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T6M TAT 

Bai bao nay nghien cuu xu li dich thai den ciia qua trinh san xuat tinh bot san bSng phucmg 
phap k} khi thu khi metan vai chi phi dSu tu th4p phii hgp vai Men t r ^ g lang nghe. KSt qui 
nghien cijru voi h? ki khi co ban ban lien tvic, c6 gia nhi?t va khuay tron hang chinh dong thai 
dku vao trong 30 phut da cho san luong khi sinh hoc d?tt 1,8 lit/ lthi6ib,pMnungngay, ndng do CH4 
dao dgng til 54,4 % - 64 %; san lugng CR, sinh ra lan nhit d^t 394,95 ml CHi/g CODiô ibd hay 
434,4 ml CH4/g TS va giam dugc 98,75 %COD vai tai lugng hiiu ca diu vao 2,79 g COD/l.ngiy 
so vai hai tai lugng 2,33 va 3,49 g COD/l.ngay. 

Tif khoa: lang nghe, dich thai den, tai lugng hihi ca, khi sinh hoc, tong chat ran. 

I.M6DAU 

Tinh hot san la san pham truyen thong cua cac lang nghe che bien thyc pham a Vi?t Nam. 
V6i quy mo san xuit vira va nho, tao nhiSu vi?c lam nhung nuoc thai tu qua trinh che bien thii 
tryrc tiep ra kenh thoat nuac, ao trong lang, song [1]. Mgt hg ch8 bi6n tinh bgt sin thai ra hai 
dong chat thai long: Dong thai dau tien la nuac thai tir qua trinh rtra va got v6 san trong guong 
quay dat khoang 4 - 5 m^ nuoc thai/ tin nguyen lieu, co ham lugng v|it li?u tra tir 35 - 45 % 
(^6m v6, ba, dit, bgt bin), COD cua nuac thai hi 3- 5 g/l. Dong thai tinj hai - dich thai den tit hk 
lang tinh bgt vai 2m' nuoc thai/ tin nguyen li^u, vao mua cao diSm lugng hot thai den chi6m 4 -
13 % kl. nguySn lieu diu vao vai ham lugng chat kho (TS) dao dgng tir 4 - 6 %, ham lugng 
COD dao dgng trong khoang 6,3 - 8,1 g/l d6i vai dich thai den da qua ling so bg co ti 1? 
BOD/COD >0,75, pH dao dgng tu 3,6 - 5,4 la ngu6n gay 6 nhiim chmh. Dich diai den phu hgp 
vai h? phan hiiy ki khi thu hoi me-tan, dac bi?t vai he ki khi co mat dg chit rin dl bay hai (VSS) 
cao 12 - 50 g/l vi sinh kh6i nhom vi sinh vat ki Ichi sinh truong chi bSng 1/5 so v6i sinh khdi ciia 
nhom vi sinh vat hieu khi [2; 3]. Dong dich thai den nay co the ap dung cac nghiSn cmi cua qu6c 
t6 ve h? ki khi tai ti-gng cao, thai gian luu (HRT) thip, thi tich ml CH4/ g CODioa, bs txr 160 - 290 
nhu dua a Bang 1. 
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Tuy nhien, cac he tren trien khai quy mo lan cin chi phi xay dung cao, cin nguai co kmh 
nghigm van hanh, theo doi thuong xuyen nen khong phu hgp khi trien khai tai cac lang nghe, hg 
dan. Do v^y, chung toi nghiSn curu xir li dich thai den nuac thai san xuat tinh bgt san bang he Id 
khi CO ban khuiy tron chinh bing dong thai dau vao, giii a nhi?t do tieu bieu ciia ngaj' he dl xu 
li chi phi thap (xay dung dan gian, ton it vat lieu, de van hanh, khong can may khuay tron) ap 
dung cho lang nghe. Cac thong so dugc nghien cuu la tai lugng him ca dau vao, kha nang loai 
bo COD, biln tiuen pH, lugng khi me tan thu nhan ml CWJ g COD hay ml CHV g TS. 

2. VAT LIfiU VA PHU'OfNG PHAP NGHIEN CUtl 

2.1. vat lî u 

Djch thai den tii be ling tinh bgt san ciia cac hg san xuSt tai lang nghe Cdt Que, Duang 
Lieu -Hoai Diic, Ha N6i Ik doi tugng nghien cuu. Vi thai gian san xuit tinh bgt sin la v\i dong, 
nen chung toi liy miu, luu chira bgt den tao dich thai den nhu thuc tl de nghien cuu. 

Mam vi sinh ki khi liy tai b8 len men me tan dong li6n tuc co khuay tron - tram xir li nuoc 
thdi tinh bgt sin ciia Vien Hoa hge cac hgp chat thien nhien do cong ty Kansai -Nhat Ban tai trg 
tai Cong ty c6 phin thyc phim Minh duang, Cat Qui - Hoai Due vai thilt kl tai lugng diu vao 
la 2,8 kg VSS/m^ bl phan ling.ngay, thu the tich khi biogas 0,83 mVm^ be phan ung.ngay, ndng 
dg CHl dat trung binh 55 %, do kiem tdng 4300 mgCaCOs/l, pH 7,12. Biui ki khi khoi dgng vdi 
nu6c thai tinh bgt sin co COD diu vao 1 g/l.ngay, tang din tai lugng tiruac khi thi nghiem. 

2.2. Thilt ke thi nghidm 

Thilt bi phan ung: 04 binh thuy tinh 2 lit (1 mau tring, 3 miu lap lai), the tich lam viec 1,5 
lit, 6n nhi?t 35,0 ± 0,3 "C bing 6n iihi?t Memert WB-10. Bam nuac thai de khuiy tron trong 30 
phut, ong dong do khi va tiii chiia khi. 

V?n hanh hg thi nghigm: Dung bam hiit dich thai den trung hoa pH tir 7,0 - 7,2 bing 
NaHCOs vcri ti 1? 3 mg NaHCOa/lml dich thai va bam trong 30 phut/lSn nap lieu dl ft-gn diu hdn 
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hgp. Lugng khi do bing ong dong. Van hanh ban lien tyc, nap va thoat thai each mgt ngay. Ket 
thiic bing 10 ngay khdng nap lieu din khi khdng con sinh khi tiii bat dau vdi tai lugng khde. 

Tai lugng him co nghien cim la 2,33; 2,79; 3,49 g COD/l.ngay, thai gian luu 30, 25, 20 
ngay. 

dng dSn khi sinh hoc 6ng dSn rurac thai vao b l phan tmg 

Van VI VanV2 

Ct^uninHc ^ d n n h i S I ^ Hflnhgp^btiri, 
bSng msia vi smh. ntriJcthat 

j 
1 II 

^ t -' 

B^ phan if ng ^ Bom ni/Oc Ihai Y_B^ ni/flc thai 

Hmh 1. Mo hinh thi nghiem h^ ki khi thu hoi metan. 

2.3. Phinrag phap phan tich 

Xac dinh tiiong s6 pH, COD, TS, VS, VSS theo APHA [9], khi sinh hge do hang ng^y bing 
ong dong 2000ml sau do thu vao tiii chiia khi, phan tich khi biogas bang may sac ki khi GC/FID 
2010 Shimadzu. Nhiet dp 50, 200 va 250 °C. Got SPB 1701 Supelcowax-10, khi mang: 
N2, khi chuin la CH4 99,99 %. Khi CO2 dugc phat hien b ing may sic ky khi GC/TCD 
2010 Shimadzu. Nhiet dp 50,200 va 200 "C. Cgt Moi sieveSA Plot, khi mang He [10]. 

3. KET QUA VA T H A O LUAN 

3.1. Tinh chit d|ch thai den v^ mam vi sinh 

Dich thai den ciia 20 hg san xuit tinh hot sin mua vu san xuit 9/2013 - 2/2014 voi cdc gia 
tri dao dgng rdng: pH dao dgng hi 3,6 -5,4, COD dao dgng hi 60,07 - 72,2 g/l, TS tu 4 - 6,2 %. 
Tinh chat dich thai den, nuoc thai nghien ciiu, bim vi sinh ki khi dua a Bang 2. 
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Bang 2. Thluih phin dich thai den tinh bgt sin, dich thai nghien ciiu va bun vi sinh ki khi. 
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3.2. Kha nang xfr li cua he Id khi ca bSn ban lien tuc 
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Hmh 2. Kha nang loai bo COD theo cac tai lugng hmi ca. 

Khai ddng biin vi sinh vdi tai lugng huu ca tinh theo COD diu vao 1 g/l.ngay de vi smh 
thich nghi. Sau 30 ngay, tai lugng hiiu co (OLR) tang din tai khi dat den cac tdi lugng can 
nghien ciiu. Ndng dg COD ciia he vdi tai lugng 2,33; 2,79 vd 3,49 g COD/l.ngay lin lugt la 
28,02; 28,29 vd 28,69 g COD/1. 

Qua Hmh 2, cho thiy hieu suit xu li COD tai lugng 2,33 vd 2,79 g COD/l.ngay deu tren 
95 %, tdt bing hg UASB cua Amatya 2000 [6], chung td he ki khi co ban dang cd hieu qua xu li 
tdt trong nghien ciiu. COD loai bd dat tdt nhit tai OLR 2,79 g COD/l.ngay, HRT 25 ngdy vdi 
hi?u suat 98,75 %. Vdi tai lugng 3,49 g COD/l.ngay, hieu suit lo^i bd COD dat 94,69 %, ket qua 
d^t cimg ti-ong khodng hieu suat xii li vdi he UASB ciia Hien P.O. [7]. Hieu suit lo^i bd COD • 
ciia ca 3 tai lugng tren cao hon tir 5 - 10% so vai k6t qua nghien ciiu ciia Colin X. [5] tai cac tai 
lugng tii 1,1 - 3,8 g COD/I.ngdy. KSt qua khing dinh uu diem ciia he nghien ciiu cd khuiy trdn 
iiic nap tdi ti-ong 30 phiit nhu la OLR is miic 2,79 gCOD/l.ngay, lugng khi sinh hge tang manh 
nhat dat 2500 ml, %CH4 dat 57 % sau 4 gid nap lieu. Sau ngdy diu tien lugng khi dat 4700 ml. 

183 
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the hi?n tgi Hinh 4. Tuy nhien duy tri thu khi sinh hoc o tdi lugng hiru ca thap 2,79 gCOD/l.ngdy, 
thai gian luu 25 ngay phu hgp vdi lang nghS che bien thuc phim hien tai do d îc thii ngudn thai, 
va tan dung dugc ao tii ttong Idng de cai tao thanh be xii li cho cum hd sdn xuat cua khu vyc. 
Mat khde, vcri mat do vi sinh vat cao va each van hdnh cua he ki khi cd the dp dgng cho ngudn 
nude thdi cd hdm lugng COD loang tic 2 - 5 g/l md khong hi riia ttdi mat vi sinh vat ki khi trong 
qua trinh thai bd. 

Hinh 3. Bien thien pH tai ba tai lugng huu co. 

Nghien cuu cho thay, hieu suat loai bd COD cao khi mat dg bun ki khi va dg kiSm toi uu Id 
hai yeu to quan ttgng do len men nhanh ddn d6n pH giam nhanh. N6u khd nang d^m cua biin vi 
sinh khong dn dinh, vi khuan len men m6 tan se suy y6u. Hinh 3 cho thiy, pH tai tai lugng 2,33 
vd 2,79 g COD/l.ngay dao dgng tii 6,9 - 7,3 nim ttong khodng tdi uu cho he k| khi; dg kiem 
tdng tii 2539 - 4570 mg CaCOj/l, VFA dao dgng tii 377 - 527,5 mg/1 gdp phin tang san lugng 
khi. Nhung vdi tai lugng 3,49 g COD/l.ngay, sau ngdy thii 10, pH cd chigu hudng giam tii 7,1 -
6,8 ;VFA tir 543 - 734 mg/1 khi cd ndng do CHi tiiip han 13 -18 % so vdi hai tdi lugng trudc. 

90 lOO n o 120 

—•— Xh^ tich biogas(mr) 

Hmh 4. Thfi tich khi sinh hoc theo ngay tai ba tai lugng huu co. 

Tai tdi lugng 2,33; 2,79; 3,49 g COD/l.ngdy, lugng khi sinh hge ttung hinh dat lin lugt la 
975,14; 1869,7; 1524,1 ml/lit be phdn ling.ngdy. Vcd tai lugng 2,79 gCOD/l.ngay, khi me tan d t̂ 
ndng do CH, dao ddng tir 54,4 - 64 %, tuong duang vai th6 tich CH4 dat dugc 394,95 mlCIVg 
COD|„„ b„. Doi vdi tdi lugng 3,49 g COD/l.ngay mac dii lugng khi sinh' hge sinh ra cao ban tai 
lugng 2,33 g COD/l.ngdy nhung ndng do CH4 chi dao dgng d 37 - 48,5 %, cao nhit vao ngay 



Xi> If ki khf djch tliii den trong sin xuit tinh bdt sin thu hdi khi me-tan 

thii 10 dat 54,5 %, san lugng CH4 dat 195,1 ml/g C0D,o,ib6; cdn tai lugng 2,33 g COD/l.ngay 
san lugng CH4 dat 236,1 ml/g CODî îbo, thg hien tai Hmh 5. San lugng khi CH, cua he ki khi 
tten cao hon 19 %, 34 %, 45 % so vai cdc nghien cim tai he UASB tiirac do [4, 5, 8]. Tdi lugng 
dau vdo khong nen cao ban 3,49 g COD/l.ngay, pH cd xu hu6ng giam nlu khong them NaHCOj 
d ti 16 tiiich hgp 0,2g/50 ml dich tiiai. 

* San hi^mg khi metan (inlCH4/gCOD to^i bd) ^^1314 

Hinh 5. Sy bien thien san lugng khi va nong do CH4. 

4. K £ T LUAN 

He ki khi ca bdn theo me, khuay ttgn bang ddng vao, duy tri nhiet do tdi uu 35 °C cd tai 
lugng him co 2,33 - 2,79 g COD/l.ngay cho hieu qud loai bd COD cao dSn 98,75 %, sinh khi 
sinh hge cd 54,4 % - 64 % me tan, khi xii li tai lugng huu ca 2,79 g COD/l.ngdy cho sdn lugng 
CHt dat 394,95 ml CIVg CODipa, bo hay 434,4 ml CIVgTS. Vdi sii dung he ki khi khuiy ttgn 
bang ddng vao ttong thdi gian dau va mat dg cao lugng bim vi sinh vat ki khi thi cd the sir dung 
cho cd nguon nuac thai cd COD cao vd thdp tai lang nghe hien nay va ciing la huong nghien cuu 
tiep theo cua tdc gid se phat trien vdi quy md ldn de phuc vu xii li toan bd nude thai san xuat tinh 
bgt sin ciia cum hg gia dinh vd cdi ti8n mo hinh de phyc vuc san xuit tai lang ngh6. 

L&i cdm cm. Bai bao thuc hien nha tai tro tu de tai "Nghien ciju cong nghe khi hoa sinh khdi Iam nhien 
lieu thay the cho doanh nghiep viia va nho" thugc de an Phat trien nhien lieu sinh hoc den nam 2015, tim 
nhin den 2025 cua BO Cong thuong va Hgp tdc Nghien cuu khoa hoc, dao tao he thong xtr li nuoc thai quy 
mo viia va nho thich hgp cho lang nghe Vi?t Nam hgp tac nghien cuu xir li nuac thai thich hgp cho lang 
nghe do cong ty Kansai - Nhat Ban tai trg thiet bJ nghien curu xir li nude thai. 

T A I L I E U THAM K H A O 

Dang Kim Chi va cs. - Nghien ciiu ca sd khoa hoc va thuc tiln cho viec xay dung cac 
chinh sach va bign phdp gidi quySt vin de mdi trudng d cac Idng nghe Viet Nam, Vi?n 
Khoa hge vd Cdng nghe mdi trudng, Dai hge Bach khoa Ha Noi, De tai KC.08.09, 2004, 
tx. 5-52. 



Nguyin Xuan DunQ, Bjnq Ngoc Phuong, Nq6 Kim Chi 

2. Rittmanm, Bruce E. and L. McCarty Peiiy - Environmental Biotechnology-Principles and 
Applications, Chapter 13 Anaerobic treatmeant by methanogenesis. New York, McGraw-
Hill, 2001, pp. 569-636. 

3. Nguyen Thi Son, Nguyin Thi Thu Ha - Nghien ciiu xit li nuac thai san xuat tinh bpt sin 
thu khi biogas b4ng he thong UASB, Vi?n Khoa hoc va Cong nghe moi hucmg, Dai HQC 

. Bach Khoa Ha Noi, Be tai KC 04-02 , 2006. 

4. Lei Sun, Shungang Wa, Zebin Y., Yinghui Wang, Shuangfei Wang - Anaerobic biological 
treatment of high strength cassava starch wastewater in a new type up-flow multistage 
anaerobic reactor, Bioresour. Technol. 104 (2012) 280-288. 

5. Colin X., Farinet J. L., Rojas O., Alazard D. - Anaerobic treatment of cassava starch 
extraction wastewater using a horizontal flow filter with bamboo as support, Bioresour. 
Technol. 98 (2007) 1602-1607. 

6. 6 Amatya Ajit P. Annachhatre and Prasaraia L. - UASB Treatment of tapioca starch 
wastewater. Journal of Environmental Engineering 126 (12) (2000). 

7. Hien P. G., Oanh L. T. K, Viet N. T., and Letitinga G. - Closed wastewater system in the 
tapioca industry in Viet Nam, Water Science and Technolog. 39 (5) (1999) 89-96. 

8. Huynh Nggc Phuong Mai - Integrated Treatment of Tapioca Processing hidustrial 
Wastewater Based on Environmental Bio-Technology, Netherlands Wageningen 
University 2006 1-135. 

9. APHA. - Standard methods for the examination of water and wastewater, 20th edit 
Washington DC, USA : APHA (American Public Health Association), 1998. 

10. Phuong phap phan tich CH,, CO2 ciia Vi$n nghien ciiu khoa hoc ky thuat bao ho lao dong 
(WESMO). 

ABSTRACT 

(- ANAEROBIC TREATMENT OF BLACK CASSAVA STARCH EXTRACTION 
^ WASTEWATER FOR RECOVERY METHANE GAS 
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This paper aimed to heat black cassava starch wastewater by an anaerobic digestion 
method to collect methane gas with low cost which is suitable option for the current states ofthe 
craft village. The results showed that, with usmg an basic anaerobic system heating and stilling 
by the input waste stream in 30 minutes, it could produce a biogas of 1.8 liter / l„,c„„,.day, the 
CH, concentration was ranged from 54.4 to 64 %, the largest amount of CH, generated reached 
394.95 ml CH^g COD„„„a or 434.4 ml CHVg TS and COD reduction was 98.75 % with 
organic load rate 2.79 g COD / l.day versus two organic loading rates 2.33 and 3.49 g 
COD / l.day. 

S d T T s t "^'^ "^"^8^^' t'l '̂̂ k cassava starch wastewater, organic loading rate, biogas, total 




