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Table 1 The zymolysis material ingredient( % )

B FHR TR TYE SR TR a8
i 4.24 9.48 10. 36 0. 806
EFEFE 88.79 11.45 0.51 0. 146
ISR 1.57 98,97 4.65 0.57
1.2 iKBAH*

121 BERELEAE

RERS MEHE3IANEL A1, EHEISR(9 ke) ; B2, 5% (6.4 kg) + 1518
(9 kg) ;AbFH 3, WEBE(6. 4 kg) + FEFT (1.0 kg) +590(9 ke) s AL3H 4, W (3.2 k) + 518
(9 kg) ;AL3E 5, WEBE(6. 4 kg) +757R(4.5 kg) . BALIERBERHRIETIY R 18 L, R EE
SyLAKANTE . $OkHET ] NaOH %5305 pH (B, FEH IR T, 68#47 T 90 d RBE. KRIRER
RARMRELABLHEE, RAHKESEREMNERSE, LSRR, §XE9:00
18:00 0% & KEEHE- S EIER S s,
1.2.2 S BatE %

SRS INGE SA QIS , FIEANTEST 103 RIS AL, KaWE: THREE
B, SANE IIKREEE. BBHIE SR AaE, EXERSENE . EERIEN

%% K (MC-LR MC-RR) & B : #£ 50 ml B0 PAREL 25 g 5L A 1.2 ml
VKZ B, BB I 30 min J5,15 000 rpm #5.0> 15 min, biEBGESEFHE (KKH S ml B
BE.5 ml 7K ) 1 #9 Cs EIAHZEBUME, 43051 A 20 ml 7K 20 ml 20% (V/V) FEEEH, A 5 ml
80% (V/V) I EEVERL , WA BERR I R vk 48 2258 T, 56 R 1 ml 20% (V/V) HBEVE#R , it
0.22 pm JERE it HPLC 234, HPLC £f4: Agilent 1100S B3R AH @51 (3£, Agilent 24
7)) A T RE SRR 2% (G1315B, DAD) Fifk2: TAEYS ; (4354 ODS-3 €3 (4. 6 mm x
250 mm,i. d,5 um) ;AERK 35C R B K A 238 nm; FHAHE A AE(A) #10.05 M BEER —
SR (B) LK, B BE VR ; WA 1. 0 ml/min; FEARE RN 20 pl,

BHE RO AR FIOCEE T HBNE As Hg YR, R BERAE SOCHT /5, Fi A By
TR A 6T E SR (Cd) 45 (Pb) BB (Cr) o
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R WAL 0.47 ~0.56 L/g, GHIHHT, AL PR 22 5 A B3, Tl B SR e A A
[l B s s e st TR0 T RS S R E AR, A3 MR ERESSE
0.85 /g, M @& & THEAIE(P <0.01,n=4),

x2 BEARRBEXSH

Table 2 The parameter of blue algae in anaerobic zymotechnics

Wy MAURBEESRE ARTRE RAFSHEE  BATCTPREER W PRER

R L) L(Wess] ALAL-d),xs] /(D) xs] /[/(L - d) 28] /[(L/kg e d), xs]
2 17. 62 0.53 +0.033 0.41 £0.12 2.36™ x0.34 1.77* £0.34 100. 45 +5. 46
3 16. 55 0.85* £0.052 0.68* x£0.13 4,19 0. 46 3.14™ £0.47 189.73 ™ +10.23
4 11.02 0.56 +0.045 0.29 £0.06 0.97 £0.48 0.73 +£0.06 66.24 £3.33
5 24.90 0.47 +0.036 0.44 £0.41 2.09+£0.49 1.57 £0.56 63.05 £3. 66

oo RRERREFH (P <0.01), FEMA,

K1 2R, AR ER A AR A B I 5 7 R B T 1, I 2 )R, &40
Hif 2 W — s SR E, (BB AORES — MR E KB R K, M4 EEMERS K
FRE AR AL 2 BT R AT 3 55 10 K ALHE S 2B 15 RA BB RiE, ™
RS B R S TS TR R R SR RARK, A AL B 4 (YR BE 1 RS RO 10 2
BOCIRE RG], AL EE 5 BB RIS A 20 | BRIGIRE Mg, 432
REPE 3 LUEL, BAR 2 AL BRI e TR S JR A LU BUAE ) , (ER B IRE AT 7 R IR S
3 ~4 d (Er A R R T ISR S R B, B Jn AR AR R A R B AR
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Fig. 1 The methane quantity dynamic diversification of blue algae zymolysis

2.1.2 FEFRENER LG EE

TER BRI E, KA B= SRR, M 0.17~0.5 /(L - d) ,lEEH BB E
BPEREZHRE, LHE3IPERAERFR KL 0.68 L/(L-d), FHFREN
0.19 L/(L - d) , kb3 2 4.5 WERERF=SRE/NTFAEI(E2),

RABEKEHEMEZ (B 2) SR H SR MR RRIR, B R R s 5 % oK 7
KW o, i FA IR S8 5o B, IR B BT /R AR 18 2. 2CH, CH, 0H =
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Fig.2 The methane cumulative production curve
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100. 45 ,189. 73 [66. 24 .63. 05 L/kg - d,
2.2 BERSRBETHHRS
2.2.1 BN BEhEEA

DAAEHE 3,4 9A0ER, ARIBT B EIVE S CH, (CO, \H,S FH BT, K3, HERAR
JETR A CH, SRR 75% EA L, 85 B4 67. 7% ~68.8% , g HAfE CH, V135 &ik
70. 55% 7oAy, BE B A B A VR R B AL T AT 280 A B AR TR <o

R3 BREERSHEHE(%V/V)

Table 3  Average of the contents of methane

Ay CH,, =s co, H,S C,H, C3H, nC,H,,
Rb3E 3 67.7 +4.30 17.6 £3.57 0.627 £0. 11 R SR Hy SR Y
AhE 4 68.8 =4.51 24.4 +3.77 0.502 0. 14 FSih F I H A

R B AR TR S B4 W S () R IRt ST T L IR A A, eSS 2 R BIFF 4R ™
EBBERRE SR, 93 REUE M < CO,,CH, , H,S B & B 40514 53. 9% \36. 4% |
3.26% , WARMLET FELL CO, FE, BIH S K, A BM AT LUERR, R CH, & &8
50% . WEE KBTI AVEER , BA T CH, B E FAEH T CO, F H,S Z M T [, 8% 20
KB, A EEA TR € , CH, R 66% , #¥ CH,,CO,,H,S =Fpisr& B
WIVEEA 434, B A2 4 Bk v = 4.081 5x +42.837,R =0.882;y = —4.276 2x +
49.381,R=0.896;y = —0.347 52 +2.619 7,R =0. 867 ,r,,, =0.765, B8R, BS+ CH, &&
i a] 4R B3 IEAE K, 0 CO, , H,S S5 I L 4 1 3 A 6
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Fig. 3 The contents of methane dynamic diversification

2.2.2 REEFRAST _ :

BB EERRTABEY T ERENEE, S TS H4% ~5%6 BREAREA 3.0 ~
5.4 /L, &858 0.52 ~0.87 ¢/L, 54 &20.34 ~0.87 g/L, BB HE 6.3% ,850.4% ,4F
0.25% &4 .

®4 BEMBEETERERSE(e/ke)

Table 4 Content of amino acid of zymotic liquid and dregs( g/kg)

HER £ HER TR HER =8 AR =B
Asp 0.23 Met 0.12 Gly 0.10 Lyr 0.10
1.20 0.10 0.4 0.4
Thr 0.12 Ile 0.19 Ala 0.24 = 0.445
0.71 1.10 0.8 3.72
Ser 0.13 Leu 0.22 Cys — His —
1.05 1.58 0.04 —_
Clu 0.25 Tyr 0.11 Val 0.28 Arg 0. 050
1.90 0.74 0.7 0.70
Pro 0.12 Phe 0.14
0.30 0.63

HRPEELTIAERNEER SR, THMAENEERER,

RS BERNERSYE

Table 5 The decomposed characteristic of algae toxin (MC-RR and MC-LR)

H R REKEE
EHER
304 90 d 120 d 24 4d 8d 30 d
MC-RR/( pg/kg) 1410 38 5 120 <5 <5 <5
MC-LR/ ( pg/kg) 510 120 18 60 <5 <5 <5

HATHORES T BB R IER SR, 7530 d EHEBR T 3EF R MC-RR \MC-LR 4
A A 1410 510 pe/kg, 7774 90 d 735120 38,120 pg/ke, 5 120 K154 5.18 ug/ke, BEE
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PRI TRIRE A, BERE R B M P4, R 120 d L) b, B3 B AT IR A8 1 AR R K b v, 25 ok gk
BRI S R 8 UK IR TS S o TR 20 AU FR AL 45 UL BT 78 /5 8 A TH SR LR
B R AR AR, 5 2 KRR A MC-RR \MC-LR 43517 120 .60 g/ kg , ik F H 4
30 d B R SR i TIESRMAKCE TR S pe/ke, BI85 4 KBV, PR B3 R H
e e (K A28 AR BR, 58 8 K 55 30 REUFEBIINIR i

MRS, WIKIFTH7 R i e i JB & B8, 5030 d 5 Cd\Pb Cr As HEAGHTF
W, B fa FTRR P S B Rk, S50 RIRHEHE (GB/T17243 - 1998) fRifk, LA KB 5 R4 7
PASHIEFIARHEAE , BB R0 Cd Pb SRABHR (BRI e B B MR A PR A v iy R, 1
BN E & BRE WA EAE R A (EATNN S RESRIEKLE, TR
SENTTHE R B B AP — 72 FRF I A R A T 9, B R 2 KSR R B I WA VR AT /N T R A
LRI E ¢ R R ZOK .

®6 ESESE(TWHR, mg/kg)

Table 6 The content of heavy metal( dry material, mg/kg)

BEJE Cd Pb Cr As Hg
Pt 0.422 3.97 1.23 0.24 0. 002
130 d 0.285 2.51 0.948 0.17 0. 002
T 0.251 1.68 0.763 0.15 0. 002
oo T TR i b <0.5 <6.0 / <1.0 <0.1
iluk %7112 <3 <100 <300 <30 <5
3 PhHe

W KBRSV pH KT 7, 2L TR pH (HZY 5. 4 2R TH IS R /Y pH (H
7.5 e HERTS URPT L B8 BRAG SRR R , (AR, H b 5 e r 07 R e Bt 2 R R
— B B, BE - 46 R A 30 T 4 e A e TR (ELTR R 5 U i R AL ) B e A S I F 11 T
T, AR /D U e LA A B e P e 7 B R S O B R 5 TS DR Ao B X A7 o 0
7= AR AR, SURZ R AN [R] B 400 A = U B R e S ] o A GBI 1 75 et
L RIRE LRSI FAF T EE RAA SOR — 5, Al B o T & B AT RLA TR
B AR SRR, P bEE R E B E R R A BT
PR R ABARN BB YR B X B TERUE B R P RE o3 B AX LE X /MG
% BAN SR B £ BT BB AN X BEAZE, HIRDAI—RF
IR K, A pH AT 5. 2 B, PR AR E L 7 B e s SR REA TR 7 i, TR
SRR IR TR A P REE AR AT T IR S R AR B A WA
T

BAMEFAERT 4 g RIMMK B R BSR4 0.56 L 2GS, WEFEPTT, 1
MRS SR 0 0.48 LU RO SE R U K AR AR RO £, R R AR
R EZ d TR EIAR, A% B RIS R B 90 d R <o TEMBE TR A L
ROIEOLT , BER S AUEA 0. 85 L/, B IMASFF AT LUK IR B $2 v ™ Ui X i TR A
By 8 T & R AR SR H AR, AR T B B o8 AR, PR AE 7 b R T o R R R B I B R
POATY . BEEEIRE R AR TR A E B A CH, (€O, (H,S 5 4E AR X CH, & &g
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50% RS & TR CH, HBEKRT 60% Bt R KRB AR ES )G CH, S REHT
RHER YR, M TERSES, T AERSE HS B E T BFH KB, H IR B
REURBEM . 208 2007 4E RIS /R Y B ISR 100 1 (TR 1, BHF A A
8.5 x10° m® {3, WTHELA 5 x 10* 1 JE EAH T, AR A 35 3 W] LAV — R AR B S RE TR A
RFH

R TEBE HARTERL 3 A J5 , H % £ MC-RR MC-LR {573k 38,120 pg/kg, BHR
B—THE, ARENTAE, BRERERT S8, SRR RERERE TR
RV e KT H SRR B v B, B AT PN S BE 38 R R M AR T 0 7 TG AT X, A
TN TR R P R AR A T HIS K HE (R TR R AN R RA KB R P RIS
BHFEAG . BAT, ERSMNEBA H M S R RN, BURE A FI
KPR R IR AR TV, TR R BT BT R A T TR AKOK B T AR FLTE A K 3
B hRiE(GB3838 —2002) Mg BB R (MC-LR) 2 1 ug/L, i TR FBeBR R , 4 3Ok
WA RE RS BR RIREVDNT 5 we/ke, Wik — 2 02 19 8655 R ARG BE , R B 17
#E—2B BT K B S AR AR BB RAEVE IR N B BRI O, WA Hee k.

KIVE MR KR, AEEE SRS R0, BAERAE BEES BT, (HiE %
TES RS EIEM. HETE NI TR SR BRI BB R BB, (B
A DR R, R E B R B S B AR VR N e R AR E S B Is R &,
BRABEETEFRBT BT RBRY T ERT YR &8, R AT (TS
5% LA MERBEEHIATE ERTE 11.7 kg JRE,7.5 kg I BERISLIK 1.2 kg Ak
POMINER TR E A T EWIFE SRR A% K 2007 FEFEAYE, F R ERES
AETTRIAE 2 x10° kg JRE 7.5 x 10° kg BEAERI 1. 2 x 10° kg A94AE . 4E AT DAL 6 000 hm®
PL b e R T, DA 98020 o380 JRl i Ak EEL AR B B T £, s/ TR U895 o

BT T8 BT 8 I S OK BEGR ARMER AR RS I 5 b Ly i AT L F AL AL R, (B
) P DR AR R T = VR AR A 7 R 11 3 Ak 3 R T T S5 At e 1 B T 85 J5 O LA ALE Py —
BRI T (AABLAL U T AR R AN R 8% R B L2 IR R A R B
WK H B SF 31
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Harmless Disposal and Resources Utilizations of
Taihu Lake Blue Algae

HAN Shi-qun, YAN Shao-hua, WANG Zhen-yu, SONG Wei,
LIU Hai-qin, ZHANG Jian-qiu, HUANG Jian-ping
(Institute of Agricultural Resource and Environmental Sciences, Jiangsu Academy of

Agricultural Sciences, Nanjing 210014, China)

Abstract: Aiming at the problem of the salvaged blue algae from Taihu Lake which were difficult
to dispose and caused environment polluted again, anaerobic zymotechnics was adopted to study
the methane productive parameter, zymolysis production ingredientd and the decomposed charac-
teristic of algae toxin (MC-RR and MC-LR). Synchronously, the feasibility was evaluated to blue
algae harmless disposal and for biologic energy resources and fertilizer utilization. The result
showed that the Taihu Lake blue algae could produce about 0. 56 litre methane per gram and Spe-
cific Methanogenic Rate reached 189.73 L/kg - d by inoculated appropriate activated sludge in
anaerobic state. It could increase the quantity of methane and Specific Methanogenic Rate by reg-
ulating the proportion of carbon and nitrogen. Though the CH, content of methane changed, the
average content was higher than that of dejecta from birds and beasts, in brief, the algae of Taihu
Lake is a kind of potential biologic energy resources. The algae toxin was decomposed very slowly
in spontaneousness deposited, but it decomposed quickly by anaerobic zymotechnics. The liquid
and residue from anaerobic zymotechnics of blue algae contain richer nitrogen, phosphorus, kali-
umpotass and aminophenol, so they are a sort of high quality organic fertilize.

Key words: Taihu Lake blue algae; harmless disposal; resources utilizations; anaerobic zymo-

technics



