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Tém tat: Bun can phat sinh tir cac qua trinh xtr ly nwéc thai cé dé am cao, chira nhiéu chat hitu co cd thé
phén hiy duoc bang phurong phép sinh hoc. Khau xi Iy bun cén chiém mét ty trong I6n trong toan bé kinh
phi dau tw xdy dung va van hanh tram xir ly nuére thai. Triede nhiing thach thire ngay cang gia tdng vé nhu
cau néng luong, nguén dinh dudng cho néng nghiép va é nhiém méi truong, huéng tiép can xd ly bun hay
xtrly két hop ban va céc loai chét thai giau hiru co bang phuong phap phén hiy ky khi dé thu héi khi sinh
hoc sén xuét dién nang, nhiét ndng va tan thu cac chét cé ich khac ngay cang phé bién trén thé gici. Huéng
di nay cén thiét duoc xem xét, can nhéc khi ngay cang c6 nhiéu dy én thoat nuéce va xi ly nude thai duoc
thurc hién ¢ Viét Nam.

Terkhoa: Bun can; phan hiy ky khi; mé tan; nang luong; tram xcely nuwée thai.

Summary: Sludge generated from wastewater treatment processes contains high percentage of water
and biodegradable organic matters. Sludge treatment components always require significant part among
investment as well as operation expenditures of the wastewater treatment plant. The increasing
challenges of energy demand, nutrient sources for agriculture, and environmental pollution have been
fostering world experts to pay more attention to the approach where sludge, or mixture of sludge and other
organic waste fractions, is anaerobically digested aiming at recovery of biogas-based electricity and heat,
and of other valuable substances. This approach is to be considered while there will be more and more
wastewater projects implemented in Vietnam.
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@ 1.Patvan dé

Tai cac tram x& ly nwdc thai (XLNT), bun cén phat sinh tir cac céng doan xir Iy co’ hoc (bé lang so
cép, bé déng tu sinh hoc,... ydwoc goilabun so cép. BUn tlr cac cdng doan x(» ly sinh hoc (bun hoat tinh dw
sau aeroten hodc mang sinh vat dw sau loc sinh hoc) |a bun th(r cap. Biin can phat sinh tir cac cong doan xt
ly nwée thai khac nhau cé khéi lwong, thanh phan va tinh chat khac nhau, phu thude vao ngudn phat sinh
nuéc thai, loai hé théng thu gom, cong nghé va thiét bi XLNT, x(r ly bun,... Bun can tlr cac qua trinh XLNT
thwérng co dd Am cao nén khé van chuyén. Ham lwong chét hiru co cao, cac chat hiku co dé bi phan hay,
gay héi thbi va lam 6 nhiém mai tredng. Bun can con chira nhiéu vi sinh vat gay bénh. M&i gam chat khé bun
can co thé chira 106 vi khuén E.Coli, 102-103 vi khuan Salmonella, 102-104 virus Entero, 102-103 don bao
Giardia, 102-103 tr(rng giun, san cac loai [6]. Viéc st dung bun can tuei lam phan bén hay thai bé déu
khéng an toan. Can phai xt ly bun dé én dinh, giam mui khé chiu va nguy co gay 6 nhiém méi trudng, giam
lwong nuwée va khéi lwgng bun & mire téi thidu. Dong théi, phai kiém soat sb lwong vi sinh vat ¢é hai, cac
chét hda hoc xudng mirc cho phép, dé dam bao an toan khi ngudi, cay lwong thuc, vat nuéi tiép xic vaibun
trong qua trinh tai st dung (vi du nhw 1am phan bén trong néng nghiép). Khau xt Iy bun can chiém mét ty
trong I&'n trong toan bd kinh phi dau tw xay dwngva van hanh tram XLNT.
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Trong diéu kién phi hop, can tan thu téi da cac tai nguyén tiém tang chiva trong bin can, nhw néng
lwong nhiét va dién (do nguén cac bon hiru co trong buin ¢én cao), cac chét dinh duwdng nhw ni to, phét pho
cho néng nghiép... Trwdc nhirng thach thire ngay cang gia tang vé nhu cau nang lveng, ngudn dinh duéng
cho ndéng nghiép, bén canh muc dich béo vé sirc khde cho con ngudi, kiém soat & nhiém do nwéc thai, ngay
nay, XLNT va bun c&n con la mét hoat déng dé thu hdi cac ngudn tai nguyén hivu ich.

Sélwgng cac tram XLNT & cac do thi Viét Nam sé ngay cang tang trong thoi gian téi. Trong twong lai
gan, van dé xtr ly bun cén phat sinh tir cac tram XLNT dé thj sé tré thanh méi quan tam I&n. Viéc lwa chon
cong nghé xt ly bun phi hop véi diéu kién dia phwong sé gop phan nang cao hiéu qua ky thuat va kinh té
clia hoat déng XLNT va bun cén. Bai bao sé tap trung vao thu thap, xl ly théng tin, danh gia va dé xuétdinh
hwéng x(r ly bun can cho cac tram XLNT d6 thi & Viét Nam theo hwéng thu hoi tai nguyeén.

@ 2. Phwong phap nghién ciru

Céc tac gia da tién hanh 1y mau, phan tich thanh phan, tinh chat ctia bun phat sinh tir mot sé tram
XLNT dién hinh & thanh phé Ha Noi trong thoi gian tir thang 7/2013 dén thang 5/2014. Vi tri lay mau bun:
sau bé lang so cép, sau bé lang thir cap, sau bé nén hén hop bun so cap va th(r cap (tai Tram XLNT Kim
Li&n), sau bé& nén bun (tai Tram XLNT Truc Bach). Céac chi tiéu dwgc phan tich bao gém: pH, TS, VS, COD,
TN, TP, VFA, S042-, NH4+, hydro cac bon, chatdam, chatbéo, Ni, Pb, Fe, Zn, theo cac phwong phap phéan
tich tiéu chuan TCVN, APHA - AWWA - WEF, dé danh gia thanh phan hiru co cé thé phan hdy dwoc bang
phuang phap sinh hoc, céc gia tri dinh dwéng trong bun va dinh hwéng tiém nang x ly, thu hdi tai nguyén
trNhém nghién etu cling da danh gia tbng quan cac giai phap céng nghé xt ly bln tlr cac tram XLNT trén
thé gidi, dong thai thu thap cac théng tin v& cac giai phap xi Iy bun hién nay dang ap dung tai cac dw an
thoat nwée - XLNT & cac do thi Viét Nam. Theo hwédng tiép can x( ly - 6n dinh bun, thu héi tai nguyén, cac
phan tich vé nhu cau ndng lwong cho XLNT, xt ly bun da dwoc xem xét, ké thiva cac két qua nghién clru da
cong bd. Twong tw, tiém nang thu héi nang lwgng tir bun tram XLNT, cling nhw cac phwong phép tién xa ly,
phwong phap xtr Iy két ho'p bun tram XLNT va cac chat thai giau hiru co' khac dé tang hiéu suat str dung cac
cong trinh ha tang va tang lwong biogas thu hdi cling dwoe xem xét.

(@ 3.Kétquavathaoluan
3.1 86 Iwong va tinh chat ban cdn trong cac tram XLNT

Cac cong doan XLNT & cac thanh phé lam phat sinh mét lwgng dang ké bun can. Chi tinh riéng cho
thanh phé Ha Néi, vai tbng cong suét thwe té cia 4 tram XLNT hién nay (Kim Lién, Tric Bach, Bac Thang
Long va Yén S&) la 120.000m* nuéc thai dwgc xt Iy méi ngay, véi ham lwong cén lo Iieng SS trong nwéc
thai trung binh 72mg/L, BOD, 94mg/L, lwgng bun theo trong lwgng cén kho thu dwoc da la trén 10 tAn/ngay,
v&i thé tich bun chwa xt ly la 350m*/ngay. Trong twong lai gan, khi cac tram XLNT theo quy hoach thoat
nuée & Ha Noi dwoc xay dung, ligng bin phat sinh can phai xr Iy sé& lén hon nhiéu.

Bang 1 trinh bay két qua phan tich thanh phan, tinh ch&tbun ctia 2 tram XLNT dién hinh Kim Lién va
Truc Bach & thanh phé Ha Néi (gia tri min - max ctia 5 dot 1dy mau), ¢o so sanh voi két qua trung binh tinh
chat bun lay tir day ho ky khi ctia tram XLNT Hoa Cwong, Da Nang [10] va khoang gié tri thudng gép cla
céc loai bun so cép, thiy cip hay hén hop bun chwa x(r Iy tai cac tram XLNT trén thé gidi[14].

Két qua phan tich cho thay bun phat sinh tir cac céng doan xi ly khac nhau cé thanh phan, tinh chét
khac nhau. Bun so cap c6 d6 am dao dong lon, tir 91 dén 99,7%. Bun thir cip c6 dé &m 98.8 - 99.6%. Tai
cac tram XLNT vé&i cong nghé bun hoat tinh, bun cé thanh phan hivu co phan hiy dwoc bang phwong phap
sinh hoc twong dbi cao (théng qua gia tri COD, ty 1& VS/TS 53,5 - 69,2%, thanh phan hydro cacbon, dam va
béo), ty 1& C/N/P phl hop cho qua trinh &n dinh ky khi. Do thanh phan chi yéu 14 sinh khéi ctia vi sinh vat,
bun thir cap c6 chira ham lwgng ni to, phdt pho va dam cao hon buin so cép, con ham lwgng hydro cacbon,
chatbéo thap hon bln so cap. Thanh phan clia bun can con chira nhiéu nguyén té dinh dudng nhw N, K, S,
Fe... nén dung lam phan bon rat tét. So sanh véi gidi han quy dinh déi véi dat ndng nghiép [2], cac chi tiéu
kim loai ndng nhw Cd, Pb, Cu, Zn trong bun ctia cac tram XLNT da khao sat & Ha Noi, Da Nang nam trong
ngudng cho phép.

Do d&c thii ctia hé théng thoat nwéc chung & Ha Néi, Da Nang va nhiéu dé thi khac & Viét Nam, ty 1é
VS/TS ndm & viing gia tri thap so véi sb liéu & cac nwéc. Bun tich Iy nhidu nadm trong hd ky khi & Ba Nang
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¢6 ham Iwgng hitu co thdp (VS/TS = 28%). Dac diém nay doi héi phai can nhac ky cac yéu té kinh té - ky
thuat, d& dam bao rang viéc ap dung cac hwéng xr ly bun, thu hdi tai nguyén 1a c6 hiéu qua. Méat khac, dac
diém nay ciing cho thay cAn can nhac ca hwéng xt ly két ho'p bun véi cac loai chat thai giau hivu co khac dé
tang hiéu qua kinh té.

Bang 1. Thanh phén, tinh chét bun cén cda cac tram XLNT

Tram XLNT Kim Lién Tram XLNT Trdc Tr‘am XLITIT }:ba Gid tr thu'b'n:g gép'ta.i c.é'c‘Trgm
Chi tiéu (don vi) Bach Cudng, Da Nang™ XLNT trén thé gici
Bun so cip Bun thir cép Bun 50’ cdp v? thir | Bun fd cdp v."a thae Bun ti hd ky khi Bun sauﬁl%ng so | Bun hoat, tu'1h

cdp sau nén cdp sau nén cép chua xir ly
pH 6,20 - 8,40 6,67 -8,24 7,17-8,04 7,20-7,60 7,76 5,0-8,0 6,5-8,0
D6 am (%) 96,9-99,7 99,1-99,6 98,8-99.4 97,9-98,0 97,66 91-95 98,8-99,2
TS (g/L) 2,82-31,01 3,88 - 8,65 6,49 -11,58 19,94 - 21,44 23,4 5-9 0,8-1,2
VS (g/L) 1,79-17,47 2,07-5,18 3,93-7,25 13,8- 14,56
VS/TS (%) 56,32 - 65,03 53,49 - 61,50 60,56 - 62,59 67,7 - 69,47 28,19 60-80 59-88
COD (mg/L) 2.221-24.974 | 2.707-8.925 | 7.173-12.405 7.083 - 23.681 = - =
COD (g/kg TS) 788 - 1558 698 - 1032 937 - 1106 332-1178 - - -
TN (g/kg TS) 29,6-84,8 47,4-53,5 47,2 -66,8 53,5-58,2 15,1 15-40 24-50
TP (g/kg TS) 13,2-28,0 29,4-36,1 26,77 - 32,94 27,8-33,5 5,7 1,7-6,1 6,1-24
Hydrocdcbon | 306 10871 | 501-1051 | 70,18-11468 | 8072-12121 - = -
(8/kg TS)
Pam (g/kg TS) 186,53 - 316,60 | 226,83 - 280,92 | 280,35-328,29 | 294,17 -325,74 - 200-300 320-410
Béo (%TS) 2,83 - 4,06 1,37-2,56 1,61-3,39 4,17 -5,98 - 13-65 5-12
Ni (g/kg TS) 0,12 -0,69 0,09-0,17 0,1-0,19 0,05 - 0,08 0,11 2-5.300*** -
Pb (g/kg TS) 0,07 -0,44 0,0-0,27 0,0-0,09 0,05-0,07 0,12 13-26.000*** -
Fe (mg/L) 21,73-176,50 12,8-62,0 54,9 -154,5 21,0- 158,50 - - -
Fe (g/kg TS) 1,72-13,03 3,1-140 49-15.1 1,04-7,39 5 1000-154,000*** *
Zn (g/kg TS) 0,55-4,39 0,67 -1,09 0,69-1,8 0,24-0,98 0,14 101-49,000*** -

Ghi chu: *: nguén [10]; **: ngudn [14]; ***: gid tri chung cho hén hop bun so cép va thir cap

3.2 Cac phwong phép xtrly, 6n dinh bun
Nguyén tac chinh dé x& ly - 6n dinh bun la giam khéi lwgng va thé tich ctia hdn hop blun cén béng
cach tach mot phan lwgng nwédce cé trong bun can; ngan can hoac phan hdy cac chat hivu co dé bi thdi rira
va chuyén hoa chiing thanh cac chét hitu co 6n dinh hodc chat vé co dé giam khéi lwong, dé tach nwéc va
khéng gay tac déng x4u dén méi triedng noi tiép nhan.
Tuy thude vao dac tinh va sé lwong bun cdn, trong cac tram XLNT thwéng dp dung mét hoac nhiéu
cong doan xt ly nbi tiép nhau (Hinh 1).

| Xtlysobd || Lamdic || Ondinh || khir | | Lamknova | | Détas giam
nuwéc céc cong thé tich va
doan khac thu nhiét
Luru triv —Lang — On dinh —Ly tam Séy truc tiép Dbt da
Nghién —Keo ty, l4ng | Pang voi —Ep loc bang |—S&y gian tiép vu‘ngx -
Tron L Tuydnndi | Lén men ky tai . U compost —DOot tang soi
L khi —San.pho Ding kidm/
Tach cat — Ly tam | ; )
& On dinh —Bai loc tigttring | Dbt cung
—Khac hiéu khi ngam trdng chat khac
ca‘y Lwu dai ngay
—Ho6
Hinh 1. Téng quan céc phuong phap xtr Iy bun tai tram XLNT
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Céng doan lam d&c bun (tach nwéc so bd) nham gidm dd &m bun can, dé cac khau x ly tiép theo
dién ra dwoc 6n dinh, gidm khdi tich cac céng trinh cling nhw tiét kiém hoa chéat va nang lwong st dung
trong qua trinh x(r ly. Chat rén khé trong bun thwdng tr 1 - 2% tang lén 5 - 6% sau khilam dac[14,17].

Coéng doan khir nwé'c nhdm gidm dd &m, giam thé tich bun dé dé van chuyén va sir dung. St dung
san phoi bun 1a phwong phap khir nwée bun can trong diéu kién ty nhién, nhd co ché nén, bay hoi, thdm
xudng dat. Bun sau khi phoi chira 20 - 25% chét ran khd. Déi véi cac tram cé cong suét Ién, khéng du dién
tich dat xay dwng san phoi bun hoac nhivtng ving khi hau mwa nhiéu,... thuwéng ap dung cac phwong phap
lam khé bun béng co hoc. Chét rén khé chira trong bun da tach nuwdc co thé dat 25 - 35%, doi khi lén dén
hon 50% [14,17]. Mudn tiép tuc giam d6 &m ctia bun xuéng thap hon nika, ¢ thé st dung phwong phap say
bang nhiét. Nang lwong can thiét dé lam bay hoi nwéc dwoc truyén cho bun cdn nhér chat dan nhiét, thweng
la hoi khi nong. Ngoai ra,co thé dung phwong phap dbt bun, can & 16 dét riéng, hay két hop véi lo dét chat
thai rén, 16 nung xi mang, nha may nhiét dién, én dinh va sdy bun bang nang luwong mét tréi...

Dé 6n dinh bun, phwong phap 6n dinh hiéu khi va ky khi van dang dwoc ap dung phéd bién trén thé
gi¢i. O Chau Au, 24/27 (89%) quéc gia x(r Iy bun bang phan hay ky khi va 20/27 (74%) quéc gia st dung
phuwong phap hiéu khi. Phan hiy ky khi dwgc si dung phd bién & Tay Ban Nha, Anh, Y, Phan Lan va
Slovakia. Cong hoa Czech va Ba Lan dang st dung pho bién cong nghé 6n dinh hiéu khi. On dinh bun béng
héa chét néi chung it phd bién. Bén canh d6, G compost ciing dwoc ap dung & 25/27 (93%) quéc gia Chau
Au. Mét sb qubc gia nhw Blre, Phap, Thuy Dién, Y, Bulgari,... ap dung két hop phan hay ky khi véi 6n dinh
bang véi. Tl ndm 1990, trén 20 tram XLNT & Dirc da ap dung phwong phap phan hiy ky khi nhiéu bac, két
hop ché d6 1én men &mvanéng [11].

Theo Lazarova va nnk, & Chau Au, ty 1& phan b gitra cac muc dich st dung bun nam 2010 1a 42%
cho néng nghiép, 27% dét, 14% chén lap va 16% cho cac muc dich khac. Dy kién dén nam 2020, cac ty 1é
twong (rng sé la 44%, 32%, 7% va 16%. Nhw vay, ty 1é bun st dung trong néng nghiép khong thay déi lon,
trong khi ty 1& bun chén lap sé gidm, va dét bun sé tré nén phd bién hon. Trén thuc té, phwong phap dbt
dang dwoc ap dung phd bién tai Chau Au, véi 110 tram x@& ly ndm 1995, tang |én 370 tram ndm 1999 va lén
t&i 450 tram ndm 2012 [11]. Céng nghé dbt chi yéu dwoc ap dung la 16 dbt tAng séi. Tuy nhién, gidi phap
coéng nghé cao nay doi hdi von dau tw rat Ién va sé khéng co hiéu qua kinh t& néu khéng cd mé hinh té chirc
tét dé tan thu nhiét sau dét cung cip cho cac td hop céng nghiép lién ké.

Bang 2 trinh bay kha n&ng loai bd mam bénh theo cac phwong phap x ly bun [7]. Theo dé, cac céng
doan lam khé, dt (Hinh 1) cho phép tiéu diét hiéu qua mam bénh. Cac céng doan 6n dinh, khir nwée cé thé
cho phép loai bd madm bénh dat yéu cau tai st dung trong néng nghiép (giam 2 - 4 log), nhwng doi hdi phai
¢é chuong trinh kiém soat chat ché. On dinh ky khi & ché dé 1én men néng (50 - 55°C) cho phép loai béd mam
bénh va tai str dung an toan bun [1].

Bang 2. Hiéu suét loai b6 madm bénh ctia céc phwong phép xur Iy bun théi [7]

Phwong phap Vi khuan Virus Tribng giun, san
On dinh ky khi (Ién men am) 0,54 0,5-2 0,5
On dinh hiéu khi 0,54 0,5-2 0,5
U compost 2-4 2-4 2-4
Phoi 0,54 0,5-4 0,5-4
On dinh bang v6i 0,5-4 4 0,5

Hién nay, phwong thire x(r ly bun chi yéu ap dung tai cac tram XLNT d@é thi Viét Nam la khir nwéc va
chd di chon lap. Mot s it tram x( ly c6 s@n xuét phan vi sinh tir bun sau khi lam khé va én dinh bun bang san
phoi bun (tram XLNT Da Lat), san xuat phan vi sinh sau khi lam khé bun co hoc (tram XLNT Binh Hung,
thanh phé H6 Chi Minh). D4u ra clia sé&n pham phan vi sinh, cling nhw 6 nhiém khéng khi do mui, la cac van
dé nan giai clia giai phap nay. O' Ha Noi, tram XLNT Yén Sé&, véi cong suét thiét ké 200.000 m3/ngay, ap
dung c6ng nghé phan hay ky khi d& n dinh bun, khi biogas dwgc thu hdi va dbt bé. Hién nay tram nay méi
dwa vao khai thac, chwa hoat déng hét cong suét, bé mé tan chwa hoat dong.
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Bang 3. Cdéng nghé xw ly bun tai cac tram XLNT d6 thi dang hoat déng & Viét Nam [4]

TT | Tram XLNT | Thanh phé Céng nghé XLNT ;1?1?;4 Céng nghé xir Iy bun
1 | Kim Lién Bun hoat tinh (A20) Chung Lam kho co hoc, chon lap
2 | Trlc Bach Bln hoat tinh (A20) Chung | Lam khé co hoc, chén lap
3 E‘jﬁ;héng HaNoi | Bin hoat tinh (AO) Chung | Lam kho co hoc, chon I4p

Phan hady ky khi, lam kho

4 |Yenso SBR (AO) Chung | oot o o ap
5 | Binh Hwng Tp. Hb Chi Bln hoat tinh truyén théng| Chung | Hb &n dinh, phoi khé, chén lap
6 ag‘: Hung Minh H® sinh hoc Chung | Lam khé co hoc, compost
7 |SonTra HO ky khi Chung |
8 | Hoa Cuong . Hb ky khi Chung
= Da Nang X : LA i i
9 | Phu Léc Ho ky khi Chung Ho On dinh, phoi khé, chén lap
Ngl Hanh 3 -
10 Sorm Ho ky khi Chung
11 | Bai Chay i . SBR (AO) + Hd sinh hoc | Chung | S&n phoi bun, chén lap
Quang Ninh = g
12 | Ha Khanh SBR (AO) + Ho sinh hoc | Chung | S&n phoi bun, chén lap
. . Bé lang hai vo + Loc SH L . o
13 | Pa Lat ba Lat nh giot + H sinh hoc Riéng San phoi bun, compost
14 .?Ig‘ﬁgtMa BMT Chusi hé sinh hoc Ring | Hb bn dinh, phoi kho, compost
15 | Bac Giang Bac Giang | Kénh oxy hoa (AO) Chung | Lam khé co hoc, chon lap

3.3 Nhu cau nang lwong cho xiely bun va tiém nang thu héi nang lwong tiebian

Trong cac tram XLNT, nhu cu tiéu thu nang lwgng bién thién trong khoang 0,2 téi 1,5kWh/m’ nwéc
thai dwoc x( Iy, tiy theo day chuyén cong nghé, mirc dé xir ly va quy mé cdng suét cliia tram [12]. Két qua
theo ddi van hanh tai 10 tram XLNT béc 2, 3 tai M ciing cho thay véi céng suat méi tram tir 3.780 - 272.880
m’/ngay (nuwéc thai sinh hoat, dich vu) mirc nang lwgng tiéu thu bién thién trong khoang tir 0,28 - 1,22
kWh/m?® [15]. Nang lwgng cho x( ly bun dwoc dung cho cac muc dich chinh nhw dién nang dé dao tron bé
phan (rng (0,005 - 0,008 kW/m® dung tich bé& phan (rng véi hé thdng trén co khi), nhiét ndng dé én nhiét bé
métan, gia nhiét cho bun thé (4.200 J/kg bun dé ting 10C) [14], sy bun da phan hay, ...

Muc dich ciia &n dinh |a giam céc phan (ng sinh hoc va héa hoc & mire téi thidu. Phan hiy ky khi la
mét trong nhi¥ng phwong phap 6n dinh bun dwoc st dung lau doi nhat va dén nay van dwoc ap dung. Bun
bi phan hly béi vi sinh vat trong diéu kién thiéu 6xy va chuyén déi thanh khi mé tan va san pham cuébila cac
chét v6 co. Nhirng loi ich chinh tir phan hay ky khi la sw 6n dinh ctia bun thai, giam thé tich va san xuét
biogas. Khi biogas thu dwoc tir qua trinh phan huy ky khi chira 60 - 70% CH4 theo thé tich, 25 - 30% CO2 va
moét lwong nho la N2, H2, H2S, nwde va cac khi khac. Téng lwong khi biogas thu hdi cé thé dwoc danh gia
qua lwong chét rn hiru co bi phan hiy, gia tri nay khoang 0,75 - 1,12m%kgVS phan hiy hodc 0,03 -
0,04m’/nguwei/ngay [5,14). Theo ly thuyét, nang lwgng hoa hoc chiva trong bun la 4,5kWh/kg BODS5 duoc
xtr ly, d0 dé cung cAp cho cac yéu cau nang lugng ciia tram XLNT Ia 1,9kWh/kg BODS5 dwoc xt Iy [12]. Tinh
trung binh khi l&n men thu dwoec 0,35m’ CH4 trén 1kg COD chét hitu co bi phan hay hay 35,89 MJ/m* CH4,
3,49 kWh/kg COD [12]. Hé théng nhiét - dién két hop (CHP) st dung khi sinh hoc dé san xuét nang lwong
dién, nhiét. Nhiét tlr hé théng CHP va cla khi thai cé thé dwoc sir dung lam nong bun nap vao bé phan hay,
va dé sy, lam khé bun.

Phan hiy ky khi bun, cho phép thu hdi khi biogas tao nang lwong véi hé théng CHP dang duoc ap
dung phé bién tai cac tram XLNT & Chau Au, méi nam thu dugc xap xi 200 ti m® biogas [5]. Mét s6 tram
XLNT & Chau Au hién nay da dat téi murc tw cung cap téi 80 - 90% nhu cau nang lwgng nhé tao nang lwong
tlr biogas sau phan huy ky khi ban. Nam 2009, 25,2 TWh da dwgc san Xuat tlr biogas, tang 17,9% so voi
nam 2008, déng gop 9,38% cho nang lwgng cla tram XLNT trén toan chau Au [12]. Nghién clru clia Tap
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doan Poyry trén 52 tram XLNT khac nhau & Birc, Phap, Brazil, Columbia, Tunisia va Trung Quéc, cdng suét
tir 1.500 dén 45.000 m*/ngay cho théy co thé tiét kiém dwoc trung binh 42% nang lwong tiéu thy tai cac tram
nay [9]. Nghién ctru clia Cornel ciing chi ra tiém nang tiét kiém nang lwong khoang 20 - 50% trong cac nha
may XLNT hién hiru & Chau Au [13]. Nghién ciru ctia hang Cambi cho thdy Igng biogas san xuét dwoc tir
chét thai & Chau Au tang trwédng trung binh 15 - 20% [16].

Nghién ctru méi nhat clia Ngan hang Thé gidi vé tiém nang thu hdi nang lwong tlr cac tram XLNT
khu virc chau A - Thai Binh Dwong cho théy, tiy theo cdng nghé ap dung, ty |1& ty trang trdi nhu cau néng
lwgng cta ban than tram XLNT tir phat dién béng biogas sau phan hay ky khi trong bé mé tan c6 thé dao
ddng trong khoang 20 - 80% véi cdng nghé bun hoat tinh truyén théng (CAS) (tdng két tir 6.800 tram x(¢ 1y),
60 - 100% v&i cong nghé loc sinh hoc TF (1 tram x(¢ ly); 100% véi cong nghé UASB (22 tram x( ly); va trén
100% néu ap dung cong nghé ho ky khi co nap day (6 tram xt ly). C6 thé dat dwoc tiém nang san xuét dién
vurgt qua nhu cau cla tram x@ ly nhé xdr Iy két hop bun vai cac dong chét thai giau hivu co khac nhw chét
thai cong nghiép thue pham, rac httu co, thirc an thira... (Hinh 2) [6].

Lwong dién tiéu thu —

Lwong dién san xuitra I
60

- = Mtre tiéu thy phé bién
Murc san = alf;

Xuat 3 Tiém nang san xudt dién ting
1o [ EC Dl nhe X 1 két hop

30

A o0,

CAS + bé mé tan TF + bé mé tan UASB AP c6 nap day

(kWh/ngwoi/nam)

=]

Hinh 2. So sénh nhu céu tiéu thu dién va tiém ndng dién cé thé san xuét duoc tai tram XLNT [6]

St dung sinh khéi (biomass), nhat 1a sinh khdi khdng cé gi tri kinh té& (chét thai) la cach thire higu
qua nhat dé san xuét nang lwong (nhiét, dién). San xuét nang lwong tr cac loai chat thai cé sén co trién
vong hon so véi trong thue vat dé tao sinh khéi, vi 6 nhiéu wu diém hon vé kinh té, nhu cau tiéu thu nwérc,
cactacdong dén hé sinh thai rirng, sa mac héa, bén phan...

3.4 Cac bién phap nang cao hiéu qua xir ly bun, thu héi khi mé tan

Tién xtrly bon triée phan hay ky khi

Céc bién phap nhdm nang cao hiéu qua thu hdi khi mé tan tir qua trinh x( ly ky khi la: nang cao hiéu
qua lang so cap dé thu nhidu hon chat hivu co va giam tai trong |&n khau x( ly hiéu khi phia sau; tién xd ly
bun trié'c bé ky khi béng ap suét, bang hoéa chéat, bang siéu 4m, Ién men enzymes, phan hdy ky, khi nhiéu
bac... Tién xtr ly con gitp gidm thiéu dwoc chi phi xtr ly ba bun sau phan hiy, nhat 1a & khau tiét trung trwde
khidwa bun dilam phan ban.

Nuée chigt Nurére chidt

nhhec . hocding ..,
choxec 2 Chitrin

@ sinh b
syl W n::;:n:
$8y/D8¢ néng nghiép

Phinfmg  Héa hoi

SEysobs

Déng cor Miy phit
dng hei dat dién

Hinh 3. So d6 DCCN xt Iy bun TXLNT bang phén hily ky khi véi ban
duoc tién xir Iy bdng phuwong phép thiy phan & nhiét dé cao THP [16]
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Céng nghé tién x& ly biun bang thiy phan nhiét dé cao (THP) & 165 - 170°C clia Céng ty Cambi, Na
Uy (Hinh 3) trw&c khi phan hay ky khi la mdt hwéng céng nghé méi, da dwgc ap dung quy mé lén & Na Uy,
Thuy Dién, My, Han Qudc,... Qua trinh THP dwoc cung cap nhiét tir chinh khi sinh hoc thu dwoc sau bé mé
tan. Bun sau phan hady cé khéi lugng gidm, tang kha nang khir nwéde tdi 50 - 100%, tang hiéu suét phan hiy
chat hru co' (70% VS so vai 50 - 55% & cong nghé truyén thdng), giam théi gian phan hiy ban (tir trén 20
ngay xudng dwéi 15 ngay), tang tai trong nap nguyén liéu |én gan 2 1an va giam thé tich bé phan trng (xudng
con 1/3 thé tich théng thuérng), thé tich khi sinh hoc sinh ra téng, véi ham lwgng khi mé tan trong khi sinh
hoc biogas cao (65 - 70% CH, so v&i théng thuéng 60 - 65%),ham lwgng khi H,S thap [16]. Ngoai ra, bun da
dwoc tiét truing nén tranh gay sbc cho bé phan (rng va an toan néu sir dung san pham sau phan hiy trong
néng nghiép.

XUrly két hop bun véi céc dong chat thai giau hiru co khac

M6 hinh x( ly két hop chat thai giau hiru co véi bun tram XLNT dang ngay cang phé bién & nhiéu
nwéc Chau Au, My, Nhat Ban, Han Quéc, Trung Qudc, ... Cac chét giau hivu co thudng dwoc xt Iy két hop
cung bun 1a thanh phan hiku co cla rac sinh hoat, bun bé tw hoai, chét thai chubng trai, chat thai tir cac xi
nghiép céng nghiép thu'c pham. Bén canh thanh phan cac bon hiru co cao, dwa cac loai chat thai nay vao
bé phan hiy véiti 1& phéi trén hop ly va tién xir ly (néu can thiét) con gitp tac méi trwvéng pH hop ly, d@m bao
can bang dinh dwdng (ti 1& C/N/P), méi triérng dém thich hop cho qua trinh phan hdy sinh hoc chat hivu co,
lam tang co héi thu hdi biogas, tan dung va phat huy thém hiéu qua khai thac clia cac céng trinh xtr Iy bun da
xay dwng.

Theo nghién ctru clia Nguyén Viét Anh va nnk (2013) cho thay gia tri COD cla bun bé ty hoai dé thi
& Viét Nam cao, tir 12.600 - 79.500mg/L,ty |& VS/TS 63 - 80%. Ham lugng ni to va phbt pho trong bun bé tw
hoai cao, twong ng 1a 1.147mg/L (TN) va 273mg/L (TP). Bun bé tw hoai c6 kha ning phan hly béng
phwong phap sinh hoc va bun sau phan hiy ¢ gia tri dinh duéng cao [1]. Két qua tinh toan thir mé hinh x(r
ly két hop cac dong vat chat tai tram XLNT bang phwong phap ky khi, thu héi nang lwgng cho thanh phé Ha
N&i, v&ri sb dan ndithanh 3,4 triéu ngudi, lwong ban bé tw hoai thu gom 500m°/ngay, lwgng bun phat sinh tir
cac tram XLNT tap trung trong khu vire ndi thanh 3.500 m*/ngay, cho thay cé thé thu dwoc 121m® CH,/tAn
bun, v&i tiém nang sinh nang lwong 3.807MJ hay 1.058kWh/tan bun, tiém nang sinh nang lwong dién
khoang 1,1 triéu kWh/ngay, tvong dwong 4% nhu cau nang lwgng dién clia toan thanh phd. Giai phap xd ly
két hop chét thai giau httu co cho phép khéng nhitng dap (rng hoan toan nhu cau nang lwong van hanh
tram x& ly, ma con cho phép ban nang lwong dw thira.

@ 4. Kétluan, kién nghi

X0 ly bun can bdng phwong phap ky khi dé thu hdi biogas, tién t&i xtr Iy két hop bun cia tram XLNT
vGi cac dong chat thai giau hivu co, 1a hwdng di can can nhac khi lya chon cong nghé va dinh huwéng quy
hoach quan ly chéat thai dé thi. San pham cla qua trinh 1&n men la khi sinh hoc vé&i 60-70% la khi mé tan
CH4. Khi tao thanh cé thé str dung lam nhién liéu. Bun c&n sau qua trinh 1&n men co thé duoc tiép tuc x ly
(tach nuére, dbt dé thu nhiét, 0 compost,...). Cac cong doan nay cho phép tan dung tiép cac chat cé ich trong
buin nhw cac bon hiku co con dw, chéat dinh dwéng. Tro sau khi dét bun cé thé dung lam vat liéu xay dwng.
Phan compost duoc ding trong cai tao dat, dap (rng cac quy dinh vé& phan bén va méi treérng. Ky thuat tién
xr ly bun trwérc phan hay ky khi bang nhiét (THP), xt ly ky khi két hop Ién men néng va I1én men &m,... cho
phép nang cao hiéu qua 6n dinh bun, thu héi khi mé tan va tiéu diét mam bénh.

Hién nay, buin tai cac tram XLNT d6 thi Viét Nam van chd yéu ap dung phwong thire khir nurére va
chén 14p. Thu héi tai nguyén tir bun chuwa phai la van dé quan tm clia cac du an thoat nuée va XLNT.
Huwéng tiép can xdr Iy bun hay x( ly két hop bun va céc loai chat thai giau hiru co bang phwong phap phan
hay ky khi dé thu héi nang lwong tir khi sinh hoc va cac chét cé ich khac can dwoc quan tdm xem xét trong
nhirng nam téi.

Loai hé théng thoat nwdc va cach thire thu gom nuwéc thai co anh huéng Ién dén lwgng bun phat
sinh, thanh phan, tinh chét cia bun va kha nang thu hbi khi mé tan tir cac tram XLNT va can duwoc tiép tuc
nghién ciru. Bén canh cac van dé k¥ thuat cin xay dwng cac mé hinh quan Iy, tién hanh nhirng danh gia nhu
cau thi trivong, xay dwng cac tiéu chuan va cac chinh sach kiém soat & nhiém, khuyén khich dau tw theo
huwéng thu héi tai nguyén, phat trién nang lwong sach mét cach déng bé.
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