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Abstract: Based on membrane separation technology, combined with flow analysis and bromothy-
mol blue spectrophotometry, a simple and efficient method for the automatic analysis of ammonia ni-
trogen in complex industrial wastewater was developed. The impact of substrate pH, salinity and or-
ganic nitrogen on the determination of ammonia nitrogen were examined in the experiments. The find-
ings illustrated that the above factors would not interfere with the analysis of ammonia nitrogen by this
method. Under optimized conditions, the method achieved a detection limit of 0. 16 mg/L and a lin-
ear range of 0.57-30 mg/L, with good precision (RSD<3.0%) and fast analysis speed (sample
throughput of 15 h™'). When applied to ammonia nitrogen detection in industrial wastewater, the re-
sults were comparable to those obtained by the distillation—neutralization titration method (HJ 537-
2009). The recoveries using industrial wastewater as a spiked matrix significantly (94. 1%-99. 0%)
higher than those from the standard method (47. 7%-68. 5%). This method provides a reliable, low-
cost, highly automated, and interference-resistant solution for ammonia nitrogen detection in com-
plex-matrix wastewater, and shows a good application prospect in the field of water quality detection.
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Table 1 ~ Comparison of three common sample pretreatment methods for ammonia nitrogen determination in wastewater

Method Main advantage Main disadvantage Application
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Fig. I Flow diagram(A) and physical image(B) of the automatic ammonia nitrogen analysis system

PP: peristaltic pump, the value represents the flow rate(mL/min); IV: six-way valve, in the A valve position, the solid line pipeline is con-
nected, in the B valve position, the virtual line pipeline is connected; MC: mixing coil; SP: spectrophotometry module(PP: ¥EaNZE, %0{H
FRAGHEHE (mLmin) IV 5 S, A6F AIRIN . SSAEREHE, A0 BIIRIY . IR BT, DIV BADK: MC; WA
SP: S EEREEY)
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Fig. 2 The optimization of the main parameters for the system
A. BTB absorption solution concentration; B. injection time; C. separation membrane length; D. temperature; E. typical signal output diagram
with(main) versus without(inset) a color-developing coil; F. typical signal output diagram without(main) versus with(inset) bubble interference
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Fig. 4  Effect of salinity(A) and organic nitrogen(B) on ammonia nitrogen determination
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Fig. 5 Typical signal output diagram(the inlet is the standard working curve)(A), the precision of the spiked sample(B)
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AT o AR AR, A7 109 D0AR i 284 94. 19~99. 0%, i 35 1 b vk 77 1 114 [l Wig 28 47, 7%~
68. 5% b7 i IR R ARA W REIE R A . BT H KK B A A R AL R A PR 2 K s
A%, EREEE (8 2%~5%11) Na,S0,) , H A'HI Ca™ iR EERSE . Pl RERSI Z R R NH, I RALACR . X —
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Table 2 Comparison of the developed method with standard method for ammonia nitrogen detection in industrial wastewater

Sample Spiked/ (mg'L'l) Standard method This study
Measured/(mg- L") Recovery/% Measured/(mg-L™") Recovery/%

1 0 2.80 - 2. 06 -
2.90 4.18 47.7 4.85 96. 6
4.20 4.97 51.7 6.01 94.1
6.05 5.78 49.3 8.05 99.0

2 0 6. 00 - 6.53 -
2.90 5.81 65.3 9.34 97.0
4.20 6.27 61.4 10. 56 96. 1
6.05 8. 11 67.3 12. 44 97.7

3 0 10. 60 - 12. 65 -
2.90 12.49 65.3 15.42 95.8
4.20 13.27 63.5 16.75 97.6
6.05 14.75 68.5 18.50 96. 7

2.6 FHIEILR
A J7 10 S BUA E TR GRS H W5 TR LRI 3 BRK B B R HEObR 8 7 mg/1L 2K
A, BT IR AR BRI REI E ARG ZOR . B2AIR- P AR E T (H) 537-2009) 2540, RS -7k
Wl YR % (H) 666-2013) ° 7 B S AR BUKAE AT 7 2R PIAL ] . AH L ZRTE IR % 15 ¢
PRI, WO SIE S S BUEL A BT . 5 WL e )2 U Y MU e S B U7 iR AL, AR
FERHIH) HEMC i A2 8 IROTIF S . A Spsh 2S5 s
3 BORER M W7 IR AL

Table 3 Comparison of common methods for the analysis of ammonia nitrogen in wastewater

Method feature Separation method ~ Sample throughput LOD Linear range Sample Ref.
HRE R ZRAmE FTHAE 0. 05 mg/L - TEK . TalkgEk [5]
WSS+ R 7RI - 0.01 mg/l.  0.04~5. 00 mg/L V5K, Tk [6]
IR S5+ 43 e B Wt 75 E[BEEsSay 9.1 pg/L 0.014~14 mg/l.  MIZEK . 57K, MK [7]
iTREIRE R IR iy o152 E A == 0 | 5 2 - 0. 6 mg/L 1~40 mg/L K PR [8]
WALt RS 11h” 0. 1 mg/L 0. 2~20 mg/L Tl Bk [9]
WA EE )RR 8~10h™ 0. 03 mg/L 0. 05~15 mg/L MoK . K [10]
W HT O HFMC 15h 0. 16 mg/L 0. 56~30 mg/L Tl JEK AT
3 & it

AW I & T —Fhal S04 H s &R T RS H T Dol B K &R0 B sh Wil . i 7E 2l sy
BAEE, AR TSR E A LR S E AT, AR R 4 0. 16 mg/L, & iETE
0.57~30 mg/L, FEEERSD<3. 0%(n=7), HESGEE 150", A% ASMERER, WEAE, ETIE
K E AR LR E BRI BT R I i
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