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PANH GIA KHA NANG XU LY NUOGC THAI CHE BIEN THUY SAN
TREN VAT LIEU NANO SiO, VOI QUY MO PILOT
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Tém tit

Mot s6 yéu t6 chinh ¢6 anh hudng dén qud trinh hap phu cdc hop chat hitu co ¢é trong nudc thdi
ché bién thiy san trén vt liéu nano Si0, diéu ché tir tro trau (kich thuéc hat khoang 7 nm, dién tich
bé mat riéng 398,9 m?/g) da duoc khao sdt. Két qua nghién civu cho thdy, vt liéu Si0, c6 kha nang xu
Iy tot cac hop chat hitu co va ching gan nhw bi logi bé hoan toan bdi vt liéu nay ¢ cdc diéu kién thuc
nghiém thich hop (0,5 kg SlO/50 lit mede thai, khudy trong 4 glO’) Ngodai ra, nghzen ciu ciing cho thdy
nuede thai sau khi dwoe xir Iy @ dat dén mire A theo tiéu chuan ky thudt quéc gia vé nude thdi.

Tir khéa: Nuwée thai, ché bién thuy san, vit liéu Sio,, hdp phu, quy mé pilot.

1. Pit van dé

Ving Pong bang song Ciru Long ndi chung
va tinh Pong Thap néi riéng dugc thién nhién wu
4i, c6 nhidu diéu kién thuan loi dé phat trién nghé
nuoi trong thily san, tir d6 giup cho nganh coéng
nghiép ché bién thity san (CBTS) phat trién manh,
mang lai nhiéu lgi ich vé kinh té cho viing, dong gop
mot phan vao GDP clia ca nude. Bén canh nhiing
loi ich to 16n dat duoc vé kinh té - xa hoi, nganh
cong nghiép nay ciing phat sinh nhiéu van dé vé 6
nhiém mai trudng can duge giai quyet

Nudc thai CBTS ¢6 do 6 nhiém cao, chta
luong 16n cac chét ran lo ling, nito, photpho, cac
hop chat hitu co, ddc biét 1a cac chét hitu co kho
bi phan hity [1]. Pé xtr Iy nudc thai CBTS ngudi
ta c6 thé sir dung nhiéu phuong phap khac nhau
nhu: phuong phap cohoc, sinh hoc, héaly... va mdi
phuong phap déu ¢6 wu va nhugc diém riéng [5].
Xu thé tong hop cac loai vat ligu tir ngudn nguyén
lidu ré tién, sin c6 ¢ dia phuong nhung mang lai
hi€u qua cao trong x1r Iy nudc thai dang dugc quan
tam nghién cuu.

Trong bai viét nay, chiing toi thong bao mot s6
két qua chinh vé danh gia kha nang xur ly nudc thai
CBTS trén vat liu SiO, duoc diéu ché tir ngudn
phé pham tro trdu v6i quy mé pilot.

2. N¢i dung nghién ctru

2.1. Thyc ngiém

- Piéu ché bot nano Si0,:

+ Nguyén liéu va hoa chat:

Nguyén liéu tro trau duogc 1y tai lang nghé

© Trudng Pai hoc Dong Thép.
*YHoc vién cao hoc, Truong Dai hoc Pdng Thap.

san xuat gach ngéi thudc dia ban thanh phd Cao
Lanh, tinh Pong Thép. Tro trdu c6 thanh phan theo
khéi lugng gom: SiO, (85,40%); Fe,0, (0,25%);
CaO (0,83%); MgO (0,65%); K,0 (1,53%); AL,O,
(2,15%) va cac chat khac (9,19%) [3]. Cac hoa
chat sir dung trong thuc nghiém gdom: NaOH va
HCI (Xilong - Trung Qudc) va polyethylen glycol
(PEG-20000, Merck - buc).

+ Thu”c nghiém dié‘u‘ché’ Si0,:

Tro trau sau khi thu vé dugc sang qua ray (kich
thudc 16 rdy 2 mm) va siy dén kho. Lay 100,0 g
tro trau cho vao cbc 2 lit da chira san 1,0 lit dung
dich NaOH 6,0 M, khudy tron déu va gia nhiét hon
hop phan tmg trong 4 gid & 100°C. Hon hgp sau
khi kiém hoa dugc dé ngudi va loc 1y phan dung
dich. Hat 100 ml dung dich loc rdi pha loang v&i
100 ml nudc cét, cho tiép 30 g PEG vao va khudy
tron déu dén khi PEG tan hét. Tiép tuc nho tir tir vao
dung dich hdn hop dén hét 180 ml dung dich HCI
4,0 M, thu duoc két tia. Lam gia két tia ¢ nhiét 4o
phong trong 18 gidr va sau d6 tién hanh loc, rira vai
1an bang nudc cit va ethanol. Cubi cung, siy kho
két tia & 100°C qua dém va nung & 550°C trong 2
gi®, thu dugc san pham SiO,.

- Thye nghiém xt Iy nudce thai CBTS:

Nude thai ché bién thiy san dugc 1y tir Cong
ty Trach nhiém hiru han Hung C4, tai Khu Cong
nghiép Binh Thanh, huyén Thanh Binh, tinh Dong
Thap. Ngudn nudc thai duoc lay truc tiép tir bé
diéu hoa sau khi qua bé loc tho trong hé théng xur
1y nude thai ciia Cong ty ndy ma chua qua bat ky
cong doan xir 1y ndo. M6 hinh xir Iy nuéc thai ché
bién thuy san dugc dua ra & Hinh 1.
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Chui thich hinh dnh:
1.H¢ théng khqu tron;
2. Nguon cip nude thai;
3. Bé xir Iy nudc thai;
4. Van xa nudc thai;

5. Hé théng mang loc;
6. Bé chira nude thai sau

Hinh 1. Mé hinh xir Iy nuwéc thai ché bién thiy sin

Dau tién, vat liéu SiO, co lugng xac dinh dugc
cho vao bé xur ly nudc thal s6 3 (c6 dung tich 120
lit). Tiép dén, din 50 lit nudc thai ché bién thay
san tir ngudn cap nude thai sé 2 vao bé xir Iy nude
thai s6 3. Bat cong tic cho hé théng khuéy tron sd
1 hoat dong va tién hanh khudy trén manh hdn hop
phan ung trong bé xir Iy s6 3 trong khoang thoi
gian thich hop dé dam bao dat dén trang thai can
bang hép phu - giai hap phu. Nudc thai sau khi xu
ly thong qua van xa s6 4 dugc dan qua mang loc sO
5 va dua vao bé chira s6 6. Hiéu suét ctia qua trinh
xur Iy nude thai CBTS duoc xac dinh dua vao viéc
so sanh chi s6 COD trude va sau khi xir 1y théng
qua biéu thuc:

H(%)=wx100 (1)

COD,

Trong d6: H 1a hi¢u suat xir 1y; COD,vaCOD
la nhu cau oxi hoa hoc cuia nudce thai CBTS trudc
va sau phan ung.

Déng thoi, sau khi tim dugc nhitng diéu kién
thich hop cho quy trinh xt Iy thi nudc thai dau ra
theo quy trinh nay dwoc xac dinh mot s6 chi tiéu
vé chét lugng nude va so sanh véi cac chi tidu cla
nuée thai ddu vao ciing nhu véi quy chuin vé chit
luong nudce sach nhim danh gia tinh hiéu qua cua
quy trinh xir . Céc chi tiéu phan tich chat luong
nuée duge xac dinh theo cac phuong phép chuin
xét nghi€ém nudc va nudc thai (SMEWW-2012) [6].

- Cac phuwong phap phan tich:

Gian d6 nhiéu xa tia X (XRD) ctia miu
Si0, dugc ghi trén nhidu xa ké tia X D8 Advance
Bruker voi tia CuK ¢6 A = 0,154056 nm, goc
quét 20 tir 10 dén 70° tbc do quét 0,03°s. Anh
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TEM dugc chyp trén kinh hién vi dién tir truyén
qua JEM1010 (JEOL-Nhat Ban). Dién tich bé mat
riéng duoc xac dinh bang cach chup BET trén thiét
bi Quantachrome NovaWin (M¥).

2.2. Két qua va thio lugn

2.2.1. Mot S6 tinh chat co ban ciia vit liéu Sio,

Céc yéu t6 chinh ¢ anh huong d&én qua trlnh
diéu ché vat ligu SiO, tir tro trau da dugc khao sat va
ludn giai chi tiét & ha1 cong trinh nghlen curu [3], [4]
cta chung t6i. Voi quy trinh diéu ché SiO, theo muc
2.1 & trén thi hiéu suat chiét tach SiO, dat khoang
99,5% va chung t6i xin thong bao mot s tinh chét
quan trong cua SiO, dugc diéu ché ¢ nhing diéu
kién thich hop da dugc khao sat nhu sau:

Gian 6 XRD ctia mau Si0, dugc dua ra &
Hinh 2 va phd XRD & Hinh 2 cho thay, mau SiO,
xudt hién mét pic rong véi tim ciia pic ing voi goc
20 khoang 22,75° khé cao ing v6i pha ban tinh thé
SiO, [2]. Bén canh dé, do dudng nén phd bi nhiéu
nén co6 lan mot it pha vo dinh hinh.
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clia mau Si0, dugc dua ra & Hinh 3. Tt anh TEM
(Hinh 3-a) cho thdy, mau Si0, diéu ché vé6i su hd
tro cia PEG c6 céc hat ¢ dang vi tinh thé phéan b
tuong dbi dong déu va c6 kich thudc khoang 7 nm
(Hinh 3-b). Pay 1a dic diém quan trong glup cho
vat liéu SiO, tach tir tro trau c6 dac tinh hap phu
t6t dé ng dung xu ly nudc thai.

Két qua TEM ctia miu Si0, cling phu hop khi
chung t6i tién hanh chup BET. G1a tri di¢n tich be
mit riéng BET va ban kinh mao quan BJH ctia mau
néy c6 gid tri tuong g 1a 398,9 mz/g va 7,06 A.
Két qua nay chung t0 vat li¢u SiO, diéu ché duoc
c¢6 dién tich bé mat riéng kha 16n va vt liéu SiO,
thudc loai vat li¢u mao quan trung binh.

2.2.2. banh gia kha nang xu ly nwoc thai
CBTS tre:n vdt liéu SiO, ,

a) Anh huong cua thoi gian hap phu

Dé khao sat anh huong cta thoi gian hap phu,
tién hanh cho 0,5 kg bot Si0, vao trong 50 lit nudc
thai CBTS ¢ bé s6 3 (Hinh 1) va khudy tron huyén
phu SiO, trong cac khoang thoi gian khac nhau: 2
gio, 3 gio, 4 gio, 5 gid va 6 gio. Hiéu suit loai bo
cac hop chit hitu co ¢ trong nudc thai CBTS duge
trinh bay trong Bang 1. Két qua & Bang 1 cho thay,
khi ting dan thoi gian hip phu tir 2 dén 4 gid hiéu
suét loai bo cac hop chét hiru co ting dan. Nguyén
nhan khi kéo dai thoi gian khudy da lam tang lugng
chét hu'u co hép phu trén bé mat vat li§u SiO,. Sau
do, néu tiep tuc kéo dai thoi gian khuay 16n hon 4
gid hiéu suat loai bo thay doi khong dang ké. Didu
nay do qua trinh héap phu cac hop chit hitu co trong
nudce thai CBTS trén bé mit cac hat SiO, gan nhu

da dat dén trang thai can bang.
Bang 1. Hiéu suét loai bo cac hgp chat hiru co trong
nudc thai CBTS trén bot SiO, theo cac khoing thoi

gian hip phu khac nhau
Th?’l gian hap phu ) 3 4 5 6
(g10)
Gia trj COD, ban
A (mgO, /l) 1058 | 1058 | 1058 | 1058 | 1058
Gid tri COD saukhi |} o0 71115 ¢l 66,1 | 63.4 | 807
xur ly (mgO,/1)
Hiéu sut xir 1y (%) |81,2289,34(93,75(94,01 (92,37

b) Anh huong cia lwong bét SiO,

Pé danh gia sy anh hudng trén, bot Si0, cho
vao 50 lit nude thai CBTS trong bé phan tng s6
3 (Hinh 1) duoc thay ddi ¢ cac lwong khac nhau:

0,2; 0,3; 0,4; 0,5 va 0,6 kg. Hi¢u suét loai bo céc
hop chat hiru co c6 trong nudc thai CBTS (Bang
2) cho thiy, ban dau khl tang dan luong bot SiO, tur
0,2 dén 0,5 kg hiéu sut loai bo cac hop chit hu’u
co ting dan. Dleu nay dé hiéu khi ting dan luong
bot SiO, ¢ nong do thich hop s¢ lam tang lugng
chat hu’u co hap phu trén bé mit ciia n6. Tuy nhién,
sau d6 néu tiép tuc ting luorng chat hip phy SiO,
16m hon 0,5 kg thi hleu suit loai bo giam. Nguyen
nhéan c6 thé SiO, ¢ ndng do cao trong dung dich
da ngan can qua trlnh di chuyén cac hop chét hiru
co dén bé mit cac hat Si0,, tir d6 lam giam hi¢u

qua hap phu.
Bang 2. Hiéu suit loai bé cic hop chit hiru co trong
nudc thai CBTS (H%) trén bt SiO, theo lwgng bot
SiO, khac nhau

Luong bot SiO, (kg)| 0,2 | 03 | 04 | 0,5 | 0,6
Gia tri COD, ban
dau(mgo/l) 1058 | 1058 | 1058 | 1058 | 1058
Gia tri COD sau
Khi xi 1Y (mgO./) 414,9(324,4|184,6| 62,5 | 27,8
Hiéu suat xir 1y, (%) | 60,78 69,34 | 82,55(94,09(97,37
Bing 3. Két qua phan tich chit lwong nwéc thai
CBTS trudc va sau khi xir ly
. | Nude So s,a.nh
Nuwée thai voi
pon | thil | | QCVN
STT| Chitidu Y| trude | |11 MT:
YU | khi xir m‘ 2015/
1y v | BTNMT
Y | (chpa)
pH - | 634 | 74 6-9
BOD, mg/l| 622 | 38 30
3 |COD mg/l| 1058 | 62,5 75
Amoni (NH4*
4| theo N) mg/l | 124,41 | 8,7 10
5 | Téng Nito mg/l | 133,54 | 26,8 30
Téng photpho | mg/l | 2922 | 1,7 10
7 |Clodu mg/l| 0,17 | 0,28 1
Téng chét rén
8 | limg (TSS) mg/l| 343 |203 50
Téng dau, m&
9 dong thurc vat mg/l | 30,125 | 8,9 10

Véi nhiing diéu kién thich hop da khao sat
bén trén (lugng bot Si02’0,5 kg va thoi gian hap
phu la 4 gi¢), chung t6i tién hanh phan tich cac chi
tiéu ctia nude thai CBTS theo quy chuén ky thuat
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qudc gia vé nude thai CBTS (QCVN 11-MT:2015/
BTNMT) [7]. Két qua phan tich chat lugng nudc
thai CBTS trudc va sau khi xu ly dugc trinh bay &
Béng 3. Tir Bang 3 cho thay, nudc thai CBTS sau
khi xur ly, gia tr1 cac chi tiéu phan tich chat luong
nuée déu tré vé gan hodc thap hon gidi han cho

phép (cip A).

3. Két luin
Da danh gid dugc kha nang xt ly nudc thai

CBTS trén vat li¢u SiO, dugc diéu ché tir tro trdu
(c6 kich thudce hat khoang 7 nm, dién tich bé mat
riéng 398,9 m¥/g). Két qua nghién ciru cho thiy,
thoi gian thich hop cho qua trinh hap phu xir 1y 1a 4
gio, lu(jng bot Si0, khoang 0,5 kg/50 lit nuf('fc thai
CBTS. bong thoi, nghién ctru con cho thay cac gia
tri vé chit luwong nude thai CBTS sau khi dugce xtr ly
da dat & muc A theo quy chudn ky thuét quéc gia vé
nudce thai CBTS (QCVN 11-MT:2015/BTNMT)./.
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EVALUATING THE TREATMENT CAPACITY OF SEAFOOD PROCESSING
ON SiO, NANOMATERIAL WITH PILOT SCALE
Summary

Some main factors affect the adsorption process of organic compounds in wastwater of fish
processing industry on SiO, material made from rice husk ash (particle size about 7 nm, specific surface
area 398.9 m?/g) were investigated. The research results show that organic compounds in aquatic
wastewater are nearly removed on this material under appropriate conditions (0.5 kg Si0,/50 liters
wastwaters, stirred for 4 hours). In addition, the study also shows that the wastewater after treatment
has reached level A, subject to national technical standards on wastewater.

Keywords: Wastewater, fish processing, SiO, material, adsorption, pilot scale.
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