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Abstract: This article surveyed the influence which 18 metal ions on phenol degrading bacterium XH-10 growth and
the phenol degradation. The results showed: AI**, Co?", Cu**, Hg*, Ni?*, Ag" have intense inhibitory action to the phe-
nol degrading bacterium XH-10 growth and the phenol degeneration; K*, Zn?*, Cr**, Mo**, Pb*", Sn** have certain in-
hibitory action to the phenol degrading bacterium XH-10 growth and the phenol degeneration, but at low concentrations,
XH-10 has certain growth and the phenol degeneration potential; Ca?*, Mg®*, Na*, Mn* at lower concentration to the
phenol degrading bacterium XH-10 growth have promoter action, degrades the inhibitory action to be small, at high
concentrations to the bacterium growth and the phenol degradation have obvious inhibitory; Ba?* the inhibitory action
which degrades to the phenol is obvious, but at lower concentration have promoter action to the phenol degrading bac-
terium XH-10 growth; Fe*" the inhibitory action which growth to the bacterium is obvious, but at lower concentration
have smaller inhibitory action to the phenol degrading bacterium XH-10 phenol degeneration. The results of the phenol
degrading bacterium XH-10 for the treatment of wastewater containing phenol provides certain basis.
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P, FHAEFR LK R 2 K, BT 10 mL A 3R K
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PL4 R B 1 BRARC #1 20 mL & 0.1~5 mmol/L A [F]
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P, [FI PAAS N4 8 B 1 I TE ML 3R 3 TR Rt R
SR 53 AN IR By VL, A8 SR 2 R 0] HE 2 B 37 B v
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0.2 mmol/L i fxfE; Na Wk E ST+ 0.4 mmol/L i, 2K
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Figure 1. Effect of Na" on the growth and phenol degradation of
the strain XH-10
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Figure 2. Effect of Mg* on the growth and phenol degradation of
the strain XH-10
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YA IEIER . BB 3 AL, B AP, XH-10
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Figure 3. Effect of AI** on the growth and phenol degradation of
the strain XH-10
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Figure 4. Effect of K* on the growth and phenol degradation of the
strain XH-10
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3.1.5. Ca®" %t XH-10 & K FHER &R

Cal {5 21t 0 S A 1 1 R 40 R s 1k 4 b B
T EEME, BN Ca I T AT LA m kAR I
EAL, ff ADP BRI ATP, A4 sEI (kR
B, Mtk K, cat R B
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Figure5. Effect of Ca® on the growth and phenol degradation of
the strain XH-10
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Figure 6. Effect of Ba?* on the growth and phenol degradation of
thestrain XH-10
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Figure 7. Effect of Cr?* on the growth and phenol degradation of
thestrain XH-10
7. Cre 3@k XH-10 £ KANFBFEERR T

KPR R 5 B 2R R3S, Cretht XH-10 RN
FOHEIE: CrRIE N 0.1 mmol/L I, MR N
31%; Cr¥kfE T 0.4 mmol/L i, Bk KEfH
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SRR T, 2 R A% R TG R — 5 K A Il P8k
e M X AR WA KA P AEAR IR FE I A7 AE A kA
I, A M R {8 40 s 22 R i 1 R A R A
B4, MM E AN S AEAS IE F Y. il 8 WL,
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ARKESE ETHES, Mn? %t XH-10 ZHUNIEEE
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H7E 05 mmol/L i REffREE; Mn*kERET 0.6
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Figure 8. Effect of Mn?* on the growth and phenol degra- dation of

thestrain XH-10
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Figure 9. Effect of Fe** on the growth and phenol degradation of
thestrain XH-10

B 9. Fe* s B8kE XH-10 H= F R B AR 220

AL, B FeTWE TR, XH-10 4 KB Ak R TR
%, Fet XH-10 REUNIHIEM . 24 FEWREMRT
0.6 mmol/L i}, BT R, KRR RBAL,

Fe* I ME R/, BRMERIE T 99%; Fe*iREH
F 0.6 mmol/L, ZKEyREfER 2R, Fe i fEH
R . SEIRZR], Rt XH-10 28 K BA B3 )
YEF; Fe* i XH-10 KM PRz AR 7 I L, s
B XH-10 ZKE 5} FA7 (1) Fe* < 5 Y 0~0.6 mmol/L .

3.2.4. Co”' %t XH-10 & K FFE PRI

iR EA R B ARG 5, TOHURS X e 4 i
AR EEIER . FLE AR B 5 % Co™
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Figure 10. Effect of Co?" on the growth and phenol degradation of
the strain XH-10

10. Co? %t XH-10 & K FIFEE REAR S I

KRR PR R 38 22U R a3, Co™ X XH-10
PHIE AR Co™IRIE N 0.0 mmol/L F, Z5) R4k
FKAUN 7.4%; Co™ W% mT 0.3 mmol/L i, BEifkE K
B AR LTN 0. IR, Co®Xf XH-10
(s Je H 63, Co® ot XH-10 4 KMy Al B
SEZ AN .

3.2.5. Ni®*Xf XH-10 4 K E AR A RN

BAAE T4l FA36 2 rf, K AR
FIP R (R AR 5 5% NP AR . H
11 AT, BEE NIZWRET R, XH-10 4 K 2K
R 2R 4 5 R R Mk %h , NiZExt XH-20 0 4 1 B 55
NIV~ 0.1 mmol/L i, K FEAEFICN 6.1%;
NiZ Ve 5 s T 0.5 mmol/L B, B4 A KB Ry B i
ZJLTH 0. SLIGFRBT, NiZw XH-10 K520 Hz IL 5
%, Ni?t XH-10 A= KR ) B B A s 2 4 il 4
.

3.2.6. Cu®" X} XH-10 & K FFKEPEMBRAIRND

CU?* e L R A ML R LA B, 24 Cu* it B
waP ARy, SEVMARS TFIERAR) &
& WEIRZ K> T IE & A h REl2 2 1 12 7T I,
W% CUP IR FH i, XH-10 4K BRI m R R ) =
SRR A%, CuPtRt XH-10 VR IR, CuPtik
9 0.1 mmol/L B, PEMRZAUH 6.4%; Cu™ kR T
0.4 mmol/L i, BEARAKERNKmFFMEILT N 0.
LIS R, CuPtRt XH-10 MMtk H 53, cu® Xt
XH-10 A K AN [ it B AT 5 Z A S 76
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Figure 11. Effect of Ni® on the growth and phenol degradation of
thestrain XH-10

11 Ni* 3R XH-10 £ K IEBPEE T

0.5 ) - 100
—e— bacteria growth mass

—a— phenol degradation

0.4 - 80

0.3 - 60

OD 600

0.2 - 40

0.1 - 20

Rate of phenol degradation (%)

0 0

0 010203040506070809 1

Concentration of Cu?* (mmol/L)

Figure 12. Effect of Cu® on the growth and phenol degradation of
the strain XH-10

B 12. Cu 3 EI#k XH-10 & K HEEE RS0

3.2.7. Zn* 3t XH-10 & K FIFKE FEFRAYSZ T

B & i e R E A, Cu (Zn)-# 8L BALEE
R . B AR BN T, T2 T — R
WM TR R A R KRR . B 13
AL, 24 Zn? R BEAR T 0.1 mmol/L B, BT B T
XH-10 A KE S ETHS, Zn? % XH-10 I it
YER: Zr? ik T 0.0 mmol/L i, Bk A KB s
Wb, Zn®a XH-10 REUAIIHIET « 24 Zn? 3K AR
T 0.1 mmol/L i}, ZRE M2 KA, 15 99%L |
Zrn** &1 0.1 mmol/L i, Ky FEAR R 2URIFEAE, Zn®*
HIE R . SeBR W], Zn?* %t XH-10 (5 IR
BA 5, 08 B XH-10 25 KRR B AR 1Y) Zn® ik P 5
4 0~0.1 mmol/L .

3.2.8. Mo?" ¥t XH-10 &£ K FE B & RS
HRAT L — R E TR, DENEERT
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Figure 13. Effect of Zn?" on the growth and phenol degradation of
thestrain XH-10
B 13. Zn* 3k XH-10 £ KK FEFAIT T

WAEPIEEA A K . FHAERS R AR (R AN S L T
N4 DL % T B IR e 1 42 A PR S A e 29 P 14
AL, 4 MO? R (R T 0.1 mmol/L B, IR EF &,
XH-10 £ KB FTHES, Mo X XH-10 £ L
ER: Mo* KT 0.1 mmol/L I, Bk K& 2uUs
W, Mo* X XH-10 FIUNIIHIMEM . 24 Mo™ IR
I 0.2 mmol/L I, K P i R AL AL/, 211k 98.7%
PLE; Mo® kT 0.2 mmol/L I, ZE & iR 2us
FEA%, MO” #IHIVE IR . LRI, Mo X XH-10
FISZm IR B R, BOE . XH-10 AE KRR R AR 1)
Mo ¥ i Y 9 0~0.1 mmol/L.

3.2.9. Ag'%t XH-10 £ KFFE &R A SN

RIEKFRE R RS T, X PR T
REMR PR H AR AE ), A AR AR D AT P 2K A
H, MRS . B 15 AT L, B AgTRETH
11, XH-10 A= K2 AR B Al 22 908 2 ORI T PR 3,
Ag™t) XH-10 #ifIfE R B AgVEA 0.1 mmol/L
i, BERRAUAN 4.2%; AgREET 0.4 mmol/L i,
WK ENRM FME LT 0. IR, Ad
XF XH-10 szl 5L 535, AgTht XH-10 AE K2
R A LA s B R A P o

3.2.10. Sn?"%f XH-10 & KB PEAR AR

Bl U AR AR A, AR TERR
H, JFHARZHEELL K S5 8RB A R, §E
g3 ok P PR R e MRS . (R A WL Btk s
T, SR EBI =R S AT LA S B A R 1 R
& 16 AT 0L, BE#E SNPIRE TR, XH-10 AAKEA
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Figure 14. Effect of M0®" on the growth and phenol degradation of
thestrain XH-10
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Figure 15. Effect of Ag" on the growth and phenol degradation of
thestrain XH-10
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Figure 16. Effect of Sn?* on the growth and phenol degradation of
the strain XH-10
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Figure 17. Effect of Hg* on the growth and phenol degradation of
thestrain XH-10
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Figure 18. Effect of Pb* on the growth and phenol degradation of
thestrain XH-10
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