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Figure 2 Optimal micrographs of poly-nucleated ice crystals of NaCl, PAA. PEI and PVA solutions
(concentration of NaCl, PAA, PEI and PVA solutions=1mg-mL™"', scale bar=100pm)
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Figure 3 Effect of quenching temperature and ice recrystallization periods on the process of ice recrystallization
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Figure 4 Ice recrystallisation inhibition activity of PAA, PEI and PVA
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Figure 6 Ice recrystallisation inhibition activity of PVA with different alcoholysis degree

(scale bar=200pm)

5 5 5
. 50% PVA b 80% PVA c 99% PVA
ar 4t 4t
°.°'2‘3 i T,~1/R,~1232ms ".52‘3 I T,~1/R,~642ms °.5: i T,=1/R,=398ms
=2 i %2
M ] M
.1 ¥t
or ot
0 1000 2000 3000 4000 5000 6000 0 200 4000 6000 8000 0 1000 2000
* M B ] (ns) M B ] (ns) M B ] (ns)
B 7 A [l B A BE PV RE SV TR b 35 2 el it 22
Figure 7 Relaxation delay curve of PVA samples with different alcoholysis degree
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Ice Recrystallisation Inhibition by Hydrophilic Polymers

XUE Han, HE Zhi-yuan® , WU Shu-wang, LU Jian-yong, WANG Jian-jun”
(Institute o f Chemistry , Chinese Academy of Sciences, Beijing 100190, China)

Abstract; The effect of poly(acrylic acid) (PAA), poly(allylamine) (PEID) and poly(vinyl alcohol) (PVA) on the ice
recrystallization (IR) were studied. The results showed that the IR inhibition activity gradually increased with the increase
of polymer solution concentration. Compared with the weak IR inhibition activity of PAA and PEI, PVA was a very
effective inhibitor of IR. PVA with higher alcoholysis degree could inhibit IR much more effectively. The water mobility
was detected by ' H-NMR, namely, water proton spin-spin relaxation times (T,). As the proportion of hydroxyl groups
increased, the IR inhibition activity of PVA increased due to the reduced mobility of water molecules.

Key words: Hydrophilic polymers; Ice recrystallisation inhibition; Water molecular dynamics
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