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Tém tat

Thdch thirc I6n nhdt trong qud trinh sén xudt nhién liéu sinh hoc tir sdn Idt la khia canh méi truéng do phdi xar ly
mét luong I6n nuéc thdi c6 ham luong chdt hitu co cao, pH thdp, nhiéu chdt lo Iiing, d@m mau, nhiét dé cao... Trén
co'sé phdn tich méu nuéc thdi va nghién ciru thiét ké, ché dé van hanh cia hé théng xir Iy nuéc thdi cia Nha mdy san
xudt nhién liéu sinh hoc (Bio-ethanol) Dung Qudt, nhém tdc gia da dé xudt phuong dn cdi hodn téng thé dua trén
nguyén tdc bdo dam chic ndng thiét ké va ndng cao hiéu qua cia cdc don nguyén dé xir ly nuéc thdi dat yéu cau cia

quy chudn thdi.

Tirkhéa: Dung Qudt, bioethanol, xt ly nudc thai, yém khi, cai hodn.

1. Giéi thiéu

Viéc st dung nhién liéu sinh hoc thay xang thuc su
bung né vao nhiing ndm 70 cla thé ky XX khi khiing
hodng ngudn cung dau mo. Theo bao cao cla F.O. Licht,
47% nhién liéu sinh hoc trén thé gidi dugc san xuat ti mia
dudng, 53% ti ndng san co chia tinh bot (bap, san lat
va lta mi). Téng san lugng nhién liéu sinh hoc trong ndm
2012 dat 85,2 ty lit. My va Brazil ti€p tuc la 2 nudc san xuat
con nhién liéu I16n nhat thé gidi va c6 téc dé tang trudng
san lugng 6n dinh [9].

Thach thic 16n nhat trong qua trinh san xuat nhién
liéu sinh hoc tur sén lat la khia canh moi trudng do phai
Xt ly mét lugng 16n nuéce thai c6 ham lugng chat hiu co
cao, pH thap, nhiéu chat lo Itng, ddm mau, nhiét dé cao...
Truéc ndm 1970, ngudn nudc thai nay chu yéu dung dé
tudi tiéu, lam phan bén hitu co vi thanh phan chat thai
giau dinh duéng nitrogen (N), phosphor (P) va chat hiu
co [7]. Tuy nhién, lai gay 6 nhiém & khu vuc canh tac va
tang nudc ngam. Nhiéu phuong phap xt ly khac dugc dua
ra thay thé nhu lam khé ba rugu, lam thic an gia suc, hay
dét dé thu hoi potassium carbonate (K,CO,)... Hién nay,
XU ly nudc thai trén co s& phan huy sinh hoc dugc danh
gia la phuong phap hiéu qua, kinh té, thich hgp cho loai
chat thai giau hiru co nay.

Thai Lan |a nudc xuat khdu sén I6n nhat thé gidi vai 4
triéu tan san cl va 4,5 triéu tan san lat moi nam. Pén nam
2012, trong s6 24 nha may con san (khong ké 8 nha may
cOn véi nguyén liéu hon hgp sén/ri dudng/mia dudng) da

dugc cap phép xady dung & Thai Lan da c6 11 nha may di
vao hoat déng, nang téng cdng suat clia cac nha may loai
nay lén t&i 3.000m3/ngay dém (0,9 triéu m3/nam) [2, 8].

Thai Lan chi yéu dp dung céng nghé xtr ly nudc thai
c6n sdn ctia An Do (Hinh 1) trong d6 cac chét hitu co trong
nuéc thai sé dugc phan hly yém khi & cac bé phan tng
sinh hoc (UASB, EGSB, CSTR...) dé thu héi khi sinh hoc sau
do dugc phan hay tiép & cac hé théng hé sinh thai (hiéu
khi, tiy nghi hay bay hai...). NuGc sau x{ ly ¢é thé tai su
dung hay dung dé tuéi cay. V6i phuong phap nay, can
mot dién tich mat hé 16n va khu xtr ly gan noi canh tac (vi
du Nha may cén san Rajburi c6 téng dién tich mat ho 1a
94.256m?, thai gian luu thay luc tai cac hé nay la 6 thang),
nhung bu lai chi phi x& ly nudc thai sé rat thap [10].

Nha may san xuat nhién liéu sinh hoc Dung Quat
c6 coéng suat thiét k& 100.000m3/nam, st dung nguyén
liéu san lat. Hé théng xU ly nudc thai ciia Nha may do
Lién danh Elcom va Yalian thiét ké (Hinh 2), b6 tri trén
dién tich 1,2ha, cong suat dong thai trong diéu kién binh
thudng la 2.500m?3/ngay dém (nudc ba rugu la 2.000m3/
ngay dém), sau khi xtt ly dat quy chuan QCVN 40:2011/
BTNMT c6t B.
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Trong qua trinh chay thi, hé théng xt ly nudc thai ciia Nha may da
dugc bé sung bd khit mui bang than hoat tinh, 4 bé I3ng, song van chua
dat yéu cau vé céng sudt xt ly, chat lugng nudc thai sau x{ ly, mét s6
thiét bi quan trong thudng xuyén hong hdc (bé tuyén ndi ap luc - DAF,
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Hinh 2. So d6 cong nghé hé thang xi Iy nudc thdi cia Nha mdy Bio-ethanol Dung Qudt trudc cdi hodn

may ép ly tam...). Nha may da dé nghi b6
sung thém céc hé khin cip va hé hoan
thién véi dung tich méi hé 60.000m3. Trén
€O s& d6, nhom tac gid da khao sat phan
tich mau nuéc thai, danh gia hiéu qua x
ly va dé xuat phuong an cai hoan hé théng
XU ly nuéc thai cia Nha may Bio-ethanol
Dung Quat.

2. Danh gia hiéu qua x{ ly ctia hé théng
xU ly nuéc thai cia Nha may trong qua
trinh chay thi

P& danh gia hiéu qua x ly clia cac
don nguyén trong hé théng x ly nudc
thai, nhém tac gia da thuyc hién 10 dot
khao sat phan tich mau (tur thang 8/2012
- 12/2013). K&t qua khao sat cho thay
trong qua trinh chay thi hé théng xa ly
da c6 mét sé thay ddi theo chiéu hudng
tich cuc: tai trong tang dan, mét s6 don
nguyén hoat déng cé chiéu huéng tét
hon nhu mat do bun va hoat tinh bun ctia
cac bé phan ung yém khi SAR déu tang,
khac phuc dugc hién tugng phat tan mui
hoi (H,S) tir cac thiét bi trao d6i nhiét,
tur thiét bi tuyén néi khi hoa tan DAFT,
hiéu qua x{ ly TSS dugc nang lén do da
b6 sung 4 bé ldng, nguyén liéu sdn dau
vao da dugc kiém soat. Tuy nhién, cac
don nguyén van hanh chua dat cong suat
thiét ké: cac bé SAR van hanh dat 80% khu
COD, BOD (cong suét thiét ké 1a 90%), bé
UASB véan hanh dat 50% khit COD , BOD
(cong suat thiét ké l1a 80%), bé hiéu khi
van hanh dat 50% khd COD, BOD (cong
suat thiét ké 1a 80%), hé thong van hanh
khéng 6n dinh, xdy ra hién tugng séc tai

Bding 1. Két qud khdo sdt, ddnh gid chdt lugng xi Iy cda cdc don nguyén
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(bun trao, bun néi), luu lugng khi sinh hoc (biogas) tang
gidm that thudng, hé théng hoat dong khéng déng bo,
phai diing nhiéu lan lam cho qua trinh van hanh thi kéo
dai, ché d6 van hanh ¢ mot s6 don nguyén chua dat gia
tri thi€t k& nhu ty 1& bun can thiét (& cac don nguyén
SAR, UASB, hiéu khi), ty I& dinh duéng mat can déi (bé
hi€u khi) va dang quan tam nhat la chat lugng nudc thai
sau x(f ly chua dat yéu cau.

Hé thong xU ly nudc thai cia Nha may Bio-ethanol
Dung Quat dua trén cong nghé phan huy vi sinh. Trong
dé, 1én men ky khi déng vai tro then chét la mot lua chon
hap ly, pht hgp véi loai chat thai giau hitu co. Cong nghé
nay dugc tat cd cac nha may cén san trén thé gidi cling
nhu trong nuéc st dung. Tuy nhién, trong thiét ké, van
hanh, chat lugng may méc, trang thiét bi con mot s6 han
ché sau:

2.1. Thiét ké

Viéc chon cau hinh thiét bi yém khi 1 pha khién hé
thong xU Iy nudc thai khé dat hiéu qua xr ly cao, nhat la &
muic 90%. Cac hé théng xU ly nudc thai hoat dong c6 hiéu
qua tét nhu clia nha may cén san - ri dudng Lampung,
Indonesia (cong nghé clia GWE), nha mdy cén san - ri
duéng Rajburi, Thai Lan (céng nghé clia Papop) déu la 2
pha. Thuc té, bé diéu hoa trudc SAR dugc thiét ké ngoai
chiic nang diéu hoa con thuc hién 1 phan acid héa nhung
trong qua trinh chay thir do phat sinh mui, chic nang nay
khong dugc thuc hién.

Chon ché& d6 lam viéc ua néng (55°C) cho bé SAR mic
du c6 hiéu suat cao nhung khé van hanh, nhat la trong
trudng hop hay phai diing lai tai khai dong nhiéu lan, vi
khudn yém khi nhay cam véi thay déi ctia nhiét do, kha
nang két hat ctia bun kém.

Sai sot vé cdng nghé trong viéc suc khong khi vao
nudc thai & khu vuc ky khi (b€ diéu hoa, thiét bi tuyén ndi
DAF1) hoic trong thiét bi c6 chiic nang khit N (bé dém
trudc hiéu khi), tinh toan chua chinh xac thiét bi hap phu
H,S bang than hoat tinh dan dén cac thiét bi nay mat hiéu
qua ngay sau 1 - 2 ngay lam viéc, gid tri TSS dung dé thiét
ké thap hon so véi thuc té.

2.2.Van hanh

Van hanh khéng déng b, khéng én dinh gilta cac
céng doan trong hé théng xU ly nudc thai va gilia cac
phan xudng trong nha mdy lam cho qua trinh chay khai
dong kéo dai.

Lugng bun giéng cap qua it cho cac bé yém khi (SAR,

UASB) (200 tan, so vai 4.000 tan ctia Nha may Bio-ethanol
Binh Phudc), khién qua trinh chay khéi dong kéo dai.

Nhing don nguyén phia trudc (SAR, UASB) hoat dong
khong dat thiét ké dan dén don tai trong va lam qua tai
cac don nguyén phia sau.

2.3. Phan tich

Mot s6 chi tiéu phan tich khéng chinh xac, nhat la
COD dan dén c6 nhiing danh gia va dé xuat khéng chuan
xac vé hé théng xur ly nudc thai.

2.4. Thiét b

Chat lugng khong bdo dam khién mot sé thiét bi
trong yéu hay bi hdng hoc (ép ly tam, may tuyén néi, bom
khi...).

3. Gidi phap ci hoan hé théng x& ly nuéc thai Nha may
Bio-ethanol Dung Quit

Trong qua trinh chay khai déng, da cé mot sé phuong
an cai hoan dugc dé xuat cho hé théng xt ly nuéce thai caa
Nha may Bio-ethanol Dung Quat.

Nhém nghién ctu clia PGS.TS. Lé Van Cat (Vién Hoa
hoc) cho rang hé théng xur ly nay sé dap ting dugc trong
trang thai hoat dong 6n dinh clia day chuyén sdn xudt cén
va clia hé théng xU ly nuéc thai nhung khoé dap iing muc
tiéu trong giai doan khai déng hé théng, do vay can s
dung thém héa chat PAM cho may ép ly tam, xay dung
thém bé diéu hoa chira nudc ba rugu (25.000m3), bé diéu
hoa trudc SAR chi thuc hién chic nang diéu hoa (bd chic
nang acid héa mét phan), quay vong vi sinh tran ra ti bé
x0 ly yém khi (SAR) bang bién phap lang, loai bo thiét bj
tuyén néi DAF1 do khéng thich hgp, tao hat vi sinh c6 kich
thudc dua 16n dé chéng bi cudn tréi khoi bé UASB, cap khi
gap déi cho bé hiéu khi, tir 180m?3/gid 1én 360m3/gid (thuc
té cac may cap khi déu da qua tai), khir mau bang keo tu
hay oxy hoa, bé sung hé sinh hoc (20.000m?3), réia mui véi
dung dich kiém.

GWE (Durc) da thiét ké, |ap dat hon 300 hé thong xur ly
nudc thai & hon 60 quéc gia dé xuat gidi phap bd sung bé
cac bé dém mai (600 + 200 + 420m?) véi thai gian luu 14
gid, chuyén tur ché dé lam viéc cda SAR tu ua ndng sang
ché d6 ua am, l&p thém bo tach 3 pha Supercep dé tuan
hoan bun yém khi, gitt nguyén may tuyén néi DAF1 dé
loai TSS sau Supercep, cai hoan bé diéu hoa (5.000m?), bé
UASB (3.000m3) thanh cac bé hiéu khi cing véi 2 bé hiéu
khi ci (6.000m?) thanh hé théng cac bé hiéu khi véi téng
dung tich hon 14.000m?3.
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Hinh 3. So d6 cdng nghé hé théng xir ly da cdi hodn

Kuraray (Nhat Ban) chuyén cung
cép cac loai gia thé cho cac hé théng
XU ly nudc thai sinh hoc, dua ra cac gidi
phap tap trung vao khu vuc hiéu khi
trong dé ci hoan bé hiéu khi hién hiu
thanh bé hiéu khi vai gia thé PVA, c6
chiic ndng vira khir BOD va N. Véi viéc
b6 sung gia thé PVA hiéu sudt x{ ly c6
thé tdng thém 50% ma khong can mé
rong mat bang. Sau bé hiéu khi PVA b6
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sung néi ti€p bé khir N (1.600m3) va bé
khtr BOD thur 2 (300m?3). Tai bé kha N co
thém co chat 1a methanol.

Trén co s6 cho rang TSS clia nudc
thdi ba rugu qua cao la nguyén nhan
chinh khién hé théng x ly nudc thai
hoat ddng khoéng hiéu qua, Téng cong
ty Dung dich khoan va Héa phdm Dau
khi - CTCP (DMC) dé nghi bé sung may
loc ép khung ban thay cho may ép ly

tam hoat dong khéng hiéu qua,
bé sung thiét bi tach ran - 16ng
(Supercep ctia GWE) sau bé SAR
dé thu hoi bun yém khi va khu
mau bang phuong phap oxy
hoéa keo tu (Fenton).

Duc Khiem LLC (My) dé
nghi bé sung hé théng loc trén
€0 s& si dung mang loc nano
(NF) vao dau ra cta hé théng
XU ly nuéc thai hién hiu. Loai
mang loc nano nay cé phu I6p
hat diatomite vai d6 réng cao
dé gidm nghet, do vay sé it phai
ria hon so vGi mang loc truyén
théng. Khoang 70% luu lugng
thai sau loc dat yéu cau cé
thé thai truc ti€p ra ngoai méi
trudng. Phan can loc (30% luu
lugng) phai dua trd lai hé théng
(du kién bé SAR) hodc xtr ly tiép
bang phuong phép khac. Thuc
nghiém biéu dién dugc lam tai
Nha mdy v&i khodng 14 lit nuéc
thai cho thay hiéu qua loc déi
véi COD, mau va TSS kha t6t,
dat quy chuén thai, trong khi
cac chisé N, P con cao, chua dat
yéu cau.

Nhom tac gia dé xuat
phuong an cai hoan dua trén
nguyén tac sau:

- Giai phap chung la nang
hiéu qua xtrly & cac don nguyén
phia trudc dé tranh don tai cho
don nguyén phia sau;

- B& tri lai mét s don
nguyén cho hop ly haon, trong
dé cac thiét bi tuyén ndi khi
hoa tan (DAF1 va DAF2) dugc
tdp trung tai khu vuc chuyén
ti€p gita khu vuc yém khi va
hiéu khi;

- Cai hoan, hoan thién
ché d@6 van hanh moét s6 don
nguyén;



PETROVIETNAM

- B& sung mot s6 thiét bi va dién tich mat bang can
thiét.

D6i vai tiing don nguyén, viéc cai hoan dugc thuc
hién nhu sau:

- Cong doan xu ly ky khi: Bé diéu hoa trudc SAR dugc
céi tao lai dé€ thuc hién qua trinh acid héa mét phan (nhu
thiét k& ban dau) dé tang hiéu qué x ly ky khi cho hé
théng cac bé SAR. Ché dd yém khi dugc thuc hién bang
cach tuan hoan bun tir SAR va tron nudc thai bang thiét bi
phun tia. Cac bé phan ting yém khi bac 1 SAR van duy tri
ché&d6 van hanh ua ndng, nhung can tang thai gian khuay
trén, c6 ché dé tuan hoan bun ti bé 1dng sau SAR hodc
b sung thém lugng vi sinh, bun giéng dé bdo dam bun
yém khi dat muc yéu cau vé mat do (9,2kg/m?) va hoat
tinh (0,5gCOD/gVSS.ngay dém). B phan ting yém khi bac
2 UASB dugc cai hodn sang dang dém hat bun mé& réng
EGSB (Expanded Granular Sludge Bed) t6c d6 nudc dang
dugc tang l1én & muc 5 - 12m/gid (thay vi 0,5 - Tm/gid)
nham tao I1&p dém bun yém khi day hon, gidm khong gian
chét, loai bd cac chat hitu co tro. DE thuc hién diéu nay,
can bd sung bam c6 cdng suét I16n va bé tri lai hé théng
6ng cap nudc day bé. Cac thi nghiém cla nhém nghién
ctu cho thdy hiéu suat xt ly d6i véi COD cua EGSB dat
80% (so vai 50% ctia UASB tai Nha may).

- Cum bé ldng sau EGSB va cac thiét bi tuyén ndi
DAF1 va DAF2: Nhom tac gia dé xuat tap trung cac bé lang
va cac thiét bi tuyén ndi DAF1 va DAF2 vé vung chuyén
tiép gitta khu vuc yém khi va khu vuc hiéu khi. Cum nay
cung véi bé dém trudc hiéu khi dung tich 2.500m? (mai)
€6 chiic ndng loai bo triét dé cac chat I Itng va mét phan
COD giup gidm tai cho bé hiéu khi, gép phan gidm 50% N
8 pha lo lting duéi dang dam thuc vat, loai bé dugc anh
hudng cla viéc st dung cac chat keo tu, trg lang dén céac
khu vuc yém khi va hiéu khi, tang cudng kha nang dém
cho hé thong hiéu khi.

- XU ly sinh hoc hiéu khi: Nhém tac gid cho rang
nguyén nhan chinh dan dén 2 bé xt ly hiéu khi hién hitu
hoat dong khéng hiéu qua la do tai trong hitu cg, TSS, dinh
duéng (N, P) déu vuot gia tri thiét ké, ty |é khong can déi,
bé dém khoéng khit dugc N do suc khi va ty 1é tuan hoan
bun thap, kha nang diéu hoa kém (do dung tich qua nho),
nhat la phai ti€p nhan thém 500m? cac thai khac, do du N
dan dén hién tuong ndi bun & bé ldng. Nhom tac gia dé
nghi b sung bé dém hiéu khi méi dung tich 2.500m?. Bé
dém hiéu khi hién hitu (500m?) chuyén thanh bé anoxic c6
chitic nang khir N bang cach diing suc khong khi nhu hién
nay, ty I& tuan hoan néi tai dua vé muic cao.

- XU ly héa ly nang cao: Nhém tac gia cho rang dé
dat tiéu chuan thai sau x{ ly, can thiét phai bé sung cong
doan xt ly héa ly nang cao. Trén co s& cac két qua thuc
nghiém trong phong thi nghiém, nhém tac gia dé xuat ap
dung phuong phap keo tu héa hoc st dung Ca(OH),, PAC,
PAM véi bé 1dng loai Lamella.

- Khi can thiét, c6 thé st dung bun yém khi tir Nha
may men Mauri (B6ng Nai) va phan bo (tuoi, khd) Binh
Binh bé sung vao cac bé sinh hoc yém khi trong qua trinh
hoat dong, khai dong, tai khéi dong hé théng xur ly.

- XU ly bun: D& nghi bé sung thém bé nén bun
(400m?3) va may ép bun (25m?3/gid) vi cac thiét bi hién hiu
da qua tai.

Trén cg s& dinh huéng nay, nhém tac gid da dua ra
cac thong so thiét ké ky thuat cho ting don nguyén, so
dé cong nghé va ban vé mat bang phuong an cai hoan,
danh muc, quy céch thiét bi va bon bé. Udc tinh chi phi
cho phuong an cai hoan khoang 22 ty déng.

4.Két luan

Trén co s& khao sat danh giad toan dién thuc trang
hoat d6ng clia hé théng xUr ly nudc thai ctia Nha may Bio-
ethanol Dung Quat, nhdm tac gia da dua ra giai phap cai
hoén téng thé dua trén nguyén tac bado dam chiic ning
thiét ké va nang cao hiéu qua ctia cadc don nguyén phia
trudc tranh dén tai cho phia sau, thay déi ché dé lam viéc
clia mét s6 dan nguyén, b6 sung thém nhiing cdng doan
xU ly ndng cao. Uu diém cda phuong an nay la tan dung
dugc cac bén bé thiét bi hién hiru, chi can bé sung moét sé
trang thiét bi, viéc cai hoan chu yéu dua trén viéc sap xép
lai va hgp ly hoa ché d6 lam viéc cla tiing don nguyén
cla hé théng.
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Research to improve wastewater treatment system
of Dung Quat biofuel plant
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Summary

The biggest challenge in the production of biofuel from cassava is the treatment of a great volume of waste water
with high organic content, low pH level, suspended solids and high temperature, etc. On the basis of analysing sam-
ples of wastewater and studying the design and operations of the wastewater treatment system of Dung Quat Bioeth-
anol Plant, a plan of overall renovation was proposed by the research team based on the principles of ensuring the
design functions and improving the efficiency of the units to meet the requirements of the regulation on wastewater.

Key words: Dung Quat, bioethanol, wastewater treatment, anaerobic, improve.
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