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Effects of Different Nutrients on pH Value of Culture Solution of Substrate Biofilms in Constructed Wetland
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Abstract: Effects of different nutrients (treatment 1: CO(NH,),+CH;COONa; treatment 2: NaNO,+CH;COONa; treatment 3: KNO+CH;COONa;
treatment 4: NH,HCO;; treatment 5: (NH,),S0,+NaHCOj; treatment 6: KH,PO,+NaHCO;) on pH value of the culture solution of substrate
biofilms in the integrated vertical-flow constructed wetland(IVCW ), as well as the dehydrogenase activity and polysaccharide content of biofilms
were studied. The results showed that pH values of the culture solution of substrate biofilms in treatment 1, 4 and 5 at first decreased then in—
creased, but in different ranges. The lowest and highest pH values were about 7.00 and 9.00 in treatment 1, 7.10 and 7.50 in treatment 4, 6.70
and 9.00 in treatment 5. pH values of the culture solution of substrate biofilms in treatment 2, 3 and 6 varied slowly in the range from 7.30 to
7.40 without carbon sources, and increased to about 9.00 after carbon sources were added. The dehydrogenase activity and polysaccharide
content of biofilms were found to be dependent on pH value. The dehydrogenase activities of biofilms in treatment 1, 2 and 3 reached their
respective maxima during the increases of pH values, while those in treatment 4, 5 and 6 decreased with pH values. The polysaccharide con—
tents of biofilms in all other treatments increased when pH values increased, except that the polysaccharide content in treatment 4 maintained
constant through the experiment.
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Figure 1 Effects of different nutrients on pH value of the culture solution of substrate biofilms in the IVCW system
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Figure 2 Changes of the dehydrogenase activity and polysaccharide content of substrate biofilms in the IVCW system

SN IR A PR A BN AR, AR WIIR S IR pH
(14284 )RR BB T8 3R A T P B B TR IR I
KRN, T R BRTR BN A B 1 AL~ s
P T CPREN S — T AL BRI £L , DR, A B R 1Y
A, pH AT TR ZE— A K

pH {E A A2 rTRES RS20 M s i A ) 22 1k, E T
SO AR WL AR 0 8 SR B B AR Bl A= AR
AR PRI E . DIt , AN o AR M RS U
VR Z A & BEAER R pH (H 2 fb 1Y i 72 rh o & A
TR BRICLASE, A= PN U 1 A 22 5 i )
AR AT REIE SIRE T AN E TR IR G — ok,

A W5 L ol A W P e ) R ) SO A 2 RS i
(A FPOCER AR RE R0, ERORARIE AR, i
AR THVE TR BB . AKE b, AP =
e PEAE I A IR S A AR, PTRE -5 A= P I 1 ol
R Z R ( 218 ) MR I S 6M (R IR ) ) A AR AN
A5G, ARBE1.2.3 Hp, A=W ARG R AE A SERR IR S
Hi R R T, Ul SRR IR 5 i A= W
KA R H B PERY“E TR AL BE 4 RS HAE IR
ot SRR A R A i PR R R, AT RE A
Yol VA R 1 B AT A A 0 T ) A A O ™ A T
TERIVERT. 7380 X TR 6 MALER, BRAE R 4 LIS,



1234 KA A R RE IR TN N D b B R A W S FR e pH (RS

2009 4F 6 H

HAy 5 SRR PR h 2208 & 5 X E A AR U S 48
e, Bl IR TR A= W ) AR R AR Y, B — TR
s E WA REN LR AR KO 2 AL 3 4 TR Z2p
FRIEARRF AL, n] R N O BRIR S B A (LS i Ak
PRCORIR ), T H AR AR (NHL ), FEA L A A
K2

BIEFRIRG S5 3R pH A LS A= P B
BTG S B R A TR pH (E R AR5 BT i
TR IR SRR IECA G, Jd S T 1k A 24
AR AR U2 pH (BRI ) 85 5 U545 PR 38 S [m] 4 H
AER . =T IRRR AR 5 2, LR EAIER T
A= W HLLA 5 2 — D5

4 i

TSINAS )5 7 PR AR N TR o ot A= i 45 57
T80 pH E™ A2 —TE BRSSP A 22 i
R IR pH (AL 10 52 B [ A AR AL R
PR K AL BRI R, RS Y pH SR o
B 3O, AFFEEE R R, W SR pH {H Ik F)
9.00 M A=W IATI REIE W AR 4G, SR 20 5 B S
JilIF SRS

SE Wk

[1] Mayo A W, Bigambo T. Nitrogen transformation in horizontal subsurface
flow constructed wetlands 1: model development[]]. Physics and Chem—
istry of the Earth, 2005,30(11-16):658-667.

[2] FEFERH, 2 fa, FEAB 20, A5 pH R K FREE b AR D5 B A
R[], 3 BROR 24 (BR2ERR), 2002, 40(3):303-307.

DONG De-ming, LI Yu, HUA Xiu-vyi, et al. Effect of pH on Ph and Cd

adsorption to surface coatings developed in the aquatic environment of
wetland[J]. Journal of Jilin University(Science Edition ), 2002, 40(3 ).
303-307.

[3] Liang W, Wu Z B, Cheng S P, et al. Roles of substrate microorganisms
and urease activities in wastewater purification in a constructed wetland
system[J]. Ecological Engineering, 2003, 21(2-3):191-195.

[4] Shackle V J, Freeman C, Reynolds B. Carbon supply and the regulation
of enzyme acitivity in constructed wetlands|J]. Soil Biology & Biochem—
istry, 2000, 32(13), 1935-1940.

[5] Shackle V J, Freeman C, Reynolds B. Exogenous enzyme supplements to
promote treatment efficiency in constructed wetlands[J]. Science of the
Total Environment, 2006, 361(1-3).:18-24.

[6] FETE S, S, 1Rk, 245 25 Al e oA MLBTRR 3R 15 A
B ()] T EFREERFE, 2003, 23(5) :457-461.

ZHAN De—-hao, WU Zhen-bin, XU Guang-lai. Organic matter accumu—
lation and substrate clogging in integrated vertical-flow constructed wet—
land[J]. China Environmental Science, 2003, 23(5):457-461.

(7] 9k, B0 B 3k, 5. Zo?t (Co Rl Mn* X A T b B BT AE 1)
TR SEMALT]. e EFRE R, 2008, 28(2) : 158-162.

ZHANG Jin-lian, HE Feng, LIANG Wei, et al. Effects of Zn**, Co®* and
Mn* on the substrate biofilms in the integrated vertical-flow constructed
wetland([J]. China Environmental Science, 2008, 28(2):158-162.

[8] RHGSC, ] L, BR3E 2K, %5, TTC-JBE & AEI A 07 3k B, o
. 1996, 14(2):3-5.

ZHU Nan-wen, MIN Hang, CHEN Mei—ci, et al. The study of determi—
nation on TTC—dehydrogenase activity[J]. China Biogas, 1996, 14(2):
3-5.

O X B, PR, FRXCAN. LW T /K AL T AR M. b5t o e
STl 3 R, 2000.

LIU Yu, ZHAO Qing-liang, ZHENG Xing—can. Biofilm technology for
wastewater treatment[M]. Beijing: China Architecture & Building Press,

2000.



