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HWE: BE 082 2011 - 2017 4EAb 50 b7k FLA 5 R R 7K H A O P K ST B o3 A 5 R, LA B8 4T Jee ol ot i b 3
IR TS R P TAE WA TR, ik SHEdLETT 16 NTEUIX AL 551 (b Rk A A G R R KRR &,
K 287 14, AL IR IK 264 4, i BH1217B XUHE 55 o B MR E K P A AL o AL B . S5R 2011 -
2017 AEJETT T MR K AL o0 0 B TSR T B2 1P M 43551 Dy 0. 082 11 0. 230 Ba/L, A= TGP /K B o L B RO PRI B2
SEEE 45124 0. 090 F10. 090 Ba/L; MK 5 AR 1E K R 7K LR, A= T A R K A o R MK S (P < 0..05) |, M7k s
B U K 5 (P <0.05) o HIFRAK G o BUHH KT AR T AR K B oo 80 B BT R 7K S AE 2011 - 2017 4F 43 AT 22 57
AYeit#aE L(P {EHE/NT 0.05) 33K & B UK F-AE 2011 - 2017 4R34 22 5 o481t B XL (P >0.05) , &g
B | Y 7 A ER T ARl N Y € v 0 e T 2 N Y = 1
KEER: LA MK AR TR IR K s B o B B AT P KA
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Investigation of radioactivity levels of surface water
and dringking water in Beijing from 2011 to 2017

WANG Huan, SUN Yaru, KONG Yuxia, CUI Limeng, MA Yongzhong
Beijing Municipal Center for Disease Prevention and Control,

Beijing Research Center for Preventive Medicine, Beijing 100013 China
Abstract: Objective To investigate the radioactivity level and its distribution in surface water and drinking water in Beijing
from 2011 to 2017 for better launching the program of monitoring and assessment of water. Methods 551 water samples in-
cluding 287 surface water and 264 drinking water were collected from 16 districts. The gross a, gross B of these samples were
measured by using the BH1217B dual-channel low o/ measuring instrument. Results The gross o, gross B of surface water
and drinking water in Beijing from 2011 to 2017 were averaged to be 0. 082, 0.230, 0.090 and 0. 090 Bg/L, respectively.
The level of gross « in drinking water was higher than that in surface water. The level of gross B in surface water was higher
than that in drinking water. The difference of gross « activity from 2011 to 2017 in surface water was statistically significant.
The difference of gross B activity from 2011 to 2017 in surface water was not statistically significant. The difference of gross a
and gross B activity from 2011 to 2017 in drinking water were statistically significant respectively. Conclusion The radioactiv-

ity level in surface water and drinking water in Beijing from 2011 to 2017 are in a normal background level.
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AR JA AR X I AR E S % 2011
£ 2017 AERAE AT 551 AR FER AR o B B I
AT T A BUR AR AT

I MRS

1.1 ##

L1 FERCRIE ARk B AT 16 A X e R AT
S AL G 5T 2% DN AR 3R ST, b b 3ROk
287 1, A TH AR IR 264 1, Horb i 26K Ol 4 X EL N 1Y
AT IR o 53 AAEF AT K IATE ik
R R AR 1R, AR L3R 1,

£ 1 2011 -2017 4EJb i ek
5 1R IR RS A
i Vi Ve oy 7

0 Hh 27K AT RFK 2t

MK FKET AKET FEKEE
2011 21 21 48 0 90
2012 21 21 18 18 78
2013 21 21 18 19 79
2014 22 22 20 17 81
2015 21 20 25 17 83
2016 19 19 16 16 70
2017 19 19 16 16 70
a1 144 143 161 103 551

112 AU 53 & BB vE &3 N

BHI217B B 55 o B M &, AL ALES ), I i
HIR T o B PRUEIRZI FERCIE o I 257 « 0T 1] 60
min, TAEHLE 800 V., Hr[E TRl 27 A 5% I 4 4 o 1)
XLV FEAT K8 , A TE A 50K o/ B Jo] 30 N el
FHo AR5 50 28 5 47 249 2 v [ 952 i 990 B 445 1l v o0
(CDC) ZHA S0 2 exf o FRuEds oy v B Be d it
B U #3K (26.6 Bg/g) FIK #3 4 (16.1 Bq/g) .

1.2 7k

1L.2.1 SREE KFENCEERI, TR Sk T e R A A 2 3
UL B o SRAEH L IK AT — J& N 25 b TC R, BOK A0
PRI R T T 10 m, - F/KM LA 0.5 m b2k
FE 3 SRAEA TR K I, 0 6 st K 87 i BRUK, BBOR
sy I RIK o BRI 2 /4,45 1 L,

1.2.2 FECRE e BRCA TG R K AR ARG 38 5 123
SHEFERR) " (GB /T 5750. 13 - 2006 ) %J 7K A% i 147
ARFRL BT LOKEE AR E A 50% (1) HNO, 20 ml, fiifk
A FREAE i e B 2 Be A rh 28 e i AR 50 ml A2
4 B G KRR ATE RO AR E I A
I ml W IRZE K 2T, G H R B8 h

350 CR AL h, v M S FRER, LI
1.3 AKX KEEHRE o BB SR Y

ECYAWoR
n.—n
A=—ty x™
n,—n, = v

Ho A KRR o/ B U PEMREE (Bg/L) 5n, o,
ny, SRR FRHEIR A AR AR T B (eps) 54, 1
o/ B FRHEIR AL PE LG B (Ba/g) sm S 7K RE R B K
H(g) sV KAEARC L),
1.4 itadr R SPSS 20.0 {47501t 734,
L GORIAS IR IE 25 294 i 5% Y A A5 280 (o 3-o %
[E#E) [M(Qp) ] 37w, PIFEA L8R F Mann — Whit-
ney U f:%6 , 22 4 FE 7R 8] H 45 % F Kruskal — Wallis H
Kk, P<0.05 KA gitrm L.

2 HR

2.1 FRERARR B A K G A E R K E SR
2011 —2017 A0 5T T e 3 /K 5 A4 15 AR 7K B
SIS ILER 2 b ZRAK R A T AR K B o 8 B
ST LU, B oS B TSR A 20 22 5 2
Gl (Z=2.54,-12.0,3) P <0.05), H4
TR o P KPR T LR K , b 7K Y 2
B AU KT K T A TG R /K o FEA K BT, H 22 /K il
AETERRHK S o TEURHAEZKOP FOAS, B o ORI 7K Y- 53
TG BN (Z=0.718,P >0.05), fE+I/K
1, b KA TR IR K B o BURMEZKOE FE#R, & o
K- 3 A 22 S A e i 8 X (2 =2.00,P <
0.05) o FEASZKIAFN A=K I , M FRAK A TG IO /K L B
MR LU, S5 B TSR R 7K 18 A 22 5 3 A 42
BN (Z=-8.12,-8.89, 1 P <0.05), L3 3,
FKIAFRG KA L85, b 3R K B o PR AKOF AR T
TR B TR M A T8 T2 7K 0 RS 7K 391 3 A 22 5
WHG SN (Z=-3.89, -3.41 3 P <0.05);
R B U KT AR TS AR KL o TP K
TEFAIA TR K o3 i 2 SRR B X (Z =
-0.863,-1.88,# P>0.05),

2.2 REFEH ARG EFRRKEKSHERF
2011 -2017 4, M 7K B o BUREKF-E LA 0. 058
~0.113 Bq/L, Hrb 2011 4E 55, K B o JROSHIE
JKFAE 2011 - 2017 4R 53 i 2 A G2 B X (Z =
23.2,P <0.05), H 2016 4£ 5 2014 4 2016 4E 5
2011 4F 2012 4E 5 2014 4F 2012 4E 5 2011 4F 0 H
B IK S o UMK 23 A 22 S A e it 2 e X
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(Z=3.07.3.39,-3.22 f13.57,3 P <0.05) , 2011
=2017 4, AV IRZK S o O PR F- 2475 L 2R0. 074
~0.135 Bq/L, Hrp 2014 AR 45, AR IS TROHZK BL o T8UR
PEKPAE 2011 - 2017 £ 3 M 2 A it # B (7 =
14.4,P <0.05) , Hr1 2013 4F 5 2014 4F g%t HbA, A0
KR o AR i 22 A gt B (7 =
-3.20,P <0.05), 2011 —2017 4, Hu /K 3 B g E
IKSERIFE R N 0. 164 ~0.280 Bq/L, HoH 2015 H &5,
HFIKEL B S MK PAE 2011 - 2017 45341 22 5 o 48

BN (Z=12.1,P=0.06), 2011 —2017 4E, A 1E ik
FHZKE B TSP/ #45 H 240. 080 ~ 0. 110 Bg/L, H:
H1 2017 4F fie i, AR TR AR KR B O 1 7K SF- 2011 -
2017 4ESp i A G L (Z =26.8,P <0.05) ,
H1 2014 4F 5 2015 4F 2014 4E5 2017 4E 2014 4E5 2016
4F 2012 4F55 2016 AR HEAE, AR TR IR R B CH I
KV SR G2 B L (Z = -3.26, -3.08,
-3.37.-3.12,¥) P<0.05), L34,

R2 T FHAKE A FHIAKEHIHEKF[M(Q,),Bg/L]

K1) *Eﬁ = ﬁ 1%\ (03 l%\ B
- N
- o I M(QR) 3 Pl (8 M(QR)
Hh K 287 0.009 ~0.540 0.080(0.078) 0.032 ~0. 800 0.230(0.300)
HETE AR FHK 264 0.005 ~0.580 0.090(0.088) 0.007 ~0. 460 0.090(0.034)
it 551 0.005 ~0.580 0.082(0.082) 0.007 ~0. 800 0.110(0.169)
R3 AFETHAKRE A BRI KAERA | F AR E SR T [M(Q,),Bq/L]
el . i 7K 3] . : EVIE ‘
B a BB B o BB
ek 0.100(0.080) 0.238(0.334) 0.070(0.058) 0.228(0.276)
HETE R K 0.100(0.089) 0.094(0.035) 0.080(0.090) 0.080(0.034)
Pl >0.05 <0.05 <0.05 <0.05
R4 2011 -2017 41 kK5 A BRI K EAG K P E[M(Qy) ,Bg/L]
L HieK . HENE TR K
FAhy AL o e =TT o e
2011 42 0.113(0.083) 0.164(0.324) 48 0.094(0.072) 0.092(0.036)
2012 42 0.058(0.058) 0.164(0.261) 36 0.086(0.098) 0.085(0.035)
2013 42 0.079(0.071) 0.235(0.259) 37 0.074(0.075) 0.087(0.036)
2014 44 0.090(0.080) 0.250(0.310) 37 0.135(0.160) 0.080(0.030)
2015 41 0.075(0.075) 0.280(0.355) 42 0.090(0.180) 0.100(0.060)
2016 38 0.060(0.030) 0.247(0.369) 32 0.077(0.080) 0.105(0.038)
2017 38 0.095(0.015) 0.255(0.338) 32 0.110(0.085) 0.110(0.035)
3 e WS, AREER BN, B o FUFE KA 1SR K
T8

YA BoR, 2011 - 2017 4FJ6 5T Hb % K B
a i BVETEH KR oLk B R RS 51 0. 082
(0. 078).0. 230 (0. 300) .0. 090 (0. 088) . 0.090
(0.034)Bq/L, X 15 T sk i % 3 25 1 Ik 50 1995 -
2002 AF LK -5 A 35 UROF K B — 3

RF IR, AT R R o UMK i, 32
1T AU AT A IS UK B K IR A S 2%, B AR TR K
FIKPEAK S5 o TRFFARAETE L0 i 7 P vl BB A —5E
1 JE BBl AR B R AR T R R . & Bk
SRR ML F AR T AT PRI, 35 T P H At e X
WA HA — 20

RS AT F 1995 -2002 45 2011 —2017 43 & K5 A &M A K S 4t K (Bg/L)
e o BB
1995 - 2002 2011 -2017 1995 - 2002 2011 -2017
1K 0.073(0.046) 0.080(0.078) 0.215(0.283) 0.230(0.300)
HETE R K 0.085(0.074) 0.090(0.088) 0.084(0.047) 0.090(0.034)
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2011 -2017 [IAAEE R, MK S o UM
IR B A A, 4% 4 ] d K B 24 A Fee /ML 2 %5
FURAK R B S K 1 Bh e, B KA 2 Ry de Iy
MY 1.8 fi5 o TS A2 WU AR FH 7K 7K 5 v )
CEEPURR) Y R e FAE TR OFIK P o B IR S S
ESY A 0.5 .1 Ba/L, 53R EIRA bR AR 16 IO
Kb o BB HERHTHADAHAANIESR
E" AR AR KK R o BB K
SAE 2011 = 2017 4EAT — 5 1Pk 30, (H A 4F Ok
FHPKEHAR T GB 5749 - 2006 € 45 1% Tk A /K TAE R
) FIE AL o B B HCHHPETG B 0.5 1.0 Bq/L 1945
L FEIER WARKEE A, e e X =44
TR KRR S A B o BETGEE L 0. 5Ba/L A9 FE FEL, i
Je 308 3 BB AT 12 A T TR KR it 0 7K D5 A ] — T
K EBOFZIR K A T8 — 2L IR 3T

— AR P KR R A o FEORIETRR U,
Th F1°Ra, Hoi KR U F17°Ra 4305115 B o T 9
30% F1 52% 5 Mi/K oA B RCEHE FZRIETK, 49,5
50% o ARV I 7R At 5t T M F oK AR IS IR K Y
SRS, KT GB 5749 — 2006 A= 1 R HZK T
AERRUE) BFE TH, R I R b 5 i 3 K AR T K
7K S B R A 5T AR, X T gL
KA TR AR FH K A BB AR IS AR Bt e 81
NI Bl B S 7 e DA R A = ) oy L
AHEEZ L,

S 30k

(1]

(2]

[10]

[11]

[12]

I EA SC, SRR, NI U A8 SR K B P 53R [T].
JIIFF4E,2000,19(4) ; 54 -55.
FHEESE, EHEE PN A FRERORIK R o BB RO
PE L], P E ST T4 ,2011,20(1) : 1 -5.
WIESY AR PN, A 28 LA F ) R R KR
KRR ST [T]. RO B 2 5 B i 4k, 2011,31(5)
595 -597.
Tk 2 T E 25 At M X R % AR A8 5 4% S TS Y 11
WM B AR SRR [T ] EHRSAIETIA,2012,6(2) : 60 - 66.
R R, AT, A 28 LA R A RO K RO
ACEEA[T]. BB EE2%,2016,28(11) ; 1091 - 1094.
e N RGN A B b B bR AL A R 5 25 GB/T
5750. 13 =2006 A 7 TR H /K bR HE 30 7 S ot AR LS 1. b
5 o E AR R, 2006.
S, T ¥, E 30, A5 A6 st A TR RH K R R
s [ T]. AU R4 5 B P 2k, 2003,23(6) : 465 - 467.
& H IR, B0, G S P 5l b DK B K
SRR AT [T ], A AR I 2 5 B bk A, 2016, 36 (6) -
444 —447.
NI, Bz, T, S T AR I ORI K T
LT BHERASL T4 2014 ,8(4) 155 - 157.
World Health Organization. Guidelines for drinking — water quality,
fourth edition[ R]. Geneva: World Health Organization. 2011.
rhrie A RSN | TAE R ] ] K bR AL S B 23, GB 5749
-2006 A3 R K A AR ME LS T, b st o B A o i i,
2006.
XIBE. TG E 5 A TG KK AR A o FILE B U PR AR
BRI R LT A B S Bl A A 7, 2005,25(2) < 171 -
172.

WrFs A H9:2018 — 04 — 02

1411111111111 1@ [ 1111111111111 11 @@ 111111111

(E8F 491 W)

[2] Porstendorfer J. Properties and behaviour of radon and thoron and
their decay products in the air[ J]. Journal of Aerosol Science,
1994 ,25(2) :219 —263.

(3] X045 M. PR e D s T [ M) JE 5 87 B i WAL,
1997 . 40.

(4] sl ARG AN B & AR AR AR 3 % B 4. GB14883. 1 -
2016 £ PR PR R g BN S T dbaT b E bR i iR
2016.

[5] rhde NRILFIE TS, GB /T 5750. 13 - 2006 A& &t A K AR
HER TS T B R AR [ S ] Jb st - EEAR M i AL, 2006.

(6] BkEGH, FEVRMT, AACE , 25, B 50 3R B8 U P K -8 45 5 27
Wi, PESES A ,2014 ,23(5) 443 —445.

(7]

[10]

(1]

FEZRE KUY, ke, 55, 2014 AFE Z U T R BERE S P a
BB TR E A A3 ] o B e 5 T4, 2015,24 (6) 618 -
619.
TR, AR, PR, S TN DX R B A IR O
PERRIELT]. 4R ,2016,39(9) :63 - 69.
BN, SRR PRV ) S R B A IS o B B TS
HKF[T]. A, 2017 ,40(8) :080301.
AR R, RS FH. 2014 - 2016 AETCH T IR BN BUE o
BB U EACE A (1] E e TR ,2016,25(6) 704 -
707.
W PV A% P oty | DX R JR] R PR B KA IS P B o LD B K
SRR [T, BRBE M I 45 2 5 R, 2015,27 (4) 144 -
47.

W 7s FL 83 :2018 03 - 10



