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NGHIEN CUU CHE TAO THIET BI SINH KHi SINH HOC
TU RAC THAI SINH HOAT HO GIA DINH
XET DEN DIEU KIEN KHi HAU HA NOI

RESEARCH AND MANUFACTURE THE BIOTECHNOLOGY EQUIPMENT
FROM HOUSEHOLD DOMESTIC WASTE CONSIDERING CLIMATE CONDITIONS OF HANOI

TOM TAT

Bai bao nay trinh bay két qua nghién ctu va thuc nghiém ché tao thiét bi
sinh khi sinh hoc tir thirc &n thira clia cc ho gia dinh tai HANdi. Khi sinh hoc duroc
st dung phuc vu muc dich ndng lrong trong cac bép &n cla hd gia dinh hodc
twong dwong quy md hd gia dinh. Thiét bi khi sinh hoc dya trén nguyén Iy Plug-
Flow nhing khdng sir dung dong co khudly dugc thiét ké linh hoat phi hop 1&p
dat quy mo hd gia dinh. Thanh phan nguyén liéu dau vao, thoi gian lyu, chu ky
xa thai déu dwgc nghién ctu diéu chinh cho phu hop véi diéu kién khi hau Ha Noi
va thanh phan ch(i yéu cla réc thai sinh hoat hg gia dinh.

Tur khda: Khi sinh hge, thitc n thira, diu kién khi hau Ha Noi, thiét bi ham 0.

ABSTRACT

This paper presents the research and experimental biogas equipment
manufacturing from food scraps and leftovers of households in Hanoi. Producted
biogas s used for energy purposes in the kitchen of the household or the equivalent
household size. Exprimental biogas equipment based on a suitable principle is
flexibly designed for household installation. The composition of input materials,
retention time, discharge cycle are researched and adjusted to suit Hanoi's climatic
conditions and the main composition of household domestic waste.
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1. GIOI THIEU CHUNG

Thirc an thira trong hé gia dinh & Viét Nam thuong dwoc
gom cung v@i rac thai sinh hoat chwa dwgc phéan loai. Do d6
dé xt ly thirc an thira thi déng thai phai xi ly rac thai. Viéc
Xt Iy phé phu pham thirc &n thira tao nang lvgng bao gdm
mot s6 cong nghé dang duoc (ing dung hién nay nhu chén
I4p 18y khi (khi chén), céng nghé thly phan (ngam trong bé
lay khi), cong nghé dbét (lay nhiét) [1]. Cong nghé khi chdn
(hinh 1) st dung k¥ thuat dva trén sy phan hiy yém khi. Khi
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Pham Manh Hai

chon 1a san pham phu clia quéa trinh phan ra chat thai dang
ran, véi thanh phan théng thuong bao gdm 50% khi CH,,
45% CO, va 4% N,. Cong nghé nay c6 vu diém phu hgp véi
guy mo chon lap lén dé tao lwvgng khi dd cho cac may phat
dién khi sinh hoc céng suéat Ién. Hién nay, trén thé gidi co
hai cach dé thu khi chén bao gbm: bién phap truyén théng
khoan théng thuong (conventional drilling) va thu day
(push-in). Théng thuong, trueée khi bom thu héi khi, nguoi
ta 1ap ban do cdu trac 3 chiéu ctia bé chon rac dé xac dinh
céc vi tri tu khi va vi tri t6i vu dé khoan. Phuong phéap
khoan truyén théng st dung ky thuat khoan théng thuong
vOi mot so cdi tién ky thuat phu hop véi khu vire khoan. Cac
&ng dan c6 thé duogc I&p dit thang dirng, gidp viéc thu hoi
khi tién lgi nhanh chéng. Phrong phap thu day st dung
ban d6 3 chiéu dé tim cac giéng khi va co thé duoc st dung
cho céc vi tri khoan riéng biét néu can thiét.

The Methane-to-Electricity Process

Transmission to
o
Methaneto-Elcticty HeRcod
Production Faciy

Methane
Collection System

Landfill

Hinh 1. Cang nghé khi chdn st dung dé phat dién [4]

Cong nghé dét [2] (hinh 2) dwoc ap dung dé xir ly chat
thai nguy hai nhuw chét thai bénh vién tuy nhién ciing cé
thé sir dung dé x{ Iy rac thai sinh hoat. Tai Ha Noi ¢6 |0 dot
chat thai bénh vién cong suat 3,2tdn/ngay dit tai Tay Mo.
Tai TP. HO Chi Minh c6 |06 dot chat thai bénh vién cong suat
7,5tdn/ngay. Phuong phap dét chat thai con duoc dung dé
Xt ly chat thai cong nghiép nhu 16 dot chat thai gidy da &
Hai Phong, 16 d6t cao su céng suat 2,5tdn/ngay & Bong Nai.
Cac lo d6t thuong duge nhap khau tr nudc ngoai va
thuong cé nhiéu loai 16 dét khong x& ly khi thai.
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Hinh 2. Cng nghé dot xt Iy réc thai

Cong nghé U yém khi tao khi sinh hoc [3] trong sau sach
tlr thuwc pham thira thuong hidng dén nhirng cang tin, nha
hang, khach san c6 nguon thic an thira I6n. Lugng thuc
pham thira sé dugc x& ly theo phrong phap G yém khi dé
tao khi sinh hoc phuc vu dun néu, thap sang hoc chay may
phat dién. Riéng nguon chét thai tr qua trinh 0 khi sé lam
dung mdi cho viéc tréng cay thay sinh, rau, ¢t qua phuc vu
tré lai cho cac co s& nay. Thiic an thira sau khi duoc tap hop
lai sé trai qua cac budc so loai dé loai bé thit, xwong cac vat
clrng. Sau do, dugc cho vao thiing xay nhuyén va pha lodng
voi nuoc (ti 18: 1kg thic an thira/6 - 7 lit nuéc). Nguyén liéu
nay duoc dd vao thung G khi. Tai day, sé dién ra qua trinh
bién ddi sinh hoa clia chét hitu co, dé tao ra khi sinh hoc va
ba thai hitu co. Trong qua trinh 0, d€ vi sinh vat phat trién
trong giai doan dau dwoc thuan loi, & 1an 0 dau tién can cho
thém vao thing U mét it dwdng va bd sung thém ché pham
sinh hoc vao thung 0 dé cung cap cac vi sinh vat hitu ich,
gitp day nhanh qué trinh phan hay, yém khi, khtt mui héi,
diét vi khuan c6 hai. Thuc t€, mot s6 co s& da lam thi trung
binh m&i ngay nha &n thai ra tir 2 - 3kg thirc &n, hé théng sé
tao ra duoc tlr 15 - 22 lit khi sinh hoc/ngay, b6 sung 20%
lwvgng khi dét cho co s& va tlr 5 - 6 lit mun phan hay, du dé
tréng dugc mot veon rau tlr 6m? - 10m% Chu trinh cong
nghé duoc thé hién & hinh 3.

Hinh 3. Quy trinh cdng nghé x& Iy thirc an thira tao khi sinh hoc quy md bép
an cdng nghiép
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Tuy nhién, cac phuong phap nay déu kho ap dung duoc
cho quy mé hé gia dinh, noi ngudn thyc pham thira dang la
mot trong nhitng thanh phan khé xi ly cla rac thai sinh
hoat. Nhirng muc sau day mo t& nguyén ly va céch thic hoat
dong ctia mét trong nhirng giai phap hira hen phu hop nhat.
2. CO SO TINH TOAN THIET KE THIET Bl TAO KHi SINH
HOC QUY MO HO GIA BINH
2.1. Co s6 tinh toan thong s6 thiét bi

Theo s6 liéu diéu tra khado sat lvgng thic an thira tai khu
tap thé nha dn cua Trwong Dai hoc Pién lyc mot ngay
khoang 30kg, bao gbm com thira, phé pham rau cl, nwéc
canh thura. ..

Tinh thé tich phan huy V, (m® theo lvgng nap hang
ngay P (kg) va thoi gian lvu T (ngay).

Do thtrc an thira phan hdy kha lau nén thoi gian luu
khadai

V=4 x P xT/1000 )

V, =4 x 30 x50/1000 = 6m?

Tinh san lvgng khi thu dwgc hang ngay (céng suét ctia
thiét bi) G (m*/ngay) theo lvgng nap hang ngay P (kg) va
hiéu suat sinh khi cila nguyén liéu 0 H (lit/kg/ngay). (higu
suat lay 50 lit/kg/ngay)

G =P xH /1000 )

G = 30*50/1000 = 1,5m®

Tinh thé tich tri khi V, (m®) theo c6ng sudt G, vi chi can
tich trir lai lwgng khi s&n ra ban dém 12 gi& nén:

V,=05xG= 0,75m* ©)

Tong thé tich bé la: 8,25m?,

2.2. Thiét ké co ban thiét bi

NGAN PHAN HUY

A
NGAN LANG MAU GIY \t

NGAN BH

Hinh 4. Nguyén Iy v& cau tao cda thiét bi sinh khi sinh hoc quy mé hd gia dinh

Khi nguyén liéu twoi dua vao thiét bi phan (ng sé dién
ra qué trinh phan hlly nhu sau: dau tién sé xay ra qua trinh
phan hly trong diéu kién thiéu khi ngay tai dau vao cla
thiét bi phan (ng vi ban dau trong dong vao c6 ton tai oxy,
ti€p dén la qua trinh phan hay yém khi sinh ra khi sinh hoc.
Quaé trinh chuyén hoa cac chét thai sinh khi sinh hoc dién ra
tuan tu tir dau dén cudi thiét bi mot cach déu dan nén hoat
dong cda thiét bi dé dang dat trang thai 6n dinh va hiéu
sudt phan hay cling nhv sinh khi cao va déu. Cac vat liéu
ran co bé mat tiép xuc Ion duwoc dat chim trong nuéc sé la
gia thé dé céc vi sinh vat bam vao, sinh tredng va phat trién
tao cac mang sinh hoc, nho d6 mat dé sinh khoi trong thiét
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bi dwoc duy tri kha Ién ddy manh tdc dd phan tng chuyén
hoa nang cao hiéu suat sinh khi. Dong san pham sau phan
hdy sé duwgc dua ra khoi thiét bi phan &tng mot cach kha
doc lap so v6i dong vao da han ché dwgc anh huéng gay
“sdc” dbi v6i cac vi sinh vat phan hly yém khi, dac biét la
chding vi khuan mé tan hoat dong trong diéu kién yém khi
nghiém ngat chuyén hoa céc chat thanh khi sinh hoc.
Nguyén ly cda thiét bi va ban vé thiét ké chij tiét dwgc thé
hién lan luot trong hinh 4 va 5.
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Hinh 5. Ban vé thiét ké chi tiét thiét bi sinh khi sinh hoc quy md ho gia dinh

3. VAN HANH THIET B| SINH KHi SINH HOC QUY MO HO
GIADINH
3.1. Nap nguyén liéu

M@ khod t6ng cho nguyén liéu vao bé da dé nap tir 500
dén 1000kg thic an thira can phai cho lvgng chéat thai
nhiéu nhw vay dé lam chat nén (tuy nhién vi 1a lwvgng thirc
an thlra hang ngay nén khéng du dugc sb lvgng 16n nhu
thé nén ta phai cho vao hang ngay dan dén qué trinh sinh
khi ban dau kha lau), sau khi cé ga roi ta chi can bé sung
dan dan nguyén liéu tir khoang 5 dén 10kg thic an thira
trong 1 ngay la da dun nau sinh hoat cho mot ho gia dinh
khoang tir 3 dén 5 ngui.

Toan bd nguyén ligu khi d6 vao khong dwoc cho rom
rac, tui béng, canh cay.... gay tac dwong vao duong ra cla
bé, khéng d6 vao ham cac hoa chat nhw xa phong, thudc
trlr sdu... lam gidm sy hoat dong clia cac vi sinh vat.

Bom nuwdc thém vao bé dé cho téi 40 dén 50cm tinh tlr
vanh dai ghép Ién, sau dé déng khoa tong lai (ty 1& nwéc
v@i nguyén liéu 1a 1:3, mot nguyén liéu 3 nuwée).

Trong thoi gian cho cé khi ga khdng dugc cho nuéc vao
bé ma chi cho nguyén liéu vao trong bé, trong thoi gian
nay ta can phai xa lién tuc.

Céach xa: Sau khi nap nguyén liéu dwgc 3 dén 4 ngay thi
bat dau xa toan bd khi trong binh ra vi trong bé con cé céc
hoén hop khi gay hai qua trinh chay va gay héng céc thiét
thi nhu (SO,, CO,, N,...). X4 trong vong 3 ngay lién tuc khi
xa m@ khoa tdng ra dé cho khi thoat hét rdi dong khoa
téng lai.

Khi x4 c6 mui hoi thoi ta can c6 cho dng xa lén cao dé
thoat khi mui hoi théi khdng ngay anh hwéng dén con nguoi.
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3.2. Van hanh sau khi cé khi sinh hoc

Cham tht Itra vao bép xem cé Ira chua néu thay Ira
chay bap bung thi ti€p tuc xa, khi thdy déng ho bao ap suéat
khi dt va cé Ira chay déu khong bi tat 1a duoc.

Khi sir dung bép ga phai cham Ira trwéc va mé van sau,
khi dun ndu xong phai khoa van chét van ga, khéng duoc
m& van ga ma khong d6t Iva vi khi ga hé khong duoc dét
chay sé &nh hudng dén con ngudi va dé ngay hoa hoan. Khi
dung tuyét doi khong dvoc dung hét ga trong bé (khi thay
dong hd bao vé s6 1 la ngung st dung) vi ding hét khi
nugce trong bé va chét thai sé tran 1én 6ng dan ga gay ra tac
duwong 6ng dan khi.

3.3. X ly khi tac duong 6ng dan khi

Buwoc 1: Khoa van tdng lai sau d6 van déng hé & trén
khoa tong ra

Budc 2: NGi 6ng 21 vao zen ngoai 21 van chat vao khoa
téng

Budc 3: Cho voi nu’c'rc~cﬂa may bom vao ta bom khi bom
nwéc ta thay cidng 6ng dan nuwac, sau dé ta mé khoa tong ra
va dong lai ngay (lam lién tuc nhu vay cho dén khi hét bi téc)

Chuy dén cac hién twong téc khi:

- Khi ta m@& khod tong ra dé d6t cé khi makhong cé chéy.

- M6 ra khong cé thay khi.

- Khi ta d6t mot IUc lai thay hét khi.

3.4. Nhitng yéu td anh hudng hiéu suét sinh khi sinh hoc

MOoi treang ki khi: Vi khuan 1én men tao khi mé tan, chi
phat trién trong diéu kién khoéng cé khi 6-xy (ki khi). Do dé
bé phan giai phai kin, khéng dé khong khi lot vao.

Nhiét do va pH thich hop: Vi khuan tao nén khi mé-tan
hoat dong & nhiét do tir 10 dén 60°C, nhung nhiét do ly
tuwdng la 35°C. Do pH thichhgp 1a 6,8 - 7,5.

Pac tinh nguyén liéu: Ham lvong chat khé clia dung
dich Ién men can dat 4 - 9% (do d6 can pha lodng 1 phan
nguyén liéu voi 1 - 2 phan nuéc. Ty Ié€ C/N 1a 30/1 la ty Ié
thich hgp nhat cho s phan hly ctia nguyén liéu.

Thoi gian lvu trong bé phan giai hop ly: Thoi gian lvu
clia nguyén liéu trong bé phan giai can 60 - 90 ngay véi
nhiét do 20 - 35°C tai Ha Noi.

4. KET QUA THUC NGHIEM VA THAO LUAN
4.1. Cac tinh hudng phat sinh trong thuc nghiém

Hinh 6. Nguy&n liéu cho vao bé
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Nap nguyén liéu:

Do nguyén liéu dugc thu gom hén hop dan dén c6 kha
nang bi 1an mot s6 rac thai khéng mong mudn khi cho vao
bé co thé tac duong 6ng trong bé nén can dac biét loc bd
tai bong, xwong lon...

Khac phuc: Truge khi dé nguyén liéu can kiém tra k§ mai
cho vao bé. Néu co cac rac thai khong mong muén thi co
thé bora.

Sau 2 thang cho nguyén liéu vao bé bat dau day va tién
hanh cho ché phdm vi sinh vao hdm. Ché pham vi sinh la
loai dwgc st dung trong néng nghiép phé bién (hinh 7).

«

i

H‘|nh.9. Hinh &nh ché tao bé béng vat liéu inox
Do phan chia khi cla thiét bi khdng tao dd 4p suat nén
mot thi khi phu bd sung ap suat duoc tich hgp vao hé
théng. Tui khi nay duoc lam bang vat liéu polime nén sau
mot thoi gian bi chudt can lam rach dan dén ro khi.

Cach khéc phuc: Ché tao 1 bé bao quanh chan khéng
cho chudt cén bang Inox véi cdu tao tron thanh dé ngan
khdng cho chudt phé hoai.

Hinh 7. Ché pham vi sinh cho vao ham (

Men vi sinh Tictac dung dé bo sung cho bé dé tao chat
xGc tac nhanh. Tictac la ché pham sinh hoc trung tinh an
toan khéng ddc hai véi ngudi, gia suc va moi truong. Loai
men nay la tap hgp nhiéu vi sinh vat hitu hiéu cho viéc
phan hdy va c6 hoat luc cao, phan giai nhanh cac chat khé
phan hidy nhu ba Xenluloz, tinh bét, kitin, Protein, lipit,
pectin... Sau 3 thang cho nguyén liéu vao ham, hé théng
da bat dau sinh khi, lvgng khi ban da khéng dét dugc sau 1
tuan sau khi c6 khi thi khi sinh ra b&t dau cé hién twong
chay duwgc. Sau d6, bé dugc duy tri hoat ddng binh thuong.

4.2. TGi khi phu

o

Hinh 8. Vién bao bao vé bé kndi bi chutcén " Hinh 11, Lip bépdun th nghiem
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4.3. Phan tich chéat lugng khi Tién hanh 18y mau: Khi dwgc tich vao mau tdi chuyén
P& phan tich chét lrong khi, nghién ctu nay st dung may ~ dung sau d6 dwa mang di phan tich tai phong thi nghiém
do phan tich thanh phan khi véi thong s6 ky thuat nhu sau: va cho két qua nhw bang 1.
May do khi CH, va CO, bing hai buéc séng clia sensor Bang 1. Két qua phén tich khi chét lugng khi 6n dinh sau 2,5 thang cd thé
hdng ngoai dot 6n dinh
Sensor do khi O,, kiu dién hoa, (c6 ty chon do H,S) Loai khi Ty 1€ (%)
Dai do: CH,, CO, tr 0 - 100%; O,: 25%; H,S: 0 - 50, 0 - 200, CH, 50-60
0 - 1000, 0 - 5000ppm (tity chon). 00, 30-45
D6 chinh xac CH,; H,S 0-4
0 - 5% thé tich: +0,5% 5. KET LUAN
5 - 15% thé tich: +1% Nguyén liéu tir thirc an thira két hop véi hé théng thiét
15% - toan thang thé tich: +3% bi khi sinh hoc nhu da néi & trén bwéc dau cé nhitng hoat

dong tot, c6 nhiéu tinh nang maéi wu viét vé k§ thuat so voi
kiéu ham ct, m& ra mot trién vong (ng dung rong rai va
bén viing & khu vyc ndng thén nuwéc ta. Tuy nhién can cé

D6 chinh xac CO,;
0 - 5% thé tich: +0,5%

5 - 15% thé tich: +1% thém thoi gian dé danh gia day da vé chét luong thiét bi,

15% - toan thang thé tich: +3% hiéu qua thuc té va kha nang giam gia thanh khi san xuat
DO chinh xac 02: véi so Iuc_mg I6n.

0-5% thé tich: +1% Loai ham duoc thiét ké ché tao rat da dang tir nho toi

5 - 15% th tich: +1% I6n thy thudc vao quy mo chan nudi. D€ ¢ thé danh gia
v thetich: 1% - mot céch toan dién va day dd can c6 thém thoi gian va ca

15% - toan thang thé tich: 1% s6 lrgng mo hinh thir nghiém nita méi ¢6 thé c6 nhitng két

Ap suét tinh: £500mbar lu&n chinh xac mang tinh khoa hoc va thyc tién.

Sai s0 ap suat: £125mbar

Nhiét dé hoat ddng: 0 - 40°C

Do 4m tuong déi: 0 - 95% khong ngung tu TAI LIEU THAM KHAO

Thang do &p suét: 700 - 1200 mbar [1]. M. Melikoglu, 2020. Reutilisation of food wastes for generating fuels and

value added products: A global review. Environ. Technol. Innov., vol. 19, p.
101040, doi: https://doi.org/10.1016/j.eti.2020.101040.

Ap suat hoat dong: +5mbar tir 4p suat tuyét ddi

Nguon dién st d i 5 kha na r d lié
gudn cien St Bling pin sac €0 «ha nang st duing fien [2]. C. Mukherjee, J. Denney, E. G. Mbonimpa, J. Slagley, R. Bhowmik, 2020.

tuc 10 gio, thoi gian sac khoang 2 gio. . i : . .
X f e A . , A review on municipal solid waste-to-energy trends in the USA. Renew. Sustain.
Hinh 12 1a hinh &nh thiét bj phan tich do khi dugc st dung. Energy Rev., vol. 119 . 109512, doi

— e — https://doi.org/10.1016/j.rser.2019.109512.
' [3]. S. K. Pramanik, F. B. Suja, S. M. Zain, B. K. Pramanik, 2019. The anaerobic
digestion process of biogas production from food waste: Prospects and constraints.

Bioresour.  Technol.  Reports, vol. 8 p. 100310.  doi
https://doi.org/10.1016/j.biteb.2019.100310.

[4]. http/www.|.cswma.org/images/Lamdfillgasgraphic.jpg
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