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(Bai nhdn ngay 13 thang 11 nam 2006, hodn chinh sita chita ngay 20 thang 02 nam 2007)

TOM TAT: Nuéc thdi do san xudt tiéu so c6 mitc do 6 nhiém cao nhing chia
dwoc quan tam xir Iy nén da anh hwéng dén san xuat néng nghiép ldn cdn. Bai bdo nay
nghién cuu cong nghé xu Iy nudc thai tiéu so gom céng nghé sinh hoc ky khi két hop
hiéu khi va tdn dung hé sinh thai ti nhién dé khir COD va dg mau voi chi phi dau tw va
vdn hanh thap nhdt phit hop véi diéu kién cia cde co sé san xudt.

Méc dau cé ham leong COD, BOD, SS va dg mau rét cao, nhung véi cong nghé sinh
hoc sé loai b6 dwoe 95 — 97% va con tiép tuc khir COD va dg méu triét @é hon béng tham thue
vt tw nhién cua dia phucmg Hiéu qua xit Iy ciia cong nghé nghién citu dat 97% ~+ 98% doi véi
COD va 90 + 94% déi véi d6 mau. Céng nghé da duoc trién khai ap dung thuc té tai huyén
Dk Rldp, Dék Néng va dat két qua kha quan.

1.GIOI THIEU

San xudt tiéu so 14 loai hinh che bién néng san phat trién manh do nhu chu xudt khau viée
san xudt tiéu so duogc tng ho phat trién vi dem lai loi ich cho ngum dan va ngoai t¢ do xuét khu,
tuy nhién chua c6 nghién ciru cong nghé xir Iy nudc thai ctia qud trinh nay. Dé dam bao phat
trién bén vimng thi nhét thiét phai c6 cong nghé xir ly nudc thai.

Thanh phan va tinh chat 6 nhiém cita nudc thai da duoc nhém nghién ciru khao sat, do dac
tai cac co so san xuét tiéu so thudc huyén Dak Rlép:

Bing 1. Thanh phén va tinh chat nuée thdi tiéu so

Chi tiéu & Pon vi Két qua do dac ~ TCVN
nhiém ' Nuée thii | Nwéc thaicha | 5945:2005
ngim tiéu vé tiéu (cot B)

pH - 545-595 5,45~ 5,95 55-9,0
COD mgO, /1 2.000-10.000 10.000-30.000 80
BODs mgO,/1 400 - 2.000 2000 - 6000 50
SS mg/1 600 — 5.000 20.000-35.000 100
Téng N mg/1 50 - 100 50— 100 30
Téng P mg/1 0,5-4,2 0,5-4,2 6

D6 mau Pt-Co 2000 — 4000 1000 — 2000 50
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Hinh 1.Nudc thai tiéu so

Nudc thai tiéu so co h:'?lm lugng COD, BQD, SS va do mau I"élt cao voi ’1.1.111 lugng khqz’mg 15
m/tin tiéu so. Thanh phan nuéc thai chi yéu 1a cellulose, chét béo, chit khoang, chat dam,
piperine, lignin, tinh dau...[3]

Nugc thai c6 mirc do 6 nhiém cao, trong khi d6 chi phi ddu tu va trinh d§ van hanh con
han ché, vi vy cén tim kiém cong ngh¢ phu hop v6i diéu kién cia dia phuong.

~ Dic thi nude thai ¢6 SS cao nén trong cong nghé xir ly nhét thiét phai dugc tach ra, trong
s6 cac phuong phap loc (loc nhanh, loc chédm, loc véach ngin, loc ap lyuc...) nhém nghién clru
d& xuét San phoi cat vi phi hop véi lao dong thi cdng va déc thu nude thai co SS cao.

Do nudc thai co COD cao va ty 16 BODs/COD thdp (xdp xi 0,2) nén phai lya chon cong
nghé ky khi, c6 nhi€u cong trinh ky khi: UASB, loc sinh hoc, bé 1én men, tiép xuc ky khi...
nhung nhom nghién ciru dé xuét cong nghé loc sinh hoc ky khi voi gia thé xo dira vi chi phi
déu tu thip va hiéu qua cao do mét do vi sinh 16n.

Nudc thai sau ky khi chua khr trigt d& COD nén dugc tiép tuc xir 1y b’z:mg cong nghé hiéu
khi, trong s6 cac cong trinh hieu khi (aerotank, suc khi cudng birc, loc hiéu khi, cap khi timg
mé...[4,5]) thi cong nghé loc hiéu khi véi gid thé xo dira duge lya chon do cong ngh¢ don
gian, hiéu qua, 6n dinh va it sinh bun.

Djc thil tinh chit nudc tiéu so chira lignin, humic, hop chét mau... khé phan huy sinh hoc
nén can phai tiép tuc xir ly dé khir tri¢t d¢ COD va mau. C6 nhiéu phueng phéap xir ly (oxy
hod, keo ty-tao béng, hép phu...[4,5]) nhung dé phu hop v6i diéu kién dia phuong, nhom
nghién ctru dé xuat 2 phuong an: str dung hé thyc vét tu nhién va hé keo tu — tao bdng.

Vi vy nhom nghién ctru dé xuét cong nghé xir Iy nuée thai tiéu so nhur sau:

(1) Thai
Nude Keotu [ —»
thdi ["gan phoi cat Loc Loc
két hop diéu hod| | sinh hoc "| sinh hoc : Thai
nuéc thai ky, khi ..pp hicu Khi Hé thwe vat |
(2)
May thdi khi

Hinh 2. So dd cong nghé xir Iy nudc thai tidu so
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2. NOI DUNG NGHIEN CUU

2.1. M6 hinh san phoi cat

M3 hinh: thing nhya 50 lit, cé kich thuéc nhu hinh 3.

Vat liéu: cat xdy dung da dugc qua sang loai bd hat min va rira sach. P4 xanh 2x4cm duogc
ngam va rira. Tha ty bo tri vat liéu nhu hinh vé.

Tién trinh thi nghiém.: cho nudce thai vao mo hmh va tién hanh do thé tich loc dugc theo
thoi gian. Thi nghiém duoc tién hanh nhidu 1an va liy két qua trung binh.

2.2. M6 hinh lgc sinh hoc ky khi
Mo h:‘r‘zh: Binh n}}L,ra hinh try 10 lit, kich thudc nhu hinh 4, bén trong cé bd tri vat liéu loc
va bom tuin hoan. P61 tugng nghién ciru 14 nudc thai sau loc cat.
Vdt li¢u:- Bun ky khi 2000g
- Xo dira thay dbi: 0g/l, 15 g/1, 20g/1, 25g/1, 30g/1
- Bom tuén hoan Ivu lugng 2001/h
Tién trinh thi nghzem thoi gian thich nghi tir 2 3 tuén, sau d6 chay tai COD ting dén tur
750 + 13000mg/1, Kiém tra COD, pH theo ham lugng xo dira khac nhau,' sau do theo doi su
bién d61 COD can nghién ctru theo thoi gian tuong Gng véi luong xo dira t6i wu.
Thi nghiém 1ap lai 3 1an va liy két qua trung binh.
2.3.M hinh lgc sinh hoc hiéu khi
Mo hinh: Binh nhuya tru 1,0 lit, kich thuéc nhu hinh 5, bén trong co bd tri vt lidu-loc, may
th6i khi va bom tuin hoan. D4i tugng nghién ciru 1a nude thai sau ky khi.
Vat liéu: - Bun hoat tinh 2200ml ndng d6 7980mg/1,
- Xo dura: 0g/l, 10g/1, 15g/1, 20g/1, 25g/1
- Bom tun hoan 2001/h va may suc khi
Tién_trinh_thi nghiém: thoi gian thich nghi 2 tudn, sau d6 chay tai COD ting dén tir
200+1250mg/1; Kiém tra COD, pH theo him lugng xo dira khéc nhau, sau d6 theo di su bién
doi COD theo thoi gian tuong tmg véi lugng xo dira toi wu.
Thi nghiém 1ap lai 3 14n va 1iy két qua trung binh.
2.4.M hinh lién tuc .
Pé kiém chimg lai hiéu qua xt 1y tir md hinh tinh, nhém nghién ctru di tién hanh xay
dung mo hinh lién tuc.
M5 hinh lién tuc bao gdbm 3 mé hinh tinh d trinh bay & trén, nhung nudc thai duge cip
vao lién tuc v&i su bién dong cua tai COD.
Kiém tra COD, pH v d mau hing ngiy.
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2.5.Mo hinh jartest va h¢ thye vt

Mo hinh Jartest: Thi nghiém duge tién hanh bang nhiéu loai phén khéc nhau (FeCls,
FeCl,, Aly(SO,); va phén BK) trén doi twong nude thai sau xur ly sinh hoc.

Thuc nghiém hé thwc vat tw nhién: Cac hop chét mf‘iq, lignin, }}ucmic,...trong nudce thai
khong gdy hai cho cdy trong cho nén dugc xir ly qua co ché loc va hap phu. Nhom nghién clru
da tién hanh thurc nghiém bii co voi tai co s¢ san xuét tiéu so thudc huyén Dik Rlap, Dk
Nong.

3. KET QUA THi NGHIEM

3.1.Két qua mé hinh sin phoi cat (Hinh 8)

Pébi véi nude ngam, SS khong 16n nhung COD va dg mau cao nén toc d loc gidm nhe
theo thai gian va chu ky loc c6 thé kéo dai dén 1 ngdy. Toc d0 loc trung binh trong 1 chu ky 1a
0,225 m’/h.m?. Hiéu qua khir SS 12 58,3% va COD la 18,1%.

Péi vai nude cha boc vo, vi SS rit cao nén toc do loc giam nhanh va chu ky loc chi 4h. Téc
5 loc trung binh trong 1 chu ky 12 0,194 m*/h.m’. Hiéu qua khir SS 12 99% va COD la 88,7%.

3.2.Két qui mé hinh loc sinh hgc ky, khi

Két qua xdc dinh ham luong gid thé xo dira

DPbi voi mb hinh loc sinh hoc ky khi (hinh 9): khi COD tir 750mg/1 + 1250mg/1 thi lvgng
xo dira tdi uu 20 g/l va hidu qua khir COD dat 53,7 + 76,2%. Khi COD téng 2000 + 3000mg/1
thi lwong xo dira t6i wu 25 g/1 va hiéu qua dat 84% + 91,8% tuong tng thoi gian luu nuée 1
ngay. )

Pbi voi md hinh loc sinh hoe hiéu khi (hinh 9): khi COD tir 200mg/l + 500mg/! thi lwong
xo dira toi uu 20 g/l va higu qua khir COD dat 50 + 80,6%. Khi COD 750 + 1250mg/1 thi
lwong xo dira tdi wu 25 g/l va hiéu qua dat 65,7% + 88,2% tuong {mg thdi gian luu nudc 1
ngay.

XAC PINH LUGNG X0 DUAKY KHi TOI VU

ZU ... ............................................ 5
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Hinh 9. Két qua md hinh loc sinh hoc ky khi Hinh 10. Két qua mé hinh loc sinh hoc hiéu khi
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K&t qué nghién ciu sw bién déi COD theo thoi gian:
Két qua nghién ciru trén mé hinh loc ky khi COD sau loc cat 3000mg/l va lrgng xo dira
25g/l nhu bang 2.

Béing 2. Két qua nghién ctru trén mé hinh tinh (COD = 3000mg/l va xo dira 13 25g/1)

hoi gian (h)
Théng sé Oh 4h 8h 12h 16h 20h 24h
COD (mg/l) 3000 1100 | 834 | 612 419 330 293
pH 6,50 718 | 722 | 730 7.36 7.41 7.52
Ln(-AC/At) “ 6.16 560 | 5.29 5.08 4.89 473
LnC - 7.00 673 | 6.42 6.04 5.80 5.68

Két qua nghién ctru trén mé hinh tinh tuwong ung vdi COD sau loc ky khi 1a 400mg/l duoc
trinh bay trén bang 3.

Bang 3. Két qua nghién ctru trén mé hinh tinh (COD sau loc ky khi 1a 400mg/1)

Théi gian (h)
et Oh 4h 8h 12h 16h 20h 24h
COD (mg/l) 400 | 254 146 134 105 100 94
pH 740 | 795 | 825 8.34 8.42 8.50 8.58
Ln(-AC/Af) - | 360 | 3.46 3.10 2.91 2.71 2.55
LnC . : 554 | 4.98 4.90 4.65 4.61 4.54

Xic dinh phwong trink déng hoc bién doi co chét

Dong hoc qua trinh sinh hoc duge mo ta theo phwong trinh sau:
VdC
Gdt

= -K;,C* (1)

Trong do: « 14 bac phan img; K; la hing sb tbc d6 phan tmg
¥ 13 thé tich nude thai; G 1akhdi lwong xo dira
Tuyén tinh hoa vé dang: Y =K + a X
Vi Y g (AC /Aty X=L(O)vaK=" 1,k *G/V)
Tir dit liéu thyc nghiém ta l1ap duoc db thi Ln(AC /At) = f(C)
" Két qua dong hoc qua trinh ky khi dugc biéu dién trén hinh 11 va qua trinh hiéu khi dugc
biéu dién trén hinh 12.
Tir d6 ta xac dinh duoc cac thong sb dong hoc:
3 Déi voi qué trinh ky khi : o= 0,9808 va K; = 0,07425
- Déi v6i qua trinh hidu khi: o= 0,8149 va K, = 0,2162
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Hinh 11. Xéc dinh bac phén tmg va hing sé téc Hinh 12. Xéc dinh bic phin (mg va hing sb toc do
do phan img cia qua trinh ky khi phan mg ctia qua trinh hicu khi

3.3.M4 hinh lién tuc

Mo hinh lién tyc d& vAn hanh, hiéu qua khd cao va tong d6i 6n dinh (94,6 + 96,6%) mic du
nudce thai dau vao bien dong manh do tinh chat khéc biét gifra nude ngdm va nude cha. Nudce
ngdm khé xir ly sinh hoc hon nude cha do ndng d6 ddm dic hon va co chira cac hop chat mach -
vong kho phan huy, diéu ndy thé hién qua kha ning thich nghi va hiéu qua xi ly.

3.4.Két qua md hinh jartest

Bing 4. Két qua thi nghiém xir ly nudc thai sau sinh hoc bing cac loai phén khéc nhau

Loai phén FeCls FeSO, AL(S04)3 Phén BK |Nuwdec thai sau
Théng 6 700 (mg/l) | 750 (mg/l) | 2000 (mg/l) | 1500 (mg/l) loc hiéu Khi
pH 5,57 8,95 5.48 5.56 8,80
COD (mg/l) 46 77 46 38 93
PH mau (Pt-Co) 52 98 55 56 559

Xét trén 2 tiéu chi: hidu qua x{ 1y va hiéu qua kinh té thi phén Bach khoa dugc lya chon.

Vige st dung hé keo tu dat hiéu qua xtr ly cao nhung phai ton chi phi hoa chét va phat sinh
ciin sét (1a chét thai nguy hai), dong thoi phai 6 trinh do van hanh phu hop.

3.5.Két qua thir nghi¢m hé sinh théi c voi

C6 voi sinh trréng va phat trién tot. Nudc thai sau bii ¢o voi c6 COD = 50 + 90mg/1. hiéu
qua xir ly khéng cao bang sir dung h¢ keo tu nhung khong phai ton kém chi phi hoa chét,
khong phét sinh cin sat, ngoai ra c6 thé khai thac ¢o voi dé lam thirc an cho bo.

4. KET QUA TRIEN KHAI AP DUNG THUC TE

Cong nghé nghién ciru da duge trién khai 4p dung thyc té tai co s¢ Ding Nhan Tai, xa Pao
Nghia, huyén Dk Rlap, Pak Nong véi cong suat thiét ké 10m’/ngay.
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Quy trinh cong nghé nhu sau:
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Hinh 13. So db qui trinh cong nghé xtr Iy nude thai tiéu so

Ket qua trién khai thuc té: (hinh 14). Chét lwong nudc thai sau xi 1y: két qua trién khai
thuc té cho thiy, nudc thal d4u ra 6n dinh va dat tidu chuén loai B.

Bing 5. Chét luong nudc thai sau xir 1y

TT Théng s6 Don vi Nurée thai sau Nudée thai sau | TCVN5945 :200!

béi cé voi keo tu (cét B)

1 pH - 6,7+ 74 5,8 +6,5 -1

2 COD mgO,/1 47 =90 ~60 +90 80

2 SS mg/l 28 + 76 68 + 80 100

5 Toéng N mg/l iy 22:35 30

6 Tong P mg/l ' 142 0,6 +1 _ 6

7 Do mau Pt-Co 180+-300 120+250 50

Hinh 14. HTXL nudc thai Hinh 15. U ba tiéu lam phan Hinh 16. Bii cé voi

Ngoai ra con c6 thé khai thac cac san pham phu:

- Phin bon cho cdy trong (hinh 15): Ba tiéu sau khi tach bd khéi san phoi cat duge dem 1
theo phuong phap u dbng truyen théng v6i thdi gian u 2 thang.

- Co voi (hinh 16) c6 thé khai thac lam thirc 4n cho triu bo.

5. KET LUAN

Mic du nude thai tiéu so co ham lugng chit 6 nhidm COD, BOD, SS, d6 mau rit cao
nhung vai cong nghé nghién ctru s& giai quyét dwoc hién trang & nhiém méi trudng do cac co
s& san xudt gy ra. Pay 1a cong nghé hoan toan méi, dugc nghién ctru dya theo yéu cu thuc té
cua dia phuong.
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Cong nghé nghién ciru c6 hiéu qué xir 1y cao, giai quyét dugc vén dé 6 phiém moi truong
do nude thai fir cac co s& san xudt tidu so gdy ra, ddng thoi pht hop véi diéu kién cu thé clia
dia phuong va trinh d6 lao dong tai cac co s& tiéu so. Cong nghé da dugc trién khai 4p dung
thyc té tai co s& Pang Nhan Tai va da duge So Tai nguyén va Mo6i truong tinh Pak Nong
nghiém thu, cong nghé s& dugc trién khai nhan rong cho mot s6 dia phuong trén dia ban huyén
Dik Rlap. ,

Véi cong nghé nay chi phi diu tu thép, chi phi xir ly nuéc thai chi 2.300 d/m’® néu st dung
hé sinh thai va 4.000 d/m® khi phai sir dung hé keo tu. Ngoai ra, con c6 thé khai thac cac san
phim phy tr hé théng xir 1y.

THE WHITE PEPPER WASTE WATER TREATMENT TECHNOLOGY:
RESEACH AND FORFORMANCE

Nguyen Van Nghia®”, Nguyen Van Phuoc®
(1) University of Technology, VNU-HCM
(2) Institute of Envi_ronrnent &Resources

"ABSTRACT: At present, wastewater from white pepper industry causes serious
pollution problems, especially in the area around polluted source but the researches on white
pepper wastewater haven't been done intensively and extensively. This research proposal
presents the wastewater treatment technology that includes the biological treatment process
(anaerobic biological and aerobic biological filter reactors) and the local ecosystem to
remove the pollutants. This technology is suitable with the realistic conditions of the local
areas and minimum cost. ‘ .

White pepper wastewater contains high organic matter, suspended solid concentrations
and high colourity but the results show that this technology obtained 97-98% of COD and 90-
94% of colour removal efficiencies. The technology hds been used for the white pepper
treatment plant in Dak Rlap, Dak Nong and achieved satisfactory results.
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