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NGHIEN CUU KHA NANG SAN XUAT BIOGAS TRONG MOI TRUONG
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A STUDY ON THE POSSIBILITY OF PRODUCING BIOGAS IN THE MARINE
WATER ENVIRONMENT
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Tém tat: Biogas la mot ngudn nang lwong tai tao dwoc san xuét
théng qua qua trinh phan hiy ky khi cac hop chat hiru co, déc
biét la nguén chét thai gia stc, gia cdm, rac thai,.. Viéc san xuét
va &ng dung biogas da va dang rat dwoc quan tam nghién ctu
va phat trién. Nghién clru nay tap trung xem xét kha nang sinh
khi biogas tir chét thai gia suc trong méi truong nudc bién dwoc
pha lodng v&i cac dd man khac nhau dé c6 thé ap dung san xuét
biogas trong dinh hwéng phat trién nhirng ung dung cla nguon
nang lwong nay tai nhitng ving bién dao cla Viét Nam. Két qua
nghién ctvu nay da khdng dinh du ty I& pha lodng dat dén 60%
nwéc bién twong L'rng dé man cta moi trwong dat 20g/l NaCl thi
van c6 kha ndng san xuét biogas tlr chét thai lon véi lwu lugng
va chét luong biogas hoan toan twong dong véi méi trvong
khéng cé nwéc bidn. Tl d6 hoan toan cé thé phat trién moi tng
dung clia biogas trong vung bién dao Viét Nam, noi bat budc phai
st dung mét phan nwéc bién nhw moi treong pha loéng d8 san
xuét biogas ti¥ ngudn chét thai gia sc, gia cam.

T khoéa: biogas; phan hay ky khi; d& man; anh hwéng cta NaCl;
san xuét biogas trong méi trwdng blen

1. Pat vin dé

Nghién ctru san xuét nhién lidu sinh hoc dic biét la
san xuat biogas dang 1a hudng phat trién chung cua toan
thé gidi va tai Viét Nam, nhét 1 trong tinh hinh nhién liéu
hoa thach dang dan can kiét va 6 nhiém méi trudng ngay
cang tré nén trdm trong. Viéc san xuét biogas tir cac
ngudn nguyén liéu chat thai hitu co khac nhau [1] cho
théy chat thai tir gia stc, gia cdm cho ty 1¢ sinh khi biogas
rat 16n (>60%). Trong nghién ctru nay Chung t6i tiép tuc
xem xét kha ning san xuét biogas tur chat thai gia stc
nhung trong méi trudng nudc bién dugc pha lodng twong
ung voi cac gia tri d§ man khac nhau véi muc ti€éu hudng
dén 1a kha ning san xuit va sir dung biogas tai cac vUng
bién ddo Viét Nam, noi khong c6 ngudn nudc ngot doi
dao dé lam moi trudng san xuét biogas tir chét thai gia
stic. Nghién ctru ndy c6 ¥ nghia thiét thyc trong dinh
huéng san xuét va ing dung ngudn ning luong biogas tai
c4c ving bién dao. Trong thanh phin nudc bién chira chu
yéu 1a hai ion Na* va CI. Theo nghién ctu cua O.
Lefebvre va cac cong su [2] khi nong d6 mudi vuot qua
10 g/1 thi s& trc ché qua trinh sinh khi methane. Tuy nhién
kha ning trc ché nay con tuy thudc vao nguon nguyén li¢u
sir dung dé san xuét biogas ciing nhu diéu kién san xuat
[3]. P6 min trung binh trong nudc bién & cac dai dwong
¢b gia tri 35%o turong dwong vdi 35 g/l va thay dbi trong
khoang 32 + 37%o tity theo lwong mua, do bdc hoi, luu
luong séng ngoai cua timg vang dia ly [3]. Nghién ctu
nay s& khao sat kha nang sinh khi biogas tir chét thai gia
stuc trong moi truong nudc bién duoc pha lodng tuong
ung véi cac o man khac nhau theo ti€u chi gia tri d6 man
16n nhit c6 thé dé co thé ap dung phét trién san xuét

Abstract: Biogas is a renewable energy source produced through
anaerobic digestion of organic compounds, particularly the
livestock waste or poultry waste,... The production and
applications of biogas have been receiving much more attention
in research and development. This paper focuses on the ability to
produce and use this source of energy in thalassic environment.
The overall goal of the study is to match with the development
orientation of biogas applications on the island areas of Vietnam.
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biogas tai nhitng ving bién dao ciia Viét Nam. Cu thé
nghién ctru nay s& khao sat kha ning san xuit biogas tir
chat thai lgn trong méi trudng nude bién dugc pha lodng
dén 60% nudc bién twong tmg véi ¢ man xap xi 20g/1.
Nghién ctru ciing khao sat chit luong biogas thu duoc dé
¢ dinh huéng vé cong nghé xur 1y va st dung hiéu qua
biogas san xuat duoc tai cac ving bién dao Viét Nam.

2. Nguyén vit liéu va phwong phap
2.1. Nguyén vit li¢u

- Chét thai gia stic (heo) dwoc ldy tir trang trai chin
nu6i Hoa Phu, thon Hoa Phat, huyén Hoa Vang, Da Nang;

- Bun hoat tinh dwoc lay tir hd ky khi thudc hé thong
xu ly nude ri rac bai rac Khanh Son, phuong Hoa Khanh,
quan Lién Chiéu, Pa Nang;

- Nudc pha loang: bao gdm nudc ngot va nude bién
pha tron theo nhiéu ty 1¢ khac nhau. Nu6e bién duoc lay
tai vung vinh ven bién Pa Nang v6i d man khao sat dugc
tir 32+ 33%o twong duwong 32+ 33 g/l.

2.2. Phwong phdp nghién ciru
2.2.1. Xdc dinh ham heong chdt khé

Ham luong chat kho trong mau nguyén lidu chit thai
gia suc dugc xac dinh theo quy trinh sau:

- Can chinh xdc mot khéi luong nguyén liéu chira
trong coc s,

- S?iy cbe st co chira nguyén lidu dén khéi luong
khong d6i 6 nhiét d¢ 100 — 105°C trong vong 3 gid.

- Can cbc S}'r c6 can, xac dinh dugc ham lugng chét
kho cé trong mau
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’Ké’t quéa phan tich ta dwoc ham lugng chat kho trong
chét thai heo 1a 244 mg/g nguyén liéu, twong Gng ty 1&
24,4%.

2.2.2. Pha lo&ng va cdy bin

Thé tich binh sinh khi 1a 40 lit, thé tich phan chira
nguyén lig¢u 1a 35 lit

Dua vao ham lugng phét Kkho cua ngudn nguyén lidu ta
tinh duoc luong nude can dé€ pha lodng nguyén li¢u trude
khi nap vao binh sinh khi. Theo két qua khao sat thé tich
nudc can dl]ng‘ d¢ pha lodng nguyén liéu trude khi vao
binh ky khi can dat ty 1& ham lugng chat kho trong
khoang 5 + 7 % 1a hiéu qua nhat cho qua trinh phan huy.

Bun hoat tinh 1y tir ho ky khi tai bi rac Khanh Son.
Bl]n’ khong con kha néng sinh biogas. Muc dich cay bun
1a cay vi sinh vat ky khi vao binh u ky khi thi nghiém dé
day nhanh qua trinh phén huy.

2.2.3. Nap li¢u

Nguyén liéu sau khi pha tron va cdy bun hoat tinh
duogc nap vao binh sinh khi c6 dung tich 40 lit.

_M® hinh bao gém 06 binh composite dung tich 40 lit;
mMo6i binh chira 7 kg chat théi’heo, 10 lit bl]r] hoat tinh, 18
lit nude pha loang. Ty 1¢ thé tich nu6e bién trong nude
pha loang lan luot la: 0%, 15%, 30%, 40%, 50% va 60%
trong ung lan lugt voi cac binh tr 1 dén 6. Ty 1é pha
lodng nay tuong mg v6i d6 mén cua mdi binh tir 1 dén 6
lan luot 1a 0 g/I; 4,88 g/l; 9,759/I; 13 g/I; 16,25 g/l va
19,5 g/l. M6 hinh thi nghiém dugc thé hién trén hinh 1.

Hinh 1. M6 hinh san xudt biogas

2.2.4. Xdc dinh leu leong va thanh phan biogas

Biogas sinh ra tir binh 1 ky khi s& theo dng nhya mém
di 1én thi chtra khi. Moi ngay ti€n hanh theo ddi the tich
tui chira, do thanh phan khi sinh ra bang may phan tich
khi thai cam tay GFM435 cho phép x4c dinh thanh phéan
khi bao gom 5 khi trong tiéu chuan may 1a CHa, CO3, O,
H2S va CO. Theo ddi thuong xuyén nhiét do moi truong
va tién hanh khudy binh sinh khi 02 1an, méi lan 05 phut
vao thoi diém trude luc tien hanh do thé tich va thanh
phan biogas sinh ra.
3. Két qua
3.1. Thé tich va thanh phan biogas thu dwoc twong ung
voi ty I¢ nwoc bién pha lodng khdc nhau tir 0% déen 60%
3.1.1. Két qua & binh 0% nuwée bién

Két qua khao sat & binh 1 (0% nudc blen) (hinh 2) cho
thiy trong 6 ngay dau khao sat khi thodt ra rat it. Bét dau

tir ngay thir 8 luong khi twong ddi 6n dinh, xdp xi 10
lit/ngay va c6 xu hudng tang tir ngay thir 23. Thanh phan
biogas c6 chit luong dong déu va tuong ddi tot, duy tri &
mirc 68 — 69% CHa. Khi bit dau co6 khi thoat ra, két qua
thu dugc tuong dong véi két qua nghién ctru d6i véi chat
thai lgn da thuc hién trude day [1].
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Hinh 2. Thé tich va thanh phan biogas ¢ binh 0% nudc bién
(thanh phan khdac gom H2S, Oz, CO)
3.1.2. Két qua khdo sdt & binh 15% nwée bién
O mau 2 chita 15% thé tich nudc bién tuong duong véi
d6 man 4,88 g/l (hinh 3), khi thoat ra tir nhiing ngay dau
tién cuia qua trinh va duy tri on dinh tir ngay thir 8 & muc 14
lit/ngay, sau d6 tang nhe vai chét luong khi én dinh & muc
65 — 70% CH, cho dén gan cudi chu ky khao sat (ngay thir
31). Qué trinh khao sat thyc hién dén ngay thu 35 khi
lugng khi thu dugc chi con & muc 3 — 4 lit/ngay.
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Hinh 3. Thé tich va thanh phén biogas 6 binh 15% nuéc bién
(thanh phan khdc gom H2S, Oz, CO)

3.1.3. Két qua khao sat 6 binh 30% nuéc bién

Két qua khao sat cho thdy ¢ binh 3 chira 30% thé tich
nudce bién twong tmg d6 man 1a 9,75¢/1 cho thay kha ning
sinh khi van dién ra binh thuong. Luong khi sinh ra van
duy tri 6n dinh & muc trung binh 13 lit/ngay véi thanh phan
CH, dat trén 60% trong 10 ngay dau va con ting lén tir
ngay thir 20 vé sau, ca vé chat lugng va thé tich khi thu hoi.
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Hinh 4. Thé tich va thanh phan biogas ¢ binh 30% nudc bién
(thanh phan khdc gom H2S, Oz, CO)
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3.1.4. Két qua khao sat & binh 40% nude bién

O mau 4 chira 40% thé tich nudc bién tuong duwong do
man 13g/I (hinh 5) két qua khao sat cho thay van chwa c6
su anh huong cta d6 min dén kha ning sinh khi cling nhu
chat luong biogas thu dugc. Luu lugng khi trung binh dat
12 lit/ngay voi chit lugng khi t6t va 6n dinh, trung binh
70% methane, & ngay thir 20 thanh phan methane dat dén
gan 75%.
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Hinh 5. Thé tich va thanh phan biogas ¢ binh 40% nuéc bién
(thanh phan khdac gom H2S, Oz, CO)
3.1.5. Két qua khao sdt ¢ binh 50% nuéce bién
O binh 5 v6i 50% nudc bién twong Gmg d6 man 16,25
g/, bit dau thay co sy khac biét vé lwong khi sinh ra va
chat lugng khi (hinh 6). Trong thoi gian dau (dén ngay
thir 15) lwong khi sinh ra van twong dbi nhiéu twong tu
nhu ¢ cac binh 2, 3 va 4, trung binh khoang 13 lit/ngay
v6i chét luong khoang 60% methane. Giai doan tir ngay
thir 20 lugng khi thu duge ¢ binh 5 it hon ¢ 4 binh trude,
chi & muc khoang 7 — 8 lit/ngdy. Tuy nhién chat luong
van dam bao dat xap xi 70% methane.
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Hinh 6. Thé tich va thanh phan biogas ¢ binh 50% nuéc bién
(thanh phan khdac gom H2S, Oz, CO)
3.1.6. Két qua khdo sdt ¢ binh 60% nurée bién
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Hinh 7. Thé tich va thanh phén biogas ¢ binh 60% nuéc bién
(thanh phan khac gom HzS, Oz, CO)

Két qua khao sat & binh 6 chira 60% nudc bién tuong
duong d6 man 19,5 g/l, két qua thu dugc (hinh 7) cho
thdy kha nang sinh khi van con dién ra ¢ mirc cao khoang

10 lit/ngay trong 16 ngiy dau ctia qua trinh khao sat, tuy
nhién thanh phan methane chi chiém khoang 50%. Thoi
gian tiép theo cho dén khi két thuc viéc khao sat (ngay thir
35) luong biogas di giam hin so véi cac binh khéc, chi
dat 6 lit/ngay va thanh phan methane dao dong trong
khoang 65 — 70%.
3.2. Anh hwéng ciia dp min dén luu lwong va chit
lwgng biogas
3.2.1. Anh huwong ciia dé man dén heu lwong biogas sinh ra
Hinh 8 biéu dién thé tich biogas thu dugc theo thoi
gian cho tat ca cic mau twong mg v6i d6 man khac nhau
lan lugt 1a 0%0 (hay Og/I NaCl), 4,88%o, 9,75%o, 13%o,
16,25%o Va 19,5%o. Nhan thay rang d6i voi cac mau c6 do
man twong tmg dén 13g/1 NaCl thi thé tich biogas sinh ra
van khong c6 su khac biét so v6i mau hoan toan khong
chira nude bien. Bit dau co sy khac biét vé thé tich khi
sinh ra khi xem xét mau 5 tuong ung 16,25 g/l NaCl va su
khac biét nay thé hién rd rét hon d6i v6i miu 6 tuong tng
d6 man 13 19,5g/1 (19,5%o). Thé tich biogas thu dugc giam
dang ké, xap xi 70% so v6i cac mau c6 dd man dudi 10%o
ké tir ngay thu 21.
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Hinh 8. Anh hudng ciia do man dén lieu heong biogas

Két qua nay hoan toan phu hop nhu nghién ciru da
cong bd cua O. Lefebvre va cac cong sy khi cho rang anh
huéng cua d6 man dén kha nang san xuét biogas chi xuit
hién khi gia tri nay vugt ngudng 10g/1 NaCl [2]. Tuy
nhién gia tri ngudng d6 man con tiy thudc ngudn nguyén
liu, nghién ctu cua O. Lefebvre st dung hai ngudn
nguyén liéu 1a ethanol va ba rugu thi anh hudng cua do
man dén kha ning sinh khi ciing khac nhau rd rét. O
ngudng 10g/1 NaCl dbi voi nguyén liéu ethanol thi luong
biogas sinh ra d4 giam nhung vin c6 kha ning san xuat.
Tuy nhién d6i v6i nguyén liéu ba ruou thi hoan toan
khong c6 khi sinh ra khi d§ man vugt ngudng 10g/1 NaCl.
Két qua tuong ty ciing thu dugc trong nghién clu cua
GB. Marquez va cac cong sy [5] khi san xuét biogas tir
chat thai bo cung tram tich bién va tio bién trong moi
truong c6 dd man & ngudng 34%o thi hdu nhu khong thé
san xuét duoc biogas.

Mit khac, két qua khao sat ciing cho thay khi ting
ham luong nudc bién, dudng nhu qua trinh sinh khi dién
ra nhanh hon (hinh 8), gi4 trj thé tich biogas cuc dai dat
duogc chi sau 13-15 ngay d6i v6i nhitng mau c6 do6 man
16n hon 9,75 g/1); dbi v6i nhimg mau c6 d6 man thip hon,
ngudng thé tich biogas cyc dai dat dugc sau 23-25 ngay.
Két qua nay khing dinh lai nhan dinh ciia Chaban va cac
cong su [6] duoc trich dan bai Anna Schniirer, Asa Jarvis
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[3] rang tat ca vi sinh vét can mudi nhu natri kali, clo cho
hoat dong song cua té bao. Nhimg mudi ndy thuong co
san trong vét liéu hitu co san Xudt blogas va khong can
phai bd sung trong qué trinh san xuét. Tuy nhién, mot so
chat thai c6 nong d6 mudi cao hodc sy san xuat biogas
dién ra trong méi truong du nhiéu mudi thi ¢6 thé s& trc
ché cac vi sinh vat trong qua trinh phan huy ky khi sinh
biogas. Chinh vi vdy c6 thé néi rang khi thém mudi vao
mdi truong ky khi s& thuc day thoi gian sinh khi nhanh
hon nho ting s lugng vi sinh vat nhung cung s€ giam
dang ké luu lugng khi sinh ra néu lwong muodi qua nhiéu
do méi trudng qua man s& ldy nudce tir té bao vi sinh vt
lam mat kha nang hoat dong cua ching [3]. Diéu nay
cling co thé khac phuc néu ting dan d6 man trong moi
truong dé vi sinh vat thich nghi [3].
3.2.2. Anh huong ciia dé man dén chat heong biogas sinh ra
Chat lugng biogas quyét dinh boi thanh phan methane
va hydro sulfure HzS. Nghién ctu trugec day [1] cua
chung toi cho thdy chat thai tir lon cho chit luong biogas
¢6 thanh phan methane rat cao, dat trén 60%, tuy nhién
thanh phan tap chat in mon H,S ciing twong dbi 1on, &
ngudng xap xi 2000ppm.

30
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Hinh 9. Anh hudng ciia d6 man dén thanh phan CHa
trong biogas

Hinh 9 so sanh thanh phan methane trong biogas sinh
ra O tit ca cac mau tuong (mg v&i dd min khac nhau tir
0%o dén 19,5%o. Nhan thay & tit ca cic mau thanh phan
CH, déu dat trén 60% va duy tri twong dbi on dinh dén
cudi chu ky khao sat. Chi c6 mot khac biét nho doi voi
mau 60% la thoi gian dé dat ngudng 60% CHy dai hon
cac mau khac. Tuy nhién ngudng thoi gian nay Van nam
trong khoang thoi gian can thiét cho sy san xuét 6n dinh
biogas [7]. Diéu nay khing dinh d6 man khong anh hudng
dén thanh phan methane trong biogas.

Déi voi thanh phan HoS, trong bang 1 thé hién gia tri
trung binh tinh duoc theo s6 liéu thuc nghiém do theo
ngdy cia thanh phin HzS trong biogas. Gia tri trung binh
nay duoc 13y theo cac giai doan sinh khi cua binh khong
pha nudc bién (binh ¢ gia tri d6 man 0%o0) dé dé so sanh.
Két qua cho thiy khong co su khac biét rd rét gita thanh
phan H;S trong céc binh co va khong c6 méi truong nude
bién. Giira cac binh c¢6 ty 1& nu6c bién pha lodng khac
nhau, ngoai trir binh chira 60% nudc bién twong tng do
min 1a 19,5g/1, ¢6 thé thiy thanh phan H,S rat thip. Du
chua thé khang dinh vai tro clia cac cation va anion trong

mudi bién dén sy e ché hinh thanh H,S nhung két qua
thu dugc hoan toan khang dinh chét lugng biogas san xuét
trong modi trudng nudce bién pha lodng hoan toan dap img
nhu cau sir dung biogas lam nang lugng: dun niu, thip
sang, lam nhién li¢u cho dong co ddt trong.

Bing 1. Thanh phin HaS trong biogas twong img véi
cdc gia tri do man khac nhau

Thanh phan HS trong biogas (ppm)

Po min 0%0 4,88%0 9,75%0 13%o0 16,25%0 19,5%0

Ngay thu 1- 6 0 58 96 297 114 298
Ngay thu 7- 15 | 436 62 98 357 661 351
Ngay thu 16-22( 934 121 114 153 599 1351
Ngay thir 23-30 1023 164 108 183 188 1261

Ngay thir 31-35| 812 138 430 370 183 910

4. Két luan

Két qua khao sat trong nghién ciru nay cho thay hoan
toan co thé san xuit biogas tir chat thai lon trong moi
truong nude bién pha loang dén do man 20%o tuong ting
ty 1& pha lodng dén 60% nudc bién. Chat lugng biogas thu
duoc van rét tot, hoan toan dap ung dugc cac chi tiéu cua
biogas cho cac muyc dich st dung khac nhau: dun néu,
thip sang, chay may phat dién, kéo may cong tac,... Két
qua khao sat cling cho thy trong méi truong nude bién
pha lodng téc d6 sinh biogas ciing nhanh hon, va néu két
hop ting dan do man theo thoi gian dé vi sinh vat thich
nghi thi hoan toan co thé thu duoc biogas c6 luu luong va
chat Iugng phu hop tuong tu nhu trong méi truong nude
ngot. Nghién ciru nay c6 y nghia thiét thuc trong dinh
hudng phat trién cac ving bién ddo Viét Nam.
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