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PRV KRG, TR, AT AR AT 2 O BCL
PR, G A TR . TR R
SR S PR JERE N T 5 d, SR I G e
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S AR AL BN, R
TOC MM (X AR

12 EWHZE
1.2.1 BRI L 5%
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(Mg T, RS HHAEED RSP ok
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FEZSHRZK PO GE B2 (19 PR 3R =6 08 T8, 84S
PRZEAN =W 1R T8 ) B2 23 il 5.0 mg/L F1 1.6
mg/L, HEFEXIAEE TR 3 d 5, AR KA
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i1 FRH MBT 2571 %0 30 mg/L.
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Fig. 1 Scheme of experimental apparatus of modified sturm test: A—NaOH solution; B,D—Ba(OH), solution; W—Distilled water;

E—Buffer bottle; T—Test sample bottle; N—Endogenous respiration bottle; C—Blank test bottle; S—Standard test bottle
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Table 1 Time program of mobile phase

Time/min Vinethanol: Vwater
0 60:40
10 65:35
30 60:40

JITEA MBT (2550 y S5 ORCIITAN x Z T [¥) 5% Z n]
PLHIA(2) %

y =47385x +882.18 2
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y=47385x+882.18
R*=0.9998

4000000

3000000

2000000 |
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MBT concentration/(mg*L™")

2 MBT [H 24770 FE bRt i 2

Fig. 2 Standard curve of concentration of MBT
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Table 2 Biodegradability evaluation criteria of static-flasks

test
Readily ) ) )
) Biodegradable _ Biodegradation
biodegradable degradability
>70% 40%—70% 20%—-40% <20%

F3  MBT HIZEDBEMREEDE A 45 R

Table 3 Biodegradation extent and evaluation results of MBT

Biodegradation (D)
First Second Fourth Degradation
Third cycle )
cycle cycle period
5.16% 5.30% 4.96% 4.68%  Biodegradation

22 BHEFRE
22.1 MBT AR VIR K25 6 T S5
A

MBT ZEAEW AR S W B B 2 1ot B A i 7
B3 . Bl 3 aTLUEH, FUIMARTFREE M 2% 1 5K
Kb MBT HIZG IR AN . RV 12 h )5, K
(¥5Ye0; MBT (VIR B SEAC AN, BEAG B IR) (9 4E 1<
LG AR AN B, MBT 125 7003k B Hszb T 2
mg/L; 1N TG HEy5 e i A g sE 5, MBT 112
TR PE I AL I T XS 5 e 5 2, I IFaR
(1) 30 mg/L F1) 556 25 SR k> 3] 20 mg/Lo Bk AT UL,
TV URRT MBT (MR BHEFAR /N, AT A= B i
VERIBEAT] LA AT DAL, SR IR s vk (1 4
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22 e—Sludge adsorption
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Changes in MBT concentration in blank and

absorption tests as control group of biodegradation
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[IRAEC, FLRRfRIR RN, 205 8 d MAEY M
L H A 28.9%, K& T RNIFLHIIET 12 h, MBT
6 Wl T 8 W B FR AR, B AR W T U 2B 1 B i
MBT, Ht i LAE ) MBT (24 B A 3 B A AR,
A S5 S TR) G200 H T IS R] tpgo FHEIEH] 115
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Fig. 4 Biodegradation extent of MBT with time
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e con e M BAERIUERN ¢ 1201 () MBT 2457
TS R & TR, S s FIRE)
WAL MBT [ AR 2 A1 Jr R cme 2
30.3380.
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Fig. 5 Relationship between In[c] and time
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=
b

6 HHDIK AR R SR PCD 2L
Fig. 6 Typical PCD curves of biodegradation of organic

compounds

2 55N TA) Z 18] (TR BRUOR R AL . AR5 OECD-301B, K
A MR LEARE AR AT ST A AR AR () » I € SCATRT
BRI (Drap)s 232X

Iy = (4g/ 4y)x 100 )
Dypp = (I / 15s)*x 100 Q)

e Ip W AEVIRERRIEFREL %5 As M N4 PCD il
2 by IR Z [ TR s Ao I YRS PCD 2ty I
6] 2 (B IR T B o Drpp MAHXT BEAREE, %; Is NATHLY
I LEDI Bl TR A Ins MR AW AL Drap
K, ULHIA LA LR B il e 0 R, Sz UBRES .
PCD VLA ARV E PN bt an e 4 prstl,

S HEAT 28 d J&, MBT. Ay 5O R AN AN A Y5
WEIR 1) PCD Mgk i 7 fros, SLAP itk vF o 25 2R
W 5. tHE 7 AR S AT, ARvEY) T R A AR SEE

&4 PCD LM LWL VO bt
Table 4 Biodegradability evaluation criteria of modified

sturm test

Readily biodegradable = Biodegradable = Biodegradation

>200 100-200 <100

PR PR R, I I R 217.16, KT 200, BEE
Rl e — P o BRI A LY, XU T3S U
HA RIS, BUE T Se vt A 2tk
MBT [f) PCD Higk—H AL FWEIFIRLEZ F, HEIR
WS G A WO R I 2k, H 1 77.07, NT
100, 2 28 d MBT [IAHX P f# % (Drp) M 35.49% . #i
i OECD Fr#Er] LLHIW: MBT J& T AW A Ml
Y. BT J7EEE Y MBT & Bk 21K CO,
FORVEN AW B IR RS, BT VRN 1R 45 3T LA
MBT S AL =i A Py fgkse, B LAn LA
MBT AU TRA DA — e (85 FAE H, LR g )
P AR A — e wE k. PR EAE] T AR
AR

3.5

=—Sodium oleate
*—MBT
4+—Endogenous respiration

CO, accumulation/(mmol-L™")

1 1 1
0 5 10 15 20 25 30 35
Time/d

7 MBT 7L CO, R IR A] 158 5
Fig. 7 Relationship between mass time and production of
CO, of MBT

&S5 MBT AEDFEAFEVE 47 2R
Table 5 Results for biodegradability assessment of MBT

Matter AS IB/% DRBD/% Result
Endogenous
28.746 - - -
respiration
Readily
Sodium oleate  62.425 217.16 100 )
biodegradable

MBT 22.156  77.07 35.49 Biodegradation
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24 3 MITEMTIER S RFILLER

RAYMONG S5 A7 WL 2L ) WAt 1 R
AR 3 AP B 1) MR AR
(Primary biodegradation): F5AIEMAEMIER T,
BRI SR R A T 24k, o038 T IR 1931 58 2
2) B VE I A ) % % (Environmentally acceptable
biodegradation): & 7] &k 2 A LA A FE I B #H AATHTAS
A Bkt . 3) dk A B W) BE # (Ultimate
biodegradation): AN AWREME, LI T A
U AL AL, AR EEAE Y CO,y K MIEABTEAL
W, IR N RV E L

H T AHVES MBT (AR, Az i
T 3 FOTIERVEY MBT A[RIBY B AP B fide itk o i
BRI, SCRERIER R, BT 0
R R BEMEIAEL, W5 PE VS e 4R ] 2% ek &
MBT 2557 (R L, ELB AL LY MBT 1)
WIREWIRERRCR . R Rk, ZENAN Z NI
A B EERPEPEN Ik, E 2 MBT 1
WIR AWML . L BT G A 2
TEHRIRIEAE 25 °C L 150 r/min 735 44 FREATIH,
TRAE T 38 B AP AR K i B R 2 IR 28 i, i
IR B TR A MRS, IR B 7Rk
HR MBT A=W fit 5 L i B e i e ik g ik i« 0%
R TRF AR R I I AR 2R A ) COL R BEAE A T E AT AL
YIEY TR E bR, YEUTI S MBT & B
filt ko H S5 MBT AR BEA# R JeHL N o3 111
FREE, MBSy A AR, WiemA R
X

1) i EROR IR R %1, MBT (12504 )&
WL RN 4.68%, /M T 20%, J&THEAPI%E
WA

2) HEGRFRIARE 5, MBT MRIHREYIRE
R AN AR, 2ZE 8 RINAIHRAEY Rt
28.9%, 11 S50 A [) AN R HH 3 SR BT 18] £y0 11 3 101
tine MBT (ALY B RSN 1% JTFE R cme O
30.3380.

3) e R v &1, MBT [R1AE W) B fig
PEFREL Is 0y 77.07, FHXS PSR 2 (Drep) M 35.49%, H
P OCED Ar#En] LLEHH, MBT J& Tk £ W B fii A L
.

4) ARG 3 M A BEAREVEAN 525 MBT

M AEDRERTEBEA TR, 3 FIVER VA RIS e 2
—E, #RYIT MBT X EYE i, i
PEIR e IR, IR A KA
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Evaluating biodegradability of 2-mercaptobenzothiazole

XU Ping-ting, LIN Wei-xiong, SUN Shui-yu, REN Jie, DAI Yong-kang, LI Hai-yu, XU Qi-zhi, ZHUANG Sheng-wei

(School of Environmental Science and Engineering, Guangdong University of Technology, Guangzhou 510006, China)

Abstract: The biodegradability of 2-Mercaptobenzothiazole (MBT) was evaluated by the methods of static flask
screening tests, oscillating culture method(GB/T 15818—2006) and modified Sturm test (OECD—301B) according to the
testing standard for biodegradability of flotation reagents and other organic compounds. The results show that the
removal rate of MBT is 4.68% in the forth cycle in the static flask screening tests. In oscillating culture method, the
removal rate of MBT is 28.9% in 8 days. The biodegradability index (IB) of MBT is 77.07 and the relative degradation
degree (Dgpp) is 35.49% in the modified Sturm test. All the results indicate that MBT is a refractory biodegradable
organic matter, which has certain toxicity to microorganisms and can inhibit the growth of microorganisms. The results of
this study can provide a basis for the environmental behavior and the biological treatment technology of wastewater
which contains MBT.
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