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TOM TAT

Nghién ctru ndy nham tng dung hé théng pin nhién liéu vi sinh dé xir Iy nudc thai sinh hoat
ket hop san sinh di¢n nang. HE thong xur ly thuc nghiém dugc ap dung véi nude thai sinh hoat khu
ky tac xa Hoc vién Nong nghiép Viét Nam. Céc thi nghiém xtr 1y dugc thuc hién véi nude thai sinh
hoat C(:) cac dég trung vé pH, BODs, COD, TSS, NOs3, PO43' va tf)ng coliform.vKét qua nghién ctu
cho thay hé thong pin nhién li€u vi sinh hoat dong hiéu qua khi bo sung vi khuan Bacillus subtilis ¢
muc 1,0-1,5% thé tich. Hi¢u di¢én thé thu dugc bién dong tur 0,29-0,45V trong thoi gian 7 ngay.
Hiéu qua xtr ly BOD dat 56% va CQD dat 63%. Cac nghién ctru vé anh huong cua nhiét do, pH va
dicu kién co chat trong moi truong can dugc tiép tuc.

Tir khéa: Nudc thai sinh hoat, pin nhién liéu vi sinh, thu hdi nang lugng, Bacillus subtilis.
1. GIOI THIEU

Trong cudc hop v6i Thanh phd Ha Noi (ngay 29/9/2017), B truong Bo Tai nguyén va M6i
truong cho rang thanh phd can danh gia k§ ludng vé trinh d6 cong nghé xir Iy chét thai trong d6
nhan manh dén cong nghé bién chét thai thanh dién nang. Hién nay, cac cong nghé duogc 4p dung
cht yéu 13 tan dung nhiét ning trong cac cong nghé d6t dé san xuat dién nang (nhiét dién). Cong
nghé nay thuong dugc ap dung d6i véi cac loai chat thai c6 ngudn gdc 1a vat lidu dé chay, con mot
luong 16n chét hitu co & dang 1ong chua dugc thu hdi van gay 6 nhiém moéi truong. Pay ciing 1a
hién trang chung cua cac tinh thanh trong ca nuéc. Theo World Bank (2013), 86% lugng nudce thai
sinh hoat tir d6 thi khong qua xur 1y ma thai tryc tiép ra moi truong. O khu vuc ndéng thon, nudce thai
sinh hoat bao gOm chét thai clia con ngudi va gia stc 1an tap gdy nén hién twong 6 nhidém ngudn
nudc vé mit hitu co va vi sinh vét.

Hé thong pin nhién liéu vi sinh hoat dong dua trén co ché vi sinh vat phan huy chat thai chira
ham luong hitu co cao dé sinh ra electron 13 co s& dé xtr 1y nude thai 6 nhiém chat hitu co, luong
proton (H ) tao ra duoc thu hdi dudi dang khi hydro (Hs) hodc chuyén hoa thanh nuéc (HzO) nén
giam thiéu dugc sy chuyén ho4 thanh khi H;S, la khi chinh géy ra mui hoi thdi trong hé thong nuéc
thai. Vi vay, tiém niang chuyén hod cac chat thai giau ham lugng hitu co trong nudc thai sinh hoat
thanh dién nang la mot sy lya chon nhim vao hai yéu td, xur ly chit 6 nhiém mai truong va thu hdi
ning lugng thong qua viéc san sinh dién ning. Nghién ciru nay budc dau thyc hién trén ddi tuong
nudce thai sinh hoat tai khu ky tiic x4 Hoc vién Nong nghi¢p Viét Nam vai luu lugng trung binh 100
- 120 m¥thang nhdm déanh gia kha nang xu 1y nudc thai giau chit hitu co két hop san sinh dién
nang.

2. PHUONG PHAP

2.1. Phuong phap danh gia dic tinh nwdc thai sinh hoat

2.1 Phuong phip ld’y mau

Vi tri 1dy mau: Lay mAu tai cong xa thai d6 ra muwong dé thai bo ra moi truong (song Cau Bay,
Gia Lam, Ha Noi). Thoi gian 14y mau vao khoang 11 gio trua 1a khoang thoi gian nau dn. Mau nude
duoc liy vao chai c6 thé tich 1,5 lit va dugc dem di phan tich ngay.

2.1.2. Phwong phap phén tich

Dic trung nude thai sinh hoat dugc thé hién qua cac chi tiéu: pH, TSS, BODs, COD, NOg/,
PO43', Coliform. Chi tiéu pH dugc phan tich theo TCVN 6492:2011 Chat luong nudc - Xac dinh
pH; BODs theo TCVN 6001- 1:2008 (1SO 5815-1:2003), Chit luong nudc - Xac dinh nhu ciu oxy
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sinh héa sau n ngay (BODn); COD theo TCVN 6491:1999 (ISO 6060:1989) Chat lugng nudc - X4c
dinh nhu cau oxy hoéa hoc (COD); TSS theo SMEWW 2540 - Phuong phap chuin phan tich nudc
va nuée thai - Xac dinh chit ran lo ling; NO3” theo TCVN 7323-2:2004 Phuong phép Catadol, sir
dung may so mau UV/VIS tai bude song 420nm; PO,> theo TCVN 6202:2008 Phuong phap
Oniani, st dung mdy so mau UV/VIS tai budc séng 660nm; Tong Coliform theo TCVN 6187-
1:2009 Chat lugng nudce - Phat hién va dém Escherichia coli va coliform.

2.2. Phwong phép nudi cdy vi sinh

Vi khqén Bacillus subtilis la true khuén hinh que, c6 kha nang tao bao tu, co kha nang chiu
dung céc dicu kién moi truong khac nghiét. Bacillus subtilis v6i khd néng sinh tong hop enzyme
ngoai bao phén giai cac hop chat protein khong tan thanh cac don phén tir dé tan hon va dé hap thu.
Tién hanh nhan giong theo mot s6 budc nhu sau:

Buée 1: Can mdi trudng, dun sbi, chia déu vao 10 dng nghiém sau d6 hap trong 90 phiit.

Bue 2: Pat 10 dng nghiém trén mat phang nghiéng, dé ngudi.

Buée 3: Ding que cdy ldy 1 vong vi sinh vét cdy theo dudng zig zag vao timg 6ng nghiém.

Buéc 4: Nudi vi sinh vt trong ti nudi trong 48-72h, & nhiét do 27°C.

Nhén giong cap 1 (tao ché pham)

Buée 1: Can 100ml méi truong dich thé (khong c6 thach), hap 1h30°, dé ngudi

Bude 2: Dung pipet 5Sml hut moi truong vao ting 6ng gidng, ding que cdy chuyén toan bo
luong VSV trong ong nghiém vao moi treong. Sau do dem lac 48- 72h.

Burée 3: Thu ché pham Bacillus subtilis.

Mat d6 vi khuan Bacillus subtilis cho vao hé théng duoc tinh:

~ Tong mét d¢ vi khuan Bacillus subtilis = Mét do vi khuan c6 sin trong nuéc thai + Mat do vi

khuan bd sung vao (CFU/100mL).

2.3. Phuong phap b tri thi nghi¢m

Hé¢ théng duoc ,thu’c hién trong pham vi thi nghiém st dung céc h@p nhua kin c6 thé tich 2 lit.
Nghién ctru dugc thiet k¢ dang me (Batch experiment) véi nudce thdi dau vao 1a nudc thai sinh hoat.
H¢ thong dugc tién hanh theo 3 cong thirc thi nghiém:

- CTO 1a cong thirc thi nghiém ddi chig, nudc thai sinh hoat khong bo sung Bacillus subtilis.

- CT1 1a cong thirc thi nghiém voi nudc thai sinh hoat bo sung thém 1% Bacillus subtilis.

- CT2 1a cong thirc thi nghiém voi nude thai sinh hoat bd sung thém 1,5% Bacillus subtilis.

Thi nghiém duoc bé tri nhu trong bang Hinh 1:

Phuong phép do dac va xu ly sb liéu: Hiéu dién thé cia MFC duoc dp lién tuc bﬁng déng hd
Victor VC 890D. Chi tiéu BOD dugc danh gia trude va sau thi nghiém, két qua phan tich duoc so
sanh vo1 quy chuan k¥ thudt quoc gia vé nudc thai sinh hoat QCVN 14: 2008/BTNMT.

Hinh 1. B4 tri thi nghiém.
3. KET QUA VA THAO LUAN
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3.1. Pac trung nudce thai sinh hoat

Nudc thai sinh hoat dugc thai ra truc tiép tir ky tic xa voi luu luong nude thai phat sinh
khoang 62 - 75 lit/nguoi/ngdy.dém. Nude thai chira nhiéu chat hiru co d& bj phan huy sinh hoc,
thanh phém vb co va vi sinh vat gdy bénh. Ham luong protein chiém 40-50%, hydratcarbon 1a 40-
50%, chit béo 1a 5-10%. Ham luong chat hiru co trong nudc thai sinh hoat dao dong trong khoang
150- 550 mg/L Két qua phan tich chat luong nuéde thai duoc thé hién trong Bang 1. Cac thong sb
pH, NO3, PO,* , TSS déu nam trong ngudng cho phép cia QCVN 14-MT: 2015/BTNMT, c6t B
con cac thong so con lai déu vuot qua ngudng cho phép cua quy chuan cu thé BODs gap hon 10 lan,
Coliform gap gan 27 lan.

Bang 1. Chat luong nudc thai sinh hoat cta ky tic x4 sau dai hoc
STT Théng so Pon vi Két qua phan tich QCVN 14-MT: 2015 (B)

1 pH - 7,07 5-9
2 BODs mg/L 518 50
3 TSS mg/L 76 100
4 COD mg/L 750 150
5 NO3 mg/L 0,49 50
6 PO~ mg/L 6,68 10
7 Coliforms CFU/100mL 133.630 5.000

3.2. Hiéu qua sin sinh dién ning

Hiéu qua san sinh dién ndng dugc danh gid thong qua hiéu dién thé thu duoc trong qua trinh
van hanh. Két qua nghién ctru trong 216 gid voi dic trung nudc thai (thong sd ¢ bang 1) cho thiy
su ¢6 mat ciia vi khuan B. subtilis 1am ting kha ning san sinh dién nang so v&i viéc khong bo sung.
Khi ting mat do B. subtilis sy gia ting hiéu dién thé xuat hién sém hon va duy tri dugc trong 32 gid
(tir gid thir 36 dén 168). Tai cong thirc 1, hiéu dién thé hau nhu khong xuét hién trong 24 gid tir luc
bat dau thi nghiém, sau 24 gio hiéu dién thé ting kha nhanh dat gia tri cao nhit ¢ gio thir 78
(0,454V) va giam dan tir 78 gio dén 150 gio va giam dot ngot & gio 168 (0,265 - 0,091V). Cong
thirc d6i chitg khong bd sung B. subtilis cho thdy hiéu dién thé gan nhu khong dat gi tri phét hién
cta thiét bi. Nghién ctru nay cho hiéu dién thé kha on dinh tir 0,29-0,45V trong 7 ngay. Két qua
nghién ciru c6 su twong dong voi mot sd nghién ciru khéac trén ddi tugng B. subtilis (Nimje et al,
2009; Ismail and Jaeel, 2013).
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Hinh 2. Dién bién hi¢u di¢n thé ¢ cac cong thirc thi nghiém c6 bo sung B. subtilis. CT0: doi chimg,
khéng bo sung vi sinh vdt; CT1: Bo sung 1% B. subtilis; CT2: Bé sung 1,5% B. subtilis.
3.3. Hi¢u qua xir ly nuwée thai sinh hoat
Hi€u qua xur ly nudce thai trong nghién ctru nay duoc tién hanh d6i véi chi tiéu BODs va COD
(Bang 2). Trong do, BODs thé hi¢n nudc thai chira ham lugng chat hitu co dé phan huy cao. Gia tri
pH cua cac cong thirc giam so voi gia tri dau vao sau xur Iy nhung van nam trong ngudng gia tri cho
phép cia QCVN 14-MT: 2015. Nong do BODs c6 sy suy giam ¢ hau hét cac cong thire, ké ca cong
thirc do6i ching. Cong thuc 2 cho thay giam nhi€u nhat con 230 mg/L trong khi d6 cong thue 1 giam
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con 263 mg/L. Hi€u qua xu 1y ¢ cac cong thure 1an luot 13 34%, 49% va 56%. pé nang cao hiéu qua
xu 1y, cac nghién ctru t6i wu hoa diéu kién phan ng nhu nhiét do, pH va ndng do chat hitu co ciing
nhu céc ty 1& N:P can duoc danh gia chi tiét. Tuong tu hiéu qua xt Iy BOD, trudng hop COD dat
hiéu qua cao ¢ cong thirc 2 voi 63%.

Bang 2. Hiéu qua xu ly BOD va COD

R £ Gia tri Gia tri daura Hiéu qua xir ly (%)
STT Théng so dduvaio CTO  CT1 CT2 CT0 CTL CT2
1 pH 7.07 697 643 628 - o -
2 BODs (mg/L) 518 342 263 230 34 49 56
3 COD(mg/L) 750 625 475 275 17 37 63

4. KET LUAN
Két qua nghién ctru bude dau ap dung hé théng pin nhién liéu vi sinh xt 1y nude thai sinh

hoat két hop san sinh dién ning cho thiy su phu hop. Nghién ctru ndy méi chi 4p dung chung vi
sinh ¢ dinh 1a B. subtilis dugc nhan nudi trong phong thi nghiém. Hi¢u dién thé dat trong khoang
299-450 mV va duy tri trong thoi gian 7 ngay voi hiéu qua xtr Iy BOD dat 56% va COD dat 63%.
Cac nghién ciru tiép theo can tap trung vao vi€c xac dinh, phén lap va tuyen chon céc vi sinh vét c6
san trong nudc thai dé lam ngudn vat liéu cho pin nhién lidu vi sinh, dé nang cap kha ning san sinh
dién ning can ti wu hoa hé thong van hanh nhu vat liéu dién cuc va cac diéu kién van hanh.
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ABSTRACT

This research aims to examine electric gemeration from domestic wastewater treatment.
Treatment of domestic wastewater was conducted with wastewater collected from dormitories of
Vietnam National University of Agriculture. Characterization of wastewater was evaluated with pH,
BODs, COD, TSS, NOs, PO, and total coliform. The results of the study showed that the
microbial fuel cell system worked effectively in presence of Bacillus subtilis at 1.0-1.5% (v/v). The
voltage obtained varied from 0.29 to 0.45V for 7 days. BOD treatment efficiency reached 56% and
COD reached 63%. Studies on the effects of temperature, pH and substrate conditions in the
environment should be continued.

Keywords: Domestic wastewater, microbial fuel cell, energy recovery, Bacillus subtilis.
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