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Tém tit

Ung dung cong nghé phan huy ky khi (PHKK) trong xir 1y thanh phan phan hily sinh hoc trong chat thai rén
sinh hoat (CTRSHHC) d dugc chimg minh thuc tién 1a mang lai loi ich kép vé ning luong va moi truong.
Trong nhitng nam gan day chu dé nay ciing da thu hiit dugc nhiéu cac nghién ciru trong nudce, nhung chua cd
mot danh gia cu thé nao thé hién duogc nhiing thanh tyu chung dat dugc trong Iinh vyc nghién ctru nay ¢ Viét
Nam. Do d6, nghién ctru nay dugc thyc hién nham danh gia hién trang nghién ctru tmg dung trong nuéc. Nhin
chung nghién ciru trong nude mic di bude dau da tién hanh chuyén héa dwoc CTRSHHC thanh khi biogas,
tuy nhién, nhimg nghién ctru mang tinh chit d6i mgi con han ché ma chi yéu s dung cong nghé dugc phat
trién cach day nhiéu nim. Vé mat ing dung tuy da c6 mot s6 du an trién khai theo cong nghé PHKK thu hoi
nang luong, nhung van dang trong qué trinh hoan tit chua c6 nha may nao ghi nhan da di vao hoat dong. Hon
nita viéc nghién ctru trong nude chua lam chii duge cong nghé sé khién qué trinh van hanh cac nha may s& gip
nhiéu kho khin. V& déc trung phat thai va déc tinh 1y hoa ciia thanh phan CTRSHHC ¢ Viét Nam khong c¢6 qua
nhiéu sy khac biét so véi thé giéi. Do d6, tir nhitng bai hoc Qudc té, nghién ctru ciing dua ra mot s giai phap
phu hop voéi viée ap dung cong nghé¢ nay ¢ Viét Nam.

Tir khod: phan huy ky khi; chét thai ran sinh hoat; xir Iy réc thai; biogas; quan Iy chat thai.

ASSESSMENT OF CURRENT STATUS AND SOLUTIONS FOR APPLYING ANAEROBIC DIGESTION
OF BIODEGRADABLE SOLID WASTE IN VIETNAM

Abstract

The application of anaerobic digestion (AD) technology in the treatment of biodegradable municipal solid waste
(BMSW) has been proven to bring dual benefits in terms of energy and environment. In recent years, this topic
has also attracted many domestic studies, but there has not been a specific assessment showing the general
achievements in this research field in Vietnam. Therefore, this study was conducted to assess the current status
of domestic application research. In general, although domestic research has initially converted BMSW into
biogas, innovative research is still limited and mainly uses technology developed many years ago. In terms
of application, although there have been a number of projects implemented using AD technology to recover
energy, they are still in the process of completion and no factory has been recorded as being put into operation.
Furthermore, domestic research has not mastered the technology, which will make the operation of factories
face many difficulties. Regarding the emission characteristics and physical and chemical properties of BMSW
components in Vietnam, there are few differences compared to the world. Therefore, from international lessons,
the study also offers some solutions to suit the application of this technology in Vietnam.
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1. Gioi thiéu

Phan hiy ky khi (PHKK) 1a mot chudi cic qua trinh ma vi sinh vat phan hily co chét hiru co trong
diéu kién khong c6 oxy, bao gdm tudn tu cac budc thiry phan, 1én men axit, 1én men acetate va chuyén
hoa metan. Théng qua qué trinh PHKK, thanh phan hitu co c6 kha ning phan hiy sinh hoc trong
chat thai ran sinh hoat (CTRSHHC) c6 thé chuyén héa chii yéu thanh khi CH4 va CO, [1]. Nhu viy,
CTRSHHC truée day duoc coi 1a ngudn gy 6 nhidm phurc tap béi dic tinh d& phan hiy trong diéu
kién méi truong thong thuong, thi nay lai dugc coi 1a mot ngudn tai nguyén ning lwong doi dao [1, 2].
Do d6, tmg dung PKKK trong xir Iy CTRSHHC ngay cang tr& thanh mat xich quan trong trong mot
hé théng quan 1y chét thai bén viing, khong nhing gitp con ngudi doi mét véi nhitng ganh ning vé 6
nhidm méi truong ma con mang lai ngudn ning luong dang ké.

Vi su hd tro cua Khoa hoc k¥ thuat, cac nudc chau Au di di dau trong viéc ung dung PHKK
chuyén hoa chit thai rin c6 kha ning phan haty sinh hoc thanh ning lwong, ho tao ra ngudn ning luong
dang ké tir loai rac thai nay. Bao cdo gan day cta Hiép hoi Khi sinh hoc Chau Au (EBA) néu 16 sd
lrong nha may PHKK moi di ting dang ké tir 6227 vao nim 2009 dén 17439 vao nam 2016 [3]. Trong
do6, Buc 1a nudce di dau trong linh vire san xudt dién tir biogas chét thai voi cong sudt 12.500 Gwh nam.
Bén canh cac nudc chau Au thi My cling dong gop mot ty trong déng ké trong viéc s dung nang luong
biogas v6i 181 nha may phan hiy ky khi thanh phan hitu co chat thai ran sinh hoat (tong cong suat
780.000 tin/nam, 2015) [1]. Nguoc lai, mic du Nhat Ban cung 1a mot qudc gia phat trién c6 tiém nang
cong nghé cao, nhung do tap trung vao viée xir Iy rac thai bang phuong phap d6t nén viéc tmg dung
cong nghé biogas van con chim: tir mot nha may biogas ¢& 16n vao nam 2004 (150 Nm?>-khi/gio) 1én
dén sau nha may vao nam 2009 (t6ng cong sudt 2.400 Nm>-khi/gio) [1]. Trong s6 cac nude dang phat
trién, Trung Qudc duge coi 1a qudc gia cé nhiéu hé thdng Biogas nhat thé gidi, tuy nhién, cac hé thong
nay chil yéu c6 quy mé nhé ap dung cho chit thai chin nuéi. Ciing tuong ti nhu Trung Qudc, Viét
Nam mic di duge hd trg bdi cac to chirc phi chinh phii trong phat trién cac hé thong Biogas, nhung
m&i chi phé bién cac hé théng biogas quy mé nho véi ngudn chat thai chin nudi [4].

Theo théng ké, tong khéi lwgng CTRSH phat sinh & Viét Nam 1a khoang 44.400 tin/ngd vao nim
2011, luong chat thai nay dd nhanh chong ting 1én 64.658 tan/ngd nam 2019, trong d6 thanh phan phan
hay sinh hoc (CTRSHHC) chiém 50-70% [5]. Vi tbe d6 gia ting nhu hién tai (4,8%/nam), lugng rc
nay c6 thé 1én téi hon 100 nghin tdn/ngd vao ndm 2030. Nhu vay tiém ning tan dung nguon rac thai
nay la rat Ién. Nguyen va cs. [6] udc tinh tiém ning thu hdi ning luong co thé dat 45 Gwh/ngay vao
nam 2025, ¢ thé thay thé 2.4-4.1% nhu cau dung dién cta Viét Nam. Thuc té, thong qua sy hd tro
ctia nhiéu té chire khac nhau, viéc ung dung PHKK thu hoi nang lugng tr chét thai chin nuéi & Viét
Nam d3 sém bat ddu tir nhitng nam 80s voi ngudn chét thai nong nghiép [4, 7]. So v6i chat thai chin
nudi thi CTRSHHC c¢6 ham luong chét ran va khéi luong cao hon rit nhiéu [4, 8]. Do d6, tiém ning
thu hoi nang luong 1a rat 1én. Ciing vi vy, van dé ung dung PHKK xir Iy CTRSHHC ciing dan thu
hut duoc cong dong nghién ciru trong nude. Cac nghién ciru gan day co thé ké dén nhu: khao sat anh
hudng cua tai lugng hitu co dén qua trinh phan hiy ky khi hai pha CTRSHHC [9]; Nghién ciru dong
phan hay chat thai rdn hitu co va nude thai sinh hoat bang cong nghé mang sinh hoc ky khi két hop
thu hdi ning lugng [10]; Panh gia anh hudng ciia didu kién pH dén qué trinh phan huy ky khi hai pha
CTRSHHC [11]; Nghién ctru xir Iy chét thai ran hitu co bang phwong phap sinh hoc ky khi trong diéu
kién Viét Nam [12]; Nghién ctru qué trinh phan hiy ky khi chét thai chan nuéi lon va rac hitu co trong
sinh hoat nong thon dé sinh khi métan va phan hitu co [13]. Tuy nhién, chua c6 mot danh gia nao khai
quét dugc tinh hinh nghién ciru trong nudc ciing nhu nhitng dinh hudéng tiém ning c6 thé mo ra trong
linh vuc nay nham dap tmg duoc nhu cau thuc tién vé nang luong va méi truong.

Nghién ctru nay nhim danh gia hoat dong nghién ciru va trién khai ing dung thuc té trong viéc ing
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dung cong ngh¢ PHKK dé xtr Iy CTRSH hitu co dong thoi thu hdi nang lugng ¢ Viét Nam. Nghién
ctru duoc chia lam cac ndi dung mang tinh ndi tiép gdm: xem xét dic trung thanh phan CTRSHHC
0 Viét Nam; danh gia hién trang nghién curu; danh gia hién trang ng dung trong nudc; cac giai phap
tich hop cong nghé PHKK c6 tiém ning ap dung thuc té ¢ Viét Nam va cubi cung 13 két luan.
2. Pic diém thanh phan phan hiy sinh hoc trong CTRSH & Viét Nam

Thanh phan hitu co c6 kha ning phan hiy sinh hoc trong CTRSH ¢ Viét Nam ludn chiém ti trong
rét cao so v6i cac thanh phan rac thai khac nhu rac tai ché, rac c6 kha nang chay va rac khong thé tai
ché/khong thé ddt. Theo théng ké tir 2017 trd lai day, thanh phan nay chiém 47,9-71,8% (trung binh
61,8%) khdi lwong rac phat sinh [5]. Mot s6 cac thanh phd 16n nhu Ha Noi hay Thanh ph HO Chi
Minh ciling ¢6 ti 1¢ thanh phén réc hitu co tuong ty so voi mat béng chung ca nudc, xem Hinh 1. Ti 1€
thanh phan hitu co trong rac thai sinh hoat & Viét Nam 16n hon so véi miat bang chung cac nudc co
thu nhap thip dén trung binh trén thé gidi (50%) va ciing 16n hon dang ké so v6i mat bang chung cia
céc nudc phat trién ¢6 thu nhap cao (32%) [2]. Piéu nay phan nao phan anh théi quen tiéu dung thuc
phdm ctia nguoi Viét Nam 16n hon so voi mit bang chung cua thé gidi [14]. Ti 1¢ phat sinh rac thai
theo dau ngudi caa Viét Nam 1a 0,68 kg/ngudi/ngd nim 2019 (twong dwong 0,59 kg/nguoi/ngd nim
2016) co thé so sanh véi gia tri & cac nude co thu nhap trung binh thap (0,61 kg/ngudi/ngd, 2016).
Gia tri nay thip hon so v&i gid tri binh quan cac nudc trén thé gidi (0,74 kg/ngudi/ngd, 2016) va thap
hon nhiéu so véi cac nude co thu nhap cao (1,57 kg/ngudi/ngd, 2016) [2, 5]. Pidu nay phan anh nhém
cac nude thu nhap cao co nhiéu nhu cau st dung vat chit hon va do d6 thai ra nhiéu chét thai hon.
Thuec té, khdi lugng réc phat sinh theo dau ngudi & cac nude trén thé gidi dugc chimg minh 13 ¢6 mbi
twrong quan thudn voi thu nhap binh quan dau ngudi, thip ¢ cac nudce cham phat trién va cao & cac
nudc phat trién [2]. Tir thanh phan va khdi luong rac thai, khéi lugng rac CTRSHHC phat sinh theo
dau ngudi ¢ Viét Nam cao hon so voi nhom cac nude dang phat trién va cé thé so sanh véi mat bang
chung thé gioi.
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Hinh 1. Thanh phan hitu co trong rac thai sinh hoat, théng tin tong hop tir [5, 15]

Thanh phan CTRSH c6 kha ning phan huy sinh hoc méi dugc quan tim nghién ciru & Viét Nam
trong nhitng nim gan day. Dic tinh 1y hoa ciia thanh phan nay dong vai tro quan trong quyét dinh dén
cong nghé va cac thong sb van hanh hé thong xu 1y [4, 8]. Tuy nhién, cac nghién ctru & Viét Nam
hau hét mai chi dé cap dén ti 1& thanh phan hitu co trong CTRSH, con thong tin vé déc tinh 1y hoa
ctia thanh phan nay con rat han ché. Mot s nghién ciru méi day tiét 16 ddc tinh hoa Iy CTRSHHC &
mot sb dia phuong duoc thé hién trong Bang 1. Thong tin vé dic tinh thanh phén chét thai nay & cac
qudc gia khac trén thé giéi duoc thé hién trong Nghién ctru cia Campuzano va Gonzalez-Martinez
[8] (gié trj trung binh dugc thé hién trong Bang 1). Thanh phan CTRSHHC ¢ Viét Nam c6 do 4m
cao hon so véi gia tri trung binh cic nudc trén thé gidi c6 thé dugce giai thich boi thoi quen sinh hoat
ctia ngudi Viét Nam thuong xuyén st dung thue phidm c6 nhiéu nude nhu Bin, Phd, hoa qua, ...[14].
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Ham lugng chat d& bay hoi (VS/TS) trong CTRSHHC ¢ Viét Nam lai c¢6 xu huéng thap hon. Két qua
nay c6 thé duoc giai thich bai rac thai hiru co & Viét Nam dang duoc thai bé chung ciing cac loai rac
thai khac nén khi phén loai khong thé tach hoan toan cac thanh phan tro nhu dét, cat, ... Chi sb quan
trong lién quan dén can bang dinh dudng nhu C/N, Nito thi twong ddi twong déng va nam trong pham
vi cho qua trinh xtr Iy sinh hoc CTRSHHC.

Bang 1. Dic tinh hoa Iy cia CTRSHHC ¢ Viét Nam va trén Thé giéi

STT Pac tinh The Gioi Viét Nam
8] Long An HaNo6i HaNoi TP.HCM Trung
[16] [9] [17] [18] binh
1 Doam 72,8+7,6 76,8 72,6 87,7 79,9 79,3
2 Tongchitran TS (%) 27,2+7.6 232 27,4 12,3 20,1 20,8
3 VS/TS (%) 84,6499 68,3 66,8 95,9 82,0 78,3
4 TN (%TS) 2,9+0,6 2,1 2,8 6,2 1,2 3,1
5 TP (%TS) 1,742.5 ND ND ND 2,4 ND
6 C/N 16,1 17,0 16,3 ND ND 16,7

Ghi chii: ND — Khéng ¢6 san dir licu.

Ciing chinh vi c6 dic tinh d6 am rat cao, vuot ra ngoai diéu kién tdi wu cta qua trinh composting
(50%), nén viéce tryc tiép sir dung CTRSHHC cho qua trinh 1am phan compost hau nhu that bai. Mot s6
nghién ctru phéi tron CTRSHHC vdi cac vat lidu ¢6 do 4m thap nhu chau, rom, mun cua, ... [16, 19].
R& rang rang nhitng nghién ctru nay khé co thé trién khai véi quy mé 16n trén thuc té do han ché ngudn
cung chét tron so v6i lugng 16n CTRSHHC duoc tao ra. Pay ciing ¢o thé 1a nguyén nhan ma Viét Nam
sau nhiéu nam ap dung van khong thé dua cac nha may composting vao hoat dong. Trong khi d6 cong
nghé PHKK khong bi gidi han vé do 4m ciia co chat, pht hop hon so v6i lam phan compost [1].

3. Hién trang nghién ciru va irng dung ¢ Viét Nam
3.1. Hién trang nghién ciru

Trong nhitng nim gan day, viéc nghién ciru vé cong nghé phan hay ky khi dé xur 1y chat thai co
kha nang phan hiy sinh hoc ¢ Viét Nam da bét diu nhan duoc su quan tdm cua cac nha nghién ctru.
Nguyen [6] tinh toan ning lwong thu hdi biogas thong qua mé hinh Buswell dua trén thanh phan vat
Iy va khéi luong rac thai phat sinh & Viét Nam. Két qua cho thdy, tiém nang thu hoi ning luong co
thé dat 45 Gwh/ngay vao nam 2025. Nhom téc gia ciing cho thdy ngudn ning lugng nay co thé thay
thé 2.4-4.1% nhu cu ding dién ctia Viét Nam. Theo d6, PHKK rd rang 1a mot cong nghé day hira
hen v6i nhu cau xir Iy moi truong dong thoi thu hdi nang lwong. Tuy nhién, mot yéu td dau vao quan
trong ctia mo hinh 1a thanh phan hoa hoc cua chét thai hitu co duoc nhom tac gia tham khao khong
phai 12 gi4 tri dic trung cta Viét Nam. Hon nita cic van dé vé tiéu ton ning luong trong hé thong nhu
bom van chuyén, may khuéy, toa nhiét bé phan trng, ... da khong duoc dé capcu thé.

V& mit nghién ctru thuc nghiém, cong nghé¢ PHKK ciing da bt dau thu hit duoc cong ddng nghién
ciru trong nudc. Pinh Quang Hung va cs. [20] nghién ctru tiém nang thu khi sinh hoc tir qué trinh phan
hiy yém khi rac thai thyc pham trén dia ban thanh pho Ha Noi. Nghién cuu st dung quy trinh phan
mg dang mé dé tap trung danh gia kha ning thu hoi nang luong tir rau muong va rau cai trong diéu
kién khac nhau vé nhiét d§. San lugng khi & diéu kién 4m (37 °C) cao hon nhidu (1,6-2,0 lan) so voi
diéu kién nhiét do phong. San lugng khi t6t nhat dat 224 ml-biogas/g-VS. Trung va Huong [13] st
dung ngudn co chét 1a chét thai chin nudi lon va rac hitu co trong sinh hoat nong thon dé thu hoi khi
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métan va phan hiru co. Nghién ctru nay sir dung bé phan tmg khéi tich 1 m® va ap dung quy trinh
van hanh theo mé. Thi nghiém thwc hién véi cac ti 16 khdi luong chat thai chan nudi / rac thai hiru co
lan luot 13 100:0, 90:10 va 85:15. San lwong khi sinh hoc thu dwoc nam trong khoang 107,31-108,40
ml/g-CODt véi ham luong CHy trong khoang 64-65%. Nghién ctru ciing cho thdy san pham sau qua
trinh PHKK c6 thanh phan tuong dwong phan hitu co vi sinh dugc quy dinh trong TCVN 7185:2002.
Gan day ciing da c6 mot s6 Ludn an Tién si vé cong nghé PHKK st dung co chat nén 1a CTRSHHC.
Vi dy, Thao [17] nghién ctru qua trinh xtr 1y két hop bun bé tw hoai va rac hitu co bang phwong phap
sinh hoc ky khi. Nghién ciru ban ddu duoc tién hanh & quy mé phong thi nghiém vai bé khudy tron
lién tuc dé lya chon ti 18 phéi tron co chit tdi wu, déng thoi so sanh diéu kién 1én men néng va lén
men am. Két qua cho thiy diéu kién 1én men noéng cho hiéu suit cao hon 0,56-11% vé san luong khi
s0 v6i diéu kién 1én men 4m va ti 18 phéi tron bun/chét thai thy pham theo khéi lwong wét t6i wu 14 9:1
(trong ungti 1& phdi trontheo COD 1:1), khi d6 hiéu suét xtr Iy theo COD dat 58-75% v&i san luong
khi dat 264-278 Nml/g-COD. Ti 1€ nay dugc ap dung cho thi nghiém mo hinh hién treong dung tich 1
m? véi tai lugng hiru co thay dbi trong khoang 0,5-2 kg-COD/m?/ngd. Két qua trong nghién ctru nay
cho théy tai lugng hitu co t6i vu dat 1,5 kg-COD/ m®/ngd. Mot nghién ciru gin twong tw, Hoang [21]
khao sat xtr Iy phan bun bé ty hoai va chat thai hiru co bang phuong phap sinh hoc trong diéu kién
Viét Nam. Nghién ctru sir dung bé phan tmg dang mé. Trong nghién ctru ndy, tac gia da chi ra ti 18
phdi tron giira phan bin bé ty hoai véi rac thai hitu co tir chg 13 3:1 vé khéi lugng. Tai lugng hiru co
phi hop 1,5 kg-VS/m?.ngd. Ca hai nghién ctru nay déu chi dat dugc gi4 tri tai lugng hiru co con kha
ddi khiém ton (tai lugng hitu co thap). O mot nghién ciru khac cta tac gia Ha [12] c6 tiéu dé “xir ly
chat thai rin hitu co bang phuong phap sinh hoc ky khi trong diéu kién Viét Nam”. Muc dich chinh
clia tac gia 1a thu hdi phan mun hitu co. CTRSHHC dugc phén hity trong bé phan tng véi cac loai ché
pham vi sinh khac nhau trong diéu kién nhiét d6 méi truong, sau khoang 40 ngay, phan mun thu dugc
dem thtr nghiém trong rau. Két qua cho thay, phan mun sau qua trinh PHKK hoan toan phu hop cho
muc dich sir dung trong néng nghiép nham cung cap dinh dudng va cai tao dat. V& mat nghién ciru bai
ban va tién bd, gan day nhat c6 thé ké dén Luan an “Nghién ctru ddng phan huy chit thai ran hitu co
va nudc thai sinh hoat bang cong nghé mang sinh hoc ky khi (AnMBR) két hop thu hdi ning luong”
cua tac gia Ha [10]. Trong nghién ctru nay, tac gia da pha lodng co chat la CTRSHHC véi nudc thai
sinh hoat v6i nong d6 5 g/L sau d6 bom vao bé phan tmg AnMBR trong diéu kién nhiét 4m. Nghién
ctru ciing chi dat duoc hiéu suét tot & tai lugng 2 g-COD/L/ngd (OLR thip). Nhin chung cac nghién
clru ndy st dung cac mo phan g con don gian va cac khao nghiém véi sé lugng nho trong thoi gian
ngin. Tién bo hon, Ha va cs. [22] sir dung bé phan ung ky khi dong chay nguoc véi quy trinh van
hanh lién tuc dé khao sat kha ning chuyén hoa sinh hoc ky khi ciia hdn hop chat thai nha bép va bun
thai d6 thi trong diéu kién nhiét 4m. Nudc thai sau qua trinh phan hity ky khi duoc loc qua mang siéu
vi (UF). Két qua cho théy 80% chét hiru co (theo COD) c6 thé duoc loai bo véi tai lwong hitu co trong
khoang 3-5 kg-COD/m>.ngd. Tuy nhién, ciing gidng nhu cac nghién ctru trude day, nghién ciru nay
m01 dung lai & cong nghé PHKK mot giai doan (cac phéan tng Xay ra trong cting mot bé phan tng)
v6n da dugc nghién ciru nhiéu trén thé gidi trong nhidu nam tro vé trude.

Gén day nhom nghién ctru & Truong Pai hoc Xay dung Ha No6i do TS. Pham Van Dinh lam
truong nhom da co hudng tiép can méi hon khi str dung mé hinh cong nghé PHKK phén pha dé xir
ly CTRSHHC [9, 11, 23]. Ban dau co chit dugc nghién va 1én men trong bé phan tng khudy tron
lién tuc, sau do phén khong thuy phén dugc tach ra, dung dich axit thu dugc tiép tuc bom vao bé
métan (bé phan (mg dong chay nguoc). Toan bd hé thdng duge duy tri trong diéu kién nhiét 4m (35-37
°C). Hé thdng dat diéu kién van hanh t6i wu khi co chat dugc 1én men & pH 6.5. Véi tai lugng 1,6
kg-COD/m?/ngd san lugng khi dat 485 1/g-VS v6i ham lwong 71,6% CHy [11]. Khi ting tai lugng 1én
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thi san lugng khi c6 xu hudéng giam va hé théng c6 thé dat tai lugong 9,5 kg-COD/m3/ngd. Tai lugng
6,45 kg-COD/m?>/ngd dwoc coi 14 diém t&i han vé tai lvong voi san lwong khi 358,6 ml/g-COD (70%
CH,) [9]. Nhém nghién ctru con c6 mot bude tién xa hon khi sir dung bun dang hat két hop véi bun
lo ltmg trong bé phan tmg métan, day chinh 1a co s dé hé théng c6 thé hoat dong dat dwoc hiéu suat
t6t & diéu kién tai lugng cao [23].

Ngoai trir nhém nghién ciru & Trudng Pai hoc Xay dung Ha Noi, hau hét cac nghién ctru trong
nuée khac van dang sir dung cong nghé phan hiy ky khi khong phan pha (cac buéc PHKK cung dién
ra trong mot bé phan ng). Pay ciing chinh 14 nguyén nhan ma cac nghién ctru chi dimg lai & murc do
tai lugng hitu co thap (1,5 kg-TS/m*/ngd) [23]. Mic du da thu hut dugc nhiéu d tai, du 4n hay luan
an nghién ctru vé tng dung PHKK xir Iy CTRSHHC, song nhimng tién bo trong cong nghé dat dugc
con rat han ché so voi nhitng hién trang cong nghé dang dugc nghién ciru trén thé gidi duoc gidi thiéu
trong nghién ctru cua Dinh [1].

3.2. Hién trang ung dung o Viét Nam

Cong nghé phan huy ky khi ¢ Viét Nam thyc té di duoc tng dung tir 1u trong viée thu hoi biogas
tir chat thai chan nudi. Hoc tap sy thanh céng trong mé hinh phat trién ning lugng cua Trung Qudc
(1960s), Viét Nam da xay dung va van hanh thanh cong cong trinh Biogas dau tién vao cudi 1979.
V6i sy hd tro ctia chinh phii va cac to chirc nhu SNV (t6 chtrc phat trién Ha Lan), Ngan hang phat
trién Chau A (ADB) va Ngan hang Thé gi¢i (WB), t6i 2015 Viét Nam da lip dat dugce 450,000 cong
trinh Biogas [24]. Cac bé phan huy nay chinh la dang cong nghé phan huy ky khi ut mot pha véi
tai lwong thdp (OLR = 0,5-1,6 kg-VS/m>/ngd), c6 dic diém 14 ciu tao don gian, nhung thoi gian luu
nude 16n (40 ngay), san lugng khi gas thip, chi thich hop voi chét thai chin nuéi va quy mé nho [4].
Hién nay cac cong trinh Biogas nay dugc tich hop xir Iy thém chét thi ran hitu co phat sinh tai nguon
(ho gia dinh va co s& chan nuéi) [7].

Vé thyc té trién khai tmg dung PHKK xir [y CTRSHHC trong nudc hién nay rat it théng tin, mot
s6 Dy 4n dugc thong tin truyén thong dugc liét ké trong Bang 2. Dién hinh c6 thé ké dén nhu nha may
phan loai, xir 1y rac thai, san xuat dién va phan bon khoang hiru co do Céng ty TNHH phat trién du
an Viét Nam la chu dau tu, v6i tong mirc dau tu hon 53.835.000 Euro (1.380 ty dong), v4i cong suat
thiét ké 245 tin CTRSH va 60 tin phé phim nong nghiép mdi ngay. Pugc khéi cong tir thang 8/2016,
hé théng phan loai hoan thanh va di vao hoat dong tir thang 3/2018. Tong cong suat phat dién thiét ké
tir chat thai hiru co 1a 3MW (trong tong 10MW phat dién), lugng phan bon khoang hiru co wdc tinh c6
thé dat 10.000 tin/nam. Pay la cong nghé chua tig c6 tai Viét Nam noi riéng, ciing nhu Chau A noi
chung. Tuy nhién thuce té thi vi nhiéu 1y do, cho dén nay hop phan biogas ctia nha may van chua thuc
su hoat dong. Mot vi du khac 1a tng dung cong nghé PHKK xir Iy rac cong suat 200-300 tin/ngay tai
An Giang dé thu hdi biogas phat dién va san xuat phan bon tir xtr Iy rac. Khi biogas thu hoi dé phat
dién du tinh 1.551 MWh/nam va str dung mun hiru co tir viée xtr Iy réc c6 thé san xuét phan bén 3.860
tan/ndm; thu hoi khi biogas cung cap chit d6t va phat dién cho trai chin nudi heo Vinh Khanh quy
mo 2.000 con heo, cung cip 100% nhu ciu ning lugng dién cho trai chin nuéi hang nim véi luong
dién 151.200 kwh/nam [17]. Toan bd cadc Dy an nay chua dugc ghi nhan trong trang thai hoat dong
t6t. Nhu vdy, cong nghé may moc co thé nhap khiu, nhung méu chdt van & ngudn luc vé con nguoi
chua ndm bt va hiéu biét vé cong nghé dé c6 thé van hanh.

4. Giai phap ung dung

Hién nay céc vin dé Moi truong do rac thai sinh hoat chu yéu dién ra ¢ khu vuc c6 cac Bai chon
lap (BCL) ma nguyén nhan chu yéu dén tir nude ri réc [5]. Nudc ri rac khong chi phat sinh trong quéa
trinh van hanh ma con kéo dai nhiéu nam sau khi dong bai. Dya vao thoi gian da chon 1ap co thé chia
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Bang 2. Théng ké cac tram xtr Iy CTRSHHC st dung cong nghé PHKK

Cong suét

STT Nha may/loai hinh cong nghé thilt ké Hién trang TLTK
1 Nha may xir ly CTRSH theo phuong 4 tan/ngay DPang b6 hoang [12]
phap 1 khé ky khi. Pia diém: huyén
Kim Son, tinh Ninh Binh
2 Nha may phan loai xt Iy rac thai, san 245 tan - Da van hanh tho nghiém  (¥)

xuét Biogas va phan bon khoang hitu CTRSH/ngdy dy chuyén phén loai rac
co ctia cong ty TNHH phat trién dw an ~ + 60 tin phé  cong sudt 190 tin/ngay.
Viét Nam. Dia diém: B Trach, Quang phém noéng - Pang hoan thién 3 mo-
Binh Cong ngh¢ cta Puc. Dién tich 9 nghiép/ngay  dun: 1én men CTRSHHC
ha. dé phat dién.

3 Nha mdy xu ly rac thai tinh hoat 200 tin/ngdy Chua trién khai [12]
cua cong ty TNHH Moi truong xanh
mién Trung. Pia diém: Quaéng Trach,

Quang Binh
4 Nha may xa ly CTRSH tai Xa Cam  100-120 Pang trién khai xay dung
Ha, Quang Nam tAn/ngay
5 Nha may xt ly rac An Giang 200-300 Khong 1o tinh trang hoat  [17]

tan/ngd dong

Ghi chu (*):Tac gia truc tiép tham quan.

1am ba nhém gom nhém I 1a BCL méi (thoi gian chén 1ap < 5 nim, COD > 10 g/L, pH < 6,5), nhém 11
14 BCL dang phén hity (thoi gian chon l4p trong khoang 5 dén 10 nam, COD ~ 4+10 g/L, pH 6,5-7,5)
va nhom 111 1a BCL cii v6i thoi gian chon 1ap trén 10 nam (COD <4 g/L; pH >7,5) [25]. Khi lwong
phat sinh 16n va khoé xir Iy ludn 14 rao can 16n dbi v6i viée han ché 6 nhidm Moi trudng tir nude ri réc.
Nhiéu qua trinh 1y hoa dugc dp dung, tuy nhién véi chi phi xtr Iy cao nén khong phtt hop véi diéu kién
kinh té ctia cac nudc dang phat trién nhu Viét Nam. Nhiéu nghién ctru d3 thanh cong trong viéc ching
minh sir dung bé phan tmg ky khi dé xir Iy chét hitu co trong nudc ri rac, dong thoi thu hdi ning luong
[26-28]. Trong trudng hop ndy cac bé phan tmg ky khi cao tai dang w6t duge st dung nhu UASB (Bé
phan tmg ky khi dong chay ngugc), EGSB (Bé phan tng véi 16p bun hat gidn no), ..., véi hiéu suat
loai bo chét hitu co tinh theo COD dao dong trong khoang 71-99%. Nhin chung hiéu qua xir Iy phu
thudc nhidu vao cac diéu kién van hanh (xem Béang 3). Dé tang cuong hiéu suét xir Iy (giam thoi gian
hoat dong ctua BCL va ting luong khi sinh hoc), dong nuée thai c¢6 thé duoc tuan hoan try lai BCL
[29]. Khi d6, m6 hinh két hgp BCL véi bé PHKK duoc thé hién ¢ Hinh 2. Luc nay BCL tré thanh bai
chén 14p sinh hoc, khi biogas ciing s& phat sinh trong BCL. Do d6, BCL can b tri giéng thu khi két
ndi vao phan thu khi ctia bé métan.

Sau qua trinh PHKK, dong co chat can kiét cac-bon hitu co dong thoi gidu amoni nén ¢o thé dugc
dung 1am san pham phan tu6i. Hién chua c6 quy dinh cu thé vé chat lugng phéan tudi dang nay. Tuy
nhién, co thé liy cin cir vao quy dinh san pham phan bon cia EU va UK dé giéi han lugng dung:
quy dinh liéu luong sir dung nito ciia EU 13 khong qua 170 kg-N/ha/ndm con UK 1a khéng qua 250
kg-N/ha/nim [30]. Gan day, Gregory Reuland 2021 Reuland [30] c6 d& xuét tiéu chuin RENURE cho
phan tudi tir qua trinh phan huy ky khi gom ba tiéu chuén : (i) ty 1é nito khoéng trén téng nito 1a 90%,
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ty 18 tong cacbon hitu co trén tong nito < 3 (TOC:TN < 3); (ii) gidi han 1a 300 mg dong (Cu)/kg va
800 mg Zn/kg.

Béng 3. Ung dung bé Metan xtr 1y nudc ri rac, [25]

Ham lugng Loai bé Hiéu sut
STT COD nuée oal Diéu kién van hanh loaibd  Ref.
.o phan ung
ri rac (g/L) COD (%)
1 40 g/L UASB OLR 18,2 kg-COD/m*/ngd 89,0  [26]
HRT 2.4 ngd; Nhiét d6 37 °C
2 6,6-8,6¢g/L UASB OLR 15.8 kg-COD/m>/ngd 96,0  [27]
HRT 0,44 ngd; Nhiét do 37 °C
3 923 g/L Bé loc ky khi OLR 7,1 kg-COD/m?/ngd 86,0 [31]
HRT 13 ngd; Nhiét do 21-22 °C
4 23 g/l Békhudy tron lién tuc  OLR 1,3 kg-COD/m’/ngd 91,3 [28]
HRT 15 ngd; Nhiét do 35 °C
5 2 g/L EGSB OLR 23,6 kg-COD/m*/ngd 80,0  [32]
HRT 1,9 ngd; Nhiét d6 35 °C
6 2¢g/L UASB OLR 2,0 kg-COD/m*/ngd 93,0 [33]

HRT 1 ngd; Nhiét d6 37 °C

Chat thai rin

sinh hoat
2 ] Tudi hoa
Bé Metan T
H mau

Tuén hoan nuée thai

O

Hinh 2. So db két hg bé Metan va cong trinh BCL sén c¢6 dé xi 1y thanh phan hitu co

Hién nay Viét Nam dang bét dau trién khai thyuc hién luat Mbi truong 2020. Theo d6 rac thai hitu
co phai dugc phan loai tai ngudén va dem di xtr 1y riéng. Thanh phan hiru co cua chit thai rin sinh
hoat ¢6 d6 4m cao (> 65%) nén khong phui hop véi qua trinh ddt chay. Nguoc lai, thanh phan rac nay
¢6 ham lugng VS cao, phi hop véi cac qua trinh xtr 1y sinh hoc nhu composting hay PHKK. Néu
sir dung truc tiép qua trinh composting, chi phi dién ning 1a rat 16n cing véi thoi gian luu chira kéo
dai (6+8 tuan) [34]. Thay vao dé, giai phap xur 1y hién dang duoc 4p dung tai mot s nudc phat trién
nhu Btic dugc thé hién trong Hinh 3. Phan CTRHC (TS < 30%) trudc tién dugc dua vao may nghién
lam giam kich thudc co chat (< 4 cm). Sau d6, né duge tron v6i ngudn vi sinh trude khi dua vao bé
Métan. B& Mé tan c6 thé duge duy tri & diéu kién nhiét Am (37 °C, HRT 20 ngd) hodc nhiét nong (55
°C, HRT 14+15 ngd). Tai luong hitu co c6 thé dat 10-15 kg-TS/m>/ngd & diéu kién nhiét 4m va 15-20
kg—TS/m3/ngd véi diéu kién nhiét néng. San phém du thira sau PHKK véi ddc diém c6 mat do vi sinh
cao, dang trong trang thai tang truong tét. Do d6, né duoc tuan hoan trd lai tron véi co chat dau vao voi
ti 16 6+8 1an [1, 3]. CTRSHHC c6 chira lugng 16n cac chit c6 cdu trac lignocellulose/hemicellulose
khé phan huy sinh hoc, thanh phan nay van con ton tai sau PHKK [35]. Thyc té chi c6 khoang 36%
khéi lugng chét rdn chuyén héa thanh biogas, phan 16n co chét van con lai sau qua trinh PHKK [1, 4].
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Lugng co chit du thira nay dugc chia lam hai phan c6 dic tinh khac nhau 1a ran va 1ong. Phan long

thi giau amoni con phan ran thi c6 cu tric xo nén 6n dinh. Do d6, mdi tan chat thai khéng chi mang
lai 200 kwh dién ndng, ma con tao ra 0,3-0,5 tan phan compost va 300-500 L phan tuai [1].

, Bé Métan T37°C T 55C 50% > TS > 40%
Chat thai May HRT (ngd) 20 1415 HRT (ngd) 14-21
T <300, "Ehien | olr <15 <20 Théi khi 15

1 l (kg-TS/m3/ngd) (L/h/kg)

‘ Paotron messh BéMetan mmssp Tachnudc === Composting

| -
| Phan tudi

Tuan hoan (R'I=6+8)

Hinh 3. M6 hinh két hop PHKK khong phéan pha véi qua trinh i compost [1, 34, 36]

Loaibe  Phu phém Biogas
10,67
1.41 3.42 , Loo
14,01 ; : 0.6 ‘
e Ikg—VS ke-VS lkg Vs e
May

=== Daotron ) Bé Metan mmmsp Téach nudc m=p Long
I 4,35
kg-VS

Hinh 4. Dong vat chét trong hé thong PHKK & Dongdaemun (Seul — Han Qudc) [37]

Chétthai  beluen

Composting

Vi so do trén c6 thé thiy viéc dua vao bé Metan ca cac chit kho PHKK khién bé phan tmg c6
kich thudc 16n hon so véi yéu cau. Do d6, Dinh va Fujiwara [23] da st dung hé thong phan pha va
tach cac thanh phan khong thuy phan trude khi dong co chit duge ddy vao bé metan (xem Hinh 5).
Thanh phan khéng thity phan nay c6 cau tric xo c6 thé duge dem tach nudc ép thanh vién ddt hodc
cling c6 thé trai qua qua trinh U hiéu khi dé 1am phan compost. Cac mé hinh tich hop nay van dang
trong qué trinh nghién ctru hoan thién nén théng tin con han ché. Pay ciing 1 mé hinh tiém ning véi
CTRSHHC & Viét Nam khi c6 ti 18 VS/TS thap (nhiéu thanh phan tro).

CTRSHHC

May Bé Métan T37°C T55C
nghién : OLR (kg-TS/m3/ngd) <15 <20
TS <30% l Tuan hoan (ke-TS/m3/ngd)
P . z Dung lam phan
Be tlnmy TaCE chat me=) BéMetan === tudichonéng
phan ran nghisp
Bé thiy phan
0, 0,
HRT (ngd) 5 Composting = 0% > T8> 40%
OLR (kg-TS/m3/ngd) <60 HRT (ngd) 14-21
ma 2k Théi khi 15
Vién dot
RDF (L/h/kg)

Hinh 5. M6 hinh tng dung cong nghé PHKK phan pha [1, 23, 34, 36]

5. Két luan

Vé dic trung phat thai va dic tinh 1y hoa cta thanh phan CTRSHHC & Viét Nam khong c6 qué
nhiéu sy khéc biét so véi thé gidi. Do d6, Viét Nam hoan toan c¢é thé hoc tap ap dung cac mo hinh
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cong nghé da duge chimg minh 13 thanh cong trén thé gidi, nham giup day nhanh qua trinh ap dung
thuc tién khi nghién ctru trong nudc con han ché;

Ung dung coéng nghé PHKK xtr Iy CTRSHHC & Viét Nam méi bit ddu dwoc quan tdm nghién
clru nén con ton tai nhiing han ché nhu thiéu tinh cap nhat cong nghé, cac khao nghiém van ¢ dang
don gian. V& mit tmg dung cong nghé nay trong nude trén thyc té lai co thé di trude cac nghién ciru
do qua trinh nhap khau céng nghé tir nudc ngoai. Song ngudn luc ndi sinh van 14 nén tang thiét yéu.
Do d6 cin ¢ nhitng dinh hudng dé thiic ddy hudng nghién ciru ndy trong nudc;

Mot minh cong nghé PHKK khong thé giai quyét hét cac van dé lién quan dén CTRSHHC, do d6
sir dung céc giai phap tich hop v6i qua trinh composting hay dét chay dugc cho 1a ¢6 tinh triét dé hon.
Chung ta ciing c¢6 thé hoc hoi cac mo hinh xtr 1y tich hop nay dé ap dung phu hop véi diéu kién cua
minh.

Lo1i cam on

Nghién ctru nay duoc tai trg boi Truong Pai hoc Xay dung Ha N¢i thong qua dé tai ma sb 12-
2024/KHXD.
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