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TERG I NH,-N e B 59 itk 75 2k CRIPR SUIE O
S5 SR F W, X PR Rk Jr vk T B OGE K EE R TN A
NH,-N e B G I /4 mr 52 v ffE s vk . SR 0m ., i T 7E
o axk A v R BER AR 2 A K A B 1R A
T VETERG I 52 B K RE B TN AT NH,-N ¥ 32 i) # 4E
B AR . FE H R TR A A T N H, -N i
37 ZH A — A EEE IE R B IE R A E
TKAE S AR AE AR T AR A o DR I A P T S 560 K5 B L b 200 A
B SR g | A —HERE ST 8 IE R A AR,
HE— 25K T S5 R 45 A M

YT ARWESE LAVs KA BT H R HE LK R
XF G2, SR B o T 35 R A 1 A st Dy 3 ARG T SE2 o 7K
FEr TN R NH,-N i B2, IF 45 & B0 K A i SS ik
JE B R AT X LG A3 BT . B E B AR W TS KK FE R SS
e B Kk g T AL B 7 sU%F TN A NH, -N ik B A6 il
25 SRS A, T bR oE VR AR T R R Y AL OE
Jite » LA B B R 00 M S A 3 75 K K RE TN A NH3-N
R 1 HE B AU

1 MH5RFE

1.1 XE5iKH
1.1.1 A&

AR LA % BE 3 (UV1800, H AR B ), A1
B AL (10 mm) , i Fe 78 V5 K T » L 2E B 11 3% 38
a4 (25 mL) . HL2E B 10 3% 3 [E 5 (50 mL) ., B
AR, B (100 mL) .

S T B AR B e VR RS VR L (L + O ER
PR ¥ 1 L T Z K gk IS A B A L BB A7 T sk
B3 X5 G
1.1.2 &ABEE

TN o ARG 7 325 270 - e HE e o 8 TR 0 4
e HNR 60 B (HT 636 — 2012) ™ it & il 1R 40 4 v
R (10. 0 mg/ L) B 14 3 A7 R B 5 L (1 + 9) &k
PR

NH,-N A K5 00 7 325 350 - 422 BE 4 [R50 49 ok
S (HJ 535 — 2009) " Bt B NH,-N #5 i TAE %
W (10. 0 g/mL) BRRRFFI MR (100 g/L) V2 A LB
W (250 g/ L) (I A1 R 45 4134 Wi (500 g/ L) L i fk 5k - it
Pl - U A AR B T (AN TG

JIT R0 2 2k 43 A 4l 7 L 526 K S TR EOK .
1.2 A&
1.2.1 KA SS R E M

A6 15 K K BE R SS R EE B R I SR B oE 7

B—— @5 (GB 11901 — 19897, Bl & Bt 100 mL
P57 J5 R 3k D /0N BRCHE R AR ) 5 1Y
JEMEE, T 103 — 105°C Bt 2 fE A 1R K A
wE 2 PAT.

1.2.2 KA TN IREAM

BURE T 05 K AR B H R SR L H K JROK R (i
FH 0. 45 pom U85 28 8 E A7 95040 3R, 43 00 >R F A HE
AT 7 ik (= TR A T JiE 7Kk R R 93 A B S K
FERY TN B, B Rl KRR B 2 AT

SRR IE ARG KRR TN e BE A0 o i P S5 . U
3 R A RE , HL b — 1 R R AR {9 5, 55 — 1y
TRRE A RE 11 TN B MV R e FR =k 1 1 i 45 A
A5 BRI B 2 W 3 3R TR ) TN fE . s R =
iR e (. — R S (6D + bR i X 100 %,
B IAR ECR B A 90 %6 — 110 %6,

B 2 JRU KRR T b B KRR L SR A o 5 8k 43
Kl 220 nm A1 275 nm PN KT TR KRS F AL B
Je K FE W% B T bR E O R IE R OE A, =
Ay = 2X Ay s R =P IE SN A 220 nm 275
nm 1 340 nm 3 A9 T T KRR R A B KRR
R, M = KRR IEW L A, = Ay — 2 X
A ys + Asio o
1.2.3 k# P NH,-N & &40

(D ARAHETT .

BT BT K AR B H R HE K B R KRR, e it
ATELEEDIVE SR J5 40 W AH 0. 45 pom P8 JBE 98 48 %)
W W PR AT oot uE oAb B, B R R W AR ME T Ik
(HJ 535 —2009) " # I 3& ¥ vh NH,-N % . &4
FEMKREBEE 2 P17

(2) WK%,

HUHE T BTG K Ab B H R kL K SRR RE L
JH 0. 45 e 8 5828 98 F 47 040 2R, PR OB K
R 00 KA A IS KRR R NH-N O
BT KRR E 2 A P17,

L AR I A B UG 2 i KRR R T A B K R L R
TR NN G ) B 445 3 420 nm A1 650 nm
PR AR, Tt R M BB IERE (k= A/
Asgso) s BUE H A FF 47 AT o] 790 Ak 2R 4% J K A F 50 mL
P8 v W B AR LR, A 1.0 mL W A R B A4 %
WA 1.0 mL 44 [G50), IR ) 3 10 min, 23 5] T
420 nm A1 650 nm &b K W H 0 % B, AR 4 A X
A = Al —k XA, 5 B HKFEH NHy-N B A5
FE IE R G AE , 5 i Lamber-Beer & A i & 1) NH, -
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N A TAE I 2t 38 KA b NH,-N e,

XU K A I KR NHL, - N 4 o 1 52 56 BTG
O3 TR B KRR HLrp— 03 3R AN AT AT 49 55 55 — 13y
TR A ZE 5 9 NH,-N BR300, # BRSO K 1
PRAE D B[] o DU 2 7 03 1R v iy NH-N MR BE .
PRl F6 = O Ar 3 B I s (8 — R I D +
JbRiE X 100% . FE & bR R Y S 90% —
110 %%,

2 HREHMH

2.1 WRAEFERMAES TN 1 NH,-NHWER
X b

P 1R R oy % B y5 K A BT 22 HOE L
JKH TNINH,-N BRI 25 8, i 1 af 0, X 352
BroKAE SR AR HE D7 35 AR I 25 S B T B | ) TN
G ¥ BE /N T NH, - N A I v B2 A 4 5 i B8 1,
TN J& KB & PO 28 200 SR, B A48 NH,-N,
NO, -N.NO; -N & HL A 5 &H A B 2R A P
FEHIE X — G AR A A HLAY, e b Hi D A6 )
TN 8¢ NH,-N W AR fE ) s R 7R sk 6, L 2 T ok 1S
eI ZE S, K, 75 Z XA I TN Al NH,-N
R BE B bR E 7 IR AT 4 BT DT A5t 52 T A v 7 1% o
Wtk E R R &R,

B w
T T

Concentration (mg/L)

(9%}
T

1 2 3 4 5 6 7
Samples

Samples 1 -3 were influent and samples 4 — 7 were efflu-

ent in the abscissa axis
BT bR J7 A K RE o TN A NH,-N R 45 2R 40 L

Fig.1 Comparison of TN and NH;-N concentration in
water samples detected by standard methods
2.2 B EEDKE TN 1 NH,-N B# 54

TN Bk )7 3 B bR By 93. 7% — 107. 06
(& 1), M NH; - N St J7 i 69 i b [l i R
92.6%0 —104. 000 (£ 2), ik, ik Jr i % 5 br A
o TN A1 NH,-N & 5 B8 B A R 4F iy i v .

F 1 ZHEAKERN TN WK E B 048 B4
Table 1 Spiked recovery of TN concentration detected by three-

wavelength method

Jndr i C6)

Recovery rate

BE AR (mg/L) Kol (g (mg/L)

Spiked Detection

Samples ilue (mg/L)  value (mg/L)  of spiking (%)
1 0.1 0.107 0. 000 107.0
2 0.2 0200 £ 0. 003 99. 8
3 0.4 0.399+0.011 99.8
4 0.6 0.562%0.009 93.7
5 0.8 0.792 £ 0. 068 97.6
6 1.0 0.976 % 0. 055 99.1

R 2 FUEKERN NH,-N R B 5950 4R B i
Table 2 Spiked recovery of NH; -N concentration detected by

dual-wavelength method

KME (mg/1)

Detection

D& LTEZP)

Recovery rate

s JnAR{E (mg/L)
-1
F i Spiked

Samples value (mg/1) value (mg/L) of spiking (%)
1 0.1 0.097 £ 0. 000 97.1
2 0.2 0.194 £ 0. 000 98. 6
3 0.4 0.418+0. 002 104.0
4 0.6 0.556 0. 000 92.6
5 0.8 0. 832 % 0. 000 104.0
6 1.0 1.026 £ 0. 027 103.0

2.3 SSRENAKBEDR TN 1 NH;-N iR E AR B E
FHiER R

XT3 TV B RE & Qi bR AR B SS ¥ B <10 mg/
L B 7KRE , FLk 8 55 75 A AG 00 285 S AH 3 L A X i 22 1R
INCBY) AR FRXA KA BEEES, h®
3 RN 4 RIAN L XF T SS e B A 1 1k K K R L T Ak 2
5 2O b o D % 1 R T 45 2R 5 i AR R, TN A NH, -
N B2 0 AH ORI 22 43 501l 1k 10. 7946 Fl 31, 406, XF
W 5 3 I ARG DU 45 SR 52 i AH X8/, TN Al NH3 -N
e B I 7 AH X R 22 430 R 9. 71% 1 6.56% . X F
SS ¥ B BAR Y K K FE , T4 B 5 20 AR o vk
WO T3 3 R D 45 SR 5% il A K, TN R NH, -N v B
IS AH X 22 20 9/ T 1.21% F0 3.81% . g m]
U %F T SS W 28 s AR i b R AP R TN MR A
I 1 R I 2 A L R NTHL, -IN i 3 G T 45 R 25 S
3 MWD SS il h R 25 1Y E A,
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R 3 JRKFESHALEAKE TN R E®R IR

Table 3 Comparison of TN concentration detection between raw water and pretreatment water samples

TN ¥ JE (mg/L)

N SS ¥ BE (mg/L) I I vk TN concentration (mg/L) "
[=] 1] Q Y
S FF DT%E‘ SS concentration Detection Rel j.ﬁ XTjﬁj?it(.f >( %)
ample types (mg/L) method JE KRR 0.45 jom i clative deviation £ 70
Raw water 0.45 pm membrane

Influent 22.0+£0.7 Standard 3.19%0.03a 2.85%0.08b -10.7
Improved 3.50%0.05a 3.16£0.05b -9.71

Effluent 10.0£1.4 Standard 3.31%0.06a 3.27+0.06b -1.21
Improved 3.36%0.07a 3.32%0.07b -1.19

Note: Different lowercase letters on the same line indicate significant difference (P<C0.05), and the same lowercase letter in the same line means

no significant difference (P>>0. 05)
F4 JFAKRESFAAEKEE NH,-N R E KN4 R 33t

Table 4 Comparison of NH;-N concentration detection between raw water and pretreatment water

NH,-N ¥ ¥ (mg/L) R 2 ()

FEm R SS ¥ J¥ (mg/L) Har iy vk NH;-N concentration (mg/L) -
N . . Relative
Sample SS concentration Detection deviation
types (mg/L) method JE K FE 0.45 pm i€ 4L %)
Raw water 0.45 pm membrane Filter paper 0
Influent 27.0+x1.4 Standard - 1.92+0. 04b 2.80%0.02a -31.4
Improved 1.83 £ 0. 05a 1.71+0. 04a - —6.56
Effluent 15.0+2.8 Standard - 5.55+0.01b 5.77%0. 06a -3.81
Improved 5.55%0.03a 5.51%0.03a - -0.72
Note:*“ = ” indicates not detected; Different lowercase letters on the same line indicate significant difference (P<C0.05), and the same lowercase

letter in the same line means no significant difference (P >>0. 05)
2.4 AEFAEIARRE SS iKEKEE TN F1 NH;-N
R B B 5 i

J it — RS SS J& 1 K TN Al NH,-N A i 45
SR 32 R, 0 B 22 KA SR A T AN [ Ak B DA 3 AT S
] SS e JE 6 A6 I A9 52 SR FH B 9 7 325 A T AN )
AL B K RE R TN F1 NH,-N BZ5 58 E 2 i, M
Bl 2Ca) i LA & U8 K AR A TN K I 45 5 2
T 0. 45 pm B SR K FE T & 2 (b)) o, R FH O
YL PE A K AR NH, -N Kl 25 5 % & T 0. 45 pm X
HUER KRR, AN R 2o R AR b R I EEE SS
W RIS I, TN AT NH,-N ¥ 0 5 45 5k % f 22
W Bl 2 3, A ik 11, 1% F0 28. 6%, 25 A1,
XF T SS e 5 iR ) K R S KRR R 7 SR B 18 T A B
X TN G 25 55 52 Ml AR K 5 8 A0 AS REAR Jig- b 78 P /K B
gl N BB TR AT R NH - N A 46 0 25 SR 52 ) %58
K. HEEEM .Y SS K EMTF 10 me/L I, K
XF TN A NH,-N A I 45 5 5% me JF A 5 2, A e

AR B UR ZEAE VT HESZIE N . PRI, SR R o D v A T
KK FE TN A1 NH,-N Z 5, @A 0. 45 pm JE
X A it 0F AT ek 0 T Ah T LR A T 4 SR Y o
PE 6T IE H 32 4T A KRR & TN A I AT LA SR
U8 B NH,-N K af 2 5 8 405K 0. 45 pm 38
JEEHE AT 3o i A 2

2.5 SSIREXAKEEHR TN 1 NH, -N iR E#& U8
A1)

ANTF] SS MR BETR o SR FH A i 5k R E T 1k 43 i)
Kl K EE R TN A0 NH,-N ¥ 45 5% 3 firs .
HRAEE] 3 Ca) F1 (b)) AT J1, X F [6] — 2K B L A [m] A6 77
B EE AR 2 5, o AR T R R TN I e (6 3
TSR I vk AR fE J5 75 19 NH, -N I 5 {5 0] & 2
e TG . A, B 3 o) AT (d) AR R R e
I KB Y SS ok RE B L TR RO T BT A 45 2R 0 I
ZEFEAE A, TN M NH,-N R A I 5 35 9 RSD 43 51
ik 18. 7% . A1. 4%, X Bl iy vk A I 45 SR RSD
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5KEE SS e B BEAT R MR G 4B, B 3 (o) R i

TN 5 SSREMEIA RZER® =0.925, 1M & 3Cd) M

R NHy-N 5 SS W E M #IA& ZE R? = 0. 928, X

BEHH TN Al NH,-N Rl = 22 8 5SS ke B B 54
(a)

8- —a&— Raw water
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Samples
(b) )
—s— Filter paper
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= 4132 8
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= 5
3 1% %
(] 2
Z 6 s
= 116 ©
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Samples 1 — 6 were influent and samples 7 — 10 were ef-
fluent in the abscissa axis of (a) and (b)
2 ORI b FERS K BE TN R NH,-N o 3 6 1 5% i
Fig. 2 Effect of different pretreatments on the detection

of TN and NH;-N concentration of water samples

BILR TSGR L RIAR o 7 5% TN AT NH, -N A A 25
IR 22 K/ME TR e SS MR .

Y FE 3Ce) M) H SS ¥ EEXF TN Al NH,-N
0 1) 5 W) ELA BT AR G R L AEOKFE Y SS TR B
R IE O o AT LUSE T8 o 7 15 45 5 027 A T R ik
JINK I 58 25 5 LA AR 2% R i B Ak B KORE B AT, BV X
F TN,

RSD= (0.187 X SS+1.883), D
—RSD=(TN/TN, - 1) X100, (2
X OMRAX @ TR LT R B IETT
TN, = TN/(0. 98117 = 0. 00187 X SS) 3
Xt F NH;-N,
RSD = (0.412 X SS+5.857), @)
RSD = (NH;-N/NH;-N, - 1) X100, (5)

RO RAKX G AL L5 AL E .
NH;,-N, = NH,-N/(1. 05857 + 0. 00412 X SS)
(6)
o, RSD S b #E J7 15 5 B0t J7 36 0 s 45 R 1 AH XF
PR 22, %05 TN, J& 483 B A 0E I A 280 5 B ok
BEAE » mg/ L TN S b o 7 75 00 45 7K AR S 0k B 1A
mg/L; NH,-N, J& & i 807 A 0E J5 09 20 & 58 bRk B2
B . mg/L; NH,;-N b5 i 75 2 I 45 7K A 2 00 B 1A
mg/L;SS HKFERFEYIVE EE(E . mg/ L.

28001 1E T B AT AT PR B IE < 43 R R AR v T R
W5 i — K BE AT TN A NH,-N v B I 5
HEXF LY SS IR T J7 Bk 1 BUE AR A & 5K OE T 7
(B HICO) o THI & T F L A A I L, 75 o3 Oy ik
B TN A1 NH,-N W& 45 R X o br. k5
2 6 AR A AR RN B O 1 0 A A R AR — 3L
Bl 1) G 3% 25 5 L DA 3L T AT AR E 7 A R SS
I 1) 25 50 A5 1 R TT DAAS B e Oy i — B AR
HUESE: SN
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6.0F
@ (b)

—a— Standard method
+— Improved method

—=— Standard method
—— Improved method

o

3.0F

TN concentration (mg/L)
o
NH,-N concentration (mg/L)

1 2 3 4 5 6 7 8 9 10 11 12 o 1 2 3 4 5 6 7 8 9 10
Samples Samples
20 (d) NH,-N
(¢) TN 3
Pt 40 e
y=0.187x+1.883 s y=0.412x+5.857 Phe
15k R’=0.925 - R’=0.928 P
—~ - P
S -7 = -6
9) 10 90' -7 E @ o ’
~ i - 2 20t -
- - @ [ e
- s o
st o e o -7
v 2
@
0 1 1 1 1 1 O 1 1 1 1 1
0 20 40 60 80 100 0 20 40 60 80 100
SS concentration (mg/L) SS concentration (mg/L)

(a) Comparison of the results of two detection methods for TN,samples 1 =5 were effluent and samples 6 — 12 were influent
in the abscissa axis; (b) Comparison of the results of two detection methods for NH;-N,samples 1 — 4 were effluent and samples
5—10 were influent in the abscissa axis; (c) and (d) were the linear relationships between the RSDs of the two detection methods
for TN and NH;-N and the SS concentrations in the water samples,respectively

B3 KA SS He BEXT AR TN F1 NH,-N #5952 1

Fig. 3 Influence of SS concentration in water sample on detection of TN and NH3-N concentration

x5 INERREFBRIELER F6 NH,-NZBWRIEFEWIELER
Table 5 Verification results of TN empirical correction equa- Table 6 Verification results of NH; -N empirical correction e-
tion quation
S 5 i ;
Sl i o hiidysRr Rl
ML) ime/L) A WE (mg/L) .
nn ctection Corrected value LEICZD) p= D i F2IE (mg/1) XS b1
1 nn etection ~ 0
Samples concentration (mg/L) RSD (%) Sambles trati Corrected i 25 (%)
ofhmsp(rove/dL) amples C(())fnicril;rrjvgn value (mg/L) RSD (%)
method (me method (mg/L)
1 3.40a 3.41a 0.21
1 3.77a 3.62a 2.87
2 3. 33a 3. 32a 0.21
3 2. 88a 2.87a 0.25 2 2.69 2.63a 1.59
4 3. 8% 3.81a 1. 47 3 3.01a 3. 06a 1.16
5 3.91a 3.90a 0.18 4 3.59a 3.6la 0.39
6 6.10a 6.21a 1.26 5 9. 44a 2. 49a 1.43
7 8.41a 8. 46a 0.42
6 2.97a 2.92a 1.20
8 8.49a 8. 65a 1.32
9 7.63a 7. 75a 110 7 2.70a 2.82a 3.07
10 7. 49a 7. 46a 0.28 8 1.57a 1.58a 0.45
11 7.08a 6. 96a 1.21 9 1.95a 1.93a 0.73
12 7.61a 7.56a 0.47 10 1. 04a 1.03a 0.68

Note: Different lowercase letters on the same line indicate significant . o o
Note: Different lowercase letters on the same line indicate significant
difference (P<C0. 05), and the same lowercase letter in the same line ) ) )
o ) difference (P<C0. 05), and the same lowercase letter in the same line
means no significant difference (P>>0. 05)

means no significant difference (P>>0. 05)
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ARSCHRGE T BTG KA BT H R L K OK EE R
SS ¥R AR E T VR TN A NH,-N ¥R BE 5200
SERR KR SS R EXT TN A1 NH,-N A il 25
SEMAAR R, TN A NH,-N A IR 22 B % SS W 1Y
R AE R, AKEEMEA 0. 45 pm BB UEJS , HL TN
R 235 SR AR T TG ok U Ah B A JEOKRE L 2 e 22 Ok
11,156 5 KA A g 40t B8 ) e NH, -N K il 25
T 0.45 pm U B R A9 K FE, BT e 2 ik
31.4% . UL, SR FHAR 7 36 K DU A= 1% 35 7K K BE TN
A NH,-N Ji g 38Ul 0. 45 pm 8 B 9E 47 3 0 i b
PR Bl AR SCHR A AR IE 28 56 AR R AT 45 SR AR IE
AT DAHE B bR o 7 VR R DU 2 SR R . (AR A
SCWFSE B BB 26 35 5 7K % T HAt 75 7K 2 B 95 A
PRI A TR . PR, 458 M A 75 6 A 1 15 it 7F L
FHYE R A — 2 Y Jmy B M . 2 13T i A I 4 i g 5
FH oAb 75 7K 28 70 (o 4R 5 7K L Y BL 2 UK L 3% B % K
A LABE R TN F NH,-N AS I 25 5 o o M 1 0k —

S &k
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Study on the Effect of Suspended Solids on the Detection of Total
Nitrogen and Ammonia Nitrogen Concentration in Domestic Sew-

age

LI Guixiang' s HU Zhanbo'" " ,CHAI Xinsheng®

(1. School of Resources, Environment and Materials, Guangxi University, Nanning, Guangxi,530004 ,China;2. State Key Laborato-

ry of Pulp and Paper Engineering,South China University of Technology,Guangzhou,Guangdong,510641,China)

Abstract:In view of the unreasonable phenomenon that the concentration of ammonia nitrogen (NH;-N ) is
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often greater than the concentration of total nitrogen (TN) when the standard method is used to detect the
actual domestic sewage water samples,the effects of suspended solids (SS) concentration and filtration treat-
ment on the detection results of domestic sewage samples were studied in this study. The results showed that
the concentration of SS was proportional to the determination deviation of the standard method. The deviation
of TN concentration between raw water samples and water samples treated by 0. 45 pm membrane filtration
was as high as 11. 1%. The deviation of NH;-N concentration in water samples treated with filter paper and
0.45 pm membrane filtration was as high as 31.4%. In addition, the measurement deviation of the standard
method and the improved method has a good linear relationship with the SS concentration,and the proposal
of the empirical correction equation reduces the measurement error caused by SS. Therefore, before using the
standard method to detect the TN and NH;-N concentrations in domestic sewage water samples,it is recom-
mended to use 0. 45 pm filter membrane filtration pretreatment,or use the empirical correction equation pro-
posed in this study to improve the detection accuracy of the standard method.
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