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Investigation on Nitrate Nitrogen Distribution Characteristics of Drinking Water in Lanzhou Rural Area, China

CHEN Yin—ping', LUO Yong-qing', TAO Ling', LI Yu-qiang®

(1.School of Environmental and Municipal Engineering, Lanzhou Jiaotong University, Lanzhou 730070, China; 2.Cold and Arid Regions En—
vironmental and Engineering Research Institute, Chinese Academy of Sciences, Lanzhou 730000, China )

Abstract: The pollutant of nitrate—N(NQO;-N) plays an important role in water pollution nowadays. Analyzing the data of NO;-N contents of
rural drinking water from 98 plots around Lanzhou, we evaluated the water quality in comparison with the National Standard(GB 5749—2006 ),

and investigated the correlation between NO3 content and the EC. The results showed: (DThe mean NO;—N content of drinking water was

(5.42+6.63 )mg- L™ and the Rate of Qualification( RQ) was 86.73% in Lanzhou rural area. @The NO;—N contents were not beyond the lim—
it of the National Standard in Gaolan County, Xigu and Anning District; whereas overproof samples were observed in Yuzhong County, Qilihe,

Yongdeng and Honggu District, in which the RQ was 77.27%, 77.78%, 80.00% and 83.33% respectively. (3Significant differences of NO;-N

contents were detected on different types of water. The RQ was 100% in tap water, river water, and pool water, whereas the RQ was 92.00%,

91.66%, and 55.56% in cellar water, deep well(more than 30 m) water, and spring water, respectively. The highest content of NO;-N was de—
tected in shallow well, which was (22.27+10.54) mg- L, and the RQ was 25.00%. @There was significantly positive correlation between EC
value and NO5—N content except for the pool and shallow well waters. @The significantly negative correlation was detected between pH value

and NO;-N content in shallow well water. ®The nitrogen input in farmlands was significantly positively correlated with NO5-N content in

shallow well and spring waters.

Keywords:; rural drinking water; nitrate—N; distribution characteristic; regression analysis
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Figure 1 Plots of rural drinking water sampling in Lanzhou
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2.1 ZMHRARAKPHESE pH ERBEE
2.1.1 ARG ESHRHE

ZMHRMNKAKKEBESAEFEEEN
(5.426.63)mg- L, HAfiiH B k& E ad XA+
B X2 mE , KT EME ;2 22 B, 1L
H7(1.07+0.44 )mg - L ; Ry O 78 [ X A% 7 X, 43531
$7(1.7920.17 )mg- L™ F1(3.83+1.45)mg- L, & ELX %
P A= 6 K IS A & BRI Ot o B> Bl
X >k BE>Lh K> T R E X >5 24 H, DIER
FrHfE(GB 5749—2006 ) #4714 , S5 3R B, 22 M Ak
TS ORISR AR 86.73%, 724 B T4 [E
X HTREH S TBIRAS, S48 100%;
far BAR, R 77.27% ;£ B X k8 B LT i X
WHHARREBIRASL, S ESHIHTT.78% .
80.00%#1 83.33%,

MARREXKE , KEHSE SRR S
Z 5 (F=3.05,P<0.001), 14k, B 58 XA FZEAIK
RHESRA S EFEREENZREE D, HX
INRFRIR A - K STRHAIK S K> B KK >T K>
BIRSIKEEK . LA EZARHE(GB 5749—2006) #177F
W, BERBR  RHAKEMEEREAR, R 25.00% , Hk
FIRIK, BAEEEN 55.56% , A K FIK EK A &
RIS, B A& 43R 91.66%F1 92.00% , 7K FE K
B RK AR S BIE TR

AN BEXAREE KA, SRS ERE
RREEFAE(F 1), P EK RS RS BRI
SREFHIKSTRIAIKS RAKSTK > B SRR > EK 5 OB B

AR B KRR A B RIS B K> RAK>
TEHIKSTKSBEK L0 X B 3 R RK AR 6] 7 7E (B
E RSN, TR IRAKSTRFFKSTIK ; -+ B XA [F
KRS R & BEFER B E 27 (P<0.001), A%
K BEMETRRREAK FEEX 3 FKEHESASE
RIFAE B3 2 T 5 22 B BISOKIR R K EZK Y
MRS REERTEK RTRAR S NAK
K, HGEETEWHERKEY SR, HEER KK
5, AR R RROA 1.39,

KRR AR BBRFEKIER BN R MAATEZE
DIAh , AN RIHBIX A4 B SR 25445 TR 26t AT RE S L LY
i) , AR 58X A [F 28 K AR A [R] B DX 8] 9 22 S
T W, GREN R XM FEREKAERRLX
SRS BREZSMEAR(E 1) K EKFE.
BIHKEARE XA R EZFHE(P>0.05); 7
IKTEARTRI B X AF7E i3 25 M (P<0.05) , A S A&
BN K> B> B WK7E 0.01 KF ER
BERE HEASENEREFR>KEESTH K>
B B A E B RKTE 0.001 KF EEAER
M, FIRACBE>2 7 K>V & X >4 o B> B
X ; 227K (F=109.96,, P<0.001 ) AU RS AR & & -1 B
X >k B EL> T8 [ X >y B> S 22 B
2.1.2 REZEK R SR 5 pH EHA A FHE

A2 2 AT, ANRIZERIK AR B B S 23R A0 pH 177E
BEER, 5K RKEFH TR K (870£670)pS-
em™, g KA FIH/IME ST 714 2 860 pS-cm™ F1 190
pS-em™, RFEIZEAEIK AR FRIRK A E K< HHKK<
T K <IKEEZK <SR <K <R FFK, HA&SoK Ak
AR B 3 22 5 (F=7.509,P<0.001),, B IX K1k pH

®1 ZMRARAKEEESE (mg L)

Table 1 Nitrate—N content of rural drinking water in Lanzhou(mg-L™)

AR a2k Bk BRItk Rk TAIK K PEK A3k FE
Hiep 1.32+0.54P 6.11+£2.44 26.74+10.45* 3.13+1.60" 2.03£1.69" - 1.62+0.14% 14.72™
KB 3.39+1.66" 5.01£2.06" 14.82+6.13* 5.44+6.53% 3.83+3.76"™ - 8.52+0.70%4 4117
FANL - 8.68+1.10* - 13.60+1.60* 3.07+1.01°® - 103.15™
+H 10.55+0.55* - - - 8.13£1.04* - 1.43+0.53« 120.72"
i | 1.92+0.09 - - - 1.80£0.05* 1.68+0.22¢ 2.07
R 0.91+0.31%> - - - - 1.72£0.11 - 18.72™
2t - - - - - - 2.78+3.87°
R 2.63+3.18° 6.39+2.39" 22.27+10.54* 7.13+5.60° 3.87+2.60* 1.76+0.09° 3.29+2.31° 26.57
FAH 109.96" 2.75 3.12 10.56" 7.38" 1.32 17.32™

" FRRA TR S E LB PR T ERRE 0.05 KF EAFERERESR, LT Y, KETFRFRMFRAKEKEEAR R X f2
SR, /N T RFIR R R XN RZEBK R A28 57 LB F AR B AR, * FORTE 0.05 K BAF7E B35 2 5k, +* FORTE 0.01 KF EHFFERE

R, 0 FIRTE 0.001 K LEFEREE RN,
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R2 FELXBAFEBESHEE pH E
Table 2 EC and pH values in different types of water

A FH FYE R BME BRKE TRAK

EC/pS-em™ AFRK 560" 220 350 1020 0.38
K 4000 160 230 820 0.41

wH 1400 840 360 2870 0.60

wH 1330 650 500 2600 0.49

=K 880° 830 190 2860 0.94

WK 580" 270 190 1010 0.47

KEEK 730" 390 460 1240 0.54

pH H¥kK 7.90° 0.16 7.67 8.16 0.02
=K 835 0.59 7.91 9.98 0.07

wH 7.56° 0.19 733 7.88 0.02

W 778 0.33 7.39 8.39 0.04

®AK 7.84° 0.27 7.42 8.38 0.03

WK 7.98 0.33 7.52 8.37 0.04

KEEK  823* 0.24 7.99 8.52 0.03

R 3 KEHSESRSE pH ERAXMES N

Table 3 Correlation between EC, pH values and nitrate—N content

TiH  KERA [y R F p

EC ARk y=-3.824+0.012x  0.985™ 284.011 0.000
2K y=-4.032+0.016x  0.858™ 50.226  0.000

B y=7.491+0486x10%%  0.217 0.493  0.499

Bt ¥=3.080+0.004x 0.524° 7.577  0.012

2K ¥=2.325+0.004x 0.626™  9.013  0.010

K y=-0.248+0.008x  0.777" 13.728 0.005

bINED y=0.476+0.001x 0.490 1261  0.324

pH A3k y=86.117-10.590x  0.613" 5425 0.045
2K ¥=10.235-0.974x 0.194 0.704  0.412

Bt ¥=55.329-4.170x 0.068 0.047  0.833

Bt ¥=25.001-2.809x 0.143 0420  0.524

2K y=27.481-2.809x 0.158 0.359  0.559

K y=3.492+0.103% 0.012 0.001 0972

KEEK  y=-20.870+2.687x  0.788 6.555  0.063

WM RATFRRRAFEREER(P>0.05),

SEHERT.94+0.43, B KAE AR/ MBS A 9.98 F1
7.33, RFEZERIK A pH [AMFFER B35 22 F ik (F=
7.984,P<0.001) , pH AR A HIK <RHH K <RIK<H
HeAK <K <IK EEIK <EEK o
22 KEHEESRSHEXEFHHT
2.2.1 KAMASR S ESHR SR pH [EHMEST
MREAFEEEKAEHEESR SRS B
HHIME B AR FHRHE o BRIEFHIKFIKEEK (P>0.05) LA
A HAKRK S E ST B S SR HEERFR
JE I B IEARSEME (3R 3), Horp HORK R /K AR
B 5 SR 0.001 K FEWEEEMCH, &
KK SRS B S H S RM B EKER
0.01, %Ik N 0.05, VLHHRERIR S SR(EF L8
B)BAMBIRRHE , ERAR A 7T B8 2 L2k ik
M BT, Y5 TR BR AR TE F SRk (B L RK
WK FREHAKK BRSBTS AR R E, 4
AT (32 3) AT 4, KRR IR AR & M B B T
) LRI B SRR S EAKSTIK S SRIKSTRHK . R
FHARFKEKBERTE S BT RITE EMKME
(P>0.05) , Ut BHAE R H /K FK BEZK (A, Y BRAR T o5
He AR, BU AR BB F A R TR
WX KARES RS RS pH Z I BT 5347
(%£3), REARKHEESRASGES pH (EFFER X
PE(P<0.05) , HAth R RUK RS AR S pH BT B E
MM, FRUTE AR, 75— EVa FE PRl pH (B3
I, K AR AR A B

o * FORTE 0.05 K BEAS ;** FRTE 0.01 KF BEAME;
sk FHRAE 0.001 KL B AR,

2.2.2 REAFRABNKERESE S B0

BRI, R HEZA RIS R RS
KRR RS R, PRk, AR89 o KRR 5 JE
R AL B GE F B DL i T A& Gt ARTE AR
287 B A T AR bR FH 2 Bt P AR R, T8 HE R T AR
KEFEFBRAR, FHSHBUKAMSR S BT EIE
53 HTo

SRR (E 2), ARIZREUKABE RS YRk
H A AR E AR M IEA M I KRR ES
REBRSRARBKARL 0.01 KF HEBENIFMH
Kotk (& 2a), 13 BH AR FH R0 HE fte R 2 A 84 o T S 3
IR KRR SR & X FHHAK(E 2b), Ak
A= KRR S B B3 (R=0.251, P>
0.05), ULEAMATAR HABAERS L LU EFFK A
ARG R, FFE(E 2d), & HEAERASHRK K A
HERSBERAEEZM (R=0.411,P>0.05), HK
(B 2e) K IRREAR S S Ytk H AR AR 0.05
IR 2 IE AR S , U B AR FH SRRt 2 A 3
TR R AR RS A S &

3 1tig
MABFFR A LR REH T /K &6 B &R
R BRI KFIRKBER AR TN 25.00%F1

55.56% ) , X 5 F XN ik SN L AR K B T
KRG YA S R (PR E N 80.50% ), TRIFK
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Figure 2 Correlation between nitrogenous fertilizer input in farmlands and NO;-N content in shallow well(a),

deep well(b),spring(c),and river(d) waters
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(D2 M AR A FERAKBARBEESEASERN
(5.42+6.63)mg-L™, S8R H 86.73%, MNZS A543k
F, KEMESESBERRKFREK A B>t B
X>ACEESL i K> T RSP E XS5 24 B, KR
RAERE , AFRREUKEHESR T BEAEREELER
P (F=13.043,P<0.001), iR & B B KRR PRI R
ERITKSTEIIKS K> BRI STIKS K >TKEEK
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7J<1Mﬁ?‘.§ﬁ 5 SR 0.01 KF L2 B EIEMX
P BHAKKEHBER SR FEE 005 K FLEER
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FEAE R EARME

B)TEER 7KK AT, SRS pH 7E7E B E A
Kb, BIVRFIFAOK AP EAR A ERE pH (A LT ik
U

(HARFREKEHER SRS SR HARA
BAFTEARRIIEAHSCME , B K AR KR RS S A &
B 5RAAFARSFIZE 0.01 F10.05 K F FEBE
IEAESEME, RHK A K RS A SR EHARA R
TARTTE B3 IE A
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