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ABSTRACT: The work aims to study the distribution law of chlorine ions along the height of buildings in the coastal atmos-
phere. With coastal high-rise buildings of Hainan as the research platform, monitoring points were set at different floors of the
buildings, and the “gauze method” was used to collect the chlorine ion deposition rate in the atmospheric environment at differ-
ent heights. Each sampling and changing cycle was 30 days, and the continuous monitoring time was 1 year. The collected sam-
ples were detected and analyzed by ion chromatograph to study the distribution law of chlorine ions along the height of build-
ings in the coastal atmosphere. The chloride ion deposition rate increased with the height of the tower building. In the area of
60%-70% of the height of the tower building, the chloride ion deposition rate decreased to a relatively low value due to the ef-
fects of the “downwind” of high-rise buildings. After passing through this area, the chloride ion deposition rate gradually in-
creased. The change of chloride ion deposition rate along the height of buildings in the coastal atmosphere is affected by the
overall influence of atmospheric chlorine ion concentration, wind direction and wind speed, temperature and humidity and
high-rise building airflow.

KEY WORDS: chlorine ion; deposition rate; coastal atmosphere; gauze method; ion chromatograph; high-rise wind

KR EE: 2021-11-03; f&ITHHEA: 2021-12-15

Received: 2021-11-03; Revised: 2021-12-15

EHEIr: KF (1969—), B, HATRIT, TRMRT QHHHEIRERE L RBHAK,

Biography: ZHANG Tao (1969-), Male, Senior engineer, Research focus: corrosion prevention engineering and environmental test technology.
I KF, T, W, FORERAKRRABE TR ESANERR[]. £E&EFRE LA, 2022, 19(12): 137-142.

ZHANG Tao, LI Hong-fei, LIU Jing, et al. Height Distribution Law of Chlorine Ions in Costal Atmosphere[J]. Equipment Environmental Engi-
neering, 2022, 19(12): 137-142.



- 138 - kO W B TR

2022 4F 12 A

VR RS — A R E e 3 T &
fe, KRR S5 ) 4 8 A Dl ) i SRR A o A
BERSE M AR SO SE R, AR L | KA ok
PERLSr (FZE SO,. Clfa ), KiFtER R R
T R o ) (8 2 TR L 1S O 9223 B KA T
TR TR A Ry PRI PR 283 37 R A o 45 1 — T
FEEERY, BTN SR E R0,
KA TR A B TR 2318 I T IR R | 4%k
T FRMERIND RGP BN EEE ., Wik,
AR Wi b DX R A A A, X T M X
T AR R R . KA TR B . W XU
SERRAEAS LR B R B LA S H A
H4Ey, AAEW EE R SERMSE N ED,

FEWIE b X, KA ) A E S ) A b
HARZEAIN, AR RMY, fem B, KREH
Ve FE R T AR AR S B R AR S A i R R 3 R
MG N % e 7 TR B, BRI 100 m
fb, CIFE M E R X 0.185 3 mg/m®, 1E 350 m b
[%°A 0.029 4 mg/m’,

B T BRI A, R R R R o
A S, T RESUHEE ph A R AR ARk, i
AR, BEZE TE WM R A T ARk, i Ao
AT RSP B T SR o BE I oA LA, RS
SRy W A AR R 1) v )2 A B D B N TR A 1 B
JEFNLES 7 ZE T SR BB A AR , B A2 R 7 g A
WEREIBITINEDR, SRR B, A B 50
PRI, WA .

1 HRIAKSH

1.1 ESFRIAR

FEFPE R T , RAGEE T4 48 I 1 iy 5%
Wi Itk g O [ AMIF S MR AR Bl T 4 %o HL b A7
W, FEdE T AR A bR e . I 1SO 9223—
1992 MIFERTAE T A b TR R 3 T
F AT RS T AR R AR AR TS T
O G W) i KRS UL R IR g 1SO 9225
JITRILRE BT B AT R AR A ZBITR I 1SO
9225—2012 #4InT “ZbAEk” REE L. HA JISZ
2382 WIFLE R “2 k" AT RAE, 5SREAR
ISR B T B vk KR —3), HARE NS
H, SRR ZE, A N ARYEAS [R5 i
P40 85 SR T VA b, DX R AR 43 vl b VS TR
HEWT IS . OB S AN IX, R4 DX TR 52 4 B A 1) 0l 3
<0 m. 0~300 m. 300~2 000 m. 2~20 km. >20 km,
R A T] e 2 A A S 1 Il 9 o oA DL i

1.2 ERHFRAR
Pl PR PRI 10 B9F 5 A3 AR I 6 X K S

FHEAT WO, H AR WIS bR R TR E
KRR ORI, KA TR 2 BERHE,
BN mg/m?®, LA H R R R — s ) B A A

ST A T KA T UTRL R 2 Bt
SEHME, Bk me/(100 em®-d), M RHE XN R B
P[] A 2 528 7 KA HP AR i A7 P[] PR 7 BRLASE 3% ThT
FUE 38 S8 FUURUT RO B0 X 2 AR ARFA I
FIARIEINR T 5 . GIB 8894.1—2017 { [ SR 3455 [
RMETES 1 35y KRR E ). WI 2360—
1995 {=adr= i AR K vk FREE R Z W ).
A ERAE b N i 45 ERURE 6 ek 2 o v 5 )
SRR ) A5 . BT BUA bR EELE H ARG
vl AR H R I, PR TR B 1~1.5 m = AT
M, A WA R, BRI 7~8 m AL, J i S
EdLZ b, BEMT A, RS . X 2E R
ok AEE R A T RAEAE FIERE NN ES,
BFHA TCE W, oA B RTE R ] R R ST R
KAGEE T WEIAR A o R 040 A% v sl 28 1L A2
Vil ZLUTIR LA O TN A g A, RIS
SIEM AR S EEE T, EIHENT 1.5, 10 mixX
2 AN, ARSI B i . KRR YR B (R
VI ) A DL AR A, iR AR — 2B TR A
OIS

2 MRFAE

thoE S 1 2R DORTE & R R WP
IRV S T o 32 xS g ki U ZERREE TR R,
WOk R AL R 5™ R FE YA RS TR AR
AR T UURE AR 2 Ff b o HE P AU TR
WEIHE, IZAR bR AL 228K, EAE LS R A
BRI T i B SEBaigi , RO RGBT AR
FARBIA b, R PR T i R R AT A
I, PR TR b B2 M R R T R RO P
W TR T QR L . AT LR SR T B AR
ARy TR b, LU R 5 2R 1 A o J= P
NPT, RSP RIE R B A, 58
JEAN [ e B J2 RS RS T DU B R A A - dd i
Xof PR M I RS 2 A B ML, BF S e R 5
SR T R U i B A AR

3 WRIRE

3.1 SETINRERMNETE
311 MERE

SRS T OO E A it PR ) R A 26 i v
HA 98 J W B RE T B XUZ 20 A, W R 23 <P B & 4
R AT HE R o SR E—E M E]JE (— BN
30d), X SRAEHEE A ZDATAE S AT BURE 3T o



F19E F 12 W, . YRR

BT v BE A A LA 5 - 139 -

3.1.2 EEMNSE

1) @B FUUHE R, PVC SMESMI R
150 mmx150 mm, MRS 120 mmx120 mm,
PVC WAEAMII R SF R 120 mmx120 mm, PR
100 mm>100 mm, RAEHE A 100 cm?,

2) FHEE L/ HE ICS 900 ()
/I H R < 0.02 mg/L

3) QC-3 AMRFE, W EIEHA 0~1 L/min,

4) PRI, B 10 mL.

5) P RF, Bl 0.1 mg,
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Fig.1 Installation of chlorine ion deposition rate sampler
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Tab.1 Setting of monitoring points
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Fig.2 Monitoring point on the roof of the tower building
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Fig.3 Chlorine ion deposition rate monitoring and sampling

K3 AE UL

3.22 MMEEARE

XA W % (BT ) VIR R (mg/
100 em*-d ) PEATHESEMEI, Wi B 12 A
S T UURHCR RAE A A R8T 1R A
TERBEEARSGERRKIEAE TRESI RS EAE
FUURHHEPR Z B X R, EIEH A F U 4
W5 TP T RGBS TR W

HREWERARRES I GB/T 10593.2—2012¢
THTF MRS ETE 58 2 35 %) P
3.4 HUEPAT. R QC-3 SMCREES, TEXUHK



- 140 - R 7

T # 2022 4F 12 A

ORMER L, AP HR 2 AREA 5 mL Ik
W Z LB WA, B 0.5 L/min Ji i R KA,
RAE 60 min, HIZRATEE TIRBEREA

3.2.3 WM maHh

FEARAE S, $2 IR HI 549—2009 ( FREE 28 S AE
ROAMAEMINE BTaisk (817)), RIIE A
T (o A 8 S B T i i ) bAoA
1Z 7 1 52 R TS [A) 7 0 G i e vp 119 35 52 o i o
AN, BT AR R e, SRR A
FRE i I IE XTI W A A BRI S 0.2 pg/10mL.

FE TR ECR T E AKX R

D=[CI ]-V/(S)

A D MEEFIUHER, mg/(m*d); [Cl]
R SRR G T IR T, mg/L; V OREE SRR R
R, L; SHZMmIE, m*; t HRKSCREERTE, d.
3.2.4 MAI#HE AL TE

FE T U ECR LIS 3 AT
BRI EAE Az s R . S0 FOURR R A4
H 0 Wi s a5 L& 2,

*k2 SEFRRERBAZELIR
Tab.2 Monthly recorded data of chlorine ion deposition rate

mg/(m*-d)

KA 1A 2 A 3 A 41 5H 6 H 7H 8 H 9" 104 11H 124
1+)Z 19.35 19.55 24.81 16.34 33.48 22.52 23.41 41.68 12.25 19.47 7.43 28.69
32 1.92 1.53 2.09 6.26 9.13 14.68 6.98 20.76 8.61 3.44 1.60 1.76
52 4.65 11.51 7.13 8.19 1450 18.03 17.22 3999 1044 1495 2.14 11.52
72 7.00 13.71 1826 1596 15.60 21.69 2225 40.55 11.17  15.48 6.81 20.33
9z 3.74 2.13 5.22 7.08 6.38 7.31 8.10 16.30 4.00 4.83 1.90 3.83
11 )2 6.95 3.52 8.74 12.66 8.12 9.73 7.85 21.59 5.72 8.61 0.93 3.14
BT 64.20 70.75 61.18 17.68 49.29 23.86 26.10 48.44 17.23 25.79 15.90 31.10
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Fig.4 Annual distribution curve of chlorine ion deposition
rate in different height layers
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Fig.5 Distribution curve of chlorine ion concentration at
different heights of the tower building
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Fig.6 Seasonal variation of chlorine ion deposition rate
in the tower building
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