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TOM TAT: Nudc thdi san xudt keo dwa tai Bén Tre c¢6 pH thcfp 3,9 — 4,2, 6 nhiém hitu
co rdt ngng COD = 8.625 — 13.875 mg/l, BODs= 5.350 — 8.500 mg/l, dau m& thuc vt = 284 —
306 mg/l, ngodi ra con bi é6 nhiém béi N. Tuy nhién, cho dén van chuwa dwgc quan tam xu ly
thich déang, vi viy ¢6 nguy co gdy é nhiém nguon tiép nhdn, dic biét la nguon nuwée cdp cho
sinh hoat nhw séng Ham Ludng. Pé tai dd nghién ciru thanh céng cong nghé xir Iy nuée thai
phit hop véi diéu kién kinh té - xd hoi ciia dia phwong: chi phi dau tw va van hanh thap, dé vén
hanh. Cong nghé gom cdc cong doan chinh nhw sau: Tdach dau mé bang thiét bi ling vdch
nghiéng, loc sinh hoc ky khi voi thoi gian heu 2 ngay (hiéu sudt 70%), loc sinh hoc hiéu khi thoi
gian lwu I ngay (hiéu sudt 97%), sir dung gid. thé xo dira. Nude sau xir Iy dat TCVN 5945-2005
cot B. Pé dat tiéu chudn cét A can bo sung bé loc cat, than hoat tinh hodc hé sinh hoc, tup theo
diéu kién mat bang ctia co s san xudat.

Tir khoa: xir Iy nuoc thdi, keo dira, tach dau, loc sinh hoc.

1. GIOI THIEU

Bén Tre 1a tinh thudc ving PBSCL véi ciy dira 1a loai cay nong nghiép chi yéu, gin 40 ha
tréng dtra, san lugng trén 200 tri¢u trai/nam. Tt trai dira cé thé tao ra cac san phém nhu: thach
dura, keo dura, stra dua ,... voi téng san luong 1én dén 20.000 tAn/nam.

Do san xudt ty phat theo qui mé ho gia dinh, hiéu biét vé méi trudng ciia cic co s& san xuét
chua cao, do d6 da gy ra cac van dé 6 nhiém. Nudc thai keo dira 6 ham lwong COD, BOD va
dau m& khé cao véi luwong nudc thai trung binh sinh ra khi san xuét 1 tn keo dura 1a 2,5m’ nuGe
thai. [1]

Thanh phﬁn va tinh chit 6 nhidm cta nudc thai da duoc khao sat, do dac tai phan xuong IV
thudc cong ty TNHH Péng A nhu sau.

Bang 1. Thanh phan, tinh chat nudc thai san xuat keo dira.

STT | Chi tiéu Pon |Lin1| Lin2 | Lan3 | Gia | (TCVN 5945 —2005)

vi tri TB cOt B

1 |pH - 391 4.15 4,07 | 4,04 55-9

2 | N NH, mg/l | 14,8 28 495 | 308 1

3 Phospho mg/l 3,4 6,7 11,2 7,1 6

4 | COD mg/l | 8.625 | 9.450 | 13.875 | 10.650 80

5 | BODs(20°C) | mg/l | 5350 | 5.860 | 8.500 | 6.570 50

6 |SS mg/l | 4.700 | 4.560 | 5.200 | 4.820 100

7 | Nhiét do °C 31 35 39 35 40

8 |Daumdtong | mg/l | 270 285 362 306 20

Nguon: PTN Khoa Méi triwong — Truong Pai hoc Bach Khoa Tp. Ho Chi Minh
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Hinh 1. Nudc thai keo dira

Tai thi xa Bén Tre, cac co sO san xuét keo dtra thuong nam xen k& trong khu dan cu va cé
dién tich chat hep, do do phai mg dung cdng nghé cao tai, khong thé sir dung diéu kién tu
nhién nhu ho sinh hoc..

Nudc thai keo dira c¢6 thanh phan chét hitu co, N, P cao va ti s6 BOD/COD > 0.5 , dong thoi
khong chira cac thanh phan doc hai nén hoan toan c6 thé xir Iy bang phuong phap smh hoc [3].
Qué trinh loc sinh hoc ky khi va hiéu khi véi gia thé xo dira dugc d& nghi vi ¢6 nhiéu vu diém
nhu: d& van hanh, mat do vi sinh cao dan dén khéi tich cong trinh nho, chi phi dau tu va van
hanh thap, pht hop véi diéu kién kinh té - xa hoi ctia dia phuong [2,4]

Tuy nhién, nudc thai c6 nong d6 diu md thyc vat cao, nén trude tién phai tach diu md.

2. NQI DUNG NGHIEN CUU

2.1. Nghién ctru hiéu qua tich dau.
Mb hinh: Thing nhya dung tich 20 lit, chiéu cao 45cm, dudng kinh 26cm, c6 bé tri voi thu
nudc sau lang ¢ day thung (Hinh 2)
Vit liéu: Nudc thai ban dau ¢6 ham luong dau m& dau vao trong khoang tir 270 — 362 mg/I.
Muc dich: xac dinh kha nang néi tu nhién cua dau theo thoi gian trong binh ling.
Tién trinh: theo ddi ndng do dau theo thoi gian luu

2.2. M6 hinh Ky, khi
MO hinh: thung nhya tron dung tich 20 lit, chiéu cao 45 cm, duong kinh 26 cm. Trén dinh
c¢6 6ng dan nuéc xudng day bé, mot van théng khi va mot van xa nudc ra, dudi day ciing co
mot van thu xa bun (Hinh 3)
Vat lidu:
- Bun ky khi
- Gia thé xo dira: 25g/1 ( dugc xac dinh tir dé tai khac, theo trd Iuc ti uu)
- Bom tuan hoan
Muc giéu: xac dinh hiéu qua phan huy chét hiru co tdi wu cta qua trinh loc sinh hoc ky khi
v6i gid the xo dira. Xac dinh phuong trinh dong hoc
. Tién trinh: giai doan thich nghi khoang 22 ngay, giai doan 6n dinh duoc thir nghiém véi
noéng do COD trong khoang 2000 - 8000mg/1, luu lugng dong c6 dinh. Theo déi dién bién COD
va pH dau ra theo thoi gian.
2.3. M6 hinh hiéu khi
Mo hinh: thung nhya tron dung tich 20 lit, qhiéu~cao 45 cm, duong kinh 26 cm. C6 1 van
dudi day deé xa bun, mot van phia trén dung d€ lay mau nham xac dinh hi€u qua xt ly theo thoi
gian (Hinh 5).
Vat li¢u:
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- Bun hiéu khi
- Gi thé xo dira : 20g/l (dwoc xac dinh tir dé tai khac, theo tré Iyc téi wu)
- Bom tuan hoan va may nén khi
Muc tiéui xéac dinh hiéu qua phan hay chat hitu co tdi wu ciia qua trinh loc sinh hoc hiéu
khi véi gia thé xo dira.Xac dinh phuong trinh dong hoc
Tién trinh: giai doan thich nghi khoang 15 ngay, giai doan 6n dinh duge thir nghiém voi
COD trong khoang tir 1000 - 2000mg/1, luu lugng dong c6 dinh. Theo d6i dien bién COD va
pH dau ra theo thoi gian.
2.4. Mo hinh lién tuc
M6 hinh lién tuc gdm 3 mé hinh tinh da trinh bay & trén méc ndi tiép, nudc thai dugc cap
vao lién tuc véi cac gia tri COD khac nhau. (Hinh 5)
Muc tiéu: kiém ching cac két qua ciia mé hinh tinh
Theo ddi din bién COD, pH.

2 Ong thong hoi ’ May théi khi
—l Lop
H 7% E Bom tudn hoan .

F
Xor dira Xo dira
Van xa
Van xa
1 Vanxa
. il H
Hinh 2. M6 hinh tich ddu ~ Hinh 3. M6 hinh ky khi Hinh 4. M6 hinh hiéu khi
NUGC THAI v
— s MAY THOI KHi
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Hinh 5. M6 hinh lién tuc
3.KET QUA NGHIEN CUU
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3.1. Két qua trén md hinh tach dau
Dau ndi l‘:élt nhanh dat hiéu suét 75,17% chi trong vong 1 gid. Sau do, luong dau giam
khong dang k&, do d6 chon thoi gian tach dau la 1 gio.
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Hinh 6. Luong diu con lai sau ldng tu nhién Hinh 7. Hiéu qua ling dau theo thoi gian

Két qua nghién ciru da ching minh dau ndi dé dang dugc loai bo trong thémh‘phﬁn nuéc
thai bang phuong phap lang tu nhién [6] do sy chénh 1&ch vé khoi Iuwgng riéng: dau (ti trong
0,915-0,918) va nudc (ti trong: 1,015 —1,086).

3.2. Két qua trén mé hinh ky khi
Hiéu suat phan hily COD vdi cic tai trong khac nhau dugc trinh bay trén do thi
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Hinh 8. Hi¢u suat phan huy COD theo thoi gian Hinh 9. Dién bién pH theo thoi gian

Vé d6 thi hiéu sudt theo nong dé6 COD ban dau, suy ra nong dé t6i wu la 6000 mg/l
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Hinh 10. Hiéu suit xtr Iy theo ndng d6 COD ban dau
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M6 hinh sinh hoc loc ki khi ¢6 kha nang xt Iy 47 — 66% COD. Tai trong cang cao, hi¢u
sut xtr Iy COD cang thép.

Bén chét ciia qua trinh phan hity dugc gidi thich boi hoat dong ciia cac vi sinh vat tham gia
trong quéa trinh thiy phan, chuyén hoa cic thanh phan hitu co dic trung nhu: acid béo no
Panmitic, acid Lauric (44-52%), Mistiric (13-19%), triglyxerit thanh cac dang acid don gian va
cudi ciing 1a CHy; CO, va nude [3].

Théng sb pH giam 0,5 — 0,62 don vi trong vong 2-3 gi¢r diu sau do ting dan 0,05 — 0,25 don vi
ciing ching minh qua trinh acid héa va metan hoa d dién ra trong bé loc sinh hoc ki khi.

Bang 2. Két qua nghién ctru trén mé hinh tinh (COD = 6000mg/I va xo dira 1a 25g/1)

Thoi gian (h)
. A Oh 2h 4h 6h 8h 12h 24h
Thong so
COD (mg/l) 6000 | 5850 | 5550 | 5400 | 5250 | 4650 2400
pH 7.15 6.68 6.69 6.62 | 6.65 | 6.67 6.61
Ln(-AS/At) - 2.60 2.18 230 | 230 | 2.18 1.80
LnS - 1,76 1,70 1,69 1,65 1,53 0,80

Xdc dinh phirong trinh dong hoc ¢ diéu kién téi uu

Phuong trinh dong hoc hinh thirc theo co chat c6 dang:

L o B M e
r=—t B ksnq) iV
t
s hm-D M iinms@)
dt v

Trong do:
S: ndng do co chat (COD)
V: thé tich nudc trong mé hinh
M: khdi luong vat liéu dém. [5]
Mot cach gan dung phuong trinh (2) dugc bién d6i thanh:

A M
m-2%ctu™ ki nms3)
At V
V& db thi, xac dinh dugc cac thong sb dong hoc: n = 10,6069, k = 0,145
ﬁ 3
a -
y = 0.6069x + 1.2865
L 25 RZ=0.7299 *
/‘/‘0(
2
/
1.5
;
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0 , ‘ ‘
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Hinh 11. X4c dinh bac phan tng va hang s6 tbc d6 phan g ciia qué trinh ky khi

Trang 41



Science & Technology Development, Vol 12, No.13 - 2009

3.3. Két qua mé hinh hiéu khi
Hiéu suit phan hiy COD véi cac tai trong (ndng d6) khac nhau dugc trinh bay trén do thi.
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Hinh 12. Hiéu suat phan huy COD theo thoi gian Hinh 13. Di¢n bién pH theo thoi gian

Vé d6 thi hiéu sudt theo nong dé COD ban dau, suy ra nong dg t6i vu la 1500 mg/l
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Hinh 14. Hiéu suét xir 1y theo nong do COD ban dau
Bang 3. Két qua nghién ctru trén md hinh tinh (COD = 1500mg/I va xo dira 1a 20g/1)

hai gian (h)
N P Oh 2h 4h 6h 8h 10h 24h
Thong so
COD (mg/l) 1575 | 1088 713 188 113 75 38
pH 7.00 7.30 7.63 8.12 8.20 | 8.14 8.12

Két qua nghién ciru trén mo hinh loc hiéu khi cho thy hi¢u qua xit Iy COD dat 97,5% véi
tai trong van hanh t61 vu la 1,5 kg CQD/m3.ngéy. Trong vong 8 gio dau, dudi tac dung cua vi
sinh vat hiéu khi, COD giam nhanh dén 92,5% sau do tiép tuc gidm cham va dat 97,5% sau 24
gio.
Phurong trinh déng hoc phdn huy co chat
Phuong trinh dong hoc hinh thirc dbi voi qua trinh hiéu khi dong dang qua trinh ky khi: [5]
Vo dS
r=——-." —=kS" (4)
M dt

Sau khi 14y tich phan va bién ddi ta co:
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S
i M((1-n)
Vi, x = (So— S (t) /Sy - d6 chuyén hoé cua co chét
Dé xac dinh bac phan tng & diéu kién 6n dinh ta can sb do n@)ng dd cta co chét tai cac thoi
diém: 1, ing véi X, = 40%; 1, tmg vai X, = 60%.
Lap ti 1¢ phuong trinh tai 2 thoi diém nay ta dugc:

o 1-fi-0-x)"]

)

r, 1-[-(0-x)"] ©
Cho n thay dbi, tinh t,/1, theo cong thirc (6) ta c6 bang va db thi sau:
n 1.4 1.5 1.6 1.7 1.8 1.9 2
t1/72 0.512 0.501 0.489 0.478 0.467 0.456 | 0.444
o PO THI BIEU DIEN QUAN HE n - (t1/t2)
3 0.7
0.65 = y =-0.0017x>-0.1085x + 0.6676
0.6 R?=1
0.55 -
0.5
0.45 -
0.4
0 02 04 06 08 1 1.2 14 1.6 1.8 2

Hinh 15. Xac dinh bac phan tng va hing s6 tbc d6 phan tng ciia qué trinh hiéu khi
Quan hé giira 1,/1, va n duoc mé ta boi phuong trinh bac 2 gin dung 14 :
11/15 = -0,0017n* — 0,1085n + 0,6676
v6i hé sb twong quan rat cao R*=1.
Theo s6 liéu thuc nghiém ta xac dinh dugc ti/1, , thay vao phuong trinh, giai va thu dugc
bac phan tng n. The n vao cong thirc sau dé xac dinh k:
. SEvli-(-x) ]
™ (1-n)
Xac dinh dugc cac thong ) dong hoc: n= 0,162, k = 0,0262

(7

3.4. Két qua m hinh lién tuc

Tir dd thi cho thiy hiéu qua xtr Iy COD giam dan khi tai trong COD ting. Tai trong chung
phu hop cho qué trinh loc ky khi va hiéu khi 1a 3,75 kgCOD/m’/ngay, dat hiéu qua 97,8%.
Néng dd COD dau ra dat duoc tiéu chuan loai B.
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Hinh 16. Hi¢u qua xt ly COD va pH & céc tai trong khac nhau

4.KET LUAN
Nude thai keo dira ¢6 ham lugng dau m& va cac ché,t hitu co cao gy 6 nhiém ning nhung
c6 kha nang xtr Iy bang loc sinh hoc, hi€u qua thu duoc rat cao.
~ Cong ngh¢ dé xuat gdbm tach dau bang phuong phap ndi tu nhién, didu chinh pH, loc ky khi
két hop loc hiéu khi trén gia thé xo dira, nudc thai dau ra dat ti€u chuan thai loai B.

Hoa chat
‘Bé qié}l Bé loc ky Bé loc Ngudn tiép
Nude hoa va tach khi hiéu khi nhan

Hinh 17. So d6 cong nghé xir Iy nudc thai keo dira

Két qua thi nghiém trén mé hinh tinh ciing nhu mé hinh dong cho thy xo dira 1a mot loai
vat liéu loc c6 hi¢u qua xu Iy cao, ma chi phi rat thép va 1a vat liéu san co tai dia phuong.

Dé dat tiéu chuan thai cot A can bd sung bé loc cat két hop than hoat tinh hodc hd sinh hoc,
tuy theo diéu kién mit bing ciia co sO san xuat.

Do d6, kién nghi trién khai nhanh chong hé thong xir Iy nude thai cho cac co so san xuat
keo dira, dé gop phan bao vé ngudn nudce, song Ham Ludng cho tinh Bén Tre.

A STUDY ON TREATMENT TECHNOLOGY FOR COCONUT PRODUCTION
WASTEWATER

Nguyen Van Phuoc, Nguyen Thi Thanh Phuong, Tran Thi Sau
Institute for Environment and Resources, VNU-HCM

ABSTRACT: Wastewater form coconut candy production in Ben Tre have
characteristics as low pH= 3.9-4.2; high organic substances pollution with COD= 8.625 —
13.875 mg/l, BODs= 5.350 — 8.500 mg/l, vefetable oil = 284 — 306 mg/l, nitrogen pollution.
However, there has not been proper wastewater treatment. As a result, wastewater from
coconut candy productin may be the main source of polution to Ham Luong river — a domestic
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water supply source. This research introduce a effective method for treatment of coconut candy
production wastewater, which has low investment, low runing cost, simple operation. The
treatment method is based on oil removal by deposit device with sloping partition, anaerobic
biofiltration with 2-day-stored (70% productivity), aerobic biofiltration with 1-day-stored (97%
productivity), using coconut fiber. The water after treatment has quality of colunm B TCVN
5945-2005. In order to reach column A quality, it is necessary to treat the water futher with
sand filtration pond, activated charcoal or bio-pond according to production area.
Keywords: wastewater treatment, coconut candy, oil removal, biofiltration.
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