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The nitrification perform ance of active carbon fiber

packed-bed reactor

HUANG Xia~feng TAN Hongxin LUO Guo=zhi SUN Da-chuan LIANG Yangyang DONG M ing-lai
(College of F isheries and Life Science ShanghaiOcean University Shanghai 201306, China)

Abstract A new material activated catbon fiber (ACF) packed bed reactor has been developed to treat
artificial sewage at 25 —27 C. Hydmulic retention tine (HRT). influent of NH, N loading rate and
CODy, NH, N were changed to mvestigate the influence on reactor by measuring basic water quality
indicator and oxygen uptake rate (OUR ). The results dem onstrated: NH, ' N ranoval rate was up to 79. 41%

and the average OUR of anammox bacteria was 1. 24 m g0, /( g+ h) when the best HRT of ACF reactor was
3 1 h When the influent NH, N loading mte were, 0. 05, 0. 09, 0. 24, 0. 43 g/(kg+ d). the best water
NH, N loading rate was 0. 09 g/( kge d) and the NH, N removal mte was 80. 21%, the average OUR of
anamm ox bacteria was 1 42 m g0, /( ge h). Whlie the CODy, /NH4+ N 1ose fram 2 to 6, NH4+ N removal
rate decreased gradually and the CODy, removal mate increased remarkablely W hen CODy, /NH, TN was 2

NH, N memoval rate reached 80 9670 and OUR of anammox bacteria was 1 40 m g0 /( g+ h); Meanwhile
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CODy, removal rate was up to 69 01% and OUR of heterotrophic bacteria was 2 02 m g0, /( g h), when

CODy, NH, " N was 6.

Key words activated catbon fiber nitrification perfornance CODy, NH, ' AN; oxygen uplake rate
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Fig 1 Schematic representation of ACF nitrification

packed bed reactor
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Tab- 1 Quality index of feed-in solution mg/L
NH,  N&&E N0, NE & NO; NEE DO % PO, * N& pH
L 9740 13 0. 2940, 01 5. 2740. 46 6. 34-0. 25 0. 7640, 02 7. 4240. 31
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Fig 2 The change curves of anmonia N, nitrite N and

nitrate N in the experinent
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Tab 2 The influence of HRT on nitrification performance

HK K B bR (me/L)

HRT/h = — NH,  NZEB=z %
R NH, N NO, N NO5 N v ONEERE 0
05 1 1850, 030 0. 11220, 01® 4. 830, 058 48, 930, 88¢
1 0. 860, 07> 0. 1220, 0012 5. 290, 02M 64. 10, +2. 21b
2 0. 420, 02¢ 0. 0740, 003b 5. 3640, 01hd 78 061 48¢
31 0. 420, 03¢ 0. 050, 004 5. 4250, 01be 79. 411, 37¢
3.9 0. 520, 02¢ 0. 07 -£0. 0DAb 5. 3300, 02N 75. 7540, 57¢
5 0. 690, 044 0. 09-£0. 0024 5. 3120, 04¢ 67. 090, 70b
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Fig 3 The influence of HRT on OUR
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Tab- 3 The nfluence of anmonia concentration on nitrification performance

K4 b NH, ~ NEBRF

S K thK K EN PNt o

NH, NS NHo NWKE N0, NUWJE NOs NVRJE Tkge ) ZHRE ()

¢/ (kg d) (mg/L) (mg/L) (mg/L) B

G~  0.0540 001 00440 001* 00540 007+ 5 0940 03 0. 04-£0, 0012 70. 9341 090
B 00940001 00740001 0. 06--0. 004 5 320, 04b 0. 070, 001p 80. 2140, 710
T = 0. 2440. 009¢ 0. 1940. 007¢ 0. 35+0. 016> 6. 71£0. 01¢ 0. 1140. 005¢ 44. 99+0. 52¢
G 044400071 0.2640.020 04240 040° 7. 87-£0. 04 0. 1640, 004 37. 6140, 53¢
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= 2.00
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Fig 4 The influence of anmonia concentration on OUR
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NH, NI 6Z5450F. CODy, f ik EBRE N
65. 01%

FE X ACFIHRHE SR AP OUR #4174
W, 25 RIS, AR OUR 224 & AN A
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Tab- 4 The nfluence of COD,,, /NHfr N on nitrification performance

CODy, / Hi KK B AR (mg/L) £RE (%)
NH, TN NH, N CODy, NO; N NO; N NH, TN CODy,,
2 0. 4240. 032 4. 09+£0. 072 0. 06 0. 01= 4. 59+0. 08 80. 96+0. 852 —4. 66+0. 452
2.5 0. 6940. 01P 3. 7940, 02> 0. 1640. 01> 4. 8740. 05> 66. 3540. 94> 14. 6641 23b
3 1 14+40. 05¢ 4. 034+0. 122p 0. 26+0. 01¢ 4. 30+0. 02¢ 44. 79+1. 71¢ 21 2142 12¢
4 1. 5640. 044 3. 9640. 072 0. 13-+0. 02bd 2. 4640. 094 23. 5540. 384 48 79+3. 074
5 2. 16+0. 01¢ 4. 65+0. 10° 0. 07+0. 01= 1. 8240. 08¢ 0. 86 +0. 05¢ 63. 4340. 39¢
6 2. 7440 04F 5. 6140, 084 0. 1140. 024 1 20+0. 09f 0. 46 +0. 06° 65. 0140. 46¢
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2 Lo 80. 21%, M I E A OUR K L 42 mg 0,/
1=} "
| —
3 0.50 (g* h),
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Fig 5 The influence of CODy;, /NH;r N on OUR
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