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Synthesis and char acterization of aerosol fixative PAM-b-PVTES
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Abstract: A series of amphiphilic block copolymers (PAM-b-PVTES) were synthesized using S,S-dibenzyl
trithiocarbonate (DBTTC) as chain transfer agent, acrylamide (AM) as the first monomer and vinyltriethoxysilane
(VTES) as the second monomer by reversible addition-fragmentation chain transfer (RAFT) polymerization.
The samples were characterized by FTIR, '"HNMR, DSC and GPC. The removal performance of the
aqueous solution of copolymer as aerosol fixative on PTI-A2 experimental dust as simulated aerosol was
investigated. The results showed that the introduction of VTES effectively reduced the surface tension of
copolymer aqueous solution to 40.44 mN/m, and the contact angle between copolymer aqueous solution
and PTI-A2 experimental dust was reduced to 11.9°. With the decrease of the amount of chain transfer agent,
the relative molecular mass of copolymer gradually increased, and the viscosity of copolymer aqueous
solution gradually increased from 3.7 mPa-s to 8.1 mPa-s. The experimental results of aerosol settling and
fixation indicated that the settling and fixing efficiency of PTI-A2 experimental dust was 91.04%.
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Fig. 1 FTIR spectra of PAM-CTA-4 and PAM-b-PVTES-2
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Fig. 3 DSC curves of PAM-CTA-4 and PAM-b-PVTES-2
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AR 43 5 2k 118 RS /N2 5 ) 3R 5 W 8 BE 1 — >
HERNE, HXSFREER, Tk, ¥
B FHEB S GER , RA YRR,
PRI, 38 > M 1) 3R 5 P 0 R X 231 I e e A A5
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Fig. 4 GPC spectra of PAM-CTA samples

1 PAM-CTA Ff 5 B9 AHX 43 F i B = A

Table 1 Relative molecular mass and their distribution of
PAM-CTA samples

Ea n(AM) : n(DBTTC) M, M,  MJM,
PAM-CTA-1 100 : 1 5755 2304 2.50
PAM-CTA-2 200 : 1 6800 2795 2.43
PAM-CTA-3 300 : 1 7115 2478 2.87
PAM-CTA-4 500 : 1 9058 3983 2.27
PAM-CTA-5 700 : 1 9713 3820 2.54
PAM-CTA-6 1000 : 1 10505 4366 2.41

MFE 1 AT, B DBTTC FHEIFEE, LE
YA 43 F B s, S A T (M)
H 5755 %] 10505, XK A, BEH B F
DBTTC I 3G, K& ZRH DBTTC Ak
i, BEE R A I S EEE A DBTTC K AR s pRHR
FREAR, 4RSI, PAM-CTA ROAHRT > T it b
EHEAL R R A REAL, ST PAM-CTA A
X B G . HT PAM- CTA-4 145rfig
ItifezE, I, P PAM-CTA-4 4T F—4 R,

& 5 NATE n(VTES) : n(AM)S A PAM-b-
PVTES H:fh ) GPC i&El, 4535 F% 2. PAM-b-
PVTES # & A9 #H X 40 + B & 40 fii M 28 T
PAM-CTA-4 [WJFHXT 5y F i s fi 22 K, HPBEH
VTES Fm 3N, B4 98B K , PAM-b-PVTES
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i M, )\ 9058 H4hn %] 10707,

—— PAM-CTA-4
A —— PAM-b-PVTES-1
I —— PAM-b-PVTES-2
I PAM-b-PVTES-3
| PAM-b-PVTES-4

10 15 20 25
i} (] /min
K5 PAM-CTA-4 il PAM-b-PVTES # 1) GPC il
Fig.5 GPC spectra of PAM-CTA-4 and PAM-5-PVTES samples

#2  PAM-CTA-4 il PAM-b-PVTES £ & B9 AR X 431 i ik
KAy
Table 2 Relative molecular mass and their distribution of
PAM-CTA-4 and PAM-H-PVTES samples

JLRY n(VTES) : n(AM) M, M, MM,
PAM-CTA-4 0 9058 3983 227
PAM-b-PVTES-1 5:100 9514 3269 2091
PAM-b-PVTES-2 10 : 100 9880 3245  3.04
PAM-b-PVTES-3 15 : 100 10447 3591 291
PAM-b-PVTES-4 20 : 100 10707 3694  2.90
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Fig. 6 Viscosity of PAM-CTA wpolymer aqueous solutions
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Fig. 7 Surface tension of PAM-CTA-4 and PAM-b-PVTES
wpolymer aqueous solutions
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4 1 FER, %

A

VRIS E ) PAM-b-PVTES B4 K S 2 1iF <811+

EEJEMY VTES H Byt ¥ 7 3R YK
LRI M TR 7, T PTI-A2 H 2 HAT 5 Y 2 1 5K
T, DR fl A R T TR0 -0 2 R B 4
SRS /) 2 T T 7 B B 4 i 90 90 0 A 2R AR,
T 28 S [ R 70 45 R T Ay 242 UKL B ST 47 LR R

0 5:100 10:100 15:100 20 : 100
n(VIES) : n(AM)

P18 [ 5 FR 2 A4 B 422 ik £
Fig. 8 Contact angle of fixants/dust
27 SRR EE SRS
B et S O A 0 e R EE A R PR ) (b
2502 mPa-s ) FlIAS ST £ 045 236 38 s M [0 7 ) (e
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Fig. 9 Change of aerosol particle number concentration
with time
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FEAG, M\ 4508.5 K755 /em® FEAK S T 1566.2 %15/
em’, 10 min UG S8 BB 750 B R [ 32 87
2%, 20 min BFFEAEE] 1338.31 ki F4k/cm®, TR
FERFN 70.32%; 25 AL MR AS S 9 A I

RGBT 40k BEERT 2 min PG FRAT,
TE 2~18 min P R T 50k B 12 PR 918 5 ek
ol 5 7 N 5 T £ w729 8 8 1 1 < 9 2 2
AL S R RN, S AR S e —
3 PHURLASE R I W T PR TR, I AR TR A AR R X
VS Ry A WURLEAT R BRE . R, PR AR S5 AL i
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B i MBI ) 4787.44 K7 T8 /em’® [ 2 428.81 Fi T
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