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Biochemical Behavior of Iron Bacteria
on Plugging of Groundwater Source Heat Pump

PAN Jun ,2WANG Tianhui ,DU Xiaoyu ,ZHAO Lei

(School of Municipal and Environmental Engineering, Shenyang University of Architecture, Shenyang, China,
110168)

Abstract ; The iron-manganese-induced biochemical behavior of iron bacteria in the process of re-
charge of groundwater source heat pump was explored to find out the reaction of iron bacteria and
iron-manganese ions with different mass concentration and provide a solution to the biochemical
complex plugging problem. The effect of iron bacteria on biochemical complex plug was analyzed
to set contrast test with different concentrations of iron manganese backwash water to observe the
oxidation degree of iron and manganese ion by iron bacteria. The results showed that the presence
of iron bacteria significantly aggravated the pure chemical blockage. With the increase of ferrous
ion concentration, the oxidation phenomenon was more severe and the blocking time was earlier.
However,the mass concentration of manganese ion did not affect the whole biochemical complex
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blockage too much. In underground water source heat pump project, reducing the mass concentra-

tion of iron ions in the recharge water can effectively prevent and control the rechargeable clogging

of water source heat pump where the concentration of iron and manganese ions is high in the

groundwater.

Key words :iron bacteria; biochemical behavior; water source heat pump ;rechargeable clogging

PR [ P 5 A A2 PRI P T Tt K T
R SRR I E LIRS, T K IR A
S5 I S A 1 D DR 2 A e 1) o i 8 S R
FEL 1) 38 ZE AR S5 KA R Sk 1 5 K 28
SRR 5 A P T S PR e A T ) S
1 UE RS K G . NN R R L Hop
fLAE I FE S M L R vh — A B4,
A B W BRIV B R I R
N AETE B UL TE P i B 2 i FLBR B %€ 12
AR 1k TR AR 2 35 6 TR AR 1) b 2 3 FE AL
R TR 25 A 2 Al il k30, 78
— 5 [ i 308 A A5 401 [ VDA A KRR v, K
PRk 5 I e 2 T R i B I, 10 A
[ B o A DR K B I D L B
i, Fe(OH), .Fe( OH) , JLIE M FE& KA
(3 JE . FERIFIE 2L BH 2 S K IR b T 7K 7
P BNXT L 7K™ A S R B B T K A UK
FIAb K Ae T 7K 8 R B S Ak 7™ A DL
VE , BRI AT U A% S RE I A R AR DT VE
Yy, M B AR K B8 0 s A 77 IR 0 K i
W SRR B R X R
Aji | AT B A I I F KR v R K S Bk 4 T
MIAEAE ) X = AR5 5 TR 4 1A 1 26
MK EANHIF BRI . WF5EE (]9
RO RRAR %) 7 PR AT B 2 S 2 T R Ak P b o
i Fe* S fL AL Fe’ * LT, il fk 21k gg o)
17T G T4k 4 DA X b 2 ELAR A F i L
FICHRI 7], SCHRIA A “ VP8 242 5 8l FH L i 7Y
Pt R K I I3 R e I8 R 2 N T
FERCRIEARSE T, k40 0 1 R it B 23 77 4k
Fe(OH) ; SRAAEA R A il , 77 2B R iR
FOUE , Kl BREAE - BE J FERIAL IR b, DI i Jl
VE ik kA B R R alifb 2z 3 2. i JLAR B

LT PRI B R, R AT AR [m]
HESHFER DL TT e —Se 50, A AR )
AR B i % ¥ 2l A2 BH i B i A AL B
FEWS/INTIT I I Py B8 260l T SRR
P = A A DU P 3 BUE A LB
&ML BB EERE T 5 R i A%
FENO L) R AE I 0 o AR v R L KA T
HAREAE S R ) 1) B AT A 2 A A T 3
HS1 R W SE o e — e e e bl
FIRNBUB BIERIRARS . B IR 1 24
HTE SR — 5 THT (5 E T 0 T A R S 7
T, PR32 S e e 5 2% S DAY S L ZE ) B
T IRIME S5 22 b R 22 MR Tk AN TR T
JEERAN R 5 1R 19 A2 AL S A 1 R [ 3 2830
fief LA T, DR IG5 K A T T A AR ]
T AR R AR A A S HE AR R R R T ML R 7K
IR Il RESE ZEN LB T LA [B1RE B ZE 1 By
TR HAT BRSNS PR S R BT L K I
PIRRG N I LM RIZ R, 72 24718
Ayt et i AR JE S R [mIRE SR R
SRR 2B LAAL PH RS i 1% B 0 9 0 e 3t
PRI IR T [ 98 DA o1, 308 3o SR A 2 P 3K
6 BT Bk A R AL /K IR [mlE b 8 1) LR AR AT
EAT 9. PRI FHI DX R 20 s X 3t 7K kA
[t e B R AR | 2B D e — 4 i A
] B i 5 ) AN [ Bk B, B K 2 T T
BRAR BT RS2, AR AR R 3 FE A JEE i 7
R R 7 K IR [l i 0 2 1 R AL S B AT
A, R IR FERL BT ST S A/ IE .

1 R X AR B ZE R R
] X, 56



362 SN E T N

A CA BB R

o34 4

E IE S I SCRART | 2 = HROR
RRAEAEAEFNGE I BUAS 0. 38 5 >R UK A A
W53, & 30 1] 3 B J] Bl R kb R 7Kt AE AR
KRN, T H P9 E 20 A 4 40 R o
BRER AL 2220 FE LA IR | 28 2 0 = AR AL
RIS, 36 2k 7 A v ] A A T Y
BRER AU FL 3 FE 1 L 5 Tk 40 R i 4 —
TR BE R K 1 B FE AR DR LL 43 AT 2k A TR

p(Mn™)/

(mg-L™)
2.5
2.0
1.5
1.0
0.5
0.1
0.05
0

(2)20165F6 A B F LB IR EE
p(Mn™)/
(mg-L™")

<A

(c)20164E10H BB FREWRE

1.5
1.0
0.5
0.1
0

X (I PRERE ZE R S MR D0 BH S X 3t 7K Bk A 5
TR R R (DU 1) | T ] R
T AR B e B S A Bk A R X Bk A R T
s WAL S & 3 JE AR BE AR s T Bk AR TR
TEIK IR [0 3% ZE ) AR B 5 A5, ol
THESE FENL BT T4 A2k, fifp PR IR R 35
FE R REL.

e

(b)2016526 A KBS F R B VR BE

'

(d)20165£10A B F REWRE

p(Fe™/
(mg-L™)

2.5
2.0
1.5
1.0
0.5
0.1
0

p (Fe™)/
(mg-L™)

0.35
0.30
0.25
0.20
0.15
0.10
0.05
0

12016 4F DL PSR B KER il B 7 I Bk IX A

Fig.1 Zoning map of iron and manganese ion mass concentration in groundwater of Shenyang city in 2016
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Fig.2 Test device schematic
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Fig. 3 The variation of water flux with time
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Table 3 The values of water flux at different time points in recharge water with different iron concentration
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Fig. 5 The variation of water flux with time in re-
charge water with different manganese ion

concentration
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Table 4 The values of water flux at different time points in recharge water with different manganese ions

concentration

S ) by ik 7K £/ Bé‘%?ittﬂ@ SRR R, SETERANT K SESER AR KR SR K
(mL-s™!) Al /d (mL-s!) Wik (mL-s™')  HEFREHBL % TRELLB %

X 1.28 15 0. 67 0.95 28 52

Y 1.32 13 0.72 0.98 26 55

V4 1.3 14 0. 68 0.95 27 52

R 1.28 16 0. 67 0.93 28 52
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