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from 2012 to 2021, the change law of the radiation environmental quality of Nanjing in the past
ten years was summarized, so as to provide a basis for future radiation supervision. Methods: Ac-
cording to the radiation environment quality monitoring plan of Jiangsu Province, the absorbed
dose rate of y-radiation in air, cumulative dose of y-radiation, the content of radionuclides in
drinking water, water body of Yangtze River, soil and aerosol of provincial (national) control
points in Nanjing was monitored. Results: From 2012 to 2021, the absorbed dose rate of
y-radiation in air and the cumulative dose of y-radiation at the provincial (national) control points
in Nanjing were within the natural background of Jiangsu Province. The total a and total f ra-
dioactivity in drinking water and Yangtze River water were lower than the national limit. The
contents of radionuclides in soil and aerosol were within the range of natural background fluctua-
tion in Jiangsu Province. Conclusion: The radiation environment quality in Nanjing is generally
good, and the air, water and soil are not contaminated by artificial radionuclides.
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1. 518

JE R NS TG PR P R O 1 T R B T S R AN M 7 P IR R AR U 4 5 (naturally occurring
radioactive material, NORM), {H /2 FE % /% BE ) 2 H I AAZ SR AN A e, 4kt T4l TR 1.
SIRPERR AR = AUA R RS TS )t S35 T NORM 7K, R Ay A3 e s
P ¥ 5t (Technologically enhanced radioactive material, TERM) B¢ $7 A 14 388 hn 9 K 4R i 5 v 9 5
(Technologically enhanced NORM, TENORM). 5 4MERZ I ER R0 #Zukiatr. DA IEAE i A2 b
R4 T — 2 N TURMEAZ R (1] IX S8R 00 40 7™ o b fes K BN S B A R o S B 058 I o M gl A2 Ay
TAST . R S S R S DX P A S P E EOIR 2 AR A g, T I I A R S KT AR
B R BUR A R A, R A ST RS AP IR B REE, NS 3. IREERR . IRB AR &5
PRALRF AR [2] [3]. AT FiE 6 2012~2021 4F R 5L 7 8 5 850 o = M W 5008 (0 2, R 4 ) 4
TR A B MR, N4 5 B4R S I A SR ARk 4

2. HHnsE
2.1 y B E S RSGTER

WA 38 FHA0G {5 485 38 Xy FIE AL, B 20 . 36 keV~1.3 MeV, &2 H 10 nGy/h~10° nGy/h,
SILINVE T ERVEI TR e . B R T 3Ry FE S 2 R B e 4 ()48 B DU i 8 A, Il B4k ot
O PEHITH 1 m, AN AR S R R AL N R T IR &, RN AR 10 N, RRIFIRS 10 7
AN, BCPIMEME AR, THES Rk .

2.2. y S RATE

KBt R TR B AERF R AR N, REF RAFE X, SFE0 X, SRR B 1 m &R
W EREATINE . MRt IE B p FR G RAHRE I AAL 1A, BREA R 1K WO, Esk A A
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R B, SRJG AT 5 A A% 5 58 S 0 4 W B H e O AR S 06 = 3R AT
2.3. 7}(14::':'1%\ (/AN E‘«/)’fﬁﬂﬂ'ﬁ

IKFERIREEZR AR N 10 L 3R LG KA, BRUCREERT I FEK PR =R TS 14y, HHR
££ 2 %, FESHEUE SACFR S BEKES Z BT KRR K KV ACREE S 2 A4S, BHEERE 1R, BRI
MW EER R 10 m AMKIRFUE BOK W, RERZ K KRG F/KEE RIS ERIR L 2 PH 1~2 [H 2 )5,
HA'S KRR IR AT IR W 548 5 22 4 W B A B Ah 0o S 86 = AT
24, THHESPHHYZESE

PR TR 1 AN KRR s A 3R R AR 1 IR 7R s B P IH . S0 I HoA Mg &5 O kst
1TKFE, RERE 10em (13, REESIEHEAEN0 40, 76 10 cm x 10 cm JE I A EL 6 A 1FF, 4k 2~3
kg IR EHE, RS HEE . dn's, S KA RIE VLA SES 2 B S H O SL e =TI R T
25 SBERHBSIMEESE

TIN5 R ) 2 4 W B A B PO R SR AL T P it R S R 5 1 80 AW iy A= 7 TR B ot v R0 o A
FAKPAT ShAE LI .
3. &R
3.1. y BHE SR EER

2012~2021 4F, FERCTT 8 AN o FE i 2 SRR S 3R 7E 28.7~110 nGy/h . [A]. fR4E H EEE
TR VEAK s VLA RN TIZFACF RS ) (B A5, 1995.8) [4], &I SMETE
LA RRARVEE N (RS : 33.1~72.6 nGy/h, iE#: 18.1~102.3 nGy/h), HIELALE 2008~2012 7 5T
T ANIREE o 45 523 S 7B 2 A Y BBl 4 (26~85 nGy/h) [5]. W45 5 W45 1, HAEARfbilass WA 1.

Table 1. Air absorbed dose rate of y-radiation from 2012 to 2021 in Nanjing (nGy/h, X+5s)
=z 1. 2012~2021 AR y BH TS SRBGIEE(NGy/h, X+5)

Fr el A # RLEA | Bl

2012 8 46.4~70.3 60.3£9.3
2013 8 49.5~70.8 571+74
2014 8 56.5~78.9 63.2+7.6
2015 8 41.7~79.6 58.1+10.7
2016 8 41.4~76.2 54.5+10.5
2017 8 44.8~100.2 62.6 £18.3
2018 8 62.0~110.0 72.3+16.0
2019 8 58.3~84.6 68.4+9.7
2020 8 43.9~80.0 63.1+10.9
2021 8 28.7~71.5 52.2+129
it 80 28.7~110.0 61.2+125
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Figure 1. Change trend of gamma radiation air absorption dose rate of pro-
vincial (national) control points in Nanjing from 2012 to 2021

1.2012~2021 SRR A (BT S y = SMEFIER T IEE

3.2.y EH RRFE

2012~2021 4, FERLTH p 4& 4T R E /AN P EAE 7E 65~93 nGy/h 2 [A], ¥J{ETE 79~87 nGy/h
Z 18] o AR o E PR B R ARTBUR KT YEIRE FREE R AR T /KPR A o0 ) (B RIS RS 5L RS, 1995.8)
[4], & FUAME m TULIR A RRARR R B BRAE . AR TTLI5 9 RIRAS I PR B (J5 8. 33.1~72.6 nGy/h,
1% 18.1~102.3 nGy/h), 4E[A SIS o BAR . RIS AL 2, TEAR LA LA 2.
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Figure 2. Change trend of hourly average measurement results of cumulative
gamma radiation dose from 2012 to 2021 in Nanjing
2.2012~2021 FFEA T y B RRF S/ ET LS

Table 2. Hourly average measurement results of cumulative gamma radiation dose from 2012 to 2021 in Nanjing (nGy/h)
= 2.2012~2021 FFRAR T y RSt R B2/ ELER (nGy/h)

Gy I A H g WA ¥l
2012 1 2 ]I 80~90 85
2013 1 2 ]IF 78~93 86
2014 1 2 ]IF 82~93 87
2015 1 4RI 85~89 87
2016 1 4 IRIE 86~89 87
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Continued
2017 1 4 IRIE 81~92 85
2018 1 4RI 73~84 79
2019 1 4RI 76~87 81
2020 1 4RI 65~87 85
2021 1 4RI 70~86 80
it 10 - 65~93 85

3.3. HRAKBHEHEKE

2015~2021 4%, FERLTHIKA KL o S 9<0.012~0.055 Ba/L, & B U124 0.038~0.089 Ba/L, .
B SR AR 4K, A T AR 5 R 7K A AR v ) (GB5749-2006) H 1) 5 o iU P 0.5 Ba/L. &= B 14 1 Ba/L
U P Fe brde FE[6]. BEISE RN 3, & o FIE B HEER LS LI 3,

Table 3. The gross « and gross £ activity concentrations of drinking water from 2015 to 2021 in Nanjing (Bg/L, X£5s)
%% 3.2015~2021 FERFRAHIRAKE o F1R B IEERE(B/L, Xt5)

o RAE R = =
iz K i ¥t 35 ¥t
2015 1 2 kI 0.023~0.036 0.030 = 0.009 0.074~0.088 0.081 £0.010
2016 1 2 I 0.026~0.055 0.041 £ 0.021 0.079~0.083 0.081 +£0.003
2017 1 2 R 0.026~0.035 0.031 = 0.006 0.038~0.082 0.060 £ 0.031
2018 1 2 I <0.012~0.034 0.034 0.061~0.089 0.075 £ 0.020
2019 1 2 IE 0.018~0.025 0.022 £ 0.005 0.065~0.070 0.068 £ 0.004
2020 1 2 ]I 0.020~0.032 0.026 + 0.008 0.073~0.085 0.079 + 0.008
2021 1 2 ]I 0.018~0.027 0.023 + 0.006 0.070~0.076 0.073 £ 0.004
it 7 - <0.012~0.055 0.029 + 0.010 0.038~0.089 0.074 £ 0.013
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Figure 3. Concentrations change trend of the gross « and gross /8 of Nanjing
drinking water from 2015 to 2021
[ 3. 2015~2021 FRARMIRAKP R o F1E2 g B EWTLIES
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3.4. WKiLKEH RS EKE

2012~2021 4, R HLHARILARAR AR o FLE B IR 144 HiI7E 0.012~0.058 Bg/L A1 0.035~0.12 Ba/L
28], TEWRA, @K (RS KDAERRE) (GB5749-2006) 14 o U E N 0.5 B/l & B i
SN 1 Ba/L MU Efe bRt SAE[6]. WEINEE R WL 4, B o FUE g HEEILESA WA 4.

Table 4. The gross « and gross £ activity concentrations of the Yangtze River from 2012 to 2021 in Nanjing (mBg/L, X*s)
5= 4.2012~2021 FRA R IIKAEF R o AR BIEEIRE (MB/L, X+£53)

_ Ha BB
aan STRE s — —
Y ¥IME Y YA

2012 2 18.0~20.0 19.0+14 46.9~85.0 66.0 + 26.9
2013 2 37.2~22.9 30.1+10.1 75.1~77.6 76.4+18
2014 2 28.7~41.4 35.1+9.0 79.1~92.9 86.0+9.8
2015 2 18.0~37.0 275+134 35.0~91.0 63.0 + 39.6
2016 2 58.0~62.0 60.0+2.8 67.0~74.0 705+49
2017 2 40.0~73.0 56.5 +23.3 51.0~120.0 85.5 +48.8
2018 2 18.0~39.0 28.5+14.8 65.0~94.0 79.5+20.5
2019 2 21.0~25.0 23.0+28 77.0~83.0 80.0+4.2
2020 2 12.0~12.0 12.0+£0.0 75.0~84.0 795+6.4
2021 2 33.0~35.0 340+x14 84.0~92.0 88.0+5.7
A1t 20 12.0~58.0 32.6 £16.7 35.0~120.0 77.4+18.7
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Figure 4. Concentrations change trend of the gross a and gross /8 of Yangtze
River from (Nanjing City) 2012 to 2021
B 4. 2012~2021 FERARHKITKF R o F12 f S BT LIES

35 TS ERAE

2012~2021 4F, B uL T LI i R R SR TR A% 2 h-238 . £E-232. £F 226 FIHH-40 (15BN
<22.8~43.0 Bg/kg. 43.7~61.3 Bg/kg. 24.0~40.1 Bg/kg 1 476~631 Ba/kg, JBILIHE KIRAE KT (PBU:
14.1~62.1 Bg/kg, *°Th: 13.1~89.6 Bg/kg, **°Ra: 17.9~67.9 Ba/kg, “°K: 302.6~876.2 Ba/kg) [4]. tIEHE 5K
N LU A% 248-90 A%i-137 (15 8518 0.27~1.0 Bg/kg #1<0.32~0.70 Ba/kg, & EHUK H-H4EE M
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Table 5. Content of radionuclides in soil samples from 2012 to 2021 in Nanjing (Bg/kg)
3% 5. 2012~2021 F g h TIRFF R PG 4% R 2 2 (Balkg)

A 238 23T 226p 4 40K %0g, 137
2012 26.7 61.3 40.1 631 0.27 0.52
2013 39.6 48.9 30.5 476 0.58 <0.32
2014 <22.8 495 30.2 524 0.55 <0.32
2015 34.2 43.7 33.3 554 - <0.32
2017 39.0 47.0 29.0 494 - <0.32
2018 30.0 41.0 24.0 607 - 0.70
2019 43.0 51.0 31.0 500 1.0 <0.32
2020 33.0 52.0 36.0 524 - <0.32
2021 27.0 55.0 36.0 576 - <0.32
6 <22.8~43.0 43.7~61.3 24.0~40.1 476~631 0.27~1.0 <0.32~0.70
PIE 34.1 +6.06 49.9+6.0 322+47 543 + 53 0.6+0.3 -

36. SERBSHMERTE

2012~2021 4, T ¢ RS A EE H B0 Wb 0 R v R R SR TSR MEAZ B- 7+ #1-40., $i5-214. £5-228
M4E-232 &84 18 0.71~12 mBg/m®. <0.079~0.234 mBg/m®. 0.002 mBg/m®. <0.010~0.023 mBg/m°
#1<0.012~0.015 mBg/m®, TEHI AL, MRERAEIREE LR KT o AT RRE S A N B0 A% 2 Tt
-131 #1-134 f46-137, W4 6 Fis.

Table 6. Content of radionuclides in aerosol from 2012 to 2021 in Nanjing (mBg/m®)
% 6. 2012~2021 FEARTRRMS L E S B(mBy/m)

ﬁz’ﬁj\ 7Be 40K 131| 134CS 137CS 214Bi ZZBRa 232Th
2012 6.0 0.18 - <0.005  <0.005 - <0.010 <0.012
2013 5.9 0.086 - <0.005 <0.005 - 0.023 0.015
2014 5.9 <0.079 - <0.005  <0.005 - 0.013 <0.012
2015 4.6 <0.079 - <0.005 <0.005 - <0.010 <0.012
2016 47~71 <0.079 - <0.005  <0.005 - - <0.012
2017 4.7 <0.079 - <0.005 <0.005 - <0.010 <0.012
2018 4.7 <0.079 - <0.005 <0.005 - <0.010 <0.012
2019 1.5~12 0.028~0.234 - <0.005  <0.005 - <0.010 <0.012
2020 0.71~12  0.024~0.094 - <0.005  <0.005 - <0.010 <0.012
2021 1.5~9.5 0.012~0.092 - <0.005  <0.005 0.002 0.003 -
Je 0.71~12 <0.079~0.234 - <0.005 <0.005 0.002  <0.010~0.023 <0.012~0.015
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4. g

MR W B AT LA B, 3 45 kR 5 TR S PR R e AR R TR, A TR R AR B
TR PR RS Y7o LI BB BT J A AT R 5 T AR A PR B VAR S 10 o B ST 7R 5 T )y
PSS Y, RS AR R, SR T LR R0 SR -

1) BRI ATUE RN, R BOR A S BN, R BRI, SR AR S e —
VEZS

2) FTARAMY, FEAERORME 37 T, A e W s, S0 24 /NI S s 428

3) X TKWIMI SRR, FRE R —RB, SRR R R RDT R ST R R,
TR A AT SRR AR U, AT Sk s AR

4) ST F BB e, SAT A E NI, 45 2 A A kB R AT, i SRS —
JARY, HEAT MR E . ANTTRE T PR8I B AAE M a2

DL H SRR SEAT, AR ARAE T BB A S BTE A (e . A LR R 4 5L, 4
(R T A T 0T, 75430 W1 5 T 2R B s i ey TH 1 5 R S AT RO R B e k. (A
RN T MR R R B R, (REROR AT SR IS, AR SO B R U, el T T4
T ER R e W S A TR, AR AR A L, B UGE W AR R AR 2, S R A
JEEURE, 8 TSI R IUER B s e, (R BRI 22 4

5. &g

I A T Tk AT LIS R &R B 2012~2021 4EIX 4RI, A T AR S R R I A
S bR s Horb Rt & I R RL IRy Bt 2 SRSOR B 2Ry R RN EIIETL IR RIAARIE
Bl UK TFHZKIE KR o B B IBUR MK RFE CAETEIRA K BAARHE) (GB 5749-2006) 223K ;
IR SIS % 3= 1) B K AR VL IR RIRA ATk VE Y R P o IX 22 Ui RY, 4k
P o T AR ST PR B AR AR, M R Z B AL RIS e, A DU 5 R RO 4 it 7 SE 2

Mo AR
ATHIE I E A 1 AT ST WS TR, R S ORI BAE (T3 pR
1E& STRkE AR

SR EG SR M T 5, TR SCHESE, BEHR o il RSB0 S RIS AR K B 5T KA |
RIS AR B T ST SEIR I AT

SE K
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