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TOM TAT

Hién nay, tinh Tay Ninh c6 74 co s& ché bién tinh bot san véi hon 30% s co sé co quy
mod nho. Nudc thai sau xir 1y tir cac hé thdng xir 1y nudc thai cua cac co so ché bién tinh bot
san tai tinh thudng vuot Quy chudn k§ thuat qudc gia ddi vai thong sé tong N. Tir nhirng nim
1990, viéc sir dung thuc vat dé xir Iy nude thai da thu hit dugc nhiéu sy quan tam, nhat 1a doi
VGi nudce thai giau cac chat hitu co. Bang viéc bd tri cac thi nghiém van hanh theo mé va van
hanh lién tuc, nhom nghién ctru thu dwoc két qua Tong N va COD sau xt 1y dat gi¢i han cho
phép cot A theo QCVN 63:2017/BTNMT khi lugng cay chudi nudc (Heliconia psittacorum
Sessé) dugc b tri voi mat do 20% véi thoi gian luu nude 5 ngay.

Tir khéa: Tong nito, cay chudi nude, nudc thai, tinh bot sin.

1. MO PAU

Nganh cong nghiép ché bién tinh bot sin dang phat trién trén toan bo lanh tho Viét Nam.
Hién nay, ca nudc c6 70 co sé ché bién tinh bot sin c6 quy md 16n va trén 4.000 co s cb quy
md vira va nho [1]. Theo nghién ctu, dién tich trdng ca san hang nam tai tinh Tay Ninh dao
dong khoang 40 dén 60 ngan ha. Bén canh do, cic nha may trong tinh con nhap khau khoang
3 triéu tin ca sin tuoi tir Campuchia dé Ché bién [2]. Chinh vi vy, Tay Ninh dang dugc Xem
1a tinh ¢6 nhiéu nha may ché bién tinh bot sin (chlem khoang 50% san luong) cua ca nudce [3].
V6i luu lugng phat sinh tir 20-38 m? nudc thai trén moi tan san phim dugc san Xuat ra c6 thong
s6 tong N vuot chudn, nganh tinh bot sin dang d6i mat véi nhiéu thach thire do 6 nhidm méi trudng
tir nude thai [4].

Ciing theo s6 liéu thu thap duoc, nganh tinh bt san ca nudc thai ra méi truong khoang
240-300 triéu m® nudc thai mdi nam [4]. Hién nay, hau hét cac nha may san xuat tinh bot san bj
bt budc phai xay dung hé théng xir Iy nuéce thai, nhung két qua van hanh cho thay théng sb tong
N trong nudc thai sau xir 1y tir cac hé théng xir 1y ciia cac nha méay thuong khong dat [4]. Viéc
kiém soat thong s6 tong N trong nudc thai sau xir 1y gap nhiéu kho khan, ton nhiéu chi phi.
Day 1a tinh hinh chung cua ca nude va ciing 1a khé khin cua da sé cac nha may tinh bot san
trén dia ban tinh Tay Ninh.

Hién tai, cac nha khoa hoc da phat hién ra khoang 400 loai thuc Vat c6 thé duoc sir dung dé
xir Iy khoang 30.000 chét 6 nhiém trong nuréc thai [5]. Véi viéc ung dung nay, cac nha khoa hoc
da dwa vao qua trinh sinh truéng va phét trién cia cac loai thuc vat dé hap thy cac chat 6 nhidm,
day la mét giai phap mang tinh 1au dai va than thién véi moi truong.
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Qua khao sat ban d4u, nhom tac gia nhan thiy cay chudi nude 1a loai thyc vat phan bb pho
bién & khu vuc ven song Vam Co Pong thudc tinh Tay Ninh. Ngoai ra, nghién ctiu tién thi
nghiém ctia nhom tac gia cing véi cac loai thuc vat phd bién ven song Vam C6 Dong nhu ciy
say (Phragmites communis), cady sa (Cymbopogon nardus Rendl), co vetiver (Vetiveria
zizanioides L) cho thy ciy chudi nudc phat trién vuot troi hon so véi cac loai ciy ké trén
trong moi truong giau dinh dudng nhu nudc thai tinh bot san.

V6i nghién ctru nay, nhom tac gia di tién hanh thir nghiém viéc xt 1y dinh dudng trong
nudéc thai tinh bot san dua vao cay chudi nuéc.

2. VAT LIEU VA PHUONG PHAP THi NGHIEM

2.1. Vat li¢u thi nghiém
Pia diém nghién ciru dugc trién khai tai cong ty TNHH Hong Phat, huyén Chau Thanh,
tinh Tay Ninh.

_ Nudc thi diing cho thi nghiém dugc 1y tir dlu ra cua h¢ thong xir Iy nudc thai tinh bot
san cua cong ty.
~ Thuc var dwoc chon dé nghién ciru 1 cay chudi nudc (Heliconia psittacorum Sessé) tir 3
dén 6 thang tudi dugc lay tir vung dat ngéap nudc ven song Vam Co Dong thudc tinh Tay Ninh.
Trudce khi thi nghiém, cac cay duoc cat tia dé dat chiéu cao twong dong nhau.
2.1.1. Lap ddt mé hinh thi nghiém
Mb hinh duoc xay dung thanh 2 module, gom:
- Module thi nghiém nghién ctru vé hiéu qua hap thy tong N bang viéc st dung thuc vat ndi
- Module d6i chig ding dé chira nudc thai (khong b tri thyc vat).
Vit liéu va thiét bi st dung trong mo hinh thi nghiém, gém co:

- Phdn phao noi dugce thiét ké boi cac tim xdp c6 do day 5 cm, kich thuée D x R = 835
x 520 cm, cac tam x0p duoc duc 10 d¢€ ddm bao mat d tham ndi va tién hanh bao ludi dé
chong vo phan phao.

Hinh 1. Thiét ké phan phao néi

- Thung thi nghiém dugc lya chon la cac thung xép ¢o kich thuée D x R x C = 1135
x 820 x 775 cm, day 5 cm.

- Bom chim duoc sir dung trong thi nghiém dé phan phdi nudc thai vao cac thung x6p.
2.1.2. Thuc vdt dwa vao thi nghiém

Sau khi chuan bi cay chuoi nudce voi so luong 100 cdy, tién hanh cat tia d€ dat chi€u cao
khoang 13-15 cm, tia bot ré gia, rira sach, ky hiéu cac mau thuc vat va tién hanh can khoi
luong trude khi bo tri vao cac thi nghiém.
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2.1.3. B6 tri thi nghiém

Thi nghiém 1 dugc thuc hién trong vong 60 ngay, van hanh theo mé véi luong ciy chudi
nude duge bo tri & mat do 1a 5%, 10%, 20%, 30% va mau ddi ching (khong bd tri cay chudi
nude). Tién hanh 14y mau va phan tich thong s6 tong N va COD véi tan suit 5 ngay/lan cho
dén 60 ngay s& két thic thi nghiém. Khi két thuc thi nghiém 1, tién hanh can khéi luong cay
va so sanh v6i khdi luong cdy ban dau dé xac dinh thay ddi vé sinh khéi cua thyc vat.

Thi nghiém 2 dugc thyc hién theo mé, lugng cay chudi nudc dugce b tri & mat do 20%,
thoi gian ldy mau dé phén tich tong N va COD sau khi lvu nuée 14 3; 5; 7 va 10 ngay.

Thi nghiém 3 dugc thuc hién trong vong 60 ngay, van hanh theo ché do lién tuc, luong
cay chubi nuéc dugc bo tri & mat dd 20% (dwoc t6i wu ¢ thi nghiém 1) va thoi gian luu nudc
5 ngay (duoc toi wu & thi nghiém 2). Cir sau 5 ngay chung t6i tién hanh 1y mau phan tich cac
thong so tong N va COD.

Cat la, ré gia va can khéi |

Cay chuo1 nwede

lrong cay
Phén tich Téng N va
i PRy CDD
, B 60 ngéry Sngay/Tan
Thi nghiém 1
00 ngay
Can trong lweong cay
3 Téi veu thi nghiém 1
Thi nohiém 2 Sau 3 ngé:\r‘ ] ng“a}r‘ Phan tich Tc“mg Nwva
- 7 ngay va 10 ngay CcoD
L 4 .
. 00 ngay Phan tich Tong N va
Thi nghiém 3 ren cop -
5 ngdy/lan

Hinh 2. So db thi nghiém

2.2. Phuwong phap nghién ciru
2.2.1. Phuong phdp phdn tich mau

M3u duoc lay truc tiép tai hién trudng, cac chi tiéu duoc phén tich tai phong thi nghiém
cua Cong ty TNHH Hong Phat theo cac phuong phap dudi day:

Bang 1. Phuong phap phén tich [6]

STT | Chitiéu Phuong phép Thiét b
L Téna N Phan huy va chung cét Kjeldahl May chung cét Kjeldahl
ong (TCVN8099-1:2009, 1SO 8968-1:2001) Gerhardt, Dirc

Dung chét oxy héa manh K>Cr.0O7 0,0167 N Lo nung kin nhiét d¢ dat

2 | COD (TCVN 6491:1999, 1SO 6060:1989) 150 °C
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2.2.2. Phuong phdp thong ké va xir Iy s6 liéu

~ Dung phan mém Microsoft Excel 2016 dé xay dung cac bang biéu va v& cac db thi tir cac
két qua thi nghiém.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua khao sat vé thay doi sinh khdi ciia ciy chudi nwée trong cac mé hinh thi
nghiém

Sy phat trién cta cay chubi nudc tai cac moc thoi gian trong cac mé hinh thi nghiém
duogc xac dinh tai Bang 2.

Bdng 2. Theo ddi sy phat trién cia cay chudi nudc tai cac moc thoi gian

Ngay dau

Sau 7 ngay

Sau 14 ngay

Sau 21 ngay

Tir ngay thir 28 dén ngay
thur 60

- Phat trién tbt.

- C6 chdi non. - Co tang - Tang truong - Cay ra thém chdi non va
trudng ve nhanh vé mam cay con.
chiéu cao. chiéu cao. - Mat d6 va chidu dai ra
- Cay bat dau - Ré cay phat cay phat trién manh.
rare. trién manh.

- Phat trién tét.

- Phat trién tét.

- Phat trién tét.

Thong qua viée xac dinh khdi lugng cia cac cdy duge danh sb trong cac mé hinh thi
nghi€m, su gia ting sinh khdi ciia chuoi nude theo thoi gian va mét dd bo tri thi nghiém duoc
the hién tai Bang 3.

Bang 3. Thay dbi trong luong cua cay chubi nuéc theo thoi gian va mat do bd tri thi nghiém

B tri 5% dién tich | B6 tri 10% dién tich | B tri 20% dién tich | B tri 30% dién tich
Maf}u Trong [Trong lugng Trong [Trong lugng Trong ([Trong luongl Trong ([Trong lugng
SO | luwong cdy | cayngay |luongcay| cay ngay luong cdy | cayngay |luongcdy| cay ngay
ngay dau | tha® 60 | ngaydau | tha60 | ngaydau | tha60 | ngaydau | tha 60

1 0,34 0,98 0,34 0,89 0,33 0,62 0,33 0
2 0,38 1 0,38 0,96 0,4 0,86 0,41 0,81
3 0,4 1 0,36 0,8 0,41 0,95
4 0,4 0,95 0,38 0,89 0,38 0,87
S 0,4 0,91 0,36 0
6 0,35 0,87 0,33 0,81
7 0,39 0,87
8 0,4 0,91

Két qua nghién ctru cho thdy, 2/2 miu cay chudi nudc duoc b tri & mat do 5%, 4/4 mau
cay chubi nuéc dugc bd tri & mat do 10% va 6/6 mau cay chudi nudc duoc b tri & mat do
20% déu cho sinh khéi tt. Riéng 8 mau cay chudi nude dugc b tri & mat do 30%, c6 2 mau
cay bi théi r&, kho 14 va chét, con lai 6 mau cy cho r&, than, 14 phat trién tét. Két qua trén duoc
1y giai khi cac chét 6 nhidm ton tai trong nudc thai tiép xuc véi ré cay chudi nudc, chung duoc
ré hap thy, lién két voi cau trac ré va cac thanh té bao dé gop phan lam sach nudc. Ngoai 2
nghiém thirc trong céac thi nghiém cho két qua cay bi thdi ré, kho 14 va chét, cac miu con lai
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cho thiy trong lugng cua cay thay dbi dang ké sau 60 ngay, ching to phan Ién cac chit hitu
co trong nudc thai da dugc tich liy vao trong sinh khoi cua cay.

3.2. Két qua danh gia vé chat lwong nwéc thai cia nha may tinh bt sian

Nhom tac gia di tong hop két qua nghién ciru dbi voi 07 chi tiéu chat lugng nude thai
trude va sau khi qua hé thong x1r Iy hién hitu, dugc thé hién ¢ Bang 4.

Bdng 4. Két qua phan tich nude thai sau xtr 1y cua hé thong hién hiru

Két qua
Nuée thai ddu| Giatri | Két qua phan tich )
STT | Chitieu | PO | ra(trudc khi trung binh|nuée thai diu vao thi) QCVN63:2017/BTNMT
VI i 1Y) tai cong| phan tich | nghiém (nude thai |0t A, kq=0,9;kf=1[9]
‘ty TTHH duwoc | sau HTXL hién hitu
Hong Phat [7] cua cong ty TNHH
Hong Phat [8])
1 | pH - 4,2-4,9 47 7.2 6-9
2 | coD mg/L | 7400-9200 | 8900 54,2 100
3 | BODs mg/L | 5800-7500 | 7000 19,6 30
g4 | Chatman b | 1800-4100 | 2300 20 50
lo Iung
Tong
7| phogho | MOL | 2744 30 0,976 10

Két qua phan tich cho thiy, ngoai trir Tong N, cac thong sd 6 nhiém con lai duoc xur 1y
dat chuan sau khi qua hé thong xir Iy nudc thai hién hiru. Khi so sanh két qua phén tich nuéc
thai sau xtr 1y thudc bao cdo nghién ciru cai tao va nang cap hé thdng xu 1y nuéce thai tinh bot
san theo hudng than thién moi trudng tai nha may san xuat tinh bot Tan Chau ciing cho két
qua kha tuong tu [10]. Riéng thong s6 tong N, hau hét cac cong ty déu xir Iy khong dat quy
chudn [9], diéu nay ciing duoc khang dinh khi thuc hién phan tich ddi voi nudc thai sau hé
thong xtr Iy ciia Cong ty TNHH Hong Phat [8]. Xét ¢ khia canh dinh dudng hoc thi thong sb
téng N thudc vé da lugng nén s 1a dinh dudng phi hop cho sy phat trién cia cac loai thyc vat
n6i chung va chudi nude noi riéng.

3.3. Panh gia hi¢u suit xir 1y cac chét 6 nhiém trong cac mé hinh thi nghiém
3.3.1. Pdnh gid hiéu sudt xit [y cdc chat é nhiém tir thi nghiém 1
Thi nghiém 1 dugc thuc hién trong vong 60 ngay, van hanh theo mé khi lugng cay chudi

nuée dugc bo tri & mat do 5%, 10%, 20%, 30% va mau doi chimg dé theo ddi thong s6 tong
N va COD, ket qua dugc thé hién ¢ Hinh 3.
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Hiéu suit xtr Iy tong N Hiéu suét xir Iy COD

(%) (%)
60 40
40

20

20

0 0
Ngay0 5 10 15 20 25 30 35 40 45 50 55 60 Ngay0 5 10 1520 25 30 35 40 45 50 55 60

=&—Nito ra (5%) = Nito ra (10%) ~4—COD dau ra (5%)
Nito ra (20%) Nito ra (30%) ~—COD dau ra (10%)

Hinh 3. () Hiéu suat xir Iy tbng N va (b) Hiéu suat xir Iy COD trong thi nghiém 1

Két qua nghién ctru qua thoi gian 60 ngay thyuc hién thi nghiém cho thiy, hiéu suit xtr 1y
tong N dat 52,59% khi luong cdy chudi nudc dugc bd tri & mat do 20% la t6i wu nhat. Khi
luong cay chudi nude duoc b tri & mat do 1én dén 30% thi hidu suét xir Iy tong N dat 52,27%
(gan tuong dwong véi truong hop bé tri cdy chudi nuéc & mat do 1a 20%). Tuy nhién, trong
truong hop nay, luong chudi nude duge dua vao thi nghiém nhiéu hon, dién tich mit thoéng
thap hon, tir ngay thir 30 tré di do mat do bd tri cdy qua nhiéu, khong gian sdng bi canh tranh
va dan dén 1 s6 cay bi chét nén hiéu suat xu ly giam.

Ciing tir két qua thi nghiém, hiéu suat xtr ly COD dat thap nhat (11,51%) khi lugng cay
chuéi nudce duge bd tri & mat do 5%, higu suat xir 1y cao nhat (22,67%) khi luong cay chubi
nude dugc bd tri & mat d6 20%. Riéng mé hinh ¢ luong cay chudi nude dwoc bé tri & mat do
30% dién tich mit thoang c6 s6 lugng chudi nudc nhiéu hon nhung hiéu suat xir Iy COD tuong
tu v6i luong cdy chudi nude duoc bo tri & mat do 20%.

3.3.2. Bdnh gid hiéu sudt xir [y cdc chdt 6 nhiém tir thi nghiém 2

Thi nghiém 2 duoc thyc hién theo me, lugng ciy chudi nude dugc bd tri & mat do 20%
vai cac thoi gian lay mau phan tich dé danh gia hiéu suat xu 1y tong N va COD sau khi luu nude
3 ngay, 5 ngay, 7 ngay va 10 ngay tai Hinh 4.

Hiéu suat xir Iy Téng N va COD
(%)
60 52,24 52,5
50 ; n

40
30
20
10

0

- ?

3 ngay 5 ngay 7 ngay 10 ngay
i Tong Nito COoD

Hinh 4. Hiéu suét xir Iy tong N va COD trong thi nghiém 2
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Két qua nghién ciru cho thiy, hiéu suit xtr 1y téng N va COD véi thoi gian luu 5 ngay va
thoi gian luu 7 ngay cho hiéu suat cao nhat. Hiéu suat xu 1y tong N cao gap 2,3 lan hiéu suat
xtr Iy COD, chirng t6 ddi véi cay chudi nudc thi hidu qua hap thu chit dinh dudng cao va thoi
gian luu nudc cang lau thi hiéu suat xir Iy khong duoc tdi vu nhu mong mudn [11]. Két qua
nghién ciru tir Hinh 4 ciing 1a co sd dé chon thoi gian luu nude 5 ngay dé tién hanh thi nghiém 3.

3.3.3. Bdnh gid hiéu sudt xit [y cdc chdt 6 nhiém tir thi nghiém 3

Thi nghiém 3 dwogc thuc hién véi mé hinh tham ndi, luong ciy chudi nudc dugc bé tri &
mat do 20% vai thoi gian luu 5 ngdy duoc van hanh lién tyc. Clr 5 ngay 1dy miu phan tich
thong s téng N va COD dé lam co so cho viée dé xuat cong nghé xir Iy nude thai tinh bot san
dang gap van dé vuot chuan xa thai dau ra véi chi tiéu tong N. Két qua thi nghiém 3 duogc thé
hién ¢ Hinh 5.

(%) Hiéu suat xir Iy tong N va COD
60 51,98 52,06 522 52,19 52,18 52,04 52,19 52,22 52,25 5222 52,25 5224
40 E & & §E E § § E & & E
%0 — 506 2167 218 2234 22,18 22,34 22,32 22,23 22,31 22,32
B57Ex == Ezx EE Ez == =T = =T =T
20 B = =] = =] = =1 = =] _— =]
10 = =
00 = = = =
0 = = = =
Ngay o0 5 10 15 20 25 30 35 40
=Tong Nito =COD

Hinh 5. Hiéu suét xu 1y tong N va COD trong thi nghiém 3

Két qua nghién ctru cho thay, hiéu suat xir Iy téng N va COD khi b tri lugng cay chudi
nuéc & mat do 20% két hop voi viéc van hanh lién tuc sau 5 ngay lan luot 1a 51,98% va
16,57%. Theo nghién ctru caa Mai Tuan Anh vé kha ning cai tao nudc ao ti tai huyén Binh
Chanh, TP. H6 Chi Minh cho thay hiéu suat xir Iy COD dat 40,7%, tong N 77,58% [12]. Nhu
vay, hiéu suat loai bo cac chit 6 nhidm cua nghién ciru nay thap hon so vai cac két qua nghién
ctru twong tu. Tuy nhién, dudi goc do nghién ciru mé hinh va c6 14p cac yéu té caa ao ho tu
nhién, hiéu sut loai bo nhu két qua trén 1a c6 thé chap nhan duoc.

Trén co sé xac lap dugc thoi gian luu nudc va bd tri dién tich mit thoang, tién hanh d4nh gia
hiéu suat xir Iy cac thong s6 6 nhiém con lai trong nudc thai vai két qua dugc thé hién ¢ Hinh 6.

(mg/L) Hiéu suét xir Iy cac chi tiéu trong nudc thai
100 90
80
60
40
20 9 9
e 366_ 00150063
0 | = =1 [ —
Chitiéu pH BOD5  Chétrinlo Tbéng Nito Téng Xyanua
. ling Photpho
EPaura =QCVN63:2017/BTNMT cot A, kq=0,9; kf= 1

Hinh 6. Biéu d6 dién bién nudc thai so véi quy chuan
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Két qua thi nghiém cho thay V6i thoi gian luu nude 5 ngdy, lugng cdy chu01 nudce dugc bd
tri & mat do 20% thi tat ca thong s trong nudc thai dugc Xu ly dat chuan vé ngudng cho phép
S0 VGi cot A, QCVN 63:2017/BTNMT. Trong d6, thong s6 Xyanua 1a mét trong nhimg doc chat
c6 thé gay tén thuwong cho ndo va tim mach, néu tiép xuc & lidu luong thap c6 thé gay nhitng hau
quéa nhu kho tha, dau tim, nén mira, thay d6i mau, dau dau, lam rong tuyén giap [13], da duoc
xir 1y giam tir 0,063 xudng con 0,015 mg/L.

Viéc kiém soat thong sd tong N trong hé thdng xir 1y gap nhiéu khé khan, ton nhiéu chi
phi, nhung khi qua hé théng tham thyc vat ndi 1a chudi nudce vai viee b tri ¢ mat do va thoi
gian luu nuée phu hop thi tong N da giam 51,98%. Ngoai ra, cac thong sé khac nhu: pH,
BODs, COD, TSS, tong photpho va xyanua dwoc khao sat sau thi nghiém déu nam trong
ngudng cho phép so véi cot A, QCVN 63:2017/BTNMT (kg =0,9; kf = 1).

4. KET LUAN

Viéc bd tri 3 mé hinh thi nghiém cho thdy trong luong cua cac cdy dua vao thi nghiém
thay d6i dang ké sau 60 ngay, chung to cac chat hitu co trong nuéc thai da duoc hip thy vao
trong sinh khéi cua cay. Khi theo ddi cac thi nghiém, nhém nghién ciru da chon ra duoc thoi
gian luu nude 5 ngay va luong cdy chubi nudc duoc bé tri & mat do 20% cho hiéu suat xir ly
tong N va COD t6i wu. Ngoai ra, v6i thi nghiém nay, cac thong sé khac nhu pH, BODs, COD,
TSS, tong photpho va xyanua ciing giam rd rét.

Trén co s thuc nghiém, nhom nghién ctru dé xuat viéc sir dung tham thuc vat néi chubi
nude dé hap thu cac chat dinh dudng trong nudc thai 1a mot trong nhiing giai phap hiéu qua
va than thi€n moi trudng.
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ABSTRACT

APPLICATION OF ECOLOGICAL TECHNOLOGY FOR TREATMENT OF
NUTRIENTS FROM CASSAVA STARCH PROCESSING WASTEWATER

Vo Dinh Long'*, Nguyen Cong Can’,

Tran Xuan Minh?, Kim Thanh Tieng?,

Mai Tuan Anh?®

YIndustrial University of Ho Chi Minh City

’Hong Phat Co. Ltd

3Department of Natural Resources and Environment of Ho Chi Minh City
*Email: vodinhlong@iuh.edu.vn

Currently, Tay Ninh province has 74 cassava starch processing factories and more than
30 percent of them are small-scale. Effluent from the cassava starch processing wastewater
treatment systems in this province often exceeds the National Technical Regulation on the
Total N parameter. Since the 1990s, the use of plants for treatment of wastewater has attracted
attentions, especially for organic-rich wastewater. By arrangement of batch and continuous
experiments, we obtained the results of Total N and COD meet the permissible limit of the
National Technical Regulation on effluent discharged from the cassava starch processing
factories when the amount of Heliconia psittacorum Sessé was arranged within 20 percent of
density and retention time of 5 days.

Keywords: Total nitrogen, Heliconia psittacorum Sessé, wastewater, cassava starch.
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