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KET QUA NGHIEN CUU VE HAM LUQNG VA KHA NANG XU Li KIM LOAI
NANG NUGC THAI CONG NGHIEP CHE BIEN THUY SAN TREN AEROTANK

NGUYEN PHUOC HOA

Truwong Dai hoc Nha trang

T6m tar: Bai bao trinh bay két qud nghién citu vé su bién dong ham lwong va hiéu qua
xit Ii sinh hoc 7 kim logi ning (Pb; Hg; As; Cd; Cr*; Cu; Zn) ¢6 trong miedc thai cong nghiép
ché bién thiy san tén Aerotank ¢ khodng tai trong toi wu tr 2.52- 5.87 (KgCOD/
m®.ngay.dém) va thoi gian luu thuy liec t6i wu la 18 gio.

I. PAT VAN PE

Van dé vé sinh, an toan thyc phim n6i chung va vé sinh, an toan thyc pham thiry san
noi riéng dang 1a mdi quan tam to 16n, thudng tryc ddi voi cac nha san xuat thyc pham va
ngudi tiéu dung trong, ngoai nude vi lgi ich bao vé sirc khoe va nang cao tudi tho cho
cong dong trong twong lai.

Céc thanh phan gay khong an toan va vé sinh cho ngudi sit dung thyc pham rat da
dang, trong d6 thanh phan cac kim loai ning (dién tich hat nhan nguyén tir 16n) hién nay
da dugc cong ddng st dung thuc pham cha y.

Nhiéu nghién ctru cho thay, cac kim loai ning 1d mot trong nhitng ngudn giy o6
nhidm cho méi trudng, c6 kha nang tich liiy va rat kho phéan huy, c6 kha ning gay doc cho
hau hét cac sinh vét trén can, dudi nudc, trong d6 ¢ ca con ngudi bai sy nhiém bén va
hép thu. Theo con duong tich liiy thuc phim qua chudi thirc dn, cac kim loai ning ton tai
trong moi trudng khi, rdn va long c6 thé tich liy & cac md co, xwong, tim, bo phan sinh
duc, co quan tiéu hoa cua cac dong, thuc vat thuy san va van chuyén qua cho nguoi. Pac
biét 12 As, Cd, Pb khong c6 chirc ning sinh hoc trong co thé ngudi va chdng rat doc ngay
ca & luong vét [2].

C6 nhiéu loai vi sinh vat (VSV), thuc vét thuy sinh va nhuyén thé 2 vo c6 kha ning
hip thu kim loai ning. Cac Thiobacillus nhu Thiobacillus ferrooxidans; Thiobacillus
thiooxidans; Thiobacillus acidophilus; Thiobacillus organoporus la nhirng chung vi khuan
6 kha ning tach kim loai ning t6t nhat [5]. Nhiéu loai chim bién, nhuyén thé 2 vo, rong
bién, ... d4 duoc nghién ctu, st dung rong rai voi vai trd 1a mot chi thi sinh vat dé danh
gia muc d6 6 nhidm bién vé kim loai ning.
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Két qua nghién ciru cho thay, nudc thai cong nghiép ché bién thay san (CBTS) ¢
ham luong chit ban hitu co cao, 1a ngudn gy 6 nhiém tram trong cho cac thiry vuc tiép
nhan ngudn thai. Cac chat ban hitu co dugc danh gia qua cac chi tiéu (BODs/ Biochemical
Oxigen Demand; COD/ Chemical Oxigen Demand; tong N; tong P; ...) ¢6 trong loai nudc
thai ndy dé dang dugc 1am sach bang cac VSV ki khi va hiéu khi c¢6 trong bun hoat tinh &
dang bong hodc dang hat va nudc thai sau khi di qua thiét bi xir li UASB (Upflow
Anaerobic Sludge Blanket), két hop Aerotank ¢ L (Load) va HRT (Hydraulic Retention
Time) t6i uu [3], luén ludn dat tiéu chuan xa thai ra moi truong loai B (TCVN 5945-
2005) [1].

Céc kim loai ning, chiing ton tai khip noi va c6 mat hau hét trong cac chét thai ran,
khi, long cong nghiép va doi sdng sinh hoat con nguoi. Ham lwong cta chung ¢ nhidu
thily vuc, khu dan cu, ... ndm k& gan cac khu cong nghiép khong nging ting 1én va ¢6 noi
d4 dén muc bao dong. Cac kim loai ning cé trong nudc thai cong nghiép CBTS s& 1am 6
nhidm céc ving thiy vire tiép nhan nguon thai.

Tuy nhién, viéc nghién ctiru vé& ham luong va kha ning xir 1i kim loai ning nugc thai
cdng nghiép CBTS bang VSV c¢6 trong bun hoat tinh hiéu khi trén Aerotank ¢ L va HRT
t61 wu, chua thiy c6 tai liéu ndo cong bé.

Bai bao nay, trinh bay két qua nghién ctru vé sy bién dong ham luong (mg/l) va hiéu
gua xtt li sinh hoc 7 kim loai nang (Pb; Hg; As; Cd; Cr's; cu; Zn) c6 trong nudc thai cong
nghiép CBTS trén Aerotank & khoang L t6i wu tir 2.52- 5.87 (KgCOD/ m*.ngay.dém) va
HRT téi vu 1a 18 gio [3].

1. VAT LIEU VA PHUONG PHAP NGHIEN CUU
1. Poi twgng nghién ciru

- Nuéc thai cdng nghiép CBTS hdn hop sau qua trinh san xuat, vdi cac san pham
dugc ché bién chii yéu tir ¢4, cac lodi giap xac, mot s6 loai nhuyén thé dung cho xuat khau
va tiéu dung ndi dia.

- 7 kim loai nang (Pb; Hg; As; Cd; Cr'; Cu; Zn) c6 trong nudc thai hdn hop tir cac
mit hang thuy san dong lanh nhu tom Su, c& Thu, cua, ghe, myuc va mot sé mat hang kho,
dong hop, san pham an lién thuy san.

2. Phwong phap nghién ciru va xir Iy s6 li¢u thue nghiém

- Binh dung mau nudc thai hdn hop 1a cac can nhya bang Polyetylen, dung tich 20
it c6 nat van chat, dugc rira sach bang dung dich rira (hdn hop KoCr,07 va H,SO4 dam
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dic) trude khi dung mau. Dung nude thai hdn hgp (miu) trang can nhya qua vai lan. Muc
nudc thai vao ddy can, van chit nit va van chuyén ngay vé phong thi nghiém dé phan tich
lap tire cac kim loai ning (Pb; Hg; As; Cd; Cr*3; Cu; Zn).

- Méu nudc thai nguyén khai dugc 1ay 1a mau tron véi tan suat 3 1an/ ngay, c6 dung
lwong cho mdi mé thi nghiém 1a 50 - 100 lit.

- Mbi lan thi nghiém, c4c chi tiéu dugc xac dinh 3 1an/ chi tidu va lay gia trj trung
binh.

- Su bién dong ham lugng (mg/1) cac kim loai ning (Pb; Hg; As; Cd; Cr*?; Cu; Zn)
theo thoi gian 0, 3, 6, 9 (h) & mdi L (KgCOD/ m®.ng.d) thi nghiém dugc xac dinh bing
phuong phap quang phd hip thu nguyén tir trén may AAS (Atomic Absorption
Spectrometer) Thermo Elemental- Model Solaar M6 Dualzeeman.

- Céc thi nghiém tién hanh voi HRT t6i wu 1a 18 h [3] duogc tinh boi cong thic:

HRT =Y x 24
Q

- C4c thi nghiém tién hanh & khoang L tdi uu tir 2.52- 5.87 (Kg COD/ m*.ng.d) [3]
theo luu lugng Q (m3/ ng.d), ndng do chit ban C (KgCOD/ m3) va thé tich thiét bi xua Iy V

(m®) dugc tinh boi cong thie: L = QxC

- Hiéu suat xtr 1i n (%) cé&c kim loai ning (Pb; Hg; As; Cd; Cr; cu; Zn) c6 ham

lugng Svao V& Sy (Mg/l) nhd VSV c6 trong bun hoat tinh dugc tinh bdi cong thuc:
Svao —-Sra

n=————x100%

Svao

- Ngudn VSV sir dung xir li ¢6 trong bun hoat tinh hiéu khi dang bong, mau vang

nau, d& liang (Alkaligenes- Achromobacter; Pseudomonas; Enterobacteriaeae;
Athrobacter baccillus; Cytophaga- Flavobacterium; Pseudomonas- Vibrio aeromonas;
Achrobacter; Hon hop cdc vi khuan khdc: Ecoli, Micrococus) [4] dugc 1y tir Aerotank
ctia hé thong xtr Iy nudc thai cong nghiép CBTS d4 qua Ki thuat thich nghi [3].

- Nghién ctru d4 str dung phwong phéap théng ké sinh hoc, quy hoach thyc nghiém va
ham hod sb liéu thyc nghiém bang phuong phap tong binh phuong cuc tiéu voi chuong
trinh Microsoft Excel. Céc théng sé toi wu dugc xac dinh bang phuong phap dao ham hay
phuong phép db thi.

3. Mb hinh nghién ciru va vin hanh

M6 hinh xtr li Aerotank hoat dong theo nguyén ly dong timg mé dugc moé ta ¢ hinh 1
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la mot hinh try vudng bang nhya PolyAcrylic, c6 thé tich hitu dung 8.8 lit. Kich thudc ca
thiét bi: dai x rong x cao = 160 mm x 160 mm x 510 mm. Day thiét bi hinh nén c6 chiéu
cao 170 mm, day 16n c6 kich thudc 160 mm x 160 mm, day nho ¢6 kich thudc 40 mm x
40 mm. Bén trong thiét bi c6 mot ngan suc khi va mot ngan ling.

Sinh khéi bun hoat tinh dang bong d4 duogc thich nghi c6 MLSS (Mixed Liquor
Suspended Solid) khoang 4.500- 5.000 (mg/l) dugc khudy tron bang khong khi nhd may
thoi khi voi ham lwong DO (Dissolved Oxigen) tir 3- 5 (mg/l). Cac thi nghiém duoc tién
hanh véi HRT t6i vu 1a 18 h, véi cac mau nudc thai cé cac L tir 3.852- 5.212 (KgCOD/
m>.ng.d) thudc khoang L t6i wu tir 2.52- 5.87 (KgCOD/ m®.ng.d) [3].

Theo ddi sy bién dong ham luong (mg/l) cac kim loai ning (Pb; Hg; As; Cd; Cr'?;
Cu; Zn) va COD trong nudc thai trude va sau xir 1y theo thoi gian (h) va thi nghiém s& két
thic & mdi L khi hiéu suat khir COD 6n dinh. Tiép tuc ting L 1&n cao bang cich ting nong
d6 COD dau vao va thi nghiém s& két thuc khi hiéu suat khir COD nhé hon 50%.

Ngan suc khi (5) Ngin ling (8)
Thung dyng nuéc ~ Van
thai nguyén khai (1) tiet N\
luu 5\ mcaes = >
(4) Bun Y — 1 \
hoat . Thing
May tinh RN dung nude
bom (3) dang tha1,sau Xu
bong ly (9)
73
> 4 Van tiét luu (10)
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@) < eénkhi gy
- (6) Xir 1i b (12)

Hinh 1: M6 hinh Aerotank

I11. KET QUA NGHIEN CUU VA THAO LUAN

1. Bién dgng ham lwong 7 kim loai ning trong nuwée thai CBTS trén Aerotank

Céc kim loai ning duoc bao ton va hau nhu khoé bi phan hity trong ty nhién. Chling
c6 thé bién d6i dudi nhiéu dang khac nhau vé6i tinh ning manh mé& hon va nguy hiém hon
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cac chat ban dau. Theo chu trinh tich tu sinh hoc, cac kim loai ning nhu Pb, Hg, As, Cd,
Cr, Cu, Zn, Ni, Se, Ag, Sn, Ba ... trong nudc, trong dat ¢ xam nhap vao cac mo dong vat
hoic thuc vét va theo chudi thirc an, chung dugc tich tu lai trong co thé con ngudi ngly
cang nhiéu s& anh hudng dén sirc khoe va chat luong sdng ciia chung ta.

Két qua nghién ctru xac dinh su bién dong ham luong (mg/l) ciia 7 kim loai ning
(Pb; Hg; As; Cd; Cr*3; Cu; Zn) ¢ 5 tai trong, trong khoang tai trong t6i wu tir 2.52- 5.87
(KgCOD/ m3.ng.d) theo thoi gian 0, 3, 6, 9 (h) dwgc mo ta trén bang 1 cho thay:

- Sy bién dong ham luong (mg/1) 3 kim loai ning (Pb, Hg, As) trong nudc thai cong
nghiép CBTS, & mdi tai trong thi nghiém theo thoi gian xir 1y trong Aerotank luén nho
hon 10™ (mg/1). Pay l1a ndng d6 rat nho so voi ndong dd (mg/l) cho phép (Pb, Hg, As) co
trong nude thai cong nghiép loai B theo TCVN 5945- 2005 va bang gigi han ndng do
(mg/1) cho phép cac chat doc trong xir 1y sinh hoc (As: 0.1; Hg: 0.01; Pb: 0.5) [1]; [5].

Nhu vay, 3 kim loai nang (Pb, Hg, As) c6 trong nudc thai cong nghiép CBTS dugc
coi nhu 1a khong gay 6 nhiém cho thiy vuc tiép nhan ngudn thai.

- Ham lugng (mg/l) 3 kim loai nang (Cr™>; Cu; Zn) 1a khong I6n hon ndng do (mg/l)
cho phép chiing c6 trong nudc thai cong nghiép loai B theo TCVN 5945- 2005 va bang
gi6i han ndng do (mg/l) cho phép chat doc trong xir 1y sinh hoc (Cd: 0.01; Cr™: 1.00; Cu:
1.00; Zn: 2.00) [1]; [5]-

Nhu vay, 3 kim loai nang (Cr**; Cu; Zn) c6 trong nuéc thai cong nghiép CBTS cd
nong d6 nam trong gidi han ndng d6 cho phép theo TCVN 5945- 2005 duoc xa thai ra moi
truong. Riéng Cd c6 ham lugng 16n hon chut it.

Tuy nhién, chlng ta ciing can nén nhéc lai rang: As, Cd, Pb khong ¢ chuc ning
sinh hoc trong co thé ngudi va ching rat doc ngay ca & lugng vét. Cac kim loai Pb; Cd;
As; Cu lubn c6 su gia ting tich lily trong cac ddi tugng nuéi (¢ Huong; Vem; Hai sam;
rong Sun) tir ngudn thic an (tdm Tit, cua, ghe, ca tap) va moi trudng nudi trong md hinh
nudi bién két hop [2].

Vi viy, su ¢6 mat cua 7 kim loai ning (Pb; Hg; As; Cd; Cr'?; Cu; Zn) trong nudc
thai cong nghiép CBTS ¢6 thé 1a nguy co tiém ning, giy 6 nhidm cho thity virc tiép nhan
nguon thai va theo con duong tich liy thyc phdm qua chudi thic an s& anh hudng va gay
nguy hiém cho sirc khoe chung ta.
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Bang 1: Bién dong ham luong 7 kim loai ning theo thoi gian xir Iy
& khoang tai trong tdi uu

Thi T4&i trong Thoi gian| Pb Hg As Cd cr Cu Zn

tw | (KgCOD/ m’.ng.d) | xir li (h) | (mg/l) | (mg/l) | (mg/1) | (mg/l) | (mg/l) | (mg/l) | (mg/l)
1 3.852 0 <10 | <10® | <10” ]0.0134| 0.6328 [ 0.0682 | 0.1918
2 3 <10* | <10* | <10* |0.0127 | 0.5629 | 0.066 | 0.1896
3 6 <10* | <10* | <10® |0.0114 | 0.5566 |0.0606 | 0.1847
4 9 <10* | <10* | <10* |0.0107 | 0.5063 | 0.057 | 0.1668
1 4.248 0 <10” | <10* | <10 |0.0146| 0.6975 | 0.0756 | 0.2113
2 3 <10* | <10* | <10* |0.0137| 0.6071 | 0.071 | 0.2032
3 6 <10* | <10* | <10® |0.0122| 0.598 |0.0655| 0.1864
4 9 <10* | <10* | <10* |0.0113| 0.545 |0.0615| 0.1721
1 4.576 0 <10” | <10* | <10 ]0.0159| 0.7515 | 0.0812 | 0.2271
2 3 <10* | <10* | <10® | 0.015 | 0.6491 [0.0759| 0.2162
3 6 <10* | <10* | <10* |0.0132| 0.6417 |0.0698 | 0.1985
4 9 <10* | <10* | <10® |0.0124 | 0.5806 |0.0658 | 0.1832
1 4.705 0 <10” | <10® | <10” |0.0162| 0.7728 | 0.0837 | 0.2336
2 3 <10* | <10* | <10® |0.0154 | 0.6737 |0.0783 | 0.1556
3 6 <10* | <10* | <10* |0.0137| 0.665 |0.0722| 0.2079
4 9 <10* | <10* | <10® |0.0127 | 0.6013 [0.0682 | 0.1921
1 5.212 0 <10” | <10® | <10® ]0.0182]| 0.8556 |0.0929 | 0.2588
2 3 <10* | <10* | <10® |0.0177| 0.7535 [0.0881 | 0.2557
3 6 <10* | <10* | <10* |0.0158 | 0.7457 |0.0813 | 0.2354
4 9 <10* | <10* | <10® |0.0148| 0.6715 [0.0769 | 0.2187

2. Hiéu suit xi 1y Cd; Cr+3; Cu; Zn & kho#ng tai trong tdi wu trén Aerotank
¢ y g ong

Mic du cac kim loai ning nghién ctru (Pb; Hg; As; Cr™; Cu; Zn) c6 ndng do nim
trong ving giéi han ndng d6 cho phép theo TCVN 5945- 2005 dugc xa thai ra moi trudng
(Riéng Cd c6 ham lugng lén hon chat it). Nhung sy ¢c6 mat cia cac kim loai ndy trong
nudc thai cong nghiép CBTS van c6 thé 1a nguy co tiém ning gy 6 nhidm cho thiry vuc
tiép nhan ngudn thai.

Vi vdy, nghién ctru da tién hanh xac dinh hiéu qua xir 1i 4 kim loai ning (Cd; Cr'?;
Cu; Zn) ¢6 ham lugng cao hon trong nudc thai cong nghiép CBTS bang VSV ¢6 trong bln
hoat tinh trén Aerotank. V&i 3 kim loai ning (Pb, Hg, As) do c6 ndng d6 luén nho hon
10™ (mg/l) nén nghién ciru khong dat vén dé xac dinh hiéu qua xt 1i sinh hoc ciia chung.

Két qua nghién ctru dwoc mé ta va biéu thi trén bang 2 va hinh 2 vé hiéu suat khir 4
kim loai nang (Cd; Cr*%; Cu; Zn) & 5 tai trong, trong khoang tai trong chét ban t6i wu tir
2.52- 5.87 (KgCOD/ m®.ng.d) theo thoi gian xir 1i 0, 3, 6, 9 (h) [3] cho thdy, hiéu sudt x
ly trung binh 4 kim loai nang (Cd; Cr*>; Cu; Zn) trong Aerotank tai tai trong t&i wu 4.576
(KgCOD/ m®.ng.d) thi hiéu sudt xtr 1i Cr*® 1a cao nhét (= 17%). Tiép d6 1a Cd (= 15.1%),
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Cu (= 13.2%) va cudi ciing 1a Zn (= 12.3%).
Bang 2: Hiéu suét xir Iy (n%) Cd; Cr*3; Cu; Zn trung binh trong khoang tai trong t6i wu

Thi T4&i trong Cdra| W% [Cr®ra|n%tr.b|Cura|n%trb|Znra [n% tr.b
tw |(KgCOD/ m’.ng.d)| tr.b |trbCd| trb cr® | trb Cu |tr.binh| Zn
1 3.852 0.0116| 13.43 |0.5419| 14.36 |[0.0612| 10.26 |0.1777| 7.35
2 4.248 0.0124| 15.07 | 0.6238| 16.36 |0.0660| 12.69 |0.1873| 11.38
3 4.576 0.0135| 15.09 | 0.6467| 16.99 |0.0705| 13.18 |0.1993| 12.24
4 4.705 0.0139| 14.20 | 0.5834| 16.32 |0.0729| 12.90 |0.2086| 10.70
5 5.212 0.0161| 11.54 |0.7236| 15.43 [0.0821| 11.63 |0.2366| 8.58

Hiéu suit khir cac kim loai ning theo tiAi trong
18
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Hinh 2: Biéu d6 so sanh hiéu suat xir Iy 4 kim loai ning (Cd; Cr*3; Cu; Zn) theo tai trong

Néu so voi hiéu suat xtr 1i sinh hoa COD trén Aerotank, & cling thoi gian luu thay
lwc 61 wu 18 h, tai tai trong chit ban t6i wu 4.51 (KgCOD/m>.ng.d) 1a 98.96% [3] thi hiéu
suat xir li cac kim loai ning trén & quéa nho. Vi vay, véi cac kim loai ning ndy can phai
nghién ctru cac phuong phap xur 1y khac nhu phuwong phap hoa hoc, phuong phap hoa ly,
phwong phap ki khi, ao hd sinh hoc tu nhién, ... dé cho hiéu suét xir Iy dugc cao hon.

IV. KET LUAN VA KIEN NGHI

Tir cac két qua nghién ciu trén, cho phép rat ra mot sé két luan vé ham luong va
hiéu qua xtr li sinh hoc 7 kim loai ndng (Pb; Hg; As; Cd; Cr'; Cu; Zn) c6 trong nudc thai
cong nghi¢p CBTS trén Aerotank nhu sau:

1. Nong do cua Pb, Hg, As 1 rit nho so voi ndng do cho phép co trong nude thai cong
nghiép loai B theo TCVN 5945- 2005 va bang giéi han nong d6 cho phép cac chat doc
trong xu ly sinh hoc.
2. Nong d6 caa Cd I6n hon chat it so véi ndong do cho phép ¢6 trong nude thai cong
nghiép loai B theo TCVN 5945- 2005 va bang giéi han nong d6 cho phép cac chat doc
trong xu ly sinh hoc.
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3.

Nong d6 cia Cr**; Cu; Zn nim trong giéi han ndng d6 cho phép c6 trong nudc thai

cong nghiép loai B theo TCVN 5945- 2005 va bang gi6i han ndng d6 cho phép cac chat
ddc trong xtt Iy sinh hoc.

4.

Hiéu suét xu Iy sinh hoc 4 kim loai nang (Cd; Cr*®; Cu; Zn) trong Aerotank Ia rat

thap va giam theo thir ty: Cr**> Cd > Cu > Zn.

5.

Can phai nghién ciru cac phuong phap xir Iy khac dé hiéu suét xir Iy cac kim loai

nang dugc cao hon.
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RESULT OF RESEARCH ON THE CONTENT AND THE HEAVY METAL
TREATMENT POSSIBILITY IN WASTEWATER FROM SEAFOOD
PROCESSING INDUSTRIES ON THE AEROTANK

NGUYEN PHUOC HOA

Summary: The report presents the results of studies on the variation of content and
effective of biological treatment of seven heavy metals (Pb; Hg; As; Cd; cr: cu; Zn) in
wastewater from seafood processing industries on the Aerotank at optimum load around 2.52-
5.87 (KgCOD/m?*.24hours) and optimum hydraulic retention time about 18 hours.
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