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Tém tit: Dé giai quyét bai toan vé ning lugng va méi truong thi
cac nha may ché bién tinh bat sén da tién hanh thu hdi khi sinh
hoc (khi biogas) tir hé théng xt Iy nwée thai d& phuc vu phat dién
ho#c dbt 16 tai nhiét siy tinh bdt sdn, Tuy nhién cac nha may
chwa xac dinh duoc wu lwong va thanh phan biogas sinh ra nén
viéc tan thu biogas phuc vy san xuét gap nhidu khé khan.

Bai bao nay trinh bay kha nang thu héi khi biogas tir nude thai
ché bién tinh bot sin bang phwong phap Ién men ky khi, nhdm
muc dich glup cac nha may ché bién tinh bét san xac dinh lwong
blogas co thé thu héi tir qua frinh x( Iy ky khi nwéc thai tinh bét
sén, qua dé gitip nha may tiét kiém mat phan nang lwong, giam &
nhi&ém méi trwéng ddng thei gidm phat thai khi nha kinh (GHG).

Tir khéa: qué trinh ky khi; nwdc thai tinh bdt sén; biogas; thu hbi
biogas tir nwérc thai tinh bét san; phat thai khi nha kinh

1. Pt vén dé

Viét Nam la nuéc xuat khiu tinh bot sin (TBS) lén
thir 3 thé gidi, cdc nha méy ché bién TBS trai dai tir Bic
vao Nam diéu d6 cho thiy tiém ning va vj thé cia nganh
ché bién tinh bét sin trong co ciu kinh té néng nghiép ctia
Viét Nam. Tuy nhién trong qua trinh san xudt cac nha
méay ché bién TBS dang phai ddi mat véi tinh trang 6
nhiém moi truong va cac vén dé gia dién, nhién ligu dang
tang nhanh. Pé gidi quyét van dé do cac nha may di tién
hanh tin thu ngudn khi biogas tir hé thong xir 1y nudc thai
dé 1am nhién liéu cho may phéat dién hodc 16 du tai nhiét.
Nhung trong qué trinh dau tu thu hdi khi biogas cac nha
may di chua tinh toan san lugng khi biogas sinh ra tir cac
bé ky khi nén viéc ddu tu cong trinh sinh khi va ngudn
tiéu thu khéng dong bd. Cac két qua nghién ciru cia dé tai
s& gitp cdc nha may xac dinh luu lugng, thanh phin khi
biogas sinh ra tir qua trinh phén hily ky nu6ce thai tinh bot
san, diéu nay gitp viéc dau tu thu hdi khi biogas dat hiéu
qué cao hon [1], [3].

2. Giai quyét véin d&
2.1. Ngi dung nghién ciru

bé xac dinh kha ning sinh khi biogas tir qué trinh
phan iy ky khi nuéc thai ché bien tinh bt san nhom
nghién ciru da thiét 14p md hinh sinh khi trong 2 diéu kién
khéac nhau [2], [4], [5].

Mo hinh 1 (Hinh 1) : Kha ning sinh khi biogas trong
didu kién nhiét d6 méi tredng va cé khudy tron.

Abstract: To solve the problem of the environment and
energy, cassava starch processing plants has recovered biogas
from wastewater treatment system to serve a generator or
thermal load furnace. However, these plants have not determined
the flow and composittion of biogas produced, so the recovery of
biogas for production is facing many difficulties.

This article presents the recoverability of biogas from cassava
starch wastewater by anaerobic fermentation method, which aims
helping cassava starch processing plants determine the amount
of biogas recovered from anaerobic cassava starch wastewater
treament. Thereby helping to save energy manufacturing
simultaneously and reduce environmental polltution and
greenhouse gas (GHG) emissions.
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Hinh 1. Cdu tao binh sinh khi biogas trong diéu kién
nhiét dg méi trieong (Mo hinh 1)
M3 hinh 2 (Hinh 2): Kha nang sinh khi biogas trong
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gia nhiét ¢ 35°C (M6 hinh 2)
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i Bdéng 1. Ty 1¢ phéi ton biw ky khi va niede thai trong ca
' 2 truong hop thi nghiém

Binh 1 | Binh 2 | Binh3 | Binh 4
Ky hiéu (B1) (B2) (B3) (B4)
Nudce thai (lit) 25,5 15 9 0
L e e Bun ky khi (lit) 4,5 15 21 30
Hinh 3. Mo hinh binh sinh khi biogas trong didu kién Téng thé tich 30 30 30 30

gia nhiét ¢ 35°C va nhiét dé moi truong

Trong dé: Binh B4 14 binh déi chimg bun ky khi
Sau khi nap hdn hop nuéce thii va bun cho céc binh
sinh khi thi tién hanh theo d&i cdc théng s6 nhu sau :

+ Thanh phan, tinh chat nwée thai va bin ky khi;
+ Nhiét d¢ m6i trudng va nhiét do trong binh;

- Nude thai va bun ky khi duoc ldy tai nha may ché
bién TBS FoCoCev — Quang Nam.

=== =y

+  Thudng xuyén kiém gia tri pH;
+ Luu lugng va thanh phin khi biogas sinh ra (do
cac thong s6 %CHy, %CO3, %05, HaS ppm, CO ppm);

Hinh 6, May do thanh phan bioags GFM 435
va Gas 2000 Plus

+ Thuong xuyén khudy trén hdn hop dbi voi truong
hop khéng gia nhiét;
+ Thoi gian sinh khi,

Hinh 5. Ly bim ky Ichi tir bé ky khi

- Nude thai va biun ky khi duge phdi tron theo cac ty
& nhu Bang 1.

Biing 2. Thanh phan meée thai tinh bét sdn va bim ky khi trude va sau phéan hity

STT Chi tiéu Don vi Két qua

NT1 B2 B2C NB
1 |pH . 4,5 6,3 6,5 7
2 |SS mg/l 4090 651 523 42834
3 | Potro % - 22,6
4 | Do kiém (theo CaCO3) mg/l 1720 1865 1930 4250
5 | cop mg/l 7520 2052 1828 18160
6 | N-T mg/l 114,8 163,8 193,2 259
7 | P-T mg/l 44.4 15,3 51,5 18,4
8 | S04* mg/l 232 - . -
9 CN mg/1 20,5 - - -

NTI1: mdu nuéc thai TBS trudce khi xi 1y

NB: Méu biin ky khi;

B2: Mau nude thai sau khi phan hiy ky khi ciia binh sinh khi cé gia nhiét

B2C: Miu nudc thai sau khi phan hity ky khi ctia binh sinh khi & nhiét d6 méi truong
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2.2. Phuwong phdp nghién ciru

- Phuong phap thyre nghiém;

Lép cic md hinh khao sat kha ning sinh khi biogas
trong céc diéu kién khac nhau tai phong thi nghiém;

- Phuong phap phén tich héa hoc;

Sir dung cdc phuong phip chuin phan tich nuée va
nudce thai cia Hoa Ky (Standard Methods) va cic phuong
phap phan tich theo TCVN dé phén tich nude thai tinh bot
sin, bun ky khi, thanh phan khi biogas.

- Phuong phép xir Iy s6 ligu, danh gia két qua.

~ Su dung ph.'?m mém MS - excel dé tdng hop va xir ly
s0 liéu thu duge.
3. Két qué nghién ciru va ban lufn

3.1. Két qud 1: Thanh phiin khi biogas sinh ra tai 2 mé
hinh
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Hinh 7. Dién bién thanh phcfu khi biogas tai binh B,
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Hinh 10. Dién bién thanh phc';rr khi biogas tai binh B>,C

Tir céc két qua tai Hinh 9 va Hinh 10 cho thiy ty lé
phéi trén nuéc thai va bun hoat tinh ky khi & binh B2,
B2C cho két qua kha quan nhit, ham lwgng CH, dao dong
trong khoang 50 — 60%, CO, dao dong 25 — 32% trong
didu kién pH thap 4,0 - 4,5.

Chu ky sinh khi & truong hop gia nhiét (35°C) 1a 9
ngay va trudong hop khéng gia nhiét 1a 12 ngay

Theo Bang 2 cho thdy gia tri pH sau quéa trinh phén
huy ky khi ctia binh B2 va B2C tang lén dang Kké, didu nay
cho thay chat lugng va kha ning didu chinh pH cta bun
ky khi 1a rét tHt.

Ty 1& ph(n tron nuge thai va bun ky khi o binh B, va
B,C tao ra chit luong khi biogas kha tét, sau 3 — 4 ngiy
1én men ham luong CH, luén duge duy tri & mic trén
50%. Nhu vdy hoan todn co thé sir dung khi biogas lam
nhién liéu cho 16 hoi hogc mdy phat di¢n dé cung cap dién
ning, nhiét nang phuc vy san xudt ctia nha may.

Viée gia nhiét cho hdn hop nude thai {,1up rit ngén
thai gian sinh khi, nhung khong lam tang ndng dé CH, so
voi truemng hop khong gia nhiét.
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Hinh 8. Dién bién thanh phan khi biogas tai binh B,C

Tir Hinh 7 va 8 cho thiy ndng d6 khi CH, sinh ra thip,
% CH, dao dong khoang 10%, diéu dé cho ta thiy ty 1&
phéi tron tai binh B1 va B1C khong pht hop.
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Hinh 11, Dién bién thanh phfin khi biogas tai binh B;
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Hinh 9. Dién bién théinh phcjn khi biogas tai binh B,
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Hinh 12. Dién bién thanh phcfn Jchi biogas tai binh B;C

Tuwong tyr nhu binh B1 va B1C thanh phén khi biogas
sinh ra tai binh B3 va B3C thip. Ty 1&é CH, dao dong
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khoang 20%, v6i ty 1¢ nhu vay thi khéng thé sir dung dé
1am chét dbt hay nhién liéu.

3.2. Két qua 2: Luwu legng khi bioags sinh ra tai 2 mé
hinh
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Hinh 13. Dién bién leu lwgng khi biogas sinh ra theo ngay
tai cac binh sinh khi

vity
s =

& gr 38—}
% —F —
i o e

=3

t2 oy e s 8 7T 8 3 0o on
Téng bigng Whibiogas sih ncia dot 3

Hinh 14. Dién bién tng heu lwong khi biogas sink ra
tai ede binh sinh khi

Tir Hinh 13 cho thdy lugng khi blogas sinh ra nhidu
nhét & céc binh tAp trung tir ngay thir 1 dén ngay thu 5,
sau d6 luong khi biogas sinh ra giam dan va két thac &
ngay thir 12.

Ty 1& phdi tron & binh B2 c6 gia nhiét cho lugng khi
biogas cao nhdr 20,85 lit (xem Hinh 14).

4. Két luén

C6 thé ap dung qué trinh sinh hoc ky khi dé xir ly
nude thai tinh bot sin.

Nude thai tinh bot sin c6 gid tri pH kha thép tir 4 — 4,5
nén gay bét loi cho qua trinh 1én men ky khi. Do d6 nén
duy tri khoang 50% nong d¢ bin ky khi trong cc cong
trinh xir ly ky khi.

Luu lugng trung binh sinh khi biogas 1a 0,24 - 0,26
m’biogas/Kg COD.

Hiéu suét xir Iy theo COD dat khoang 75%

Nhu viy véi luu lugng nude thai khoang 2500 m3(
ngay dém va gia tri COD khoang 6000 mg/] thi ta c¢6 thé
thu duge khoang 3600 — 3900 m’ biogas/ngay.
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