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Abstract; Concentration of “three nitrogen” is an important index for groundwater quality evaluation in
rare earth mining areas. Analysis of pollution characteristics of “three nitrogen” and revelation of migration
and transformation rule are great significance for water environment monitoring and pollution
control. Distribution characteristics of “ three nitrogen” in groundwater and its migration and
transformation rule were discussed through borehole sampling and water quality analysis in LLongnan ion-
type rare earth mining area. The results show that: 1) rare earth mining area groundwater in Longnan,
“three nitrogen” in concentration of unconsolidated rock pore water is slightly greater than that of zone of

weathering fissure water, concentration of NH;-N far exceeds the groundwater class [l water standard,
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the largest excess multiple is 48. 42 times with over standard rate of 31.71%, and NO;-N and NO,-N
concentration is low and has no obvious exceed standard.2) NH;-N migrates along the direction of
groundwater runoff with leaching mining area as the center, and the horizontal migration distance is about
3 500 m. Migration rate of “three nitrogen” in pore water of loose rock is higher than that in fissure water
of network of weathering zone. The big the permeability of soil is, the fast the migration rate is. 3)
Transformation mechanism of “three nitrogen” in groundwater mainly includes nitrification reaction,
denitrification reaction, volatilization of NH," and self-decomposition reaction of NO, . An important

factor affecting enrichment and mutual transformation of “three nitrogen” in groundwater in mining areas

is pH value.

Key words: ionic rare earth ore; groundwater pollution;

migration patterns

T AR A R K TS Y Rt &R Hoh
Tl A 77 3 L 7K s e g O 7 L S b S R
K BTG e R V5 Y AR R S I ] LA B B 85E AU
T 5 DR 28 S 4k 25 28 AN 2 AR A 6 e Ay 5
P Tl B A B TS Y v = 7 A A 3 1 ¥
Wy, A2 2 A o RS G B AR AR NO,-NNO,-N 4§
5 Yy SR K &S e E IR 20, NH;-N 78
TK B E TR i AR o B R KRR

W TR R R R R 1995 4R,
2008 AEATEAES, B AR (NH, ), SO, ¥ itk
VR, TR B TR 59 22 S I AAAE . & NH, R K
15 B AE RPN EB L R AR F] 100 %6 [l ), K A
VDX g v B B T i) Y R A, 0 DX b K R K
B R 3205 g, T Y T T K R 08 5 i R R 1
T Tt R (o A AR . S N D B
i 10 X e =AWl e AT T RS R
=R NH, A 5 b gy A R A KR R AT
AR OK 1 3B RS AE RIRREAIR T NH, ¥ B 5 X 40 S 55
i AR & B NH, B B KA i i TE B )
TIERERE ST s A R R IR R AW IR N Y 5k R
WS RRAFR R RS A O
BRI X FE % NH, /9 0% B 58 1 555 . B o b g%
B NH, " ] 5 B K G phRI I O . SR M
K G IS X R K TS YRR R KI5
YU RN R T X T K AT G AT 0T
FRAAEEZE L.

A% SCER X R DX e R AR L X
IK S A3 T = RS FBCE AL R KR AU A R Y
BK A o A R AR BRI SRR X B R FLAE
LS TR XTI R K 95 e 0 o B 48R B i

“three nitrogen”; distribution characteristics;

1 ##EH*%

1.1 #MREHER

WFFE DAL T R i A P-4 R R 4 1 557, 13 mm,
R ZE K1 636,81 mm, Hy R /K T B M HLA 2%
ALK XU AR 2L Bt 7K XU 7 190 AR 284 Bt 7K 43
A A ) . S HUE ALK A T 55 U R 28 4
A L2, K2R 1.00~10. 0 m, /K7 3
0. 4~4. 80 m, By HIF /K& 10. 0~249. 835 m?,
BiERE 3. 43~24. 68 m/d, & AKMEEFEL N KER
Z Z P A AT IR R K EEWRAE TR G 5 A
< B 25 IKUAR T DO AR 2L B e oK T MR B R v K R
WK 8% R H0. 054~0. 36 m/d, 5K PESFH N
KR Z . RABEK DT KE FEHG IR 2
PE B J 76 LA HE Ak DR sHGE T U HE I b 35
.2 #HmRESHH

HEAE CH T 7K ¥5 Gy M BT i A B R B ) (DD
2008—1) , R JHAE M M A 55 DI REME AT AR SS & 1)
JE U] P A X S AN TR A 12 DN HORE R D
FEER X R K2 K7 K11 4 B 3 2505
AT 5k 25 0 T AT 18 3 /1S BBORE AL 3 21 NIRRT 2% R
FE SR T AR A3 M RE 2 241, 40 0 R A 1l 2 AL
Bt A I XUAR AT IR SR B K, SR AR AR i 42 >, JKp
FHEHBE T (CO2 HCO; .Cl™ SO ) ] DX-120
BB T (O 5 A o, EE B (Ca® (Mg* (KT
Na ") LA K Pb i o I8 A 55 5 1R & 5 Ot 3 X
(ICP-AES) #4705 s NH;-N R FH 44 [ ) b 8 3%
HEATIE s NO;-N SR F 58 40 43 06 o B2 ik i A7 2
NO,-N 3k H] a-ZE 53 66 B AT I 2



+ 182 - A4 R GEHER ) (http://ysyl. bgrimm. cn)

2021 4F%6 3 1

260,

K1

ANty W

1 1
1986 2648

1 1
662 1324

! ==

VIR S

_ 1
3310 3972
KRR /m

(] [=] [*¥] [-] [+]

LWL SRR TR ARRURALER KUkl 2

1 v ) LY o
4634 5296 5958 6612

IKIBEALE KR B

Bl kE#mLy XARHmERE=RTEE

Fig. 1

Location map of typical profile sampling points in

Longnan rare earth mining area
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Table 1

Detection results of pH value and “three nitrogen”

in groundwater in mining area

15T W/ (mg « L) P/ (mg - L) BREREEL HFRR] Y IV 2K A i /A VKR Al A
NO;-N 0.392~18. 340 3.862 0 0 0 0
NO-N 0.003~0. 108 0.021 0 0 0 0
NH;-N 0.044~24. 210 2.922 18. 42 31.71 6 7
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Fig. 2 Box diagram-Normal distribution diagrams of “three nitrogen” concentration

of pore water in loose layer and fissure water in weathering zone
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Fig. 3 NH;-N migration and diffusion diagram of groundwater in typical profile of Longnan area
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Fig. 5 Diagram of “three nitrogen” form and transformation path
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