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Comparison of Two Colorimetric Methods for the Determination of
Trace Ammonia in Water
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Abstract: The level of ammonia nitrogen source is one indicator of eutrophication of lakes and reservoirs. Currently,
indigo phenol blue spectrophotometry and Nash reagent spectrophotometry have been adopted to detect the NH3-N
content in national standard of the People’s Republic of China. To cultivate college students’ innovative practice,
scientific research consciousness and experimental hands-on ability, the ammonia nitrogen concentration in the water
samples of three famous springs (Baotu Spring, Heihu spring, Wulong pool), Daming Lake, Dongchang Lake and
Haihe river was tested. Taking the drinking water from Shandong Normal University for comparison, the differences
between the two methods were studied. More importantly, the students learned from the success and failure in the
testing process that they used the colorimetric method to detect and analyze samples. The correlation coefficients of
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the standard curves of the two methods reached up to 0.9999 through continuous improvement of the detection
scheme. In the experimental operation, different experimental results have been obtained due to the variation of
operation and manipulation (such as the concentration of chromogenic agent, the operation skill of the standard
solution and the length of the time after the mixing of each solvent etc.). This paper analyzes the causes of the outlier
in the experimental results, and discusses the difference of two detection methods.

Key Words: Indophenol blue spectrophotometry; Nessler's reagent method; Colorimetric method;
Ammonia nitrogen concentration; Absorbance

IR BT DL BN 2 At FOK BRI I = K 2 — o BEE AR AP B R R . B9 1
NG Z, NISKIHRE H 238, RN BOKHCE g . R FE KR K 2L s
T FUENIKAR, 51 R AL BRI, KBRS SR, Bl K AR 52 2135 L2, H R,
BE T O O A BEOKRTG QE I BB AE . Horf, SR KR S E TR T BUK A A KT i
WRARRZ R ZE RIS ERMA . SROCERMRIKFERTEA. MER. EHER. 28
SECL IR X e fE AR AR 1 22 51 ROK M B E TR . FA(NH:-N)Z KR B B R EZ K K, K
Hh ) a2 DAY 1 2 (NH) AT 7 2 (NH )R AP A, 2 s KA B I EE R RN R A& B
W, KA ERBRMEVESE, SAREEARRERZRGEE. flan, KES R 72K
JEE o e IS 2 ol R 7 A e I 5 900 AR P i v DU S T K A 0 B 2R S, ™ K R R A
BN G 2 AEP AR E B L — oAy, BRI 0.2 mg L™ KM s & IR A 4
W RER (BFRKAE R ME, KBS RIKRER 1 BArHERRE 2 5N 0.15
0.2 mg L™ Bl dtb T WL, AT S K AR E TR & B K S B SR e P K B AE S RA ERE
S BEFRAR R B A AR AR AR KR T R RUIRE 5 A RO L v B A U 7 A AR

KA “ORIPIZR” M3, SRR TR s = R4k, 2000 5, KBIHI%
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W7, A “BAEE, LERE” 20, RILALKME — RSB R, 2 b E R X
i KK &, PEER . R REN NI 2 AT IR IR, A
IREKIS G = GRS W2 — . HHT, EAR IS ok A R & BT E R EA
HE B3 W70 D6 6 B2V AN gl A1) 20 e 6 FEIED Vo AR SR TR P AR 7 R A I 1 B 90R  JR PR IR L LRI
KT WA Bl DL R I AR KRR il T RGP, BB T A I 5 iR 22 5, BN T
KL IR . e dh R & BT AT

1 LRMUBS5HH
1.1 SEIRAE

AIEEAEE, 6 x (5-10) mL, JbRBIEERA R A1 Wt BT UV-2600 (H 4 5 iE),
Hahi K, Al K aRE 185-1400 nm, G %8 0.1-5 nm; eppendorf F% ¥ b (42 E S AE), #AE
100-1000. 10-200. 2-10 uL %5; HBN{EHE XL W28 (Pipet-Aid, 3 [H drummond), #%¥ 1-100 mL %
e
1.2 SERZa. W

ARSI FT B 2 e al, WA R G RE A B, KRR,
PR AAAAN . RN BRACERER AN WA RN AN A [ 24 45 L 25N IR A J 77 s K
MR R A BRI A IR A A WA RS S Ay R T R B R 4i e TR A B = s &k
B VERY Y B B R T AL SR A R A TR R T RS B AL R A PR A 7] BAL SR R AL
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2 LR
21 FHIB®

] o T 3 b 9 SR ARG W 20 80 B o 1 7 9 T A I WA 40 6 e P VR PVRI 4N AR R 4y o FE RO,
T AR ) i 3 B R UTE AR IR R, 7R A SR R F AL B S IR AR NFTE AT T, 5K IR A
WSRO P EE Ry S Jekl, RMEE Rk, e &0, 5 fAR I R R TR SR A A R (B RE S
2999 R 77 (BB B0 140 3 V5 AR ) S I A i B8 o B8 (B IR AR ) AR AL 5, L £ 7 4 5 Y D A Y Tl Y
HA R, 8% H 410-425 nm 6 B KOG e =0 PR I7 I BT B0 R G i 77
/N

@ WU (c(H2S04) = 0.005 mol-L™Y): HHL 2.8 mL IKFRE DA KT, FHFBEE 1L, W
W N 0.05 mol.L ™" i FH B P A RS 10 fi5 BRI BT 7R % .

@ KRR (50 gL "): FREX 10.0 g /K ¥ 82 (CsHa(OH)COOH) AT 10.0 g #7145 82 1 (Na3;Cs07:2H,0),
IINZ) 50 mL /K f#, F0 55 mL AN ((NaOH) = 2 mol-L™"), FZK#%E % 200 mL.

® WL FEAER (10 gL™): FREL 1.0 g WASIEZF AL B (NaFe(CN)s-NO-2H,0), T 100
mL KA, R FIE K FE T R — AN H .

@ WKAFRENE W (c(NaClO) = 0.05 mol-L™Y): & HL 1 mL KA FRNAF SR, F il & ks e 2k
. ARG R A AN BNE T (c(NaOH) = 2 mol-L™)FiRE A 0.05 mol-L™" ¥R . A 7E oK AR Hh vl R A7
A

® AT HRE 16 g AL, AT S0 mL/KF, 4R HNEER. AFRE 7 g WAL e
10 g AL IR (Heh) & T/K, ARG B SRS TRt N SN+, F/KFRE 2 100 mL,
TR OIERT, BERAT

® ABEENET: R 50 g A FRETAN(KNaCsH406-4H20)3% T 100 mL 7KH, & ik LB
EE, WA, EAZE 100 mL.

@ ERPUETE I . FRAE 90 FREL 0.3142 g 42 105 °C T4 1 h &L (NHLCL), /b &K%
fig, BN 100 mL A&, H 0.05 mol.L™" WUV R R ZIE . iAW 1.00 mL 7 1.00 mg &; A
WETAEWR: W A, AR 438 A 0.005 mol-L™" AR ISR A R ik 1.00 mL 75 1.00 pg & .
2.2 ZHbRE TAEMZR

PRl L E T R I 2 R R AR A AR R Ml FE B A 1R, R 4% s B M = v TAE R
AR LABEm IEE 9B, %3 1 6l &bl a5 01,

R RBEEAETFHREBRTTR

(=45 b e TAER/mL WS /mL H e E/ng FIKPE/(mgL™)
0 0.00 10.00 0.00 0.00
1 0.40 9.60 0.40 0.04
2 0.60 9.40 0.60 0.06
3 1.00 9.00 1.00 0.10
4 2.00 8.00 2.00 0.20
5 5.00 5.00 5.00 0.50
6 7.00 3.00 7.00 0.70

BARZH ITEI TS . TARdE ) & inN 0.5 mL 5%/K B IEW, TN 0.1 mL 1%37 il 3£ 8k
FACBVAR 0.1 mL 0.05 mol- L™ IREFR AN, 1R2). = FME 1he H 10mm LI, PLIKIE
S, WK 697.5nm R, WE & EBRRICRE . LLEIREE (mg L Y)Y WA ER, WG AP AR, %
FIFRUE RN 2R, TH B Bl VA 2R 4 1tk 7 P K bR A il 2R A OC R 3L
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PRt TAEMR IR Bt 503k, B OBt 17 6 MIREE s Hk, %ISR ER I & B ) 5 5 BT
B 1h, HAHLKHET 3h, T ABS fwm; &, BEERIE LHIKR, ShalE TIERIKREY
HITE S0 mL REMPECLE, FREAS D MEL 10 mL WA AL E d, xR, S IRBEU 2k
NNIRZE; fla, WRSVSLR P REERN, HTReREESTF, W NEWRKEST L
ERREE, BT AR R, FREaE P BayRSEAE, SEN ABS AfRE. $
— KSR EE WG, TEEAT AT A L LA RS RS SL T S BT T B AR, KRR H AL
ANWREE S, RAEVERS 7 B0 S SN IR A) 2 1 he B 2008 7 K604 AN TR B2 B A T RO
TE—EWEE, DU E — AN EES S min tHE, KINE S — RS C LR 0.5h, BT DUKARIEE
BB AR bR AE 22

R IR KRI S2 56 UG, 22 A IR ) M AR 2 B AR SRS S % B bR v A dh 28 A A4 f . A1-4H
Bel 52 [ bR HE S5, B IE T ARE AR M B EE, A48 5 20 VA I8 7 Qo] o A o s A0 e 4% B €6
W, HEHATT C 4R D 558, bR TAE 2RI 2R PEAH OC R AU BIR K el . C 20 B4 kiR,
FHAE 7RO, B HUHR R e IR W SC Bt FH 1R A R FH 1 2 T 1) v R B IR B T BT RS i, &
FIEANKRIE SR ER K. D AR K REEAR G, (HEEE SRR % & 2 B F AR R
ER.

W2 R M2, SeIh /N — BN, EEEER IR R S BN EER LR LA BEIRE
R, W/NRE; WEER IR &S EHE B ey ABS 5N B 64 i 5 B8 i a) & 15 A
I, DRI L P s il e 87 N T 5 A KRS SR € P B T N 78 4 R AT, B LR B S L R R FE A
B8, ERRZE
3.3 MimEAKERLER

BTy 22 1) 2 9 b BG83 A6 T S RS B bR v TAE 2R, Seib /N R R T X = K 4 SR ()
SR, HBPER. HORE) KU BUIRAR B DL R R B 1 KR RE S R RS R AT TR,
TR ZR T R 2 0 R AKAE R LERE S, PR LL B A I &5 R ank 2 & 3K 3 Fiors

R2 BRBESUBKERELRARSE

IKAE R 5 W B IRWOGEE Rl ERE /(mg- L)
PN 0.047 0.047 0.047 0.06
BIRIR 0.057 0.050 0.054 0.07
5 IR 0.055 0.046 0.051 0.07
Fi 0.058 0.044 0.051 0.07
KEW 0.129 0.147 0.138 0.19

At 0.187 0.193 0.190 0.26
SRS 0.073 0.057 0.065 0.09

R3 PRBFNEUBKEFTAEREEERAGE

IKEE TR KOG FE IR FHIME A& E/(mgL™)
pNUR 0.056 0.053 0.0545 -0.47
BRI 0.045 0.049 0.047 -1.00
5 R 0.050 0.048 0.049 -0.86
S AL 0.051 0.052 0.0515 -0.68
REW 0.071 0.076 0.0735 0.90

i) 0.084 0.080 0.082 1.50

H kK 0.045 0.046 0.0455 -1.11
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MATI S5 R AT LA B, BrRa i IX N = R AR ROR  RRBRIR L) AR B R KR DL R 2
RERKPRERE BTG EE QR FRERE) b1 FOKFARE0.15 mg L7H B, FFz i T
CAEVEH AR TUAERRUE) B IIFRHE(< 0.5 mg L™ s REW . M /KAERT & (b RK IS5 5 &
PRAED 2 FRARHE(S0.5 mg L7Y); THFRIKRE R IR S BWR & T HAKE . IEMNERSELERS
TF A T KRR R B T ad s s R A0 5 ROR KA 9%, 5 R dh T A s i A 2 22 57 R RAR B ATK
PRI 75 Gl LA K
3.4 EBEESARAFELR

FURT, b rh s o b 60k AR I S 205 (0 7 V5 2 A W 0 0 D6 Ol BEVE AN A0 B tR 7 Dl i JBE
e “EWARMME SRE R E R ORN, F e E B ORI, BEm TR
. R EPIRIE, BATKBIN TR —Fa, AARTEFE WS EHER K. PR
FNEFTIR I BRPEIR . BUSOR . TR RV AR B Z IR BN S, B RIBIK b E & &
R A 7 0 LUk, ARG RN R S I & SO € J7 V5, ABAZ 7 1) R B AN Qe oy Wi v v
(O ERAFRE R I R R OM0.2 ngemL™", B AT P B2 VE 1 0.4—4 mgem ™ e By B A il T BR 290.05
pgmL™t, FE AR EEE L 0.01-2 mg-m™ ). 53— T, 9 IRk 75 B S ok slipipb ok 45
BN, BRI . MR RN . 5 TEAE, BTASAE 2w, A T
I N G 2 e E . Bk, ERE KRR R RN, ST a8 RelRE.

4 4iE

MR B S AR A R A I K AR TR RS A TR, SeIe NS I 5 R T XA =R AR
R WA B LB R IR R KR i v R U R E R L AR D K 22 1) B SRR A D4 B
FEd,  TRRLT BOAAT IR b 2 S E IR I VA I 2 . G5 RARTT, JE I AN Wit 58 38 Ao I
BAE, PRTIVERIARAE A 20 AR OC RBUIREL $)0.9999VA F. BITR . FRPEIR . T AT
IKFEH BLR SR F SRR & R AT A AR (URK I LS AR ) tP 1K R (< 0.15mg L™ F,
FHm AT CEFRH K TASRE) BUE FIARME(< 0.5 mg L) 12 ZRE W IR RI/KFERF G (K
PR AR D2 IRAR (< 0.5 mg- L") TR ZK R A 10 2 0 B WD i T LA KA, 90,2600 mg L'
SCG ORI, X T R A FAS TR i R F) 2 B AR 22 K o AR P R 5 i R A PR B AN IR
AL R G & o Je O™ A KRE,  Tsem 15518 T BOS W KR . EEE R, %
Az WA 3 v A5 2R TG B TR AT LE Bk AG I . 0 AT RE A 5B . — B0, BRI
R ENEEZE T LA BIURERED, HANRE; WOERNE RS &S Y iR ABS
SN & W FUR TECE N 1A S IR, PRI L A% A 2 Rt S SEINT ] 5 Ak YRS U 68 490 5 i I 78 7
5, PR B FUR A, R ZE

& % X M
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