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Abstract

Resource utilization of sewage is an effective way to solve the agricultural water shortage in the arid
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and semi-arid regions. Through on-site soil-column simulation experiments, the urban domestic
treated-sewage that has reached the farmland irrigation standard is used for farmland irrigation,
and the migration laws, as well as transformation laws of the remaining nitrogen of the sewage in
the soil, are studied. It was found that after each irrigation, the concentration of NH3-N in the soil de-
creased rapidly, among which contained in the top soil layer declined the fastest, and it basically
disappeared on the 10t day after irrigation. The concentration of nitrate-nitrogen reached the peak
in the top soil layer, the core soil layer and the lower vadose zone layer was on the 18t, 12th, and 9t
day after irrigation, respectively; and the peak values of nitrate-nitrogen content in the soil from the
top soil layer, the core soil layer to the lower aeration zone layer gradually increased. In addition, due
to the deep soil layer in Dongzhiyuan, the alkaline soil and the higher soil temperature during the
irrigation seasons, the use of treated-sewage for farmland irrigation will not cause groundwater ni-
trogen pollution.
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YRGS KB, BURRH G KAC B LS, TR TGRSR . IR AR AL AL
PR Tk Al s T2 e 2 R I& 1], BRI 7K BHEIE ST JE, X RERARKIS Sy, et RYETEIR,
LA “ARIRNE” o AT, HFEAD BSOS TEAREROK TR A, ORGSR KR
1 H 5 LI 2% AEAE ZART I RER K. XA 5 T FHIXORE, SRk ] E)™ H i 255 4
A BRI AR 2], 15 7KARER 5 I T W2 K SRR HOIR DL A A ROg R 2 —,  FEIX e X SL B
5K BT BEIRAL A R R A B FANBLSE R S i is K 22 Ab B BA B ARV b e, TR
LA DUAT AT 2K B, 3 AT DA AR A B A P i RGP 20, BROT5 KAR B — M LR A IR,
FEREBEILAE o RS T5 AP EN) S BR(P) HI(K)AFE TR A7 (8 R AT IRy SR OILAE[3], Al At +-
8, BRARAO A A R T AL E AR P BRAS o

HON A PRI X AL T HIN B AR s L R X, AT KR, FEREIKE 382.9~602.0 mm, J&
Tl R [4]: K BRELZ C ORI L S A T R RIS D9 T AE PRBA 3 bt X Sl il
TSR BHRACRIT ARk ARV 2 5 R e, g PH U T 3 5 /K BRI AR IR | 220 vy S e i ek 5 g 2 AL 2R
JR IR, 2T e T B AR BT, A ORI AR Hh 75 7K B R AE B 2 Th A RS e e L
BEAT THETE, DAHIDNACER iS5 K R IRAL 24, ORI, MR K2 Al SR AR -
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Bl AR, TR LGk A 52 8 s 3 A S i, R DL S R A L AT
RAVERARFRAE o 1% L EHITH L3 v K A B AR E I B 0 2 IRIEREEAS, HIRER S EAE. 2
Vit R AE R E YR, TR ARG, R BRI S UE 2 o5 40%, FE BRI ZE AT
TEJZ4) 15 28%~30%; AR Z, MGk, SHWELZ0R, RELN 1.1%~1.4 glem®; H AT
BN 4%~6%, HZEIREN 7%~8%, HIAIFI/KEL 19%~23%. H4h, ZBYi+E&FRHESFE, &S
4] 1.6%~2.0%, 4% 5 £ 0.15%~0.17%, {HA RUB RIS : 4505 549 0.03%~0.1%. FH B 130 i & 9%-~14
mg/100g t:. 3% pH 2] 7.4~8.0, BN AKETEL 7%~17%. #LTMFELUKZBENEHFSH
RS A RIS A [5]

Table 1. Water quality of treated-sewage effluent
= 1. ISR KK R

izt COD,; (mg/l) BOD; (mg/l) NH3-N (mg/I) pH

105~253 75~135 42~58 6.9~7.18

2.2. THERsg

AR SOR ] ARSI A 5 KR R R AL 3 R I AR AT AT T JEIR AL AT DU A
TR LSRR AR SE A, I T ARSI T AR WL 575 e 3 P K AR B R 6] [7]. AEADht
FER BRGNS E HIMET R, N4 20 ecm. /&5 100 cm; 7EAEMIEE [, M B2 FEERS 10 cm & —
ANBURE I 1 52 ) A 22 TR AR AR T K S22 B AT [ 5E o A K R GE KR Tl 1R
FRAE RSN AR A, BRI T RIS KA ZS T BRI, RERRN30 com B, O
+ZE30 cm &, MOAGEEE40 em B, p¥ i, FIRNIESE DR AR, P2 AR
WJa, BEEL 3 mm §i, SRJE 1% BT RRRIRERE TRINA AR E, BOURIR IR 20 7 24
(K 1)o IR RO S LS AR OURIE, 2R A LR A E, AR R ot Lt
ATHRIG I RS EREMAK TR L, BKE 50 m®/ar bR HERERE S KRR B E N L, B (RSO E
BRI 2, SR 20T LI SR AT W, S Sk AR 5 VLB E AR X
TR BB, BT A B BRI R 10 om WA R D, RRIRAEBREIN, 75 7 ZEURE HIR
FEREIURE L FTIT R B HORE 1 3 ), S 7K R B8/ KIZHT WBURE I RN — N ORI AR, RHiAL S (R KA AT
3HTs AR R R EORE 1 AR R B 2 AR AR B, AR DR R RER AR LA R A
MIRTEE N, BRI 3~5 g0 RURIMFEEAUS, RO DR, #i iR DR SRR e 4T -

A
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Figure 1. Schematic diagram of soil column simulation experiment device
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2.3. Mo 4y 4T

W Hr e bR ARG BIE KA LI NHe-N. NO;-N . NO,-N & & & pH. BT A5 55
Wribd (KA K M ARG Y (HIT91-2002) [8]« 3B AV 43 b7 S| HIHEIR ) [91FR AL AIFRHE
M7 iitAT, AERE 3d BUREINE 1 .

3. MELERSVHS
3.1. NHs-N BYRE LB 1 4SE

157K NHg-N 23— HPEr 7, 2EKIE T DA NH," TERAEAE, SN TR RS LU, 218k
Fras AT VR P T SRR [9]. Ak, 4yoRER, FZE 3 NHe-N (IS ESTR BT, BEAS 8
HIt R P 25 5. MARIGZE BE (6 2), T5HENISS RS, 3% NH-N & &) 514 61.20 mg/kg, = Ti5#EK A+
(R o 57— 5T 33 NHa-N IRERIRILR T » 75 30K TE B NS IR fofs 7 58 40 - 2 T R B ) NH
B, mHAAMPE A ERK, HiEBERBERENELE. OLERELZRE R 2).

Table 2. NH3-N content in soil at different positions of the soil column before and after irrigation using treated-sewage
Fz 2. LESHKERRIEIEREMLE NH-N &2

HUFF b 5T (mg/kg) 1515 (mg/kg)
15cm 4t 8.261 61.200
30 cm 4t 3.724 18.200
45 cm &b 1.243 12.320

M 2 AU B, B TS REAE A, BEAE R AL (] (88 0, n -z -3k 1 (Ph = 8.75), 44 NH,-N
WP N B, Rk, BITTREEMIEE 10 REEAW K. AR, FEZRORERTE K+ RS 1
5 i Bt ISR IEY) A & JE IR F OV R IR R H[10] [11], RN R S KRR
ITEARS S, UAREAER LA 780 A B A RS AL 7 A [12] [18], A& A1 NHa-N
B IE T A A SRR PR TR T PR ik o
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U
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Figure 2. Changes of NH3-N content in the soil in different soil layers of the soil column with time
B 2. tHEARELEHLE NH-N & EREREE L

32. HMAGHRARESHEL
PRAE NHa-N [FRF S0 3R, M75 K NHe-N BEN IR GIZ 5, #7r NHa-N 5 -3
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PEMI AR A s A A 8800 3R AT RF[14] [15]. FEARYE 3y tbid FE[16], 5B BOR &M
TEACIERE, BEIRFET NH-N AL AT LAar AP 55— 20 R AR & S A 1 (Nitrosomonos Z5)[/EF T, ARk
WAAR(NO,-N); 55 5 A WA R S AL 1 (Nitrobacter Z5)f/EF T, 5 NO,;-N #4Lh NO;-N . 55—
IR NS, AR PR B, 55 2B NO,-N #4k oy NOS -N IR k. T RS R 5 ThE
IKIRRTTAZE G IR B, A 55 51 e T KI5 3o DRI, Bl A A AR 2 o el R v o A SO0 1 A 01
Febr. 55 M BUR B ARG AR , 39 R S B WA S RS LA B EEF, B S P HE (5
Fi HFEMAD)IEFENE S . AHANE 12 IR R RS A B R ] AR A ] 3 s
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Figure 3. Changes of nitrate-nitrogen content in the soil in different soil layers of the soil column with time

Bl 3. XHEARLEFLIRESE S EMERTEEN

MIE 3 ATRAURIR: N A S A BUA BIEE IR (R R AR 9 K, 0 b Z A8 BRI AR 2970 28
12 K, REFZEFNEERBERAES 18 KX, HNEKRLZE. O LZ8 MW LT AR & EIRE
B R IX EFRE T 4 NH, B TR A5 RS, 52 ek IR R A s ek 55, e+
BB B KR R TRE T 2RI TZ, 774 TIHSEMAR RAUN[17] [18] [19]. (HAE KL 25 K,
TR EREA R, X FEFONREE BRI, SRR E R TR T AR B AE S N,
HINO, # KB T RKAH1[20] [21], Iz 358 i)t ik A ) IR 8 v, Il 1 S AL R R

4, Z5ig

XA I BRSO 7 R W, A H R A DR 1 7 5 b DX R A Y 7K 4 50m” i A 4 FEEE
SE R AT IR GRIEAR A, RS LA 1Y) NH-N IR FEBE A IR BE IR I Rodh i, 35 10 RIEAR
s PEPHSRGTEAR LR, OHEMT AU )2 P R, SR I A BT
FEVEWR A 55 25 RINHEAE K REBA G Ozt X R KRR T 4%
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