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1.1 EEHH

TREE: 250 mL M. HFIER SN
DOMEMET 0.2 mg/L, HABM A BHABREFET
AT E B, Fe #0820 o/ min,

FHNE AR EE T B A g UV-2450,
TR E RN & AR P ;UV-9100, A
TRB A P RO E .

MG IR E R e 75 K AR B 55 R
W5, MLSS 37 6.01 g/L.

Huskl 2 B ;15 T #E 41 K-2BP ( Reactive brilliant
red K-2BP, & KR U K B 436 nm) 54 a8 1
fim .k B BREER.

Bk 4 1% - B % %% ,0 ~ 1 000 mg/L;NH,C1,50
mg/L; KH,PO,, 10 mg/L.; CaCl,,5 mg/L; MgS0,,
10 mg/L;FeS0O,,1.3 mg/L; MnSO,,5mg/L;NaCl,
0,2,5,10,20 g/L;%ekl,5 ~80 mg/L.
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Fig.1 Chemical structure of reactive brilliant red K-2BP

1.2 #BHE
1.2.1 ®EARBE5F%

R —TT 046X i (UV-2450) £ H
R E JoR i BOR BB & B UV - 9100 35 K
BER IR Y6 BE. B K-2BP ¥ B8 Sk 20,40,60,80 F1
100 mg/L f9— RFAR B, 7E 436 nm L0 E R
RIS RIARHE R B KRR YR, S AR
HEEEE M H IS M K2BP YR RS H B
#i4T K-2BP jy 2.

FRERMEEYN L H I ERS RS
B1d,FEZLERAFRASHHE 3 d B
600 mL SR A 1| L48#FH, Bl A 400 mL 7 &
BCK,HMER R LRGSR HR TS
R, YT RBP R R EMN S mg/L FHT
Z80 mg/L. BRMELER IIFTMAZERF SR
K. b WEE 12 000 r/min £ {4 F &L 10 min
&, TE 436 nm ZhWSE HWJE . Bl ZBREXT
70% AR YT A, Pk e A~ F .
1.2.2 K2BP H#HBELARKL A E DS
iR B

S0 5 4250 mL #ILIRFMA 100 mL B2
ik BB IS T8 . Yokl K ¥R B B 2 2 80 mg/LL,
Bt & % %5 %% ¥k 1 25 0,50, 200,400, 600, 800,
1 000 mg/L &) 7 FAFELK , %558 100 mL 435 fin
AREEERS  ER A RAR L UREEEE
TR B

B FARA K 24 h: Bad#E 7K 100 mL— 2 R 12
h—#HE2h-HELHER - TERAGTHE
10 h. 2 gk oo B BOEE , B0 F5 W KRR IR Ot
B
1.2.3 ZH&&HTEHRBEDERDHFRR

RiE1.2.2 WRRBSE, BB K-2BP &R
B 75 ) 09 R %0 4 45 T e BE A ok 852 vk BE O 80
mg/LERARBHEEEK, %K 2,5,10 120
g/L 4 ANKEH NaCl BINEEHITRE. KA
BEBRAEFTERL2.2 9.
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2.1 K2BPEWERMAERKAEDLEYER
R

KSR WME?2 fix. B2 %, KR 15 min
EA RRRERATEE, WA 1 h ZAK8HER
LR BT B A B, kB B R A R R L AR
RMER. Rt SHEELEFAN, d THERLEE
Peme A, ERRRELE YR ENE, NTREME
Yt BBl SRR AR L R A3k
HANT, Y5k BT B2 O 80 mg/L BT, B ¥
WENBENTRE K2BP WRELYRER,
XULAE Y K2BP S H Sk L fE nd, Se &AL gk
XA S K2BP A e R, MEHA
WREMMEANTHREGHT MESGEHE
Bk BN, K-2BP 2 B S 2 18 i, % 5 R
BEM O mg/L 8 F 2 800 mg/L, 3%t 57 & 3k
fRERM 40% R T+ 64. 1% . BHE MW E K 800
mg/L AF, JuBl BRI ,6 h R AERIER R
64.1% . BB FER MW E L F 25 1 000 mg/L Kot
% Gl R REE MBI R 0% L4, FR
Bema AR A E h 50 mg/L 2 06. HE
PR E R R Rk R M. X R E
BREREER, YHEANEERS . CABKE
FEMEYEERBBERT, P8R0 # F 5
I3 B X R A B PR PR BRI
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Fig.2 Effect of glucose concentration on K-2BP biode

gradation efficiency at facultative anaerobic condition

2.2 BWEEHT K2BP RELWERI IS

B2, 1 WS R, BRI 800 mg/L
B, REME YT K2BP R E BT BTk
IE B R B 800 mg/LAEXNEESH. 7 K-
2BP ¥R 5 80 me/L &4 T, FLWEFHIH 2,
5,10,20 g/L, AR ME 3 xR,
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Fig.3 The biodegradation process of K-2BP under

different salt-containing condition
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Tab.1 Rate constants from degradation kinetic
experiments under different salt-containing condition
HhkE  k/ k/ k,/
/(g* (mgL™ R (n'y R (L- R?
L") .hh mg™' - h7')
2 2.0727 0.9853 0.10578 0.99446 0.00590.9577
5 1.8621 0.9685 0.049 47 0.980 33 0.00130.943 5
10 1.2045 0.8878 0.02869 0.94924 0.00070.9111
20 1.0811 0.8519 0.0228 0.95752 0.00050.891 6
HRL K, P AR RIS TREERST 0 K. &R
2R N HLEHRERERE SRR HEERE.

AR1PTLUEN, FLE%&4T K2BP W3
SR NFREVUMIE 1 BRI NE RN ER
FRHE S E I S mrEE, R EREREMN
0.108 5 mg/(h - L) &5 0.022 8 mg/(h - L),
VR HEREF RO RERET — S MEIE
A . fEFEr#s K2BP fBRES BB, REBHRN

BRRLRRIREH In(c/c,)— ¢ B (H 4).

M WEMN2 /L LRSS g/L B, —RIEE
EREREBRTERAR2 /LM 12 REERARN
10 g/L B, — R PR M E B H B S g/L B TREIR
EEFEE 12 456@3 TR, 8WKEN 20
g/L By R, K2BP BEMEEE 5 10 g/L MIEAH
[, R A A 12 b i, AR S0% 24, H—
FEBRERER KHEERK, 2514 0.028 7
mg/(h-L)#0.022 8 mg/(h - L). 2higFE X 2,
5,10 20 g/L4 MAREG T, HIRA RS
¥HBRRE4 P HEEHSR R, =6.99 h,
ts, =14.15 h.t,,,,, =22.55 h &l t,,,, =30.21 h.

30 3.0

25 Nacl=2 gt 25 Nacl=5 gl
’SZ'D 34.9 ¢ 010578 52
- '
Susl €] ""9;4 < s =503 g
g
T, K046 T 10 R=0980 33
= E
0.5 ! 0.5
<
o
M sz e s "N 2 46 80 1314 s
)/ B/

2

Nacl=10 gh Nacl=20 gi.

b4
&

c=48.4 g0
R=0.949 24 >

0.6/ £=55.6 ¢ o0
04 R*=0.957 52

~In( ¢/e,)

=3
5

Q.

0 0
“0 2 4 6 8 10 12 14 16 0 2 4 6 B 10 12 14 16

B @] /h &)/
B4 -I(le/c,) 5 c@MALR
Fig.4 Regression curve of —In(c/c,) and

t on reactive brilliant red K-2BP
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(1) RE\EFESRIETH, B TFERES
B ED Y B AL FE O 64 B VS U, BT A9 fb it B
FIS R RSN RS RERN, AR ERE
fEHE 4T K-2BP.

(2) K2BP AL BRELERFH T ML
BRI MEEE SR, BT R R
W MEREERERM, M EREGR
e, #2 M =R MR BE ) 800 mg/L i, BuK KRR
REEA, T HSEHEEE N 1 000 mg/L 8, K
T AR F] T Zd 1Y b 48

3) EHEAXMHT.ARE 15 min /7, K-2BP
HELEYRRNNETBRES RN IIEN
Bk ESMR2,5,10,20 g/L B, H— 2 M
fRHE R K,y =0.105 78 mg/(L - h) (K,
=0. 049 47 mg/(L * h). Ky, = 0. 028 69
mg/ (L - h) Ky, =0.022 75 mg/(L « h); ¥ 3
M5B K b, =6.99 hots, =14.15 h 1, =
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Study on Facultative Anaerobic Biodegradation Performance of Azo Dyestuff
under High Salt-containing Condition

TONG Pan-rui', LEI Tao', CHEN Fang-fang' , WANG Xiao-yan', CHANG Xiang-dong’

(1. College of Environment and Chemistry Engineering; Xi’an Polytechnic University, Xi’an 710048, China; 2. Shaanxi China
Resources Printing & Dyeing Co. Ltd. , Xianyang 712000, China)

Abstract : The facultative biodegradation performance of reactive dyestuffs is studied by using different concen-
trations glucouse as co-substrate. Based on this, the facultative biodegradation performance of K-2BP under dif-
ferent salt-containing condition was investigated by static test reactor. The results indicated that facultative mi-
croorganisms had lower degradation rate when only K-2BP was used as the substrate, and the degradation rate
would be increased under the existence of the glucose. The glucose concentration is 800 mg/L, while the deg-
radation rate of K-2BP is 64.1% at 6h. However, it is detrimental to dye’ s biodegradation when the glucose
concentration is up to 1000 mg/L, the degradation rate is only about 46% , that is similar to the condition
without glucose. On the premise of glucose concentration 800 mg/L, when the salt concentrations are 2 g/L.
5 g/L .10 g/L and 20 g/L respectively, the first-order kinetics constants are 0. 10578 mg/L + h.0. 04947 mg/
L« h.0.02869 mg/L - h and 0.022 75 mg/L - h respectively. And the half-lives were 6.99 h 14.15 h 22.
55 h and 30, 21h respectively. The reaction rate constants decrease gradually with the increase of the salt con-
centrations ,and when the salt concentration is more than 2g/L, it can restrain the facultative microorganisms’

degradation of K-2BP will be restrained.

Key words: salt-containing condition; azo dyestuff; facultative anaerobic; biodegradation



