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HRRREE—MESN . TEFANEBENGERE LT ARREABST
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£ 50mm, /& 2mm B HAM, FARAY 55— I 5 8 B € £E 40 X 40mm #2454 i
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AR T BV B BT = K R S B R EESHEW, X BEER
[PMKBERY ZRATELTHED, U — S B ERGFSE AR R, RRNE -
B4 2m® ZEPIGHT, TRERGUGEXRE TR ES N E LR AR k=
H UK AL
3.1.1 FRBRMERAFREFMNESEEERENE, MRz ZERSEEE— SRk,
2 — Fad WA A F S FEN —E KRR . T 0% TR~ SUs sk
RE, U EEESHH CO, & NH; Fr[E< 4.
3.1.2 HBHRBARENYWEFETHKR. LR KA Popping bubble GEHD A,
EENBALH—MEREERZR AT, EESEB4N 0. 25cm®), AL HE
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VY BT K AL E T = B IR AT 320 A, Kb E—4C——16 CHFFTRT
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NaCl, (NH,),SO, &= Z L TR F#EBOEF S AR 170 SR, BB ¥TE 500 KK, &
BT, AT B ER X UK S = A R B B MR SR W R R W HA M B B, <K
ZUMBREEES T AE. . BT —4—— 8 CHEE T4 R R 8, BBk 54 2%
HEOCERGE I T ZREARM ERFITH 3. zZEHHEHARRGEREE LM
A 2.
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3.2.2 m=FEHEIHNH),SO, BB FRE Agl 9 BIKRYERE. WK 4 F1HE 2 7ATIX
B, E—-8C——10C, FEIMFE, M Al BUKRBREL 2N BRRK, —6CHRELY
1P &%. HNH),SO, HEEE , K@ FFE £, HA X NAB AR AP RERIKS
FFLE. MR 4 F—6.5°CRME I (NH),SO, BHER, &KEN 2—1. 5g/m’, LU —E Bt
] R B B ok B RO LEF LA 2 10 4, /R KSR EH AT, S KRBT E , BHA
HHYBHAR/PFEFRE, SR 5—10min WL, 7K & 05 “ B AW, #LE4Y 70min, F£t 100
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ERAEHNREH 0—1 4, RAEHE KL R IR, F K F#E s(NH),SO, &, I X
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R 3 HEEN KR GE SR BRISHEW

L ory L gwre e A B c D E F
ZKEBS =Y 8 9=t 4 L) 41
8T N n D2 ESR M EHE X EHE M EHE M EHE X AR

EZWTHEAK >3 —5.0 6.3 7.11X10716 59.63 336 13.92 488 20.22 419 17.36 77932.27 1215.01 271 11.23
<3 —8.0 1.9 2.27X108 9  45.92 2107.49 391 13.94 912 32.51 1052 37.50 198 7.06 42 1.50

NaCl
SX10—4N =3 —5.5 6.6 1.95x108 7 71.19 280 11.36 452 18.34 275 11.16 1064 43.16 114 4.62 280 11.36
<3 —7.7 2.4 2.61X108 4 53.07 162 8.51 304 15.97 667 35.05 676 35.52 65 3.42 29 1.52

NaCl
104N 23 —5.2 7.3 7.91x107 3 64.36 4412.64 73 20.98 42 12.07 110 31.61 15 4.31 64 18.39
<3 — 1.6 2.61X108 5 39.36 353.42 139 13.57 287 28.03 492 48.05 70 6. 84 1 0.10
(NH4)2CO3

2X107SN =3 —6.0 6.0 1.25%108 1 71.96 11 4.91 54 24.11 30 13.39 100 44. 64 41.79 25 11.16

(NH4),CO3
2X107IN =23 —4.4 6. 7.37x107 8 50.04 10512.0 202 23.09 10512.0 371 42.40 455.14 47 5. 37
- 1

7
.7 2.64X108 3 34.74 20 3.37 90 15.15 138 23.23 30952.02 305.05 7 1.18

<3 —7.6
(NH4)2CO3
2X1073N >3 —6.3 5.8 1.64X108 8 . 68.57 237 8.48 654 23.41 389 13.92 1246 44.60 121 4.33 147 5.26
<3 —7.5 1.8 1.74X108 ] 32.14 97.97 1715.04 1412.39 7061.95 32.65 0 0
E:NaCl

5X1074N 223 —5.9 5.1 1.37X108 5 68.50 142 9.06 347 22.14 230 14.68 640 40.84 724.59 136 8.68

T «(NH¢)2COs
SX10—4N <3 —8.2 1.6 2.97x108 3 35. 40 81.11 49 6.82 187 26.04 348 48.47 125 17.41 1 _0.14
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ERZERM. RIRY,HTPHRE RIRE 10%—30%, T FHRE 2 5.
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FIHEERF T ER BRf = P = ERKRIESH T ANS I+ .
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#4 TRBMBRKGEEMPZEZXBER

—4 B RERE ot
ZR5 REKRBNITE BECC) (7. 07mm?) ity °F 4o
b $7958 4 (min)
EBEETK £ Agl I4K 2cm? —9.5 30 35
ARBEETK #¢ Agl 4K 2cm? —8.5 12 30
REEETK #% Agl 384K 2cm? —6.3 10 30
EEER/TK % Agl 4K 2cm? —5.0 2 20
(NH,),S0,,107!N £5 Agl B 4E 2cm? -9.2 1870 80
(NH,);S04,10"'N % Agl B4 2cm? —8.5 1300 80
(NH,),S04,10 N £ Agl Y4 2cm? —6.5 100 70
(NH,),S04,10~'N # Agl B4 2cm? —6.0 45 60
Na,S0,,107'N B Agl 4K 2cm? —5.2 6 40
KEEETK Na,SO.,107*N,25 #t  —20.0 <1 10
HBEBTK Na,S0,,107N,50 # —19.8 0.5 15
REx®TX (NH);80,,107!N,50 F+ —19.5 0.6 15
EEEHTK (NH,);S0,,10"'N,50 ## —18.0 0. 05 10
Q) KRAERFTEZRBERMEFTHR
. KAEEH R ERGEE. £ HATMK
mRELRFGT . BRRETE, 85X 105 —
H—#% 2 E 10 RMKE. KRG D ]
R RAERE (5> 9, “BWHE" W 0 L
R Y 6% KBTS % &
Sk B R . 33 e
REMZEETE, N KEME,A ] L Ho Pe
B, KE W 34, 14% WS T oy
329, FiFh m B IAl; (K Z M (V) EHL i
BREA 5%, MBR K DO)EERS 1 v e T T e T T T
9% . M\ Finnegan # Pitter 3 H 7K &% b #, ff DA ‘;(C) o
SR ER, PP BEE P IKAEK
XA RES MR T K. B2 (NH,),SO, 3 Agl B2k 5 & LW

O KBEAERE, EBRZ"H, ZREIRKEZ 4 5—6min J5, B —HREH
NS TEAR B — B K & X R L L BUE , UK G 98 BRI E R 15— 18min, SESMR R —
B, HAHTINY X R BT R £ KRB, 3 B AR A R A KB
BrE MARURABRBE P HA T KR EEALR.
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(1) EREWLTREZET OKEER 2. 62mm) ,iRBRH T L (ML Wmit. &
{8) K & BE R [ R BE B9 4R B /K W IO AR S5 R BE , o L DA B BR 28 £ (Na, SO, H,SO, %) {2
HHB. BREENGFERENEREAREXTR. 22 AREN, XEBRHABHS
PR FERE — 20— — 18 CH ALK/ AR S ARBE M I KRS0, R
HEE—-BRAGANLERE/LTERGEY 107'N—107°N) , RKEFH#E M XK=+ SOT
WEEZEMMZ 474mg/LI0, A4 F 102N W EHE , HEE ik , IR ERIARH
R, AN AR, — BB R A M SR B (NaCl | (NH,),S0,,NaNO;.
NHCI 8 AR ES T - 18 CRBMERKEZN XK 5EHIMFH—.

(2) BB 107 2N) By A w4 8 8 (NH,CL. (NH,),SO, . (NH,),CO; ) F# 7T Agl
BRTHGERERS Al HINGEERE. sZRARERIEHTESHFELRNBRS
F,7E—10CHHEERE Agl KEBRBKSEE 2 MER, -6 CHIREY 1 M RR . XE R
ATERMRSELE —EHESE L. .2 K ERPeR E Agl SIEBA RN &/
1z AP SE MU (NH,) SO, S& B, N KKIRE Agl M BIKEE T, NTi = AT
EmRSHELER. '

(3) AT RIS XK 5 722 A L UK 2 B IO — 5 1 21 P (EL B8 B9 .38 , 4 L 32
55, HRFEABING B BAE . X H 5 Pitter fl Finnegan R LR R EFIBK. AL
KBTS BEFRANEEEHBEW. A XRERK . IS, LREFHRE
BEEHKNSWAE, AXRPREFETZEPHNEZESHEREEAHEH.

530k

[1] Pruppacher HR. Klett ] D. Microphysics of cloud and precipitation. D Reidel Publishing Company, U. S. A, 1978,
PP254.

[ 2] Ramachandra Murty, A S and Ramana Murty, BH V. Freezing characteristics of rain water drops with different
solutes and their implication on anomalous ice crystal concentrations in clouds. Tellus, 1972, 24 (2) : 150—154.

[ 3] Pitter R L and Finnegan W G. An experimental study of effects of soluble salt impurities on Ice crystal processes
during growth. Atmospheric Research, 1990, 25: 71—88.

(4] BAL DER XL HEBEANKSKBRBHTEZE. SK¥FR 1995, 53@):91—100.

[5] Bk EZMW KkE HKE. —tPETALKEHEY 20 FBEE. SREMR. 1990, 48 (D :72—79.

[6] ¥3keX MER Z£E. FERIBAFHURELERAKEZAREZRAFRAGONEANIT. SRBFHE
BeBe T, 1987, 2 (1) : 60—66.



366 a % % i1 53 %

EFFECTS OF SOLUBLE SALTS IN CLOUD ON
ICE NUCLEATION — —A LABORATORIAL STUDY

Chen Ruzhen Feng Daxiong Jiang Gengwang Zhao Jinghua

(Chinese Academy of Meteorological Sciences, SM A, Beijing, 100081)

Abstract

Two sets of laboratorial experiments are carried out to study the effects of soluble salts
in cloud on ice nucleation processes. The cold stage is used for the individual drops freezing
and 2m’® cloud chamber for the cloud droplets population experiments. The results show that
drops (or droplets) containing NaCl, NH,Cl and (NH,),SO, with concentrations typically
found in natural cloud do not act upon ice nucleation at temperature warmer than —18°C.
However, they seems to have slight effects on ice crystal producing number and crystal ag-
gregation. The experiments also show that high concentration of ammonium salts can obvi-
ously increase the freezing temperature of drops which contain Agl. When Agl is used to
seed the cloud containing ammonium salts, the ice crystal production could increase about 1
— 2 orders of magnitude at temperature —6C and — 10°C respectively comparing with
seedillig pure water cloud.

Key words: Soluble salts, Ice nucleation, Cloud chamber test.
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