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Study on the Biotransformation of Sulfate and Ammonia in Anaerobic

Conditions

ZHANG Li' ,HUANG Yongl ,YUAN Yi® LI Xiangl ,LIU Fu-xin'

(1. School of Environmental Science and Technology , Suzhou University of Science and Technology, Suzhou 215011, China; 2. School
of Environmental Science and Technology , Tongji University ,Shanghai 200092 , China)

Abstract: The anaerobic biological transformation characteristics of sulfate and ammonia were investigated in the upflow anaerobic
biofilm reactor under inorganic nutrition condition by controlling different hydraulic retention time, NH, -N and SO~ -S ratio and
HCO; concentration in the influent. The results showed that NH, and SO}~ were synchronously removed. The maximum NH," -N and
SO;™ -S removal rate was 47. 6 mg- (L-d) ™' and 16.9 mg-(L-d) ~", respectively, and the highest stable removal efficiency was more
than 80% and 43% . Obviously NO, -N generated in the reaction and the maximum NO; -N concentration was 77.6 mg. L~ in the
effluent. Throughout the process S*~ was not detected, but there was elemental sulfur generated attached to the surface of the biological
sludge. During the whole process, different control conditions led to different n ( NH, -N) and n( SO;™ -S) conversion ratios, which
showed that anaerobic biological NH," and SO}~ transformation was not a simple serial reaction, more complex reactions and conversion
pathways occurred in the reactor.

Key words ;sulfate; ANAMMOX ; transformation characteristics; HCO, concentration; n( NH, -N)/n(SO;™-S) conversion ratio
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SHS™ + 8NO; + 7H" ——5S0;” + 4N, + 4H,0

(8)

S +2NO; —> S0 + N, (9)
3HS™ + 8NO, + 7H" ——3S0;” + 4N, +4H,0

(10)

M AR R R R LA HUBTR S NO; YR
R AE—A> pH FEARAY IS . 28 AHIE 5 b A K6 2]
S*T ARG, N RS T pH BRI . n(NH, -N)/
n(SO0; ™ -S) FAb L& & | K NO, Fl NO; Ve B i
FRARE LY IS, v LIHED, 72 LA NH,
B SO; - AR AT BB 2342 i NO; |, T £ [V 25 8
TTIE R AT B S B B 55 R A RO, dfE
ARSI HY N 7, S0; ™ 5 NH, & Az IO Az B
JEwE . NO, FINO; NH, 5 NO, K/EEGREARA
FALE R, BT S NO, A NO, kA A SR g fe
JIVE, MAE SO; H T AR B 55 22 R i FE A ]
BEAETE. XA UEH, DL ANAMMOX 40 5 3R 4
AT SO; W NH, AL S b ad #4247
= E A I L b B I CIB PUN AR Y A IUE L
il SN 3 R RN A g A%, 2R I R A H8 7 R Y
PUEIFREPE G 1 TP AR

4 i

(1) FEIR A 3 5 A P I s o i b 4 o IR 4R
AATE IR, UL E S R g8t NH, F1 SO; - &4 T
WAL e K5 AL H 5 5 47. 6 mg- (L-d) ~' il
16.9 mg- (L-d) ~'; NH, -NAil SO}~ -S iyfa e LR
Hen oy kL T 80% F143% .

(2) J I 3 78 HP A NO; -N B A=, ok
NO; -NYeFER KN 77.6 mg-L~". Ak il
IKAAGIN R S* | [FIAHHE AN I 15 Je 260k A= 22 Ak,
HH SO;~ F A0 iy B it B 5 A AR s e e i ml LA
I S° FNNO, 2 PR AU R £ 340 i 2 451k S N 1
By,

(3) RN ad A&, (A
n(NH, -N)/n(S0;"-S) BE/R ¥4k Lb & A= A8 4k, & W
NH, F1S0;~ MRAAY SRR AR R R A8
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