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S5 R SR HE X7 R AR TR R A KA | i DI B 14 L
TAF 12 1 RINSERL NH, L, COD,,, Fl NO; ) #
R 1 R, e 7 RN SERIL. 28 [ bp i
{Standard Methods for the Examination of Water and
Wastewater) ' [ f 5 R RUHLI 22 Bl 67 R R Ak K BE
NO; ¥ IRAF 2 K ,CODy, NH, 3 IRATF T Ko

SR, CODy, (NOy (NH, = A8 HLAE B3 Y
IKEEARAT 7 ORI R AT B B], b B A7l A 5 B K &
BhMEZ AFTE DT 22 57 o M BAT M ARHERAE XS 4
JEHE A T K, — R SOK, KBTS HUE e,
A SRR UK 28 TR DR AF A i 5 [ P9 4 32 22 [ 5
I T 2K R T K, EEE & TR 8
Ty RABACR SR, RAE T AR K, V2 i LR AT
HFE o HAHT KTG Y H O™, KB AR R B
ORI %, Hi T KR X 18] B 1) PRAT 7 22 15 Ak 20
R, I m) B bR R 5, A i — 2P BT
I, BE X5 CODy, (NO; \NH,” =ANEH5, A 2 250 B
TN ARE S FE R BRELEAE S DR AT 2R b1 22 S X A
T 235 SR AT RS T, ff 3 A 7 R S 6 s e
PR3 05 , FE0 DR A I 0038 B 408 I 52 3t Sz 7K AR
TG HLIRDL , X TAE BAS L H S,

RS X ROk R AT R E 23R, =
RGP X E B s ey L AR SCE M
M DR AR H T 7K, SR ISR AR R R A K PR 75 =X,
F RO OR AT, SRAE T 1 B W] B s ()R] B, %
COD,,, \NO; \NH,” =8 AR A7 0038, SR EATH)
S FEORAT Ty ORI S A DR A7 IR [R], DT B A8 1 A
Z IR B ZESE, ) I b DX R KRR R SR S R A R
PR FARE o
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1.1 {43
S22PC M Ay Y BT ( B L AR A IR
TIPS

1.2 brifEiig A 2

HBRAR PR GBW (E) 080264 : NO; ¥ iy
1000 mg/L.

BB T hRETR I GSBO4 —2831—2011: NH,"
Ji 7 1000 mg/L,

LR BRIR (AR B B AR IR AR R N A
NI Ry o3 A, S K R 2588 1K
1.3 988051k
1.3.1 #FE5RE

TE ) W AR PR S AR B R (TDS) R IR

= AR R = A R AR R SRR (ST
GZ -1.GZ-2.GZ=3) , = RAE G N ERIZ R,
REERIEIT9 6.6 m1 m 3.5 mo FEREARRAEEL
Yyl € pH {EJG A Al A R %

1.3.2 FEahIIRIEIA

TESEH 38 MK AE i TDS COD,y, \NO; (NH, %
WHERR, 73 M1 07 82 BRCHL T KA 3607 25 ) (DZ/T
0064—1993) , TDS 3% A 105°C #L T 3= ; COD,, K
IR et Bl PR P 5 NO . IRREARE fy 185 S W B S, SR 5641
IPOEIERE s NH, SR I N FR He ik o Ui
s EMES R IR 1,

MR AL H, = A RAE SRR ) CODy, 35
HIEH,NOy FE R K P E AR BOK
Fedh GZ -1.GZ -3 iy NH; & 55 A%, AR FiE
PEIRR Y IT

1 RSO R

Table 1  Background contents of four indexes in three samples
) . W (mg/L)
TR pH € »
™S ~ COD,,  NO;  NH;
GZ -1 6.54 692.00 1.20 140. 05 0.12
GZ -2 6.14 327.42 1.84 36.95 8.21
GZ -3 6.70 441.71 1.12 80. 64 0.04

Oy L St LI 4% 00 R T A T D TR
AR R I % 22 , X AN A S P SR Y
4173 NH, BEAT N AR A . NH BAmA R L
x2,

2 SASRPES NH bRAEMA f

Table 2 The standard addition amount of NH," in three samples

) NH, ¥ & (mg/L)
Fan g = - - : o
JEAEV i BRI AR E MR
GZ -1 0.12 3.75 3.87
GZ -2 8.21 0 8.21
GZ -3 0.04 0.75 0.79

1.3.3  FEAEY RS IR AT

FERDTE AR A, 4% K (GZD) AR A K
(GZG) PIFPORAT 2R AF 00252, 13 A B d B3 DR AT 2 A F
Or%E 8 L, & 16 JHKAE, FEIEOL IR FARRIfR
FEAEILER 3,
1.3.4 ARSI E R Y

RS 1.2.3.5.7,10,15 .30 X, 4k 8 4N
[Ea] Ta] i B, B UCORT BC— R AL K R K, [ B
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Table 3  The preservation conditions of groundwater samples
5 H IKEERAE A REMARFR(L)  SRAEEC Of) KA BB A ()
CODy, FiRIAT, JEK (GZD) 1 8 HEHH AR 7R
NO; ,NH/ TR, BRALK (GZG) 1 8 ekasin 0.8 mL BRER, pH <2

TR A BR HEAE A 25T TR A o B KA
YRR D A SR 1

2 #ER5ihe

P2 1304 75 TR 0 7 R P 00 T KR i vh
COD,,, NO; \NH, #A7il 5 , T2 B b B 7 55 5
BRI 26 6 F A K ARSI ) (DZ/T
0130.6—2006) '™ T & 4347 7 6 4 I 5 445 SR e 7
A TR, BAREGE AR TE 8 RN E 45
() Fe AR RN fe/ ML, 2 B 52 53 A AH G D 22 AR 170 R
BA

Y=11.0Cx "%

o, Y—HE 52 3 A A i 22 SRV R (% ) 5 X—
BT U (mg/L) 5 C—3 5 I3 M AN i 22
VR R H(COD,, 2y 2.0,NH, \NO; 2y 1.0) 4T
ISR E o AR 22 /N T4 TR0 D 22 o
VFRR Y I, IACHIZI0T H 5 & 30 RINBEA KA1k
XM 22 KT Y I, AT H & i 30 RN A
A
2.1 ﬂﬂ?lkqj CODMﬁ@%‘-fE'Iﬁ

COD,, 2 i it /KAR 52 B LT e ¥ FE i 1k e
LG YRR 23 AR TR B A K 3R BE
i EE IR R Z —o Bl CODy, Ry KAk v i) 5 75 20
3, FARAF 7 2 B S W R 7K 5T ) IE R A . LT
PRHERAE I L S50 4 SR ] S i A A I K 3 K
P , 5 308701 R A R 7 D /K AR A 1) A A8 [
FEAR o T30 1R ZEhR MR 5 A o 0 5K K
FERRALYS JAF I, IRAE T Ko

AR CODy, MIKL R (n =3) Wk 4, K4
Bl v F0, BRACKORAF SR AE T A i 22 S8 T HE X/
TARVFIR Y, 278 =R A 5 COD,,, 75 30 RN H AR
FasE , o] B8k

M EUKGRAF I, SRAE A GD -1 72565 10 R &
THIGETEE s RAE R GZ -2 NS5 7 RIT IR & 7 K b
T, X AT RE S 5 N B IR T WL SRR AT
Ko TEBUHGETE b, TS SRAE AR X i 22 18 K T
YAH, FmnEdi 22 5 B8R . R GZ =3 1255 15 K
GHEE/NETREEE . SRREL, IRAF CODy, 1Y
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IKAR i TETE 5 RN SE B

L5 LBk, O M S5 A T b AT X JUK 6 3
T RAE, COD,, TE55 3 RAEE S AR Al 15 2] v
B2 BERITE) MM X, COD,, /Y PRAF I 8] 7T 1
AT ZOR I 2 Ko JRURERAF KR, 7K I
BRI , CODy,, ) PR AT S BROBRCI 5 7K BT 52 31 2 S 95
e, 5K CODy, PRAF N A SE 5 7K 552 3 - FE 5
JEOK PR AT 1) CODy, B RPN RE o B I K Tl 5
CORPVE K M 73 A7 T7 3% ) 55 U RS AR JEUK B 2%
Ve RURAT 75 2 KA 58 B2 25 B . %
FARMERG IFUKTRERIR AL 2 pH <2 WY/KHE, 2l T
RAT, 75 30 KRNI, Al FRAFERI KOs . =R aEEE
TRAT RS Y TR UL 7 (8 PR EE , AT (4 PR AT 5[]
A T P A 35 2 S o L E 1 e i I TE] (7
K)o O BEHTAT VB XT S % B % IR AR AF Y
TAE 2 ] S s IR BRUBR R 1k 2 pH <2 Y
JKREAERT S ARG A — 2, i n] DLt 5
PV HLTE 55 [ SR HE XS AR B PR A7 7 12 2 AR 6 al
5 (M AT R X KA PR AT T 1 25 T R A
AR, X T 5 R TN KRR G, SR A1 S O TRBE,
1M 28 BRI AL 2 pH <2 By /K AR ORAT INF 8] U] B
KA
2.2 HuRoke NOS iR E Tk

KA NOS I ORAT 7 ORI 8], b JBAw R
JEOR SR LK PR AT 20 K, i 3 5K R TR ARAF 9 [
FHMERETE 2 PRI E , 22 50000 [ 50w o ™
A% ER, IR AR IR AL AL BE, T R I E

NOy MAEE R (n =3) WS, MWK S &R
AU, 6 AEHE AR R 222/ T Y E L V] NO; HE
BAARE , = DK EBRIR R ALK A K 7 o
KA NO; S B A2

HI AT UL, OTE) ™ N B IX, 76 28 i i 3 B R A
MZEPE T T NOS (I %E , B KR AR AL KA 3
AR RN HERRZE R o R T AL AN [ SR v AR
ATHE . QIEUKAEFIIRAL KBS 20 Kl 5% 30 K
M4 AT A3 B VERR A5, BT JH 3 X0 5E NOy 7K FE
A A IR B R AT I ZRAF N AT 30 Ko fRAT
I TR0 2 HE B bS vEHE A2 A I ) (20 2R B
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Table 4  Analytical results of CODy,, in the stability test

CODM"‘Z{QE( mg/L.)

WRGH R Rl ¥
WIR B2R O BIR O BSE OBTR BIOX Hisk #Hox () (%)
GZG -1 1.25 1.17 1.17 1.17 1.12 1.12 1.12 1.16 5.49  20.91
GZD -1 1.25 1.19 1.19 1.23 1.09 1.52 3.59 2.24 53.42  20.91
GZG -2 1.83 1.60 1.68 1.71 1.57 1.69 1.47 1.57 10.91  18.55
GZD -2 1.81 1.57 1.63 1.63 4.43 5.52 5.47 7.65 65.94  18.55
CODy, GZG -3 1.15 1.04 1.07 1.23 1.13 1.16 1.05 1.07 8.37  21.31
GZD -3 1.13 1.07 1.03 1.17 1.08 1.13 0.96 0.92 11.96  21.31
R HERE 3.20 3.28 3.20 3.28 3.28 2.96 2.80 3.20 7.89  15.78
GSBZ50025 — 94
(203132) B%(13.28 £0.34
*5 NO; R T as R
Table 5  Analytical results of NO; in the stability test
I R MO ) Mt Y

1R 2R O3R OESKE O EITR O HI0EK EI1sK gk (%) (%)
GZG -1 137.76  145.63 142.06 149.45 145.84 146.76 145.61 142.13  4.07 5.51
GZD -1 137.36  145.05 142.01 148.88 143.16 144.02 146.34 151.77  4.98 5.51
G726 -2 34,59 33.51 3475 33.30  33.76  35.17  34.44  36.63 4.76 8.01
GZD -2 33.08  32.91 3465 32.11  32.16  34.38  33.66  37.03 7.12 8.01
NO; GZG -3 81.25 81.01 80.65 81.34  84.18  83.20 80.37  83.37 2.32 6.44
GZD -3 80.45  80.33  80.60 82.11  83.87 82.70  79.17  83.11 2.88 6.44
R HERE 8.93 9.19 9.29 9.01 9.08 8.99 9.10 9.07 1.98  11.79

G083 S i.0050.

2 G PRAFAH XV OR U7 4 EREE . PRI, 3]
TE S B A v AT AR b o fRT AR s NOy
IKAE AL BEAE R, SEA TR ORAT I 18]
2.3 o rokep NHRRETE

KA NH, B0 E , 57l b v L 8 S 3 =
USRAE 3 KA 58 185 [ K bt — BOR F B RR R 1L
IKFEZR pH <2, W IRAT, 1 K A58 I 5 58 [
YD ZERRRIN E sl BRI /KA, Ve IR AT, T K
P SE IR

NH, fIRZE 2R (n =3) W 6. 3R 6 Fdfiir
el NH A2 IR R A7 A5 0 &, = 4 28 9 AR X
T2/ Y AR, = AR 30 K P 8 oI A2
P TEOKBRAFZAE R REA RURAT 5 Ko REET K
Ja, ZAKEE NH &0 354 AN R R B R, AT
ZE/NT YA, PR &AW BB AR
NH," 28 i 6] 5 CODy, £7 75—tk

AWSEL R SRR Y, NH, 5 COD,,, frA7J5 2Rl
DRAF I 1] HEAS — 2 (D ¥ B A 7l MR X JEUK 2%
AR RAT 55 3 KIS 5 5 Ky ] 15 31 i
BRESH . FES N HLIX, NH, B PR A7 B[] AT E b i f

MR 2 K, Qe B K 3 BEARRe 5K i
PRRRAL 2 pH <2 W/KEE, Z OGO AE, 30 K I
W, AT AT A o U G DR A AR Ve JBOR 1 7
il HREE, ELARAE I [A] 12 1 T [ A A 32 [ SR HE AR
FE MR (7 K)o G BB TP AL X Sk
B E R ORI 2K % B SR A I K B BR TR
ez pH <2 BYIKEE, ZERT 5 K B IR fls FE A —
B H AT UL 5 AT B A G AR v AR AT
FE B BT AR KA DR AF 5 8 2 T Rk
(2B 0T 5 R A B K R R 138, B4 B Ry PR
TR A KA DU R A I 1] B A o A T 3 ot i
2, JOHEAE SE I E] P R B, T XK RESEAT R AL, 4
S LR WY, B AT AL SIE 00 3 R Affy B2 ST B2 0
MR
2.4 BiadEnn g iE

N T IR R R R B R 2, 2P
BORTT 7 Y 45 2R i) M 1, Ta] I 28 284 o T
J& NO; NH, B4R 1 O, 72 R AR S5 2 27 K, %G
T © IF R B8 A7 1 R AL 7K A KRR, BRI e T
NO; \NH," &5 3R WK 7 .4 8.
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Table 6  Analytical results of NH," in the stability test

NH," ¥ i (mg/L) FFL Gl 22 Y

WESH R4S L
HIK 2K IR HBSK O HTR HIOK 15K gk (B (%)
GZG -1 3.88 4.06 4.07 3.77 3.93 3.74 3.77 3.84 4.23 15.06
GZD -1 3.83 3.98 3.96 3.67 3.88 3.25 0.80 0.61 73.42 15.06
GZG -2 7.91 7.26 7.47 7.54 7.35 7.32 7.40 7.42 4.28 12.20
GZD -2 7.58 7.36 7.25 7.46 5.12 2.24 2.90 0.29 92.63 12.20
NH, GZG -3 0.81 0.74 0.74 0.70 0.71 0.79 0.76 0.74 7.28 23.50
GZD -3 0.80 0.75 0.75 0.67 0.52 0.00 0.00 0.00 100.0 23.50
FRERE b 0.52 0.52 0.52 0.52 0.51 0.53 0.52 0.50 2.91 26.28

GBSZ50005 -8
% . +0.
(200544 ZF#(H 0.501 £0.027

# 7 NOy RAEIGSS 27 RIHaas R

Table 7 Analytical results of NO; for 27 days after collection

Wik NOS JKJE (mg/1.)
B4

i IR F2RFIRBSKBTRBOK HI5K
GZG -1 149.58 148.83 149.88 147.35 145.89 146.33 144.96
GZD -1 160.55 157.41 160.32 158.07 154.28 157.85 157.63

NOS GZG-2 34.27 33.60 34.22 33.86 33.28 36.20 33.28
GZD -2 59.20 59.72 60.24 58.44 58.81 58.59 57.35
GZG-3 83.83 86.29 85.77 85.13 84.77 83.09 81.85
GZD -3 85.47 89.95 87.19 85.28 88.34 86.23 84.70

468 NHRFGRSS 27 RIRaR
Table 8  Analytical results of NH," for 27 days after collection

NH," #e B (mg/L)
WAITH FEAR S
BSK O OHTR OHBIOR HISXK
GZG -1 3.72 3.67 3.74 3.77
GZD -1 0.34 0.34 0.34 0.34
NH} GZG -2 7.39 7.39 7.32 7.39
GZD -2 0.00 0.00 0.00 0.00
G7G -3 0.72 0.76 0.79 0.76
GZD -3 0.00 0.00 0.00 0.00

A RAE R R ALK AR AT K AF T, NOS A
NH,' 55 27 KM SR B RS R A — 2
BCH A B NOS R NH, 25 5 n] B , 75 2O f 2k
TR ARIN,30 KNSR E IHR I ER 1K, BE A5 HE
T )RS 8R , P PR o S A T S A o

JFOKERAT 26 0T, NH 5 i AR B2 %
XHF NOy RAERL GD -1 S HTH R T2 7% , K Af
A GD =2 30 13— A, MRAE A GD -3 FA |
B Ao Fh L AT A Wy NHG 40 4% 42 O B E 1Y
NO; .

TE) M, INBRRRER AL , 22 JELORAT ) 3L T 7K R
iy, RV 5 25 U s, 76 30 R AIAE NOy
NH, AR, T3] FATHI 45 R
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2.5 COD,, .NO; .NH; IHIE X%

RSG5 AT UL AR S IR TR AT, BRBEA AL
Mo RN R S A6 78 K R NH,S R NOS {45
TE— AR E HPIRES B A CODy, IR & A AR
ATEPREEA RURAT 30 K.

JEOKPRAE A6 K FE GD = 1 #E55 10 K NH,
TG, IR 10 NO, #4855 15 RiLfb o8 4, K
HA SR B i, COD,,, % & T+ 2 A, )55 30
K,COD,, WA T, NO; & & ETFF, B4 NO,
B NO; o 7KBE GD -2 IS 7 RE 30 K,
NH, A 5.12 mg/L &% 0.29 mg/L, & H& T %,
NH, 40 NO, |, A47E5 30 Kb e 4, e fhid
i, COD,, & & —E IR, 55 30 RikF|IE(EH, NO,
TRIEA LT, NO, HHG W NO, 5645, /KA GD -3
) NH, &5 S 7 KIFURIZ iR 2 0, CODy, FEAIR,
NO; A7, i3 NH,; & 43645 i, NO; . [H NH;
T EEAL,NO,y BRI iR SRS T NH, ARk
NO; ik & m A2k

SRV, H R KA, TIe T B 5 15, CODy,
FINH, &5 2Bl B R HERS A A8 Ak, K
BB RAF AT A PURE S, SRR T 25 1A, B 425 <,
NH, 1818 29 W A AL B 5748 NO, ~ 2710 NH, %
SRS, K T ad B P S Tn, CODy, 5, NOy &
AN, TR A AR S AT 5 S R e s, A AL
35, CODy, F1 NH, 5 PR3k A= A8 1k, NH,/
LA A A TR RN Ak T A AR A AR E S NO;y
NO; Ertiim, ik, FKAESE R 54T ,NO;
T 30 RN CH AR b, HR A Bt e, R4
NO; A 5 & g A4 kAL, HiR 1 % & NH, F
NO, Hy%EAE%F NO; 5 5y R A0

R T ER
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2NH, +30, 2HEH oNO; +2H,0 +4H*
2NH, +30, EMEH 5 N0, +2H,0 +661.51 kJ

NO; +%oz EHIEE NOS £0.76 kI (25°C)

3 g5k

AR S X b T 7K R R R R R A AR A
FRAR =45, BR Ak 7K R /K 2 T b S R AP R A 7
AR M 5T, 45 R R W M ATk A oE
DD 2008 - 01 .DZ/T 0064—1993 5 [ 58 AH S Ar e %
F ERRESE TR BRI kAR W T 58 . oA T
v AR BRI Bl 0 A L R K, PR AT T
FEXTSER , [ S M A1 55 B bR fE il S BEIBR TR
K, LTS B AR H KRNI K, SRR 845 5
% HEAKRE , B ) 2 SN2 ) g A AR Ak TfR
T4 T b

HTA T AR AE T 5K SR KRR b o 7R
X, W IR R TS, WTAE S RN E COD,,
NH,",30 KRAIE NO; , 2 [ tth o b ofE FH it K &0
PRAFRE S, PR AT S5 AR 2 e 45 5. H. CODy,
NH," PRAFEBS (] Lo S Y HERE 1 3 K, NO, #EZE R
20 RIFIAIFRK: o 24 SR K RERE 7 (L bR s 16 1k 52
5 FE I, D 7K 2 R ' PR A A X T R Ak K Ve SR Ui
R PR

e B 5 EEARE R AR R IR A i 28 pH <2,
FIRIRAE , ASL S COD,, [NO; NH, il 5 25 5 30 K
AAE o ARAFIHRIARAL L B S ARHERY 1 ~7 KK, 1 HL
SRRAT A 7 2 L B AR R 8 AR AE T (8 T
P, SR b 5 B3 18 T8, SR AE AN AT dE i L 7K
FERAR 5 AN RETEJ IS (] P 26 38 S 35 == A I B, A
TRER DRAF /KA, [RIRE AT A R A R ERA M o (R, Y
I 25 SR AT BER, 30 R P AT SR 2 R ElR Y
FRACIK 2 A i o

FET M AL DX, SR K R AL K B IR R HL T
JKFE i, W g COD,,, (NO; (NH,", 34 b b J5e A7l A
VI AR A 10 A S ), A A 7 A v
TR HE 5 (6 o (EAS S FUXH)™ 4t X = b o
157 REE KR BIABRARER I A 17K B AE LA
Je B AR, BN CRAEVE A 35 M AT KA
Y ARTF AL I 7 R
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Stablity Study on COD,,, , NO, , NH,” in Groundwater

DU Yu-ping'”*, ZHANG Han-ping” , LI Hai-ping”, DONG Wei* , LIU Wen-Hua’
(1. School of Marine Sciences, Sun Yat-sen University, Guangzhou 510006, China;
2. Guandong Province Research Center for Geoanalysis, Guangzhou 510080, China)

Abstract; COD,,, NO, and NH, are important indicators to nitrite, nitrate and ammonia pollution in
groundwater. There are significant differences between geological industry standards and national-international
standards about the storage ways and time for these three indexes. Geological industry standards prescribed that
when samples are stored at room temperature without adding any reagent, COD,,, and NH, should be tested in 3
days while NO; in 20 days. National and international standards proposed that when samples are kept in dark
places or in the refrigerator with addition of sulfuric acid, it is better to detect CODy,, and NO; within 2 —7 days
while NH,” within 1 —7 days. In order to analyze the differences of the storage condition of the various types of
standards about groundwater, and to make sure getting accurate testing results, stability research of COD,,,, NO;
and NH," in groundwater of Guangzhou Region were studied. Under the two kinds of preservation conditions with
adding sulfuric acid and adding nothing in groundwater, testing of the three indexes by using new sealed samples at
different time. The results showed that all standard methods about water preservation are reliable. Preservation
conditions in geological industry standards that are applied to static groundwater are relatively less critical, while
preservation conditions in national and international standards that are available to surface water and waste water,
which are more complicated, unstable and changeable, are relative more stringency. In addition, in Guangzhou
region, under the condition of keeping samples in dark places, COD,, and NH," could be obtained accurate data
both for testing samples with addition of acid for 30 days and without any addition for 5 days. The content of NO;
was nearly the same under the two kinds of storage conditions in 30 days. Both two methods are more effective than
geological industry and national standards, and it is easier to keep samples in dark places than keep in
refrigeration. At last, we proposed that groundwater can be stored without any addition when it is easy and quick to
take samples back to the laboratory, alternatively, groundwater can be stored with addition of sulfuric acid.

Key words: groundwater; COD,,, ; NO, ; NH, ; stability
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