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TOM TAT

Bai bao nay tighién ¢tru xir 1i dich thai den cla qud trinh sin xuét tinh bot sén bing phuong
phap ki khi thu khi metan voi chi phi dhu thip phi hop véi hién trang lang nghé. Két qui
nghién ciru véi hé ki khi co ban bén lién tyc, ¢6 gia nhiét va khudy tron bing chinh dong thai
diu vao trong 30 phot i cho san lugng khi sinh hoc dat 1,8 1it/ T by phin img- NEAY, nong 43 CH,
dao ddng tir 54,4 % — 64 %; san hrgng CH, sinh ra 16n nhét dat 394,95 ml CHy/g CODigyi4 hay
434,4 ml CHy/g TS v giam duge 98,75 %COD véi tai lugng hifu co dhu vao 2,79 g COD/L.ngay
s0 voi hai tai lwong 2,33 va 3,49 g COD/lngay.

Tir khéa: lang nghé, dich thai den, tii lugng hitu co, khi sinh hoc, tong chit rin.
1.MG BAU

Tinh bt sin la san pham truyén thong cia cac ling nghé ché bién thyc phim & Vlét Nam.

Vi quy md san xufit vira va nho, tao nhidu vie 1am nhung nuée thai tir qué trinh che bin thai
trye ﬁep ra kénh thodt nubc, ao trong ling, song [1]. Mét hé ché bién tinh bot san thai ra hai
dong chét thai long: Dong thai diu tién la nudc thai tir qua trinh rita va got v sén trong gudng
quay dat khodng 4 - 5 m® nuéc thai/ thn nguyén li€u, c6 ham luong vit liéu tro tir 35 - 45 %
gom vo, bi, dét, bot ban) COD cua nude thii tir 3- 5 g/l. Dong thai thir hai - dich thai den tir bé

lang tinh bt vai 2m’® nuée thay/ thn nguyén Kdu, vio mia cac diém lugng bot thai den chidmad -
13 % kl. nguyén ligu diu vio v6i ham lugng chit khé (TS) dao dong tir 4 — 6 %, ham lugng
COD dao dfng trong khoang 6,3 - 8,1 g/l déi v6i dich thai den da qua Iing so bd cb ti 18
BOD/COD >0,75, pH dao déng tir 3,6 - 5,4 1 ngudn gy 6 nhiém chinh. Dich thai den phi hop
véi hé phén hiy ki khi thu hoi mé-tan, dic bigt véi hé ki khi ¢6 mét d¢ chit rin d& bay hoi (V S8)
cae 12 — 50 g/l vi sinh khéi nhom vi sinh vit ki khi sinh trucmg chi bang /5 s0 véi sinh khoi cua
nhdm vi sinh vit hiéu khi (2; 3]. Dong dich thai den 1 ndly c6 the dp dung cic nghién ciru cia qllﬂc

1 v& hé ki khi tai trong ca0, thoi gian hru (HRT) thip, thé tich m] CH,/ g CODjeg s tir 160 — 290
nhir dira & Bang 1.
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Bing 1. Cic hé nghién ctru ki khi xtr li nuéc thai tinh bot sin.

Hé phin tmg ki | COD dhu | Tailuong | Théigian | mICHyg | % CH, | Hiu suft logi | Tic

khi a0 (&) | 1pCoD/, | U (89) | CODiuso b6 COD (%) | gia
ngay

Hé UASB 6 410- 550 * >97 % [3]

Hé¢ dong nguocl 4 10,2 - 40 6 160 77,5-92,0 [4]

nhigu gial doan

H¢ dong chay| 5,1 11,8 10 292 69 - 81 87 [5]

ogang ket hogp

gia the béng fTe

H¢ UASB 12-24 10-16 60 -67 95 (6]

Hé UASB 40,35 90 - 95 [7]

H¢ UASB 42 330* 82-93 (8]

*: #inh theo ml biogas/ g CODioq b0

Tuy nhién, cic hé trén trién khai quy md 16m cin chi phi xay dumg cao, cdn ngudi c6 kinh
nghigm van hanh, theo d5i thudng xuyén nén khong phi hep khi trién khai tai cac lang nghe hé
dan. Do vy, chung 61 nghién ciru xur 1i dich thai den nuéc thai san xuft tinh bt sin bang h¢ k&
khi co bin khuay trén chinh bing dung thai ddu vio, , Bilt & nhiét 46 tidu bleu cla ngdy hé dé xir
1f chi phi thip (x@y dung don gidn, 6n it vat ligu, d& van hinh, khong cin may khuay tron) 4p
dung cho Iang nghé. Cac théng s6 duge nghién i [a tai lrgng hitu co ddu vio, kha nang loa
b6 COD, bién thién, pH, luong khi mé tan thu nhin ml CH,/ g COD hay ml CHy/ g TS.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1 Vatlign

Dich thai den tir bé léing tinh bdt sin cia cdc hd san xudt tai ling nghé Cat Qué, Duong
Lidu -Hoai Birc, Ha Nbi 12 doi tugng nghién ctru. Vi théi gian san xuat tnh bot sin 1 vy dong,
nén chung t61 ldy mau, lwu chira bt den tzo dich thai den nhur thye té dé - nghién ciru.

Mim vi sinh ki khi lay tai bé 1én men mé tan dong lién tuc c6 khudy trn - tram xir Ii nuéce
thai tinh bot sin cia Vién Hod hoe cde hop chit thién nhién do cdng ty Kansai —Nhat Ban tii trg
tai Coog ty cb phan thyc phim Minh duong, Cat Qué - Hoai Pic vm th1et Ké tai luong diu vao
1a 2,8 kg VSS/m’ bé phan émg. ngay, thu thé tich khi biogas 0,83 m*/m® bé phan {mg.ngay, ndng
3 CH, dat trung binth 55 %, 48 kiém téng 4300 mgCaCOy/l, pH 7,12. Bun ki khi khoi ddng véi
nuée thai tinh bét sén 6 COD diu vao 1 g/l.ngay, ting dan tai luong truée khi thi nghiém.

2.2, Thiét ké thi nghigm

Thiét bi phan tmg: 04 binh thuy tinh 2 1it (1 mu tréng, 3 mAu 13p lai), thé tich 1am viéc 1,5
lit, én nhm 350+03°C bang on nhiét Memert WB-10. Bom nude thai dé khuay tron trong 30
phut, 6ng dong do khi va thi chira khi.

Vian hanh hé thi nghiém: Ding bom hat dich thai den trung hoa pH tir 7,0 - 7,2 bang
NaHCO; véi ti 1& 3 mg NaHCOy/1ml dich thai v bom trong 30 phiit/l3n nap lidu 4 tron déu hin
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hop. Luong khi do bing éng dong. Van hanh bén lién tuc, nap va thodt thii cdch mft ngdy. Két
thiic bing 10 ngay khong nap liéu dén kin khéng con sinh khi thi bat dau vOi 181 lzong khae.

Téi lugng hitu co nghién ciu 14 2,33; 2,79; 3,49 g COD/Lngay, thoi gian hru 30, 25, 20
ngay.

Gng hn ki sinh hoc Ong ¢n nutac i vao bé phénimg
Ong dén khi sinh hoo , Gng dBn nwbctna /_H_\ v VanVe
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Hinh 1. Md hinh thi nghiém hé ki khi thu i métan,
2.3. Phuong phip phin tich

Xac dinh théng s6 pH, COD, TS, VS, VSS theo APHA. [9], khi sinh hoc do hang ngdy bing
dng dong 2000m! sau 6 thu vio ti chira khi, phan tich khi blogas bing méy séc ki khi GC/FID
2010 Shimadzu. Nhigt 4¢ 50, 200 va 250 °C. C4t SPB 1701 Supelcowax-10, khi mang:
Ny, khi chufin 1a CH, 99,99 %. Khi CO; dugc phit hién bing may séc ky khi GC/TCD
2010 Shimadzu. Nhiét d3 50, 200 va 200 °C. Cat Mol sieve5A Plot, khi mang He [10].

3. KET QUA VA THAO LUAN
3.1 Tinh chét dich thi den vi mim vi sinh
Dich thai den cia 20 hé san xudt tinh bt sén mia vu sén xuét 9/2013 - 2/2014 vdi chc gid

tr] dao dong rong: pH dao déng tir 3,6 -5,4, COD dao ddng tir 60,07 - 72,2 g/l, TS tir 4 - 6,2 %.
Tinh chat dich thai den, nude thai nghién ciru, bin vi sinh ki khi dira & Bang 2.
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Bing 2. Thanh phin dich thai den tunth bjt sin, dich thai nghién eif va bon vi sinh ki khi.

Cic théng sé Dich thai den hd sin xudt Dich thai nghién ciro* | Bin vi sinh
pH 3,6-54 7,2%% 7,12

COD (g/l) 60,07 72,2 69,99 26,625
TN (g 0,24 0,29 -

T-P (2/]) 0,03 0,05 -

TS (tdng chit rin) (g/l) | 54,6 — 65,63 63,63 39,1

VS (chit rin bay hoi tai | 52,97 63,66 61,99 16,83
550°C) (/D) i

PG kidm (gCaCOy/1) 1,7-1,9 1,81 430

*: diing trong nghién cire ndy; **: di dugc trung hoa véi NaHCO;; - : khong phén tich

3.2. Kha niing xir Ii eiia hé ki khi co' ban ban lién tuc
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Hinh 2. Kha ning loai bé COD theo céc tai lugng hifu co.

Khéi dong bun vi sinh véi tai lugng hitu co tinh theo COD diu vio 1 g/l.nghy dé vi sinh
thich nghi. Sau 30 ngdy, tii luong hitu co (OLR) ting din t6i khi dgt dén chc tai lugng cén
nghién cim. Nong 46 COD cita hé voi tai lugmg 2,33; 2,79 vi 3,49 g COD/L.ngdy 14n haot 1a
28,02; 28,29 va 28,69 g COD/L.

Qua Hinh 2, cho théy higu sudt xir li COD i lugng 2,33 va 2,79 g COD/Lngay déu trén
95 %, 14t bing hé UASB ciia Amatya 2000 [6], chitng 6 hé ki khi co ban dang cé hién qua xit Ij
tét trong nghién ciru. COD loai bé dat tbt nhat tai OLR 2, 79 g COD/Lngdy, HRT 25 ngay véi
hiéu sudt 98,75 %. Vdi tai luqng 3,49 g COD/Lngdy, higu sudt logi b COD dat 94,69 %, két qua
dat ciing trong khodng hidu suat xir 1i voi hé UASB cua Hien P.G. [7]. Hiéu suit loai bé COD-
clia ca 3 tai lugng trén cao hon tir 5 — 10 % so véi Két qué nghién ciru cia Colin X. [5] tai céc tl
lugng tir 1,1 - 3,8 g COD/Lngay. Két qua khing dinh uu diém cia hé nghién clu co khudy trén
lic nap tii trong 30 phit nhu 12 OLR & mirc 2,79 gCOD/1.ngay, lwong khi sinh hoc ting manh
nhét dat 2500 ml, %CH, dat 57 % sau 4 giér nap liéu. Sau ngay dAu tién lugng khi dat 4700 ml,
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1hé hién tai Hinh 4. Tuy nhién duy tri thu khi sinh hoc & tai lugng hiu co thép 2,79 gCOD/Lngay,
thdi gian hwu 25 ngdy phil hop véi lang nghé ch bién thwc pham hién tai do dfic thi nguén thai,
va tin dung duge a0 t trong lang dé cii tao thinh bé xu Ii cho cym hg san xuat cua khu vye.
Mat khac, véi mat d¢ vi sinh vat cao va cach vén hanh cia hé ki khi c6 the ap dung cho nguén
nudc thai ¢ ham lugng COD lodng ti 2 - 5 g/l ma khéng bi nra trdi mét vi sinh vat ki khi trong
quz trinh thai bd.

[7s
P,
T

7.2 = o
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Fink 3. Bién thién pH tai ba @i lugng hitu co.

Nghién ciru cho thiy, higu sudt loai bd COD cac khi mat dé bim ki khi v& 46 kitm t6i wa 14
hai yéu t§ quan trong do lén men nhanh din dén pH giam nhanh. Néu kha ning d¢m cua bin vi
sinh khong n dinh, vi khudn [én men mé tan 58 suy véu. Hinh 3 cho thdy, pH tai tai luong 2,33
va 2,79 g COD/l.ngay dao déng tir 6,9 — 7,3 nim trong khoang t8i wu cho h¢ ki khi; 46 kiém
tng tir 2539 — 4570 mg CaCOy/L, VFA dao ddug tir 377 - 527,5 mg/l gép phan tang san lugng
khi. Nhimg v&i tai lugmg 3,49 g COD/Lngdy, sau ngdy thit 10, pH c6 chiéu hwéng giam nr 7,1 -
6.8 ;VFA tlr 543 - 734 mg/l khi c6 ndng 6 CHL thép how 13 - 18 % so véi hai i lugng trude.
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Flink 4. Thé tich khi sinh hoc theo ngay tai ba tai wgng hitu co.

Tai tal hegng 2,33; 2,79; 3.49 g COD/l.ngay, Tuong khi sinh hoc trung bink dat lan lugt 1
975,14: 1869,7; 1524,1 mi/Mit bé phan img.ngdy. Véi tai krong 2,79 gCOD/Lngay, khi mé tan dat
nong d¢ CH, dao déng 1ir 54,4 - 64 %, nrong dwong vai thé tich CIL, dat dwoc 394,95 mICH,/g
CODy oo DOI voi tai lugng 3,49 & COD/Lngdy mic dit lugng Khi sinh hoc sinh ra cao hon tai
lrgng 2,33 g COD/Lngay nhung néng d CH, chi dao dong & 37 - 48,5 %, cao nhdt vio ngdy
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thir 10 dat 54,5 %, sin lrong CH, dat 195,] ml/g CODyoy05; €00 tai luong 2,33 g COD/l.ngdy
san hrgng CH, dat 236,1 mlig COD)q1 50, thé hién tai Hinh 5. San frgng khi CHy ctia hé ki khi
trén cao hon 19 %, 34 %, 45 % so véi cac nghxen ciru tai hé UASE trude d6 [4, 5, 8]. Téi luong
diiu vio khéng nén cao hon 3,49 8 COD/Lngdy, pH c6 xu huéng gizm néu khong them NaHCO;
6 ti 1€ thich hop 0,2g/50 ml dich thai.

OLR 733 sCOD/Luga: OLR 2,79 §COD/lagay OLR 3.49 gCOD/Lngay
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Hinh 5. Sy bién thidn san hrong khi va néng d6 CH.

4. KET LUAN

H¢ ki khi co ban theo mé, khudy trén bing dong vio, duy tri nhiét 43 ti wu 35 °C co tai
lugng hire co 2,33 — 2,79 g COD/l.ngay cho hiéu qui loai bé COD cao dén, 98,75 %, sinh khi
sinh hoc ¢6 54,4 % — 64 % mé tan, khi xir li tdi lvong hir co 2,79 g COD/l.ngdy cho san lugng
CH4 dat 394,95 ml CHy/g CODy, 1 hay 434,4 ml CHy/gTS. Vi sit dung hé ki khi k.huay trén
bing dong vao trong thin gian dau vi mét 9 cao lugng bun vi sinh vt ki khi thi cé thé sir dung
cho ca ngudn muéce thai co COD cao va thip tai lang nghé hién nay va ciing 12 huong nghién cim
llep theo cia tic gid s€ phat tridn vai quy mo lon de phuc vu xir 1f tdan b nude thai sin xudt tinh
bt sén ciia cum ho gia dinh va cai tién m6 hinh d& phuc vuc san xudt tai lang nghé.

Léi cdm on. Bai bdo thye hién nho tai tro tir & tai _“Nghién ciru cong nghé khi hoa sinh khdi lam nhuén
ligu thay thé cho doanh nghiép vira vé nho™ thude dé 4n Phét tridn nhién liéu sk hoc dén ndm 2015, tim
nhin dén 2025 cia B3 Cong thuong va Hop téc Nghién ciu khoa hoc, dio tao hé théng xi li nuér thai quy
m6 vira v nhé thich hop cho lang nghé Viét Nam hop tic nghién ci xir If nude théi thich hop cho lang
nghé do cong ty Kansai - Nhat Ban tai tro thiét bj nghién ciru xir i nuée tha,
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ABSTRACT
© ANAEROBIC TREATMENT OF BLACK CASSAVA STARCH EXTRACTION
) WASTEWATER FOR RECOVERY METHANE GAS

Nguyen Xuan Dung*, Dang Ngoc Phuong, Ngo Kim Chi
Institute of Natural Product Chemistry, VAST, 18 Hoang Quoc Viet, Cau Giay, Ha Noi
“Email: dungkSIcrmt@gmail com

This paper aimed to ireat black cassava starch wastewater by an anaerobic digestion
method to collect methane gas with low cost which is suitable option for the current status of the
craft village. The results showed that, with using an basic anaerobic system heating and stirring
by the input waste siream in 30 minutes, it could produce a biogas of 1.8 liter / Luaeriog-day, the
CH, concentration was ranged from 54.4 to 64 %, the largest amount of CH, generated reached
394.9§ ml CHy/g CODpgvea OF 4344 ml CHy/g 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 349 g
COD /1.day.

Ke]y;v?_;g'.; craft villages, black cassava starch wastewater, organic loading rate, biogas, total
soli .
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