudng giam khi tang liu

lwgng gum 3,5 mg/L.

Photpho (ing/L)

E==1Photpho (ing/L) ——Hiéu suat (%o)

r 100

40 -
Hinh 7: Anh huéng >
két qua keo tu ciia 7
PAC két hop gum dén 25 1
hiéu sudt loai bé 201
phot-pho 15

10 -

o |

bV 0.5

T
2.5 3 3.5 + 4.5 5
Gel img/L)

1 L5 2

Khi ¢é dinh PAC ¢ muc 500 mg/L va
thay doi gia tri gum cho hiéu suat xu ly
phdt-pho cao nhat & gum 2 mg/L (78,67%)
va thip nhat 1a 5 mg/L (44,98%). Hiéu qua
xt ly phét-pho ting giam lién tuc, khdng
6n dinh. So véi thir nghiém xur 1y nudc thai
nha may ché bién thuy san bang vi sinh vat

cia Vo Van Nhan va Truong Quang Binh
(2011) c6 hiéu suat xu ly phdt-pho 1
43,2%.

Khi ¢ dinh PAC & mirc 500 mg/L va
thay doi gia tri gum cho thay hiéu suat xur
ly SS cao nhit & gum 3 mg/L (80,4%) va
thap nhat 12 0,5 mg/L (59,95%). O cac
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khoang liéu lwong con lai hiéu suat xu ly
SS tang giam khong 6n dinh, khi gan vé
liu lwong gum 3,5 mg/L hiéu suat xu ly
giam dan déu. Qua phan tich cho thiy cac

Ung dung chdt tro keo tu sinh hoc...

nghiém thuc ¢6 lidu lwong gum 2,5 va 3,0
mg/L khéng c6 su khac biét. Cac nghiém
thire ¢6 lidu luong gum 4,0 va 4,5 mg/L
khong cé su khac biét.

Hinh 8: Anh huong két qua
keo tu ciia PAC két hop gum
den hiéu suat loai bo SS

Hinh 9: Anh huong két qua
kep tu cua P,AC ket hop gum
den hiéu suat loai bo nito

Khi ¢ dinh PAC 500
mg/L va thay d6i gia tri
gum cho thay hiéu suat
xtt ly ni-to cao nhit &
gum 3 mg/L (82,56%).
Tai céc lidu lugng 2 mg/L
va 2,5 mg/L hiéu sut xir
ly ni-to déu trén 80% va
thip nhat 1a 0,5 mg/L
(66,67%). Hi¢u qua xu ly
ni-to tang giam lién tuc,
khéng 6n dinh. So Vi
nghién cuau ctia V6 Van
Nhan va Truong Quang
Binh (2011) thi hiéu suat
Xt Iy ni-to 13 74,74%.
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3.5 Thi nghiém @i ching
Polymer thich hgp PAC

- Xac dinh lidu lwong
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Hinh 10: Anh hudng két qud keo tu ciia PAC két hop polymer dén

hiéu sudt loai b6 COD
14
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Khi ¢6 dinh PAC &
mic 500 mg/L va thay
ddi gia tri polymer cho
thy hiéu suat xir Iy COD
cao nhat & polymer 2
mg/L (98%) va thap nhat
6 polymer 0,5 mg/L
(75,33%). O liéu luong
polymer tor 1 mg/L tro
Ién hiéu suét xt ly COD
déu dat trén 90%. Két
qua phan tich thdng ké
cho thdy cac nghiém thirc
c6 su khac biét.

Khi c¢6 dinh PAC =
500 mg/L va thay doi gia
tri polymer cho thay hiéu

Khi ¢6 dinh PAC =
500 mg/L va thay doi
polymer cho thay hiéu
suat xur ly phét-pho cao
nhat ¢ polymer 2 mg/L
(79,1%) va thap nhat tai
polymer 0,5 mg/L (61,66
%). O liéu luong polymer
tr 1 mg/L tr¢ 1én hiéu
suat xir Iy phét pho déu
trén 70%. Hiéu qua xur ly
phdt-pho tang tir polymer
1 mg/L dén 2 mg/L, tu
polymer 2,5 mg/L hiéu

Khi ¢6 dinh PAC =
500 mg/L va thay doi gia
tri polymer, hiéu suit xu
Iy nito cao nhat & polymer
3,5 mg/L (88,8%) va thap
nhat & polymer 0,5 mg/L
(80,9%). Tai cac liéu
lugng polymer khac nhau,
hiéu suat xir 1y nito déu
trén 80%, dao dong khéng
6n dinh.

Pao Minh Trung, Nguyén Dirc Pat Pirc...

Suat xtr Iy do duc cao nhat & polymer 5 mg/L (96,42%) va thap
nhat tai polymer 0,5 mg/L (85,21%). O liéu lugng polymer tir
1 mg/L tr& 18n hiéu suat xir Iy d6 duc déu dat trén 90%.
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B EZ] ; =1 =3 0
3 3.5 4 4.5 5
Polyvmer (ing/L)

-
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Hinh 11: Anh huong két qua keo tu ciia PAC két hop polymer dén
hiéu suat logi bo do duc

suét loai bo phét-pho ¢6 xu huéng giam.

Photpho (img/L) Photpho (img/L)  —O—Hiéu suat (%) %o
30 4 - 100

bV 0.5 1 1.5 3.5 4.5

2 3
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Hinh 12: Anh hudng két qua keo tu ciia PAC két hop polymer dén
hiéu suat loai bo phot-pho

Nito (ing/L) I Nito —0O— Hiéu sudt
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Hinh 13: Anh huong két qua keo tu ciia PAC két hop polymer dén
hiéu suat loai bo nito
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Khi ¢d dinh PAC ¢ S8 ang/L) == S8 (mel) —o—Hiéu suit (%) o
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polymer 05 mg/L
(64,05%). Bén canh do
két qua phan tich théng
ké cho thay c6 khac biét
& cac liéu lugng polymer

0.5 1

khac nhau két hop véi Polymer (ma/L)

PAC trong hi¢u suat xu Hinh 14: Anh huong két qua keo tu ciia PAC két hop polymer dén
ly SS. hiéu suat loai bé SS

4. KET LUAN — St dung PAC két hop véi chat trg

— Liéu lugng cua chit PAC anh huong ~ keo tu gum hat cho hiéu qua xu Iy tot hon:
rat 16n dén hiéu qua xir Iy COD va d@o dyc  hiéu suat xur Iy d6 duc cao nhat dat 97,61%,
clia qué trinh keo ty nuc thai ché bién thay ~ COD dat 96%, ni-to dat 82%, phot-pho dat
san. Thong so tot nhat cho qué trinh keo tu ~ 78,67%, SS dat 80,4%,
nudc thai ch‘é bién thuy san trong phong thi — Céc thong s6 dau ra trong ca hai
nghiém la liéu luong PAC = 500 mg/L. truong hop déu dam bao diéu kién cho cac
— Str dung PAC két hop véi chattrg keo  cOng doan xfr,ly sinh hoc tiép_ theo. Co ttlé
tu polymer cho higu suat xir Iy d duc cao ~ Ung dung chat tro keo tu sinh hoc than
nhat dat 96,42%, COD dat 98%, ni-to dat  thién moi truong thay the cac hop chat hoa
88,8%, phdt-pho dat 79,1%, SS dat 82,83%. hoc.
APPLICATION OF THE BIOLOGICAL FLOCCULANTS
TO PROCESSING FISH WASTEWATER
Dao Minh Trung, Nguyen Duc Dat Duc, Luong Thi Diem Thuy,
Nguyen Thi Thao Tran, Nguyen Vo Chau Ngan
ABSTRACT

Pre-treatment of fish processing wastewater currently has used with many methods, in
which physico-chemical methods are used more popular. The method is used chemical
compounds in the process treatment. One hand it handled contaminants, but chemical
residues can be polluted the receiving water. So the study on replacing chemical
compounds is necessary. The Jartest study on fish processing wastewater treatment showed
that Gum was a good compound with COD treatment efficiency was 96%; nitrogen
treatment efficiency was 82%; phosphorus treatment efficiency was 78,67%; SS treatment
efficiency was 80,4%. The results shows that biological flocculants could applied as
flocculation substances to treat for fish processing wastewater, and can bring friendly
environment for receiving water.
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