(ING DUNG HE THONG XU LY KY KHI T()C BO CAO (EGSB)
"~ TRONG XULY NUUC THAI DET NHUOM i
. NCS Ton That Lang- Truong Cén bo Khi tuo’ng Thiy van. tp H6 Ch1 Minh

' Tém' tdt. M6 hinh EGSB 14n -ddu t1én duoc st dung dé xu 1y nu’oc thau det

| Enhuom Mo hmh duoc hoat dong VO’l nu’o'c tha1 tong hop, thuoc nhuom va su dung

" khé cao: hiea' sut loai- bo COD 1a 95%, loal bo thu6c’ nhuom la 90% vi luorng kh1
‘metansinh ra khd cao: tir 70 80% Day la rnot mo h1nh XUt ly mo*l 6 nhléu tmén vong

ap dung tai nudc ta.
1. Pt van dé

Trong qua trmh sdn xudt, nhitng nha méy dét nhuom st dung mét hIcmg lon

‘thuéc nhuﬁm va cac hoa chat khac nhu ax1t bazd mu61 chéft tay ma t1nh bot, chﬁ't

xarad dong thai. Véi d6 mau cao cung nhiéu’ chét hoa hoc, dong thai tll’ c(‘)ng nghlép

det nhuém 1am thay d6i mau sac cua nguon nuoo tlép nhan lam mat my quan va, smh
ra nhiéu tic'hai cho mo6i trudng. 'v ' '

" C6 nhidu ph\Iong thic ma dong thai véi d6 mau cao s& gay nén 6 nhlém rn61
truo‘ng St hién dién cta thuSc nhudm trong dong thai 1am glam su khuéch t4n clia
dnh sdng mat troi trong nudc va gy ra nhi€u doc hai d6i véi sinh vat (Tratnyek va
ctv., 1994). Loai thu6c nhu¢m cé doc tinh cao nhét 1 thu6c nhuém azo. Trong méi
trudng ky khi, thu6c nhuém azo bi kht, tao ra nhu‘ng amin vong thom day 1a nhitng
chat doc hai, gay bién di va ung thu cho ngudi vi dong vat (Chung va Stevens 1993).

.+ .- Do d6, xit 1y nudc thai dét’ nhuOm khéng chi chi ¥ dén viéc giam thiéu'nhitng

th(‘)ng s6 dac trung cho 6 nh1ém hu’u co (nhu nhu céu 6xy héa hoc (COD) ‘nhu-cdu

6xy sinh -héa (BOD) v.v.), mi cdn phal chid y lam giam lugng thuGc nhuom co trong
nude’ tha1

" N6i ‘chung, nuéc thai dét nhudm c6 thé xir I bang hai phuong phap o
(1) Bang phuong phép hoé hoc va hod 1y nhu keo ty, C“{y hoa héfp phu

:«:.frtrao d61 ion, mang [1 8, 18].

“(2)  Béng phuong phap sinh hoc nhu biin hoat tinh, nhu he th6ng ky khi véi

- ;dong ‘thai di tl du6i lén qua mot 16p biin- (Upflow Anaerobic Sludge Blanket- UASB

Biiet

[1]. Trong qué trinh x& 1y higu khi c8 dién, thu6c nhubm az6 khéng bi phan hity [21]
(Shaul va ctv., 1991). Mt khéc, n6i az6 d& dang bi phan hiy trong dléu kién ky-khi

[4] véi bun di én dinh [7], bun hat [9, 24] va bin lang (Weber, 1991) San pham clia

~sukhit thudc nhuém azo 14 nhitng amin vong thom. Hau- hét nhiing amin vong thom

«»f"khong phan hiy trong diéu kién ky kh{ [5]. Tuy nhién, nhu‘ng amin' vong thom nay dé&

dang phan hity hi€u khi [4], (Loidl va-ctv., 1990, Konopka, 1993).

_ Déxay dung mot he tho'ng xtt Iy nudc thai dét nhuém véi h1en st cao, én

‘f’dmh vi gid thanh ha,'hé théng x& 1y ky khi ¢4 nhiéu wu dlém dac biét 12 hé th6ng xir

1y ky khf t6c d6 cao. Nhiéu nam qua nhiing uu diém va khuyét di€m cia hé théng xir
1y ky khi t6c d§ cao st dung 16p bln hat m& rong (Expended Granular Sludge Bed-
EGSB) da dugc nghién ctu., VGi viec bom: tr¢ lai: mot phén. dong ra, t6c d6 dong lén

clia hé théng c6 thé dat dén 5dén 6 m/h, cao hon nhiéu so véi dong lén tur O 5dén 1,5
‘m/h thuong dugc 4p dung cho h¢ th6ng UASB (De Man, A W. A. va ctv., 1988) Su
thay déi nay dem lai sy ti€p xdc t6t hon gitta nudc thai va quan thé i sinh vat chua
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trong 16p bun hat vA-1am céc-chét hitu co ¢6-th
vi bun haf ¢6 thé bj ph4
day c6 thé xem 12 khuyét diém ciia he théng.
/v Hién-nay, hé thong xir 1y ky khi:téc-d
 nhicu nghién cttu, nén rét it thon

1y nuée thai dét nhudm. Vi the,

déinh gid kh nang xir 1y c

v do dong 18n véi t6

0'cao 1d mot hé théng méi, chua cé
g in d€ dénh gid khi nang ctia he théng nay trong xir
€, thi nghiém duoc tién hanh dua trén mo hinh EGSB dé
8a h¢ théng ndy d6i véi nude thai dét nhuém t6ng hop .

€ tham sau vao 16p biin hat. Tuy-nhien,
¢ d¢ cao, blin.c6 thé tr6i ra tir hé théng,

. Thude nhuom a20 mau do cling vei axit béo bay hoi duge sit dung dé Iim chat nén

 (substrate) trong thi ngh
- khdc nhau, nhu thay déi né
“luc. Nhi€u héa chat d

2. Phuong phap thi nghié¢m

% Thi iﬁ’gh'iéﬁi,iiiiéic‘"ﬁéﬁnlhéﬂhﬁ':téi Phong thf nghiém Moi trudn
-nghé Moi trudng, trudng Pai hoc Wageningen, Hd Lan. = . .. -

“dung he th
“hoat déng:

Lnbng do hay
6ng vai tro chét xic tdc lam
duge st dung véi nhiting néng d6 khéc nhau.

ghiém. Su phan hity mai duge dénh gid dusi nhing diéu kien
0 chat nén, thay d8i tAi trong hitu co v thi trong thity
tang qué trinh phan hity mau, ciing

g CuaKhoa Cong
hinh stt dung bin hat thu duge t nha méy xir 1y muGe théi dét nhuor si
6ng UASB. Téng Iuong bun hat them vio mo hinh lc mo hinh bit ddu
vao khodng 15g VSS/L cho méi mo6 hinh. Bun hat dwge chon. lua qua mot

e thong nude riia nguge dé loai bs nhitng hat nhd va duoe luy trir & nhiet o 4°C

Moé.hinh ..

4,31 (Hain
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~ Hinh 1. S0 d6 mo hinh EGSB sit dung tréng tht nghigm

. Thi nghiém st di;ng rnkéihilll,h'EGSB'bﬁhg thay tinh dub’ﬁg; kinh O,O5rn1,blthé:tic>h

* V'Ghi chd"
*0 1. Nube thai téng
- . 2. Nube miy

3..Dong vao
4.Pa

5. L6p bin

6. Lu6i

-7.BO,phén tich

8. Noi 14y miu
dongra .

9. Noi do dién the
~“oxy hta
~10. Dong ra

11: Dong-hodn Irn

. 12. Khi sinh hoc

* '13. NaOH 10%
=" -14.Hat soda khan
.15, P6ng hé do

16. B€ chita nuéc

‘u ‘trén ¢Bia mo hinh gan v6i mot mang loc (duong kinh 16 m& 1mm)




dat dusi thi€t bi phan tdch rin- 16ng- khi. Nhiét d6 nude c6 thé diéu chinh boi hai hé
th6ng diéu nh‘iet' (Fryka—Kaltetechnik,‘ Germany va Rheinische Geraetebau GmbH,
Switzerland) va mot cdi bom (bom Iwaki: MD-15R-220N, Tokyo, Japan) n6i ti€p véi
mo hinh gém hai vich ngan. Nhiét 46 & 16p blin dugc do bdi mot nhiét k& (TES 1320
type-K, Taiwan). Lugng khi métan tao ra dugc do bdi déng hé do khi (Meterfaried,
Dordrecht, The Netherlands) sau khi luéng khi dugc din qua dung dich NaOH (10% )
khéi hrcmg) vA mot cot soda khan dang hat (Merck, Darmstadt, Germany) Dong vio
c6 thé diéu chinh bdi mot bom dinh lugng (Watson Marlow 501 U, Falmouth,
Cornwakk, UK) cung c4p nuéc may & nhiét d6 30-31°C, hoa trén véi nudc ‘thai t(‘)ng
hop dugc cung c#p bdi mot bom dinh hIdng khac (Gilson-Minipuls 3, Villiers- Le-Bel,
France). Pdu ra cla dong thai dugc bom trd lai bdi mét bom dinh hIo'ng thit ba
(Wason Marlow 502 S, Falmouth Corwall, UK) dé tang t6c d6 dong lén va m& rﬁngl
cOt bun hat. Nuégc rnay, nude thai téng hop va dédu ra cua dong tha1 trén lan v6i nhau
tao thanh ddu vao cta hé th6ng .

Nudc thdi téng hop g '

.~M6 hinh dugc- cung cp bo‘1 nude tha1 téng ho’p dau vao: véi g1a tri 30 .0g
COD. I'". Chat nén 13 dung dich hén hgp axit béo bay hoi (Volatlle Fatty Acid- VFA)
d duogc trung hda (pH = 6,5) bao gbém acetate; propionate va butyrate theo ty 18 1: 1,5

:1,8, dwa trén COD. Néng d6 chét dinh dudng ddu vido 1a (g1'): NH,CI, 7.5,

MgS0,.7H,0, 1,5, NaH,PO,.2H,0, 27,6; K,HPO,, 21,2; CaCl,.2H,0, 0,3; men, 0,5.

MB&i lit dung dich da lugng cdn b8 sung nhimg nguyén t& vi Iugng véi néng do (mg.I™):

FeCl,.4H,0, 2000; H,BO,, 50, ZnCl,, 50; CuCl,.2H,0, 30; MnCl,. 4H20 500; -
(NH4)6M07O24.4H20, 50; AlCL,.6H,0, 90; NiC12.6H20, 92; Na28e05.5HéO, 164;
EDTA, 1000; resazurin, 200; HCI 36%, 1mL1"'. C4c hoa chét st dung déu 13 nhiing
hoé chat phan tich dugc mua tr Merck (Darmstadt Germany). Men dugc mua tir
Unlpath Ltd. (Basmgstoke Hamph1re UK), reazurin tir Fluka (Buchs Switzerland),

vi khi ding trong’ nhlmg thi nghlém dang mé (batch) du’dc mua tu' Hoekloos
' (Schledam, The Netherlands)

Phuo’ng phap phan tich
Budc séng

~ Bu6c séng cho kha nang hép thu cyc dai dugc xdc dmh bang cach cho quet
dung dlCh thu6c nhuém vo'l may quang phC) ke (spectrophotometer) két qua duoo
budc séng 509nm i C S

Do hap thu va nong do thuoc nhuom R :
Do hdp thy tai budc séng 509 nm du0c do bcn may quang phé ké Spectromc
60 (M1lton Roy/Analytical Products Division, Ostende, Belgium) va.méy quang phé
k& 100-QS (Hellma Benelux,-The. Hague The Netherlands) 1-cm cuvette thach anh.
D¢ hdp thu trinh bay trong b4o cdo ndy 13 higu s§ glua do hap thu. téng cOng trit cho
d6 hap thu ctia dung dich nén (khoéng chita chdt cin x4c dinh). T4t cd méu duge pha
loang . sao cho do hip thu nho hon' 0,9 véi 0, 2M dung dich dém ph6t~phat (pH 7 O)

ndi suy qua d6. thl quan hé

szt beo bay ho’z (Volatzlefatty aczds -VFA) , I
Dé phan tich-ethanol v VFA miu ducc ly tam trong 5 phut ta1 10 OOO pm -
trong may ly tam Bmfuge A (Heraeus Sepatech Osterode, FRG). Nﬁng do ethanol va--
VEA dugc phan tich bdi sic k& khi Hewlet Packard 5890 (GC) gén véi c6t thuy tinh-
(2m*6mm*2mm). C6t nay.nh6i véi Supelcoport (100-120 mesh) phé véi -10. _2%0




Fluorad 431. Nhiét d6 clia c6t duoc giit & 70°C khi phén tich ethanol. Nhiét d6 ¢ta
dau bom, 1 va ddu cdm tng (Flame Tonisation Detector- FID) dé phan tich VFA ldn
lugt-1a°200, 130, va 280°C. Khi nito bio hoda véi acid: formic dugc str-dung 14 khi -
mang v6i luu Iugng 40 ml.min™ Chidu dii ddu bom 14 lum. MAu d€ phan tich VFA -
dugc pha lodng 2 1an véi 3 % acid formic.: " © = ol oot
Thanh phdn khi sinh hoc (biogas) " s |
__ Oxygen, carbonic; nitrogen, va methane & ddu ra duoc do bdi sic k& khi GC -
8000 Fisons. GC gén véi ddu do"TCD (thermal conductivity detector). P4u dd, 10, va -
ddu bom hoat dong & nhiét do 100, 40, vi 110°C, theo thi tir d6. Helium 12 khi mang
véi luu lugng 45 ml.min’. Sc k€ khi ndy gém hai cot song song (d6 chia cit 1:1), 1~
6ng thép (1,2m* 2mm), lu6i loc phan tif (5 A, 60- 80 mesh). Mau duoc 14y bai mot
cay kim c6 khéa, duge mua tir Dynatech Corp., Baton Rouge, La. -~
~ Khi'hydrogen dirgc phan tich béi sic k& khi Hewlett Packacd 5890 GC sir*
dung ddu do TCD. Dau do, 15, va ddu bom hoat dong tai nhiét d6 110, 40, va 125°C,
theo thit tir d6. Khi Argon dugc sir dung 13 khf mang véi luu luong 20 ml.min™. Miu.
dugc. 18y bdi. Ong kim-Syrian (pressure-lock. series :A-2),- dugc mua tit. Dynatech
Corp., Baton Rouge, La. 1 . % o s T I T
.. Chdtrdn bay hoi, chdt rdn dolimg (volatile and total. suspended solids). va .
COD .5 77 0 e e s G e
- Chét rén bay hoi, chdt rén 10 ling va-COD dugc xéc dinh‘theo phuong phép-
chudn (Standard methods, :APHA, FOBS)r g v e L L pe R
3.Két qua- Thaoluan =~ o
Khdi dong (start-up) mé hinh . S TR o
- M6 hinh dugc khéi dong ngay sau khi bin hat dugc dua vio, véi tii trong hitu
co (Organic Loading Rate- OLR) tir. 15-20 g COD.1".d"" v& thdi gian luu (Hydraulic
Retention Time - HRT) 12 1,2 h. Tit Idc bt ddu dén ldc ket thic thf nghiém, m6 hinh
dugc giit nhigt d6 & 30°C. D€ theo ddi hoat dong ctia m6 hinh, miu & ddu. vio va ddu
ra cia mé hinh dugc 14y 3 14n mot tudn, m&i mau duge phan tich lap lai hai 14n trén
cdc thong s6: nhiét do, pH, COD, vi néng d6 thudc nhudm. PR '
Hoat dong cia w6 hinh S
- Trong thi nghiém nay hai thoi ky c6 thé phan biét, thoi ky thit nht tir ngay 0
dén ngly 28 (cdp thu6c nhudm cho mé hink, véi thdi gian luu HRT = 1,2h) va thdi ky
thit hai tir 29 dén 72 ngay (cép thudc nhuém cho mé hinh, thoi gian luu HRT = 1,6h).
Tir ngdy 64, §* dugc thém vao m6 hinh véi néng d60,2g/1 & tang khi ning phan hy
thu6c nhugm clia mé hinh. Téng két hoat dong clia m6 hinh EGSB tir Idc bit ddu dén
ldc ket thic thi nghiém c¢6 thé duge'mo ta trong bang 1 v bidu din trong hinh 1. "¢

‘Béng 1. Hoat dong clia m6 hinh EGSB

Thdigian | T .[ TN | HRT |  OLR 1 Hewsdt(®m |
(mgdy) | €O | (mg/) | (gi®) | (3CODI'ngdy’) | COD | CH,-COD L IN ]
206 .} 304 10 | .12 | 150200 4 >95 | 75 | 90-95.
7-28 30 20-25 1,2 15,0-20,0 >95. | .70-75.. .| 85-90. |
29-52 30 | 20-25 1,6 13,0-15,0 . >95 75-80 .| 88-90
53-63 | 30 | 4060 | 16 | = 14,0150 | >95 70-80 . | 86-88

64-72*% | 30 | 60-100 | 1,6 150200 | >95° | _60-70 | 90-95

(*) Bit ddu them S TN: thu6c nhugm . - ' o
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o: Kétqué thi nghiém chothdy: .~ T T
e Nhiét do & ddu ra clia m6 hinh bién dong xung quanh gid tri 30°C, chi
c6 vao ngay 67 va 68 do h¢ thong diéu nhiét bi héng nén gid tri nhiét d¢ tang lén tri
s6 34°C. |
e Tri s6 pH & ddu ra clia mo6 hinh dugc én dinh & tri's6 6,7-7,0: day ciing
1 gié tri phi hop cho-vi sinh vat phat trién. =~ = 7= 7 L
‘e . Téi trong hitu co lu6n giit & gi4 tri cao: tir 15-20 gCOD/Lngdy. Tuy
vay, hiéu suat x{t 1§ cla m6 hinh lu6n dat tri s6 kh4 cao (>95%), lugng khi methan
sinh 14 kh cao (75-80%), 4 thd gian luu khé ngdn (HRT = 1,2-1,6 ity Day 1a mot
vu diém cla m6 hinh. Véi théi gian luru ngén s& 1am tang t6c d6 xi Iy nudc thai, déng
thoi s€ 1am gidm dién tich d€ x4y dung hé théng. Vi vdy, m6 hinh ndy rét thich hop
v6inhiing nha méy, xf nghiép c6 mit béng nhd hay nhiing co's& tiéu th cong nghiep
déng trén dia ban thanh phe. .

.. e« = Hiéu suft khr thu6c nhuém clia m6 hinh dat dén tri s6 tir 85-90%, hiéu
sudt ndy dugc giit kha 6n dinh miac d néng do thu6c nhuém déu vio thay déi trong
mot khodng déng k& (10 dén 100 mg/l). Hiéu suft nay tang lén cao (90-95%) khi §*
dugc them vao hé théng 1am ting qué trinh khit thuéc nhu¢mrcta h¢ théng.

4. Két luan : ’

1. Sulfide c6 anh hudng tich cic dén kha nang phan hity thudc nhu¢ém azd dd. Néu

S* duge them vao & ddu vao véi gid tri 200 mg/l, c6 thé tang khd nang khir mau
ctia h¢ th6ng1én dén gid tri 95%; - B

2. V6i thdi gian hru HRT = 1,6 gid, néng do thuc nhuém 80mg/l, hiet sudt khir

thu6c nhudém cé thé dat dén 90%, va hieu sudt khit COD c6 thé dat trén 95%. Nhu

vay, hé théng-c6 nhiéu hita hen trong xit Iy nuc thai dét nhudm.
5. Kiénnghi -~

Qua thi nghiém chiing t6i th&y cdn nhiéu vén dé cdn nghién ctu tiép theo: =

1. Sw két hop gifta nhitng ch4t cho dién tir va nhiing chdt didu hoa dién thé (redox
mediator) 'Am chét xic tac cho h¢ théng, . e L

2. Con dudng phan hity sinh hoc cfia thuéc nhuom va nhiing chat trung gian cdn duge
xac dinh, -~ - B R I T T T

3. Hoat dong clia m6 hinh EGSB véi nuéc thai dét nhudém thuc t€ cdn duge nghién

ctu them. ST T e
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