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Preparation of Pure Agl Nano-Aerosol and Its Efficiency of

Ice Nucleation in Laboratory Experiment
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Abstract: The 100 mg pure Agl powder was placed in a vaporization tube of an electrical heating furnace
and heated to 1600°C for gasification. Then, the gaseous Agl was burst into a 2 m® metal container by
high-pressure air, and Agl aerosols were formed after suddenly cooled afterward. Agl aerosols were sam-
pled by natural sedimentation using the formvar stabilized with carbon support films. The results indica-
ted that the aerosol composition maintains pure Agl and the size spectrum width is 0. 84 —34. 6 nm with
2.17 nm peaking diameter. The ice nucleation efficiency of the quantitative pure Agl nano-aerosol was de-
tected by a 15 L mixed cloud chamber, with and without fog, respectively. The preliminary results were

! under the condition of —10°C with cold

that the efficiency of ice nucleation is little more than 1. 1 X10" g~
fog, and 3.4X10" g~ ' without cold fog.
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Fig. 1 Schematic diagram of pure Agl

nano-aerosol preparation device
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Fig. 2 Morphologies of the pure Agl nano-particles
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Fig. 4 X-ray diffraction patterns of

pure Agl nano-particles
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Table 1 Statistics of the pure Agl nano-aerosol

particles after natural sedimentation

RIEZ B /nm A4 /%
0~3.5 334 78. 40
3.5~7 72 16. 90
7~10.5 5 1.17

10.5~14 4 0. 94
14~17.5 2 0. 47
17.5~21 3 0.7
21~24.5 2 0.47
24.5~28 1 0.23
28~31.5 2 0. 47
31.5~35 1 0.23
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Ice crystal formed from the pure Agl aerosols in the cloud

chamber with cold fog introduced

(The six visual fields are in the different cloud chamber temperatures,

the cross and red points are the markers during the counting)
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Fig. 7 Comparison of efficiencies spectrum
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2 %, It Steele and Krebs(1967) 214k 3 N4 2%
1E—20C, kb Poc and Roulleau(1975) i 45 21K 1
MR

3.2 REREREFHTHIKZRENEN

55 AT T BUKAZ BOR B R I & 15 L
E%ﬁﬁﬁﬁm 25 B8R < Sk = E A B S
HEAMK2CHENL. == NBERA £ F, i it
WMARLRE HIHaE . E 3~4 h(FF5H 2
THHEIERR = BN EwEA Agl SE A
A FEAE R A 55 A A T R 2B R A AT UK A AL
PR

= R AR AR s =
5 DA () P A T A LR S

s 4 MLAE
I EMLE 2 B R



53

W4 185 - — R AR Al AT U I ) i) 6 1 B HE I A% 3 P A 447

Th o 5 B L A B ik R i 25 5 R AT A o = i
PARZS N R 3 = 2 08 He 4 LRI i R 2
it SRR B . 53 Ah AR AR XS B b A0 A
AR KAZ AL T SO 300 0 Agl AR I 1
AN BB 2 AR R T R 2 A N LR IR B A
BB A BT A oK A RO B oA — B i
A BAGE R E P A LA 28K & i
(RSCEANER L 2) .

UKAZ AR 23 B 5 A Agl R IRFEA
B FHBOC#S K/ 532410 nm, IH&E K 50 mW)
HRAN 2 s s UL RS B SO A5 B/ AR WBOG R &
W 25 38 PP B0A 20 A HOG AR S B =SS N R
PLAL TR T R AL AT B A S & = SR Agl
FEAS 7 UK TE ) 2 BE T A AR i 8. SE B A
B EAREARRE N ER B THEARE S 2 %R
JEZ 2% DL BT A B INOR A R I BE T I R

AN BB AR R AR AR T /K AR A, PRI AT AT B8 B
WAL I TE B BN TR E R FTHEAZRS
VA TS AR AR B G T AS T i 52 TR B — 4 5 e 2 AR BIL o B
B, R TS a B AR SR THE
T kAR

iz LA ARG I 2 B R M R AR ARG By vk
a8 iR . MUK SR IE AR b - AIK TE fL 2s
K I T R R A R SR AL AR B
R E 2 GR A R X RIR A2 1k
VARG AT & B3 B A & 200 75 A Bk AL
R DA B R UK o SR D655 (19895;1992) (BER
T 5 (1990 AR 5 O T bR Sk ) T 2 95 A% A 3 2 Wi
G5 — VR S5 A 7 1 WS B AS vK A TR TR 3 b
AU AT RLT S T O o A AR i s BTE T
SEBEIEAGAL IR S RS — AL P I He . A
—10°C VR — ¥ B T A 1 4 K Sl A gl IR

K2 ZEPEREEEGT Al SERMENE

Table 2 Injection amount of Agl aerosols in the cloud chamber without cold fog

s/ C —26.3  —24.3  —19.8

—18.4 —12.2 —8.0 —5.3 —3.7

FEAR A #/ml 50 50 60

80 270 300 500 500

8 ZBEWIRFEFMTIEALL Agl AW KO T TE B K 5

Ice crystal formed from the pure Agl aerosols in the cloud chamber without cold fog

Fig. 8



148 A

% 5 44 %

BB 34X 1004 « gV T R S R I
F 990 B HE (199D ] 2 m® mE X =F &
Agl 1S B AE K T R AR A5 4R B vk 1 B i) ik 36
WFSE” 6 T 30 Agl » AgCLANaCl 4 4
—10C WA B (L 1074 « g 1) T A 4l Agl
¥y Agl « NH, I fil Agl « AgCl Wi Ff < 3% i 18
—10°C FyoR A I3 K &

48 i

FHAS SCA A X Agl iy fb— v Bk b 311 %
T IE A LAARAF A oK ol Agl S M. H 5 A DU
R Agl 1K Mk &y 100 mg, IR AL IR E R
1600 C RIERERMA 2 m’ JBWIIER 74K
SIS B LR Al Agl AU IR ¥ RUEE Y il 0. 84
~34.6 nm,EEHARA N 2. 17 nm., HHFE<10.5
nm R B 5 HL s B 96. 5% . kT % R BE (4 kL T
1 3. 5%, X 26 R A 2T R 45 5 1 kL 146 2
HHE DL 24> /IR LRI L

¥ 15 LIRA == M8 46 A 3% %
FNTC AL V8 55 W i 2 o A 3 7 R 0 8 2% 1 1 G T A
SCH A5 B A K Al Agl U I LUK A% R A5 R
S A VR 55 I LUK AZ AR IS AL IR E A O N
=4X10%e T, fE—10°C, R4 R 1. 1 X10" 4>
c g TR S I UK AZ ROR 5 IS AR R AR OGS
N=6X10"e ", 7 —10C, W FE LK 3.4 X
104> « gty 5T A A AE 0L 5 AH LA A& B
1o A LKA % TR R BR = T — 3.5 CIF
TR UK b

&% ik

Wiog 2 . R, 1991. BB AR T7E —4 CIRRL T s BikELT ). <
%,17(9) :15-20.

SRR 1991, #ABE Agl N RV W™ AR VKAZ I IRLT ] AR 17(3) .
3-8.

WR R, RIS, H5 BKRE L 45,1990, = Fh & Agl 1y I I £ 7K T K M
FIZEAE T Bk Ak RE Y S B BFFE [T ). W A G4k 1(1) :57-62.

G P KSR AT YOI L 4L 201 240 R B AR TE N TR I KA Y
JAWEFE L BE Hr & R MR BT ] R S ER BT 5. 17(6)

666-670.

SR SRR L VL s L 45, 2012b. 44K UL AR AR N TR I R S
REABETE L NS ] R SR FHTFE . 17(6) .671-677.

S AL KRR AT R L 2008, A TR R R S 40 Ok LAk AR i 4k 5
BUKPERERFSELC /% Hm 2 E = Bk 5 N L m KSR
SR E N TR F 50 AELS RSB 0E KE:
[ G0 o (5 GRS B o 5 5L £ 398401,

[ M5 4% B T,1979. =Py [M. v B R 2 B R A0 L0 55 0 3%
JEmC RhA AL 154-234,

FIE R R E G, 6 A, 2010 N Tk M AL FR S E[T]. K4,
36(11):46-49.

W7 R E R AR 52011, SRR ML b gt G AL
119-149.

W28 8 BN R B BE A5, 2007, — DI UK 151 R G = = LT
B A %241 . 18(5) 1 716-721.

Wkt RN X K 52,1992, HAR = ok fb A U B AL o 7 B 5
X Ve i i R LT ). RG24, 50(2) £ 232-238.

Wit ERFaR, T, %, 1989, 5T | 4 2= [ T i 45 1 T JL 8 K g
MR B F L] TG FR 471 73-81.

TP 1998, WK IARIFFEH#E R T - 99K MR 25 0 S5 Ak 4 v e L) .
(b2 BF 5 5 10 1 10(3) : 226-235.

ARELT L AR VIR L 4, 2012, 4K WUAR AR FE N TR M O KRG I
JABFFE < RAE LI W FE L) ], S 5 R BE RS, 17(6) : 678-682.

AL, S EA L X e BE L 4F 2010, N TR I R AR 40 K WL AR i Ak 7
1 il S RAELT ] 3 RO 2 4 CL2E RO - 40(1) < 77-81.

KA BRI AR AN L SE L 20000 QKB RHIOBE S BLR KRBT ). &
SR B AR (D) 11-16.

Corrin M L, Nelson J A, Cooley B, et al, 1967. The preparation of
‘pure’ silver iodide for nucleation studies[ J]. J Atmos Sci, 24
(5):594-595.

Fletcher N H, 1958. Size effect in heterogeneous nucleation[ J]. ]
Chem Phys,29(3):572-576.

Gerber H E, 1972. Size and nucleating ability of Agl particles[J]. ]
Atmos Sci,29(2) :391.

Langer G, Cooper G, Nagamoto C T, et al, 1978. Ice Nucleation
mechanisms of submicron monodispersed silver iodide, 1, 5-di-
hydroxynaphthalene and Phloroglucinol aerosol particles[ J]. J
Appl Meteor,17(7) :1039-1048.

Poc M M, Roulleau M, 1975. The ice nucleating properties of an ul-
trafine aerosol of pure silver iodide[ J]. ] Appl Meteor, 14 (6):
1146-1150.

Steele R L.Krebs F W, 1967. Characteristics of silver iodide ice nu-
clei originating from anhydrous ammonia-silver iodide comple-

xes: part I[J]. ] Appl Meteor,6(1):105-113.



