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ABSTRACT

Waste water treatment is the most concern of many factories in Aquatic products
processing industry. Microbes were used extensively in waste water treatment. It is well
known that microbe is one of the most useful methods to treat the pollutants in waste water
especially for organic substance. This study is to examine the effects of some microbial
combinations on waste water of aquatic products processing factory in aerobic and anaerobic
condition. The result has showed that aerobic condition accelerates the waste water treating
process of microbes. The combination of Bacillus subtilis, Nitrosomonas sp. (10 cfu/l),
Nitrobacter sp. (10** cfu/l), Saccharomyces (10 cfu/l), Potassium solubilizing bacteria (10"
cfu/l) (KSB) with the treating concentration is 1 liter/m* has showed the fastest rate of waste
water treatment. The water after treatment meets standard B of Vietnam Standard for waste
water treatment.

GIOI THIEU

Ché bién thiry san 12 mot trong nhitng nganh miii nhon mang lai nhiéu ngoai té cho dat
nudc. Tuy nhién, song song véi nhitng thanh qua dat dugc nganh ché bién thay san ciing gy
ra nhidu van dé vé méi truong boi tinh chéat va thanh phan chat thai caa n6. Day ciing 1a mbi
quan tdm hang dau caa cac doanh nghiép thiry san.

Nhin chung, nuéc thai ché bién thay san thuong ¢ céc thanh phan 6 nhiém vuot quéa
tiéu chuan thai cho phép nhiéu lan. Trong khi d6, luu luong nudc thai tinh trén mot don vi san
pham ciing khé I6n, thuong tir 30 — 80 m® nuéc thai cho mot tan thanh phim (LAm Minh Triét
va ctv., 2004).

Xay dung hé thdng xir Iy nudc thai hoan chinh cho bat cir co so san xuat hay nha may
nio déu ciing khong don gian, doi hoi kinh phi thuc hién ciing nhu dién tich dat xay dung kha
I6n. Diéu nay chinh 14 rao can cho viée dau tu xtr ly nude thai caa nha may ché bién thay san
va lam cho van dé vé moi truong thém tram trong. Vi vay viéc &p dung, hra chon cac phuong
phép hop 1y dé xu Iy ngudn nudc thai 1a hét stc quan trong.

Cong nghé¢ xu ly nuoc thai ngay cang di sau vao ép dung cong ngh¢ sinh hoc va cac
bién phép sinh hoc ciing d& chirng minh hi¢u qua xu ly triét dé, hon han nhitng bién phap xu
ly hoa ly khéc.

. Xur Iy nudc thai bang cong ngh¢ sinh hoc dap tng muc dich dua dong thai vao vong
tuan hoan ty nhién cua vat chat, chat thai duogc xu ly va phan huy theo chu trinh sinh hoc tu
nhién. Két qua cua qué trinh xir ly 1a cac chat thai dugc chuyén hda hoan toan thanh dong thai
sach.

Muc tiéu ciia nghién ctru nay 1a danh gia hiéu qua xir Iy nuéc thai nha may ché bién
thay san cua nhitng té hop vi sinh vat & nhitng nong d6 khac nhau trong dieu kién hiéu khi va
ky khi.
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VAT LIEU VA PHUONG PHAP NGHIEN CUU
Pia diém
Nuéc thai dwoc liy tir cdng ty C6 phan kinh doanh thay hai san Sai Gon (APT). Lo 4-

6-8, Buong 1A, Khu cong nghiép Tan Tao, Quan Binh Tan, Thanh phd Ho Chi Minh, Vit
Nam. Thi nghiém dugc tién hanh tai khoa Thuy San, truong Pai Hoc Néng Lam TPHCM.

Phuong phap nghién ciru
Khdo sat adnh hweng cua VSV 1én qua trinh xa ly nwéc thdi

- Céch ldy mau tir nha may: Lay mau vao budi sang, van chuyén trong thoi tiét mat me,
thoi gian van chuyén khoang 1gio 30 phat. Nudc thai chira trong can nhya cé dung tich 30 lit.

- Céch thu mau phan tich: Sau thi nghiém mau thu duoc chira trong chai nhya 1,5 lit,
day kin nap, trdnh &nh nang truc tiép va dugc gir lanh trong suot qué trinh van chuyén dén
trung tdm phén tich. Thoi gian van chuyén mau khoang 1 gio.

- Thoi gian thi nghiém: 24 gio.
- Vi tri ldy mau tai nha may: Dau vao (tai bé gom trudc khi bom vao bé diéu hoa).
Bé tri thi nghigm

Thi nghiém 1: So sanh kha ning xir ly nuéc thai & nhimng diéu kién khac nhau

Nghiém thuc

TN1A TN1B TN1C

(C6 bd sung vi sinh vat va khdng suc khi
0xy). BO sung hé vi sinh vat bao gom :

(Khéng b sung vi (Khong bé sung visinh  Bacillus subtilis (10'), Nitrosomonas

sinh vat, khong suc vét nhung c6 suc khi sp. (10™), Nitrobacter sp. (10*),

oxy) oxy lién tuc 24 gio) Saccharomyces (10*%), Vi khuén phan
giai lan (10%) véi ty 18 ty 18 1ml hé VSV

khao sat/10 lit nudce thai)

Thi nghiém Iap lai ba lan. Céc chi tiéu theo ddi: pH, BODs, COD, Nito tong s,
Photpho tong so, Chat ran lo Ling.

Thi nghiém 2: Khao sat hiéu qua xt ly nudc thai cua cac hé sinh vat khac nhau

Nghiém thuc

TN2A TN2B TN2C TN2D

Bacillus subtilis (10*%)
Saccharomyces (10%%)  Bacillus subtilis (10'%)  Nitrosomonas sp. (10™)

Bacillus subtilis /2 phan giai  Saccharomyces (10%)  Nitrobacter sp. (10M)

12
(107) lan Vi khuan phan giai 1an Saccharomyces (10%9)
(10" (10" Vi khuin phén giai lan
(10%)

Thi nghiém lap lai ba lan, suc khi oxy lién tuc 24 gio véi ndng do 10ml VSV khao
sat/10 lit nuoc thai. Cac chi tiéu theo doi: pH, BODs, COD, Nito tong so, Photpho tong so,
Chat ran lo ltng.

489



Thi nghiém 3: Khao sét cac ndng d vi sinh vat khac nhau trong xtr ly nudc thai

Nghié¢m thtrc TN3A TN3B TN3C

Bacillus subtilis
(10%)
Nitrosomonas sp.
(10™)
Nitrobacter sp. (10*%)
Saccharomyces
glolZ)

Vi khuan phan giai

lan (10"

(10 mlh¢ VSV khao (1 mlh¢ VSV khao (0,1 ml hé¢ VSV khao
sat/10 lit nudce thai) sat/10 lit nudce thai) sat/10 lit nudc thai)

Thi nghiém Iap lai ba [ﬁn vé} suc [(hl"lién tuc 24 gi¢. Cac chi tiéu theo doi: pH, BODs,
COD, Nito tong so, Photpho tong so, Chat ran lo 1tng.

Dung cu va vt ligu tién hanh thi nghiém
- Thau nhya c6 dung tich 10 lit
- May suc khi
- Méy do pH
- Can dién tr
- Céc dung cu thi nghiém: gidy loc, nhiét ké, pipet, binh tam gi4c, 5ng nghiém...
Phwong phdp phin tich miu
BODs: TCVN 6001 — 1995 hoac OxiTop - WTW
COD: TCVN 6491 — 1999 hoac SMEWW -5220 - C
Nito tong s6: TCVN 5987 — 1995 hozic TCVN 6638 — 2000
Photpho tong sb :TCVN 6202 — 1996 hozic 6202 — 2008
Phuong phap do chat rin lo ling :

‘ Chuan bi gidy loc: Say khé gidy loc ¢ nhiét d6 103°C trong 24 gio va can (trong luong
lan 1).

Loc 100ml mau nuéc chuan bi sin. Lay gidy loc bang mot nhip nho (khdng duoc
cham vao phan vat chat trén bam gidy loc), sau d6 say khd ¢ 103°C trong 24 gio. Lam ngudi
giay loc trong binh hit 4m va cn trong luong gidy loc 1an 2. Tinh lwong chat rin lo lirng theo
cong thuc sau:

SS(mg/1)=(F —T)@
V
Trong do: F (mg): Trong luong gidy loc lan 2
T (mg): Trong lugng giay loc lan 1 (ban dau)
V (ml): Thé tich nuéc thai
KET QUA
Thi nghiém 1: So sanh kha niing xir ly nwéc thai & nhirng diéu kién khac nhau
Két qua thi nghiém duoc trinh bay ¢ bang 3.1
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Bang 3.1: Két qua trung binh c4c chi tidu trong ting thi nghiém 1
Gid tri trung binh céc chi tiéu (mg/l)

Chi tiéu
TN1A TN1B TN1C
SS 302,67 189,67 112,67
BODs 751,67 403,33 32,67
COD 1141,67 885,67 69,67
N tong s6 169 153 43,19
P tong s6 53,86 48,2 27,83
Chi tiéu SS
500
__ 4501
S 4004
£ 350
:3 300
2501
S 2001
£ 150
:g 100+
50
0 N T T T \‘ T T T
Pduvao TNIA TNIB  TNIC Diuratai CotA- CotB -
tai cong congty TCVN TCVN
ty 5045 - 5945 -
2005 2005

Biéu d6 3.1: So sénh gia tri chi tiéu SS trung binh sau cac thi nghiém 1 véi gia tri ciia cong ty
va TCVN 5945 — 2005.

Qua bang 3.1 cho thiy kha ning lam giam chét ran lo limg trong nudc thai cia hé
VSV hién hitu trong nudc thai & TN1A 1a khong dang ké vai hiéu suat trung binh sau 24 gio
dat duoc khoang 33,33%. TN1C la tét nhat véi gia tri trung binh cua SS sau 24 gio giam
xudng con khoang 112,67 mg/l, dat hidu sut ling trung binh Ia 75,18%. Tuy nhién, chi tiéu
SS cua nudc thai sau khi xir Iy & TN1C van chwa dat y8u cau nuéc thai loai B. Nhu vay, viéc
bo sung VSV va qua trinh suc khi oxy c6 tac dung hé trg cho qua trinh xir ly chat ran lo ling
trong nudce thai.

Chi tiéu BODs

Qua biéu 6 3.2, chiing tdi thay rang: gia tri trung binh cua chi tiéu BODs sau 24 gio &
TN1C Ia tét nhat voi két qua 1a 32,67 mg/l, dat hiéu trung binh la 95,32%, dat quy dinh nuéc
thai loai B va tét hon nudc thai dau ra caa cong ty 1a khoang 2,62%. Nhu vay, viéc bd sung
VSV va suc khi oxy c6 hiéu qua cao trong viéc lam sach nuéc thai ché bién thity san, cé thé la
do nuéc thai ché bién thuy san bi 6 nhiém chu yéu bai chat thai hiru co ma VSV dé dang phan
hay.
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BOD (5 ngay)

800- 698 751,67

700+
600+
500+
4004
3004
2004
100+

Gia tri chi tiéu (mgll)

Paduvao TN1A TN1B  TNIC Piuratai CotA- CotB -

tai cong congty TCVN TCVN
ty 5945 - 5945 -
2005 2005

Biéu d6 3.2: So sanh gi4 tri chi tiéu BODs trung binh sau cac thi nghiém 1voi gia tri cua cong
ty va TCVN 5945 — 2005.

Chi tiéu COD

COD
1400, 1252
. 1141,67
> 1200
885,67
é 1000
=]
@ 800
et
S 6001
£ 400
s
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O N T T ‘ T N T T T
Padu TN1A TN1B TNIC Daura CotA- CotB -
VAo tai tai TCVN TCVN
cong ty congty 5945 - 5945 -
2005 2005

Biéu d6 3.3: So sanh gia tri chi tiéu COD trung binh sau céc thi nghiém 1 véi gia tri ctia cong
ty va TCVN 5945 — 2005.

Biéu d6 3.3 cho thiy chi tieu COD trung binh ¢ TN1C 1a dat yéu cau theo tiéu chuan
nudc thai loai B va tét hon so véi két qua dau ra cua hé thdng xir ly cua cong ty véi hiéu suat
xtr ly trung binh sau 24 gio la khoang 94,44%, trong khi d6 TN1B la khoang 29,26%, TN1A
la khoang 8,81% van chua dat so véi quy dinh nuéc thai ¢ loai B. Nhu vay chiing toi nhan
thay rang hiéu suat xir Iy caa VSV cho hai chi tiéu BOD va COD 1a nhu nhau va phu hop véi
ban chat ciia nguon gay 6 nhidm nudc thai ché bién thay san la cac chét hiru co dé bi VSV
phan huy.

Tir biéu d6 3.4 hiéu suat xir ly trung binh chi tiéu Nito tong sé sau 24 gio cia TN1C la
t6t nhat dat khoang 74,74%. Tuy nhién nudc thai van chua dat voi quy dinh cia nude thai loai
B. Diéu nay c6 I& 1a do trong nudc thai cd chira dam phi protein ma VSV khéng thé phan giai
duogc nhu cac loai mudi uré, mudi nitrit, mudi nitrat...
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Chi tiéu Nito téng sé

Nito’ téng sé
171 169
180 153
= 1601
g 140,
5 120
Q@ 100/
it
'S 80
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©
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0+~ ; ‘ ‘ — ‘ ‘ ’
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tai cong taicong TCVN TCVN
ty ty  5945- 5945 -
2005 2005

Biéu d6 3.4: So sanh gia tri chi tiéu Nito tong s6 trung binh sau céc thi nghiém 1 véi gia tri
cua cong ty va TCVN 5945 — 2005.

Chi tiéu Photpho téng so

Phopho téng sé
60- 53,86
— 48,95 48,2
B 50
E
S 404
Q@
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c
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V3o tai tai TCVN TCVN
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2005 2005

Biéu d6 3.5: So sanh gia tri chi tiéu Photpho tong sb trung binh sau cac thi nghiém 1 voi gia
tri ciia cong ty va TCVN 5945 — 2005.

Qua biéu d6 3.5, ching t6i thay rang gia tri trung binh sau 24 gio cua chi tiéu Photpho
tong sd & cac thi nghiém con rat cao, céc thi nghiém c6 hiéu suat xir Iy trung binh thip nhét.
Tt nhat & TN1C chi dat hiéu suat xi ly trung binh 12 khoang 43,2%, trong khi d6 TN1B dat
khoang 1,53%. Hiéu suét xu ly thap Ia do cac thi nghiém thic hién trong diéu kién hiéu khi,
trong khi d6 theo 1y thuyét qué trinh khir photpho t6t nhat & diéu kién yém khi.

Két lugn

- pH trung binh cua nuéc thai trong cac thi nghiém dao dong trong khoang 7,42 —
7,74 dat yéu cau nudc thai ca loai A va loai B, thich hop cho viéc xir ly bang vi sinh vat.

- Qua két qua tt nhat & TN1C, chlng t6i nhan thay rang:

+ Viéc bd sung thém VSV két hop viéc suc khi oxy lam cho qua trinh xt Iy duoc xay ra
nhanh hon, hi¢u suat cao hon.

+ Ban chat nudc thai ché bién thay san cha yéu la cac chat hitu co d& bi phan hay do VSV.
Thi nghiém 2: Khao sat hiéu qua xir ly nwéc thai caa cac hé sinh vat khac nhau
Két qua thi nghiém duoc trinh bay theo bang 3.2
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Bang 3.2: Két qua trung binh cac chi tiéu trong thi nghiém thay ddi thanh phan hé¢ VSV
Gid tri trung binh céc chi tiéu (mg/l)

Chi tiéu
TN2A TN2B TN2C TN2D
SS 96,67 92 85 66
BOD 25,67 21,67 20,67 21,67
CoD 104,67 51,61 50,33 54,33
N tong sb 56,56 42,6 104 42,19
P tong sb 28,69 26,77 26,14 23,4

pH trung binh cua cac thi nghiém dao dong trong khoang 7,7 — 7,85 dat tiéu chuan

nudc thai loai A va loai B, thich hop cho sy hoat dong cua hé VSV.

~_Hiéu sut xir ly trung binh cua céc chi tiéu nu6c thai 6 TN2D la tot nhat. Diéu nay cho
thay rang hiéu suat xtr ly nudc thai tot nhat khi c6 su két hgp hoat dong cua nhiéu loai VSV
bao gom: Bacillus subtilis, Nitrosomonas sp., Nitrobacter sp., Saccharomyces , Vi khuan
phan giai lan.
Thi nghiém 3: Khao sat cac nong d9 VSV khéc nhau trong xir ly nwéc thai
Két qua thi nghiém duoc trinh bay theo bang 3.3

Bang 3.3: Két qua trung binh c4c chi tidu trong ting thi nghiém thay d6i ndng do hé VSV
Gid tri trung binh céc chi tiéu (mg/l)

Chi tiéu
TN3A TN3B TN3C
SS 66 81 82
BOD:s 21,67 47,67 64,33
CoD 54,33 122 142,67
N tong s6 42,19 49,23 63,8
P tong s6 23,4 26,5 26,66

pH trung binh cua cac thi nghiém dao dong trong khoang 7,83 — 8,06 dat tiéu chuan
nudc thai loai A va loai B, thich hop cho sy hoat dong cua hé VSV.

Qua bang 3.3, ching t6i nhan thay rang kha nang xir Iy nudc thai caa hé vi sinh vat &
ndng d6 TN3A la tét nhat véi higu suat xir Iy trung binh sau 24 gio cua céc chi tiéu BODs la
khoang 96,9%, SS la 85,46 %, COD la 95,66%. Tuy nhién, hiéu SUAL XUt ly caa hai chi tiéu
Nito tong s6 va Photpho téng s6 Van chua dat dugc yéu cau loai B va van cao hon so véi dau
ra ciia cong ty. Hiéu suat xir ly tot nhat caa chi tieu Nito tong s chi dat khoang 75,33%,
Phopho tng sé la khoang 52,2%.

Nhin chung, hiéu suat xir ly trung binh céc chi tiéu nudc thai cua hé VSV gan nhu ty
I¢ thuan véi nong dd hé VSV b6 sung vao nuoc thai. Nhu vay, véi lugng hé vi sinh vat
(Bacillus subtilis (10%), Nitrosomonas sp. (10™), Nitrobacter sp. (10™), Saccharomyces
(10'?), Vi khuén phan giai 1an (10'2)) 10 ml cho 10 lit nudce thai thi qué trinh xir Iy nuéc thai
xay ra nhanh nhét, hiéu suat xir Iy trung binh céc chi tiéu sau 24 gio cao nhét.
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KET LUAN VA PE NGHI
Két luan

Hiéu sut xir Iy cuia h¢ thong xu Iy nudc thai khéa cao. Céc chi tiéu khao sat déu nam
trong gigi han cho phép thai ra nguon tiép nhan loai B.

Khd nang ap dung h¢ vi sinh vat trong xur Iy nugc thai ché bién thuy san la c6 y nghia

thuc té. Cac chi tieu khao sat déu c6 hiéu suat tuong dol cao trong thoi gian ngan nhiéu chi
tiéu khao sat déu nam trong giGi han cho phép thai ra ngudn tiép nhan loai B. Cu thé:

pH nuéc thai thich hop cho viéc xtr Iy nudce thai bang VSV.

Vira b6 sung hé VSV két hop véi viéc suc khi oxy cho qué trinh xir Iy nhanh hon va
hiéu suat xur ly cao hon.

Thanh phan hé vi sinh vat c6 hi¢u sudt xi Iy tét nhit: Bacillus subtilis (10%?),
Nitrosomonas sp. (10™), Nitrobacter sp. (10*%), Saccharomyces (10*%), Vi khuén phan giai lan
(10'2).

Nong d6 hé VSV cang cao, hiéu suét xir ly cang tét. Nong do hé VSV tot nhat la 1
lit/1 m® nudc thai.
bé nghi

Dé danh gia chinh xac hiéu qua hoat dong cua hé vi sinh vat trong viéc xir Iy nudc thai,
cht’mg toi de nghi: Nghién ctru thém ve thoi gian xu 1y, ’néng’dé hé VSV trén co s¢ dam bao
cac yeu to anh huong den qua trinh xur ly theo nguyén tac “toi da hoa hiéu qua, toi thicu hoa

chi phi va thoi gian xt ly” dé tir d6 cac chi tiéu khao sat déu nam trong gisi han cho phép thai
ra ngudn tiép nhan loai B, dic biét Ia hai chi tiéu Nito tong s6 va Photpho téng so.
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