PEUESH-CRKCELER S EERTHTL R X E

ML SEMEEREBERRSREKFER

AR DE NEF
BRI L KE TBRESHFBTE¥R BRET B/RIE 150090)

5,1 ;

W Hm A R EACRIRTER G A TE LR IR AK#EAT T RIS BAC BRH 5k NH,'-N JURMIAT LR, &
Sﬁ%%ﬁ% =R T 2k ke RSB HF N : FFBAC>P/BAC>0O/BAC. F/BAC. P/BAC Xt NH,"-N ]
T LR RS H O/BAC 29 61%. 46%; P/BAC. F/BAC ¥ NH,'-N I EL{ AR IMHIREN
B RES, X NH,-N 83 BB EHETEE 1.75mg/L. 2.20mg/L (O/BAC 54 0.73mg/L), M
O/BAC % /K NH,*-N #KBEAIZE(L B A R, AR RESHBA: E£FRK NHS-NREELHRATEERA,
ZHIZREHAS NO, -N REMIBE, ERK NH-N KRERARARE 3.0mg/L EL LB}, P/BAC.F/BAC
HAKPREI NO, -N HIRB R, M/LREXNEKHERBEFETHERE tlj:k;‘)

xRiF: REL. EPEER. EE. ERRER. MR

ERHFEEHMETME, ELEARKRESEY, EE (NH-N) KE 0.25mg/L
AR LML EE K, THFEAHAEERIUE RN AN SERRR . EERIERRE
HEABRKE, BEEENER. B TEHRER (NO, -N) REMMRIBM, W& A HK
e B e AR E L EREE, BUMRSEBUEYR. " Bk, E=RREKPH
NH,"-N fINO, -N B X EX.

1 LR/

LR BUK. FigL. BERNE. ARPEE. EPEMER (BAC) (GG “3E
REFHERNE. FANE=HFE4RASHNARERET SN (HE P), %R (?ﬁi
EF) MR (65 0); #EBXN 2.0mg/L £ . BAC MB/KRFETRAAR. LERTF,
SR I EPBACHIBRBRESRA: #HKmh 9~

10mg/L 2B GERUA BIHEARE), HKimh 4~
Smg/L (—REAAEY LB AKERIAREN
7r damg/L Ll L, BB RREFNOIEER
B2, SETTHARN 20L/d, XEH
R qe=~1.036m/m’ *h, q«a=0.663 m’/m’ +h.
H P BRKE B e RIEMTEL TR ILER, K
BN E L. BRTERRAK. 1. 10 !% YW b
BN BEmt. HKBEES; ©. OFFN: gt
BAC M. H/KEHEE. “PBAC. F/BAC.
O/BAC” 434 “REMLEHE SHANMALM =
EUETERER MR M MEYIEER !
BH. REFEANEYEERRE” MRS, SRR Gk ]

2 GR5itE: R awERE
PRI KA e NH, ' -N (R X ER WL E R et . e AR TEK
ARy NH-N 2540 s 1E A 2UL0 NO,™-N B NO; =N RITR . b RN R 4 =25 1T 1,
REES, BRHHGER (hy) BN BERRE:
INH," +30, — 2NO;,” +2H,0+4H +hy (TLEEEHE) (1M
2NO,” +0, — 2NO;” +2H,0+hy (BHERED (2)
NH," +20; = NO;” +2H,0+hy (F{L@E) (3)
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PELFERB-CEKEEAZEREBEARATITS I

2.1 R NH,"-N WK

200399 A1THE10 A20 A, KKK NHS-N KBS 0.19~1.40mg/L., NO, -N K
BE% 0.012~0.057mg/L, NO; -N3REX% 1.01~1.88mg/L.

1.1.1 £LEX NHS-N RHERHER:

o 1. 20 3R, ERERR: () RKSERAME, NH-NREHFLRREEH
Fi, XTHER B TORILIER MK PN ORERSEY R KEEHER S
BEBTF. () BN FREAELE, SHIZHDEIES BRI NH, N f> B 5,
Atz M) =R EREBERN, AT EETTRERET: ARPRELK T HORABICAHE.
B, ARPNBNREDAERFEORBE 16
LA E N RE KRR, FLmiLeEns gu
—RWRE. (3) ETEX NHS-N MERE -f‘-f

@ARE BAC b, WHENGEHEREENE I |
SRR AN . RENRAREREES
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NH,-

BRI ARKNRAARESERLRTARE ., J o
i, MRS REWEASENEXED. 0.2 30%
ERT RS L LS NHS-N KL o LA : mr—] 20%
BRRERKER, RERENBBREN: O O S P o & 6
FiBAC>P/BAC>O/BAC. PRI B fn_ ﬁm & f._ '; &E'zm o mEA
IE 1 Fi7R: P/BAC TEX NH'-N 7R s smpmk —e— 8%
Hﬂﬁi&ﬁgiﬁﬁﬁﬁr iﬁ%%'ﬂﬁ?ﬂ 95%LL ks B 1 PBAC T HERZBHN

STRWIERA NH - NREHRT ZKigfE: 9
A 26 H1.40mg/L. 10 A2 H 1.32mg/L. 10
H 20 B 1.04mg/L, HcAFZERFEA NH,-N,
B3 BRETHED, ZR|OLZVEKSL
£ 10%LK % . B8R 5 HKE NH,-N RERIK,
#77F 0.39mg/L LLF.

%tF FABAC T2 WH 2, NH,-N f £
ZEEIREE 5%~ 100%2 0\, EERK
NH,-N REEHP AR T RERFEETE & 5 & 4
EBMBR: ASEZREREINEERER, fﬂ_ﬁm & f._j;ﬁﬁj:m o PRELK
BRZTEMP/BAC TEHELEFIREEIRE _a—memmk — k%
firpd ARTRE S, EMRETRIBA D, EZERFMH M 2 F/BAC TEMERMMERNR
£ BRI 7E 88%4K 4 - NH'-N B fEHH
KIRE R EENAN 0.15mg/L, R BB
A,

R, B 3 BoRAE O/BAC TE, NHy-N
IR EK NH-N icERERPENHE,
HEshRERA: EER/K NH N REEsh1E
SHBDAHHERT, ZLEHTHEEEEN
NH,"-N ZRERX FHER K, 7F 55%~100%GCH Bt A
N, BRAMZBRBEURERK NH N RER @pﬁ@f@?}ﬁ;ﬁﬁ‘ o A5 B
{L{EN; YE/K NH-N RE HIRee{Er, & NN
BEBUTEREUK NHON WEAR, £ _a perux e zog

BRTERA, BIKERBRRENR 20%ELA. B3 0/BAC TZXNERMERER
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2.1.2 FLZX NO, -N IEBRER:

K A iHAL R P ) R fa] =g =2 NO, , B#%r=¥R NO;~, FriA NH,"-N Z£E# NO, -N B
BHx. HAEREREF NO,™-N BRBa#A: Btk BEEK NO, -N Flfdy NH, -N 4k
MR K NO, -N. BT #EKH NH-N FRREEET KT NO, N, LFr b8 =34 S
FRE, MAHAENERERIBER, —MiAN, & TR K KA (1 NS)NTFHY
RO B A LU MG B (1 NR), LR H % KN 1B/, BrLlEled &4 T BN S
[BIF=418 NO, -N LR BB Y, FRER 1 LRERS, ST 2BAHKE NO,™
-N FREEBEEM, X NO, -NERIAKH AT E 90%LL L.

L UK NHONRBQIEE (<1.5e/L) &+ TEMNO, NLBKARUMMM __

iR 09-11-03 §09-14-03 [09-17-03)0920.03[09-23.03)09.26.03}09-25.03 {1 0-02.03 1 008 03] 1 0-11 w3 |10-17.03 |1 02003
WAL (mgL)
[RANH, N 0355 | 0.506 | 0303 | 0292 [ 024 | 1404 | 0532 | 132 | 0741 | 0543 | 0.193 | 1.044
RANO;, N 0046 | 0012 | 0037 | 0.035 | 0028 | 0.023 | 0.02 | 0.006 | 0.157 | 0.154 | 0.104 } 0.036
P/BACT ZHAKNO,” N 0.016 0 0.001 ] ¢ c.001 | 0.001 | 0.003 | 0.009 | 0.001 0 0.01
F/BACT 2t /KNOy™ N 0.002 0 0.001 0 0 0.003 | 0.00) | 0.002 0 0 0 0
OBACLZHANO,” N 0.023 | 0.001 { 0.001 | 0.001 0 0.002 | 0001 { 0001 | 0.004 | 0.003 | 0.001 | 0.006

Hep. 0" BFHEREBET

sk HE . P/BAC. F/BAC 5 O/BAC Hlt, IAFDRHM NH,-N AER KK =
BB, MH NO, -N HBR&ZHKREHRRE. TERETHAMITZM BAC FHAEEE
VBN EYEE LA TES, BRBERNETHERATS; MEBEURNEE—F
S5 _SHEALB TRENDSTE, ATMHBREHRLRENO, N, LB BkHEEREY
LA NO;™-N, FHAHEL NO,™-N M1 R. ZEFE/K NH,-N RE UM LREKESR, =
HHAKK NO, -NEREHEFHMBEAHZTMN, XTEEHTEHITEALK NH,S N A,
HREERBRANES EFRE AR AR BREEMR, BEEMRIE NH,-N £ZRE
B TR, ATD NO; -N MAEMBRTIREE, BANHERE-ER AP,

& LR, =R T 2 IEMEENKRFBHEEREN: F/BAC>P/BAC>0O/BAC . F/BAC /Y
WL RMEHETERRE, SERAK NHS-N IREZRAHENGE R ER, NH-N (EREES
g, HKEKER, BF~4 NO, -N IR E. P/BAC 7 NH,-N #1 NO, -N i =Kk&EN Lk
MATEHEFTERZ AL Z A, BRABEENBULEES, RRAMEEE. O/BAC R
7K NH,-N #1 NO, -N B msr K, Rk hER.

2.2 Rk NH-N RERHT:
2003 £ 11 A 30 EE 2004 £ 1 A 5 HEKK NH,-N 4 0.79~3.12mg/L, NO, -N 4
0.014~0.046mg/L, NO; N } 0.98~1.20mg/L. FELRFERKPEN— BB TILE
(NH,CD, {#8F/K NH,"-N &EEAY KF0.79~4.12mg/L.
2.2.1 FTEX NH-N B EEBRFAR:
ME 4. 5, 6 PLIFEH:

(1) =M TLTESN NH-N ZREHDKK/NDA: FFBAC>P/BAC>0/BAC: F/BAC Rk
HiARRT B NH,-N ZEREEH, 3 NH,-N 2REH P/BAC FHHRHY 15%, B O/BAC
HRSEIGE L 46%; TEEFMEAAREST, B NH,-N FIRE K HIAE 7 3.0mg/L A
T, R LENaTR AL BB NH -N KB R HAKRR.

() TEERZREAHT, F/BAC X NH,-N RERFH M ERRMBK LR TTEEALTE 3.0mg/L
£4, PBAC Xt NH,"-N 18 LR AT GERR K —&8, 250 2.5mg/L X4 . HIRKK NH-N
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WESEAR, X3 4.0myl EE8, FEEY
HEBRBEHEETUARKT, KREHILK
NH,"-N BiH/KH Y. T O/BAC REHEK
NH,"-N R 7E 1.8mg/L LA B}, KA BEIE T
AR TERI R,

M 4. 5 afLLER], H{LRAK NH'-N
WERRT®, i3] 3.0mg/L L LR, P/BAC.
F/BAC B2 /K ) NH, -N ¥R BE H 3008 B 1Y)
e, REHETRE. BR P/BAC. F/BAC
Hi7K NH, N 3R EES8 i, A3 T 1.0mg/L LL L, iiﬁﬁ o ii:ﬁﬂ:m
B EAMIIARGES X NH,'-N RIFEERBIE
HERE, FTRERTABAN 1.75mgL. o T PAC TENRRMERML
220 mg/L. . =)

BT R, BAC 7K NHON REBMEH 2
QTR NH N WEERF T %, Bl £
EERMNEDRENAGTHREEAKEE, F
MEMECRNETFRENBERES AR
£, B, BRREIYNEFERAFENRSHE
FoK P B RE,. U S KPRBERER =2
BT —FuEm, XThEik MR Hl{EH SIS SIS S ﬁ‘@:@* A¥

ATREERERT. ARHER, NFRUE & i’; NS
N, AEE. RESBIEENEHET, RN A RS e
EETESRMES NIL-N B s B FBAC TEREAN SRR
¥, % NH,*-N W EEBHME R NH, N 2.5 4 sl
H#E: N NH, N REBEMNEREHETFE
% [3]°

i 6 Fros O/BAC ) NH,'-N £kt
M, ZLEREENAN: BERERKTF
NH,-N R ERF &, 5 NH,-N X228
BMTRBEYE: SREEPI NHSN 4%
BB THIEL Y 0.73mg/L 5745 BMEZELR - e
FI7K NH,-N Wﬁﬁﬁ’]"*ﬁfﬁﬂﬂ'r % NHy-N N ﬁp’b mp"’ \p"* [l \9'5 < B

NK,*-NZRE

o N
O W4 = 0 NN D O B Ch

by - ™ AN
MEBREENAREIRE, AnERENEN & 8 00 0ty
2,,___[: - K —O— iEE K
ﬁ ° —A— REGEHAK waYome R ER

_ B 6 O/BAC TZXEEEILERMDR
2.2.2 FL % NO,y -N M ERRIFHR:

£ 2 XT: EEKNH N RERER, P/BAC. F/BAC B2&5Iz1TH H/K NO, N #Bf
X Fit7K; T O/BAC KK NO, -NKERE, ZRBEHRE.

7E 03 £ 11 § 30 H~12 A 6 HE/K NH,'-N K E ik 3.4mg/L~4.0mg/L i, P/BAC.
F/BAC, IR T B HKPH NO, -NKERTH/KRENIER, BIHIT NO, -N B &R/
ME, XaTEER B TR EK NH-N /KK E#H BAC PR EHRENHEEALERIR
(R ER, HEETREMAETY NO, -N, BEIRNHELARERERNARRD, EIE&F
fe K WAH B B (AR =4 NO, -N e2f 4, T EPRIRME RNFEZENM, X
EHHT NO,”-N M RIINE, RMAKGBMNERY, B NH -N iREREXREE
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FENESBEEKGBLEREBERPHTL L IE

2.9mg/L~4.2mg/L BENEFHCEH, EREEEKNANERBUEESHRERXIEEN
FAF T HEZERTEM, X NO,”-N MEALAEH R nsR, 7€ BAC RN RN EHEDE
3, WK NO; -N REBABAM TR, HEFRTHKKE, NO, -N WEREHFHEH, B
XA K EAE

X1, O/BAC WHEEIATE BAC RN AV BNAEYNEN FHSNES TIHE, T
INEREIXT NHy-N H RIS E B IRE G e RS — P RL R =4 1 NO, N,
BrildiZKd NO,; -N B ATRER, —HEBRAFEIIREMN NO,™-N HAKKRE.

F# 2. RAKH NHS'-NRERE (<4.2mg/L), A LTEX NO, N ZL2E R A4k pox IR

B #
10-3503 102803103103 | 11-0303 [ 110603 | 11-09-03 | 11-1203 | 11-15-03 | 11-18-03 | 11-21-03 }11-24.03 | 11-30.03
WX (/L) '
RUKNH,“N 2n7 2.138 0.807 1 OB18 | 2443 { 2426 | 2.421 1.973 2708 | 0.788 1.753 | 3429
FANO,” N G.015 0.074 0.097 | 0.10) | 0.006 | 0.048 | 0.067 |} 0055 0059 | 0016 | 0.46 0.03

P/BACTZHANO, N | 0013 0.023 0.021 0.01 022 | 0014 | 0024 | 0.039 0077 1 0.002 0076 | 0057

F/BACTZHIANO," N | 0.015 0.03 0.004 | 0.001 0.024 0.01 0.009 | 0.004 0.012 0 0.008 | 0.031

OBACT ZHANO,” N | 0.006 0.01 0.013 | 0.01! 0.0 0006 | 0007 | 0009 | G006 | 0001 | 0003 | 0.002

(%)

120303 (120603 | 120903 |12-12-03[12-15-03|12-1803{12-2103|12-24-03 | 122703 12-33-63101-02-04 010504

R (ngl)
KAKNH,-N 3.945 4.001 3.153 3.333 1.457 3457 4.119 3264 3438 2.881 2.993 3491
FANO,™ N 0.022 0B 0.03 0028 0.2 0.02 0.014 | G021 0.017 0024 { 0.021 0.046

P/BACT £ H/KNO, N 0.055 0.033 | 0.5 | 0.019 | 0.011 0014 § 0007 | 0.024 | 019 | 0017 | 0012 | 0.017

F/BACT Z i &KNO,™ N 0.031 c.0z7 0.3 0.011 0017 | 0.018 1 0.001 | 0018 0013 { 0019 | 0.009 | 0.021

OBACTZE W ANG, N | 6001 | 0.001 0,000 | 0.001 | 0.00t 0.008 0 0.001 0 0.004 0 0.016

3 &1

(D=F T2 Ee MRS 4 : FFBAC>P/BAC>0/BAC.F/BAC . P/BAC it NH,*-N
R ERBESHEE O/BAC 4] 61%. 46%;

(2) P/BAC. F/BAC %} NH"-N BT rbth FMB R BARIENAE S, 5T NH,'-N fgext -
BB FTER 1.75mg/L. 2.20mg/L (O/BAC TERHF 0.73mg/L), i O/BAC T
ZXTHEK NHy N R BB ECHBUR, SRR EHR K,

(3) ZER/AK NHy N IEZANEATEAA, SHRIERGEHAKF NO, -N KEHIEIE,
7E[RK NH, -N IREZA A 3.0mg/L LL L&, P/BAC. F/BAC H/KPHI NO, -N H IR
F, MILKEXIKEIRAEITRHERE HK.

53R

1. E5E, MH, MRk KLE, k5. PEBATISHER, 1999;

2, EW, EEA, MAKAKPLER, b5 PEMEREME, 2000;

3. BAK, BR, & EHBBERUGRKPEIDNERN, PESKHEEK, 2002, 18 (8): 44~45;
4, 2, HUE, &, fosRBEKEUHLEPRBNSI %, PESKHEK, 2003, 19 (4): 15~18;

178



TRUERB-CRKEELERSBERT T 4100 4E

Preoxidation/biological activated carbon process for

ammonia-nitrogen removal in micro—pollution source water

MAJun JURan Liu Guifang
(School of Municipal & Environmental Eng., Harbin Institute of Technology, Harbin, Heilongjiang 150090)

Abstract: Effectiveness of amimonia-nitrogen removal is compared in different preoxidation/BAC processes with
three kinds of oxidants. Micro-polluted source water is derived from Songhua River. Results of these study show
that these processes exhibit different ammonia removal potential in the order of F/BAC>P/BAC>>0/BAC. The
average ammonia removal of O/BAC is 61% lower than that of F/BAC and 46% lower than that of P/BAC; P/BAC
and F/BAC possess good capacities of adapting to variations of initial ammonia concentration. The average
ammonia removal of P/BAC and F/BAC can respectively attain much as 1.75mg/L. and 2.20mg/L whereas for
O/BAC, ammonia removal is low as 0.73mg/L. Fusthermore, ammonia removal capability of O/BAC is sensitive
to initial ammonia concentration therefore effectiveness of removing ammonia varies to higher extent to that of the
other two processes. Additionally, effluent NO; -N is low for these three processes in high range of initial
ammonia concentration. Interestingly, when initial ammonia concentration abruptly increases to higher than
3.0mg/L, effluent NO, -N of P/BAC and F/BAC is more than influent NO, -N for several days and then shift to
steady state of low effluent NO; -N concentration.

Keywords: preoxidation, biological activated carbon, ammonia-nitrogen, nitrite-nitrogen, nitrification
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