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SEXNANEHMERRXERDIRRTTAS
DNA 43 & 1% 8E B9 2 I

LR, SR RER2, AAOER!, MEE, WarZ!, ZuBm!, I
(1. PEAFHEARAKFLEZEMHHHF SR, 408 23002632, d R LA BARARANE, % 211899)

ﬁ%i E: BdREBRESERNET —ARARRLMETILE G N, N-=F AR H B (DMA) L £
A& A M Be i (HEA) 89 3 R 4 (P(DMA-co-HEA) , i #& PDH) FERART REMBE RN AL
#aiﬁ)ﬂ\ﬁzﬂfi JE iR ERH %mi%ﬁ}k/\%%»&m FHiHZa, AHKFLEA TLEE
Wk AR HEA A 5T LA 4B 8 (DNA) K B & a6y wﬁo REFHRE %iﬂﬂ,ﬁ%
Bl R Z Rk EABRET, % n(DMA)/n(HEA) % 30 &, P(DMA-co-HEA) # 3% %5 P% 4t 1% 2] | AL, 3L
MiEZ HEA LM EARBBL AR MEZEARSREDERV AT AT HEGHRALH
Tk, FERAT AR AW, f—bn(DMA)/n(HEA)%J20~4O B, R AR5 TG R AR T 09 35 B4 T W 4% |
DNA K B o Rt —F A, ES5INHEAA S TREDNAFEW I BERY, L b %
n(DMA)/n(HEA) # 30 B, PDH & HL i K69 5 B sk B e R E AR RIFOI M E I,
KEER: NN-—FEARAWBI:; RCAREBE; AT, 24, DNA BB
FESES: 063 MEKARES: A

Influence of Hydrogen Bonding on Rheological Behavior and DNA
Separation Performance of Acrylamide-Based Copolymer Solutions

LU Bin!, CHEN Xuefeng?, ZHANG Jibao?, XU Qiuhu!, FAN Qianyun!, MIAO Guilan', GONG Yunhan', WANG Yanmei'
(1. School of Chemistry and Materials Science, University of Science and Technology of China, Hefei 230026, China;
2. Nanjing Suyuan Gene Technology Co., Ltd., Nanjing 211899, China)

Abstract: Using N,N-dimethylacrylamide (DMA) and hydroxyethyl acrylamide (HEA) as comonomers, a series of P(DMA-
co-HEA) copolymers with varying structural unit ratios were synthesized via solution polymerization. The hydrogen-bonding
interactions in the polymer solutions and the effects of mass concentration, temperature, and shear rate on the rheological
properties of the polymer solutions were systematically investigated. Concurrently, the copolymers were employed as sieving
matrices in capillary electrophoresis applications to assess the impact of HEA content on the separation performance of
deoxyribonucleic acid (DNA) fragments. Rheological results revealed that, across different mass concentrations and

temperatures, the thickening ability of P(DMA-co-HEA) reached its maximum at a structural unit molar ratio
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(n(DMA)/n(HEA)) of 30, indicating that appropriate HEA structural units can improve the shear stability and high-
temperature rheological stability of polymer solutions via hydrogen-bonding interactions. Furthermore, the evaluation of
viscoelastic behavior demonstrated that a stable, weak hydrogen-bonded physical network is formed within the system when
n(DMA)/n(HEA) ranges from 20 to 40. DNA fragment analysis further confirmed that the proper incorporation of HEA
facilitates the enhancement of DNA separation capability. Notably, when n(DMA)/r(HEA) was 30, the sieving matrix
exhibited optimal separation performance, minimized peak attenuation, and excellent analytical reproducibility.
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IR SR A Y B RAF A ARa e L Rue M L SRk SRR 0 i AR e RE, 8 12 N FH TR Ab R
W2 AR . B R IK SR, FEA Y CAnRK . B 0. B AU AZ R (DNA) 55) 1 4 B H2 AR v,
4145 HL UKk (capillary electrophoresis, CE) FEA5 HAE fFE i . H B 46K L 20 B9 8808 1 LA S0 B il 38 P A5
P A Ry 24 1A 4 4 T A0 ) E BT R BT, BN, N-TH IR KL (PDMA) RN L 2 A 3
XF A9 Rl AT 0 B A8 N BE A G O S 19 B IR RE T, X HAE S DNA i 430 BTN, RE 65 A 2m i L iB , It
H A58 8 /> DNA 5548 BE 8] 19 AH T AE T, DT AR AR 7% i e B AR IR S 5445 %5, X DNA  Be A & B AFI 41
BITEREEO, SR, PDMA 7 5 25 0 B 28 MOl . S iR A 550 T nAe e M 22, R BUr B PR R S E S R R

15 DNA i 5340 J5t 9 285 0 i WE o B 3 U RE BE, 78 CE 43 B el R v 55 i o A2 6% K 79 o 17 28 5 1k
REWERAEAN S, RIS 27 A @ 5T U0 7, B OR JRG W 5 T I) 4% 45 46 1 s e 190, Ghoniem
SEULI BRI R B, RA WAL RS R R AR B A DX, BRI ER R B, BRE
W 53 —F 4% 7E 0 50 A R TG RILZR VAT 1) T4 (R AR G 2 A8, R T 5 | 2 43— ik I 284 0 7 AR AIUBROAE fie, 4 22 260 o801
Al 35 50%~70%. PDMA T /34 A e 8 U1 428 M L 2 1355 5 (1) I 4% 25 4y , 25 o DR e 4 4 73 AR R 41
24T T 205 B MERE T % WA, PDMA 5 B 4078 P9 RE 22 (8] 19 B /K A B AR R0, S SO AE Al S ME DL bk o8 4
VERE, DT P A — 2 R A TR BT A 03, A2 R, R L IE VIR Ik (PHEA) A ¥ £ LM 3L, v] LLiE i
SUHE R IR A W A R B AL T R AR 0 20 A B A IR A, AT B TR Y O 43 I 4 AR E U410, Ak, PHEA XU fil
AU BN R L HIRTEYIRE, 75 DNA 2B v, nT 4R R p i s i, B4 R KR e,
KL, 38 3 7E PDMA 5| AJLER SR HEA W] UER T 534 B AE AN RIS SR A AR 1k 5 i PR S 190,

ARSCR KIS WRR A5G N, N - H T BE e (DMA) 5 HEA (25 Y) (P (DMA-co-HEA), fij i
PDH), 54t 7% %% LR L Lo S A1 BRSSO a2 A7 R R s e, O i — Rz L R A T B4
FLUK 73 25 DNA F By v v 77 o

1 SLIGERSy

1.1 JERFnRF

HEA(w=98.0%) . DMA(w>99.0%) . i$#i R £% (APS, w = 99.99%) . JR & (Urea, w=99.5%): Bl i T {241
) A B2 A, HEA SRHBEAE AL 5 CRiAR 50~ 74 pm) EFTAE S T4 A0 LABR 22 BH R ), DMA 2808k 75 1%
K G 28 H; S I BE(TPA) : 43 A4, [ 25 48 Pk 2100 A BR 23 ), A T CaHy B 257K 43 J5 5 Fs 28 1 4l Ak U
i, i (TEMED, w>99.0%) . — (3 H 58 ) 2 5L H e ( Tris, w=99.7%) . N-— (32 H 3t ) H 3 -3 JL 79 il /iR
(TAPS, w=99.5%) . Z —}& DU Z 2 (EDTA, w=99.4%) . A% — H 3L . ( DMSO-ds, 5 A 3 R 99.9%, &
0.03%(ARFH 43 %0) 190U F 3ERES¢ (TMS) )« Sigma-Aldrich £k 24 A BRZA 75 B /K (D0, SR R 99.9%) %
i 35 (TR A BN 7)) ; DNA ARVERE i W01 YA1SE 28GR MR &, VL5 I A My B 2 R A TR
Al B AIK (18.2 MQrem) : R 1 R 28 52 56 % 7K 1Ak 206 8 1 4 o
1.2 MWK 5 R4

e B i AR i 21 AP S5 (FT-IR) : 2% ] 55 [ Thermo Scientific 23 7] Nicolet 6700 I 2T 4RG3, F 35 3%
KA 4000~400 em™!, 3 HEFEH 4 em !, FIERECH 32 1K

¥ PR S0 ("H-NMR ) ; 5% il %+ BRUKER 7\ 7] AVANCE 1 HD400 %13 1% 1% (400 MHz) L Ff 5 78
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FIE T R S, BT SRR IA T 0.55 mL HK Y, Bl B IRE (p) o 0.018~0.020 g/mL (R AW
W, FARGRECH 128 ¥k R F H A JEOL /A 5] INM-ECZ600R/S1 %1 i1 3% 4% (600 MHz) il iR Af i 75 60 °C F A%
R S, BT S HE 5% T 0.6 mL DMSO-ds H, Bl 0.04 g/mL H R -G WIE W, R ECH 128 K.

M (TGA) : SR H H A Shimadzu 23 7] DTG-60 H 8 $4F 43 Hr AU %8 #4070 15 ( Ty, I3 FiRe B
PEAT TG AL PR, B 5 7R 3 A 30 mL/min VSR FETT, PL 20 °C/min A9 THEE5RKEFE G M 30 °C I E 700 C.

ZRAREI(DSC): SR H A Shimadzu 23 7] Q2000 7 22 /- 14 S0 52 R A W B 38 AL AR TR (T,
ST XA i 2R 4 TSk - R T Ak 3 A B A D5 S0 0007, PR i A TR IR 200 °C, FHR#E 2 k 10 °C/min,
RS Ji S 30 mL/min.

HEB 3 (415 (GPC) : SR 3L Waters 24 R EE IS 3 (O 1540 A W 1084 53 1 (M, ore) 5 2 538K
PEFE B (PDI), (U EH L % Waters 1515 BUZ5 JE Hi R 5 5 Waters 2414 RUR 2P0 ERG 25, (035 FHERE th =43 ch B
) Waters Styragel £k 14 {0 35 45 41 B, $035 4 5 0 43 X (8] 2y 2x103~800x10%, A AR B il 50 C, Ji s
% 10 mmol/L LiBr A N,N-—F 3 F BRI, 35 1.0 mL/min, SR FH B H0R £ BEbR e i 58 o F R e

FEPEREL([n]) SRR B VL, 76 25 CHIRAMF T R A W AE B aliK b i Re R 8. & Jemd i
1 mg/mL (R YIKET, 765 QR R T v I e L 2 s [ 5 B e 65 T T2 A0 i B, T R AS ) I i ok P A SR
W TRORN R 4 K P I 2R B TRD, R T R B R T B R B R ()RR 85 2 (), a2 (Inmo)/p s msplp X p A
BT HEATEMEIA, MR p=0 A4 3Rt R 520,

ACEWPE (¢*): 25 CF, Beiil 0.01 g/mL (2R -G W /K VW, 38 528 0 5 2R G W0V WAEAS [) BT 2 2 T 1Y s
X ng ~ p BRI A5 20 VA V0 DXORI s 5 8 DX %) 18 B 286 3 R Y B (R R BB Rl A RIS B e I

L8 Hh-n] DL WS G (UV-Vis) : I H 4% Shimadzu 23 7] UV-3600i PLUS Y48 #)- 1] U 3% 400 2 56 A W1
) B3 KW (max) » THZS BRI 1 p 43 51124 2. 25, 50, 100, 150, 200, 300, 400 mg/L [ R4 Wk, v
FI AR At Ly 400~ 175 nm, BS EIFE A 1 nm.,

1.3 BAYKER

LI W) P(DMA-co-HEA) & U Z N 1 s . 158, ¥ 510K DMA Al HEA R4 T 2247 0.009 08 mol)
VEfRAE 100 mL 2K, A 2.5 mL SF IR, 76 25 °C /K FE S5 F (400 r/min) T, [a] 35 W FF 4L
AR HEBR B % 4, PR 1 h J5 R JEFE 2 A 51 & 7 APS 5 TEMED, 25 C F4kZ2 M 4 ho K74
R B 0T RN 14x10° BT AR R, F Ak PaE AT, ¥ R TR S 15 2] L R Y P(DMA-co-HEA), 4
n(DMA)/n(HEA) 4351} 50, 40, 30. 20, 10 i, 75 2] (3L ¥y 53 5l 4 45 5 PDH1. PDH2, PDH3. PDH4, PDH5.

(0]

H
N, DIPA, N,, 1 h,25 C
\)j\ ot Z ~"on >
T 2)APS, TEMED, 4 h, 25 C
0

OH
DMA HEA P(DMA-co-HEA)

B 1 HLEY) P(DMA-co-HEA) (18 gLk
Fig. 1 Synthetic route of copolymer P(DMA-co-HEA)

¢ DMA 5 HEA () 5 £ 824 0.009 08 mol) % F 100 mL #B&4li/K Hr, FAIA 2.5 mL 5 N, SR bk L5
Yyl £5 i 45 Y R ) PDMA 5 PHEA
1.4 FREMEEENE

K HBC# A7 Peltier ifit 4% R SE Y 52 [/ TA 24 7] Discovery HR-1 U3 A8 (SO0 A il HEAT I A2 7 . B2 S0
PIIECR FH EAR R 40 mm ., 4E AR 10054  BOAERR, shZ8 AR R H EAR R 40 mm B9FH ., 2 A=t T
AR AT BR 15 2 50.0 umo 5 G W g (e B alik v, 4 530 FE 1) 80 5T 294 2 oy 0.02. 0.04., 0.08. 0.16 g/mL Y5
G YR, FE S AE AT T 2 AR 24 he
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FWEEEE (n): £ 25 CF, R R FFB S (B U133 () 2 1.32 s7) Il & PDH ¥ (0.04 g/mL) i 3=
WL, PR AR e e RIS

Fa 25 Byt A FHAS 25 50 1) 3 R (=0.01~2 000 s ) 47948, %o %5025 i) 4 B o575 3 3R A W07 W (0.04 g/mL)
SPHITE 25, 40, 60 C £/ TR MRAS ML . 25 € B, i HARZS B V)UK (7=0.01~2 000 s1) 4514, X £ 5%
Vi) 45 BB A5 1) 3R 5 W s S R A 4331 A 0,02, 0.04., 0,08, 0.16 g/mL Bf Fa AT AR a2k o i R fE (8
(1)) LR 25 A T LA 2,

n=t/y=ky"" Q)

b e B YN I, k B R AL, n AR AR5

BT AR MK : 7E 0.1~ 100 rad/s 14528305 Bl N HE4T s W4, MR G P IR AE 25, 60 C &4 T
it BERL I (G) FARFERL it (G™) A AT B AR, 0 728 {1 7 2 PR 6 5L IX P E A2 7E 0.2%
1.5 DNA FE&#h

L 0.04 g/mL 1% 5 & W0V WM 0 40 A BT, A L R & W % T IXTTE+7 mol/L Urea 2% M % Wi
(50 mmol/L Tris, 50 mmol/L TAPS, 2 mmol/L EDTA, 7 mol/L Urea, ¥ 71 A8 46 /K ) A B il i 5o {8 FH e o 380 3
FEHRHE A R Classic 116 5L K 437 4A (BE & OGS SO 6 RN #5%, W& I 505 nm) XFFrifE DNA F 5
AT M. RA 16 18 S EAE (21K 47 em, A 3K BE 36 cm, IWAME 53018 50 pm Fl 360 um) o i 4341
T AR B FE 5 A 5.5 MPa, DNA ARUERE SRR ol 1.2 kv, SRR R 18 s, LR 15 kV, HLJ
1450 mA, i B Ry 60 °C, FHIR 22 %5 ¥ h 1XTTE+7 mol/L Urea.

538 B (Rp) i 1t 202 (2) A THERS,

Horbe o 6 2350 R AHAE DNA R Bt RSB RS I IE] Gl A2 62 > o), AHR B0 58 el w0 s 8o o R THBR B3 L
H 22 (AB, BEEXT PS5 H 22 8) X 73 25 BE 152 ), AR SCH Ro/AB FRoR B3 EXT 1 43 85 BE R, R T X FEAS [A] i
i 4340 B 6F DNA 19 43 85 V6 L A SCil 3 xF 5 % A [\ | B R /0N B i 28 X6 ( (100/114) bp., (214/220) bp, (314/
320)bp. (414/420)bp. (514/520)bp) 477355 BE T, PEARAS [R5 704 2 1 43 B MR 25 5%

3 ok W P (AH) FRAF B AN FL UK 43 5 DNA R By f 8, AH vl 3@ 2 SCik [10] T 9 7 ik -1 715,
AH B2 1, JL0G e PR B AR

2 FHRE5VWRR

21 REYWHRIE

&l 2(a) R FE 5L A LLAPMGIE D, 7 3465 cm ™! AL AY 5204 O—H i 45 #ik 2106, PDMA v R 5% B2 7K 73 76 itk 4k
L O—H FEW Yt , 1fii PDH 5 PHEA (1 O—H SE MU T i 2, X IH I TR B ML R 2 3  O—H iy
FEEE . 7F 2930 em™ &b C—H MR RS04, 78 1150 em™ 4b¥5 2k C—N W45 4R shid, 7F 1640 cm™
F1 1500 em! Ab43 5] oA B i 35 AT AR AE . C=O (BB T ) e 44 B sh i A N — HCFE i 1T ) A4 25 i i sh e, 26 1
FREL L RS R DA AE . JLIR Y PDH B RERIRHIE 5 2 A R WAHAT, X KB HL/K DMA 5 HEA € A
DAL R

FE i 9 TH-NMR 3% & i 1] 2(b) 7k, PDMA B9 25 B 3 (—CH3) . 3244 19 3 HH 25 (—CH,) RO H 5
(—CH) L2 7840 5 R 3.0(d ) . 2.6(c I ) Fl 1.6(a i) . PHEA (4l 527 H1 3% (e £U6) f37 TAb 27 15 7%
3.3~3.6, H 4 H 5 (a) M| 5 PDMA E 5, HTE2AAH 1.6 BT . "H-NMR i K% J] PDH 1 £ 7 DMA
FIHEA 4542050, i3 54 PDH W3 £, DMA Fl HEA B 456 850 o) ml i i £ 060 ¢ 6 i AR 0 T AR
AARR(E D,

Xif 15 5 ) RN [R]85 48 B0 H 61 9 3 3R ) PDH #4717 TGA MR, 25 R anf&l 2(¢) fif 7R . PDMA 7£ % i £
700 C, {XAFAE 1A ST X [R], 35 % 0 S5 4 3 B 110 W 224 0 0 i v Tt e 356 A1 1) 0 % fige D I 85, K FL R 24
96.2%; il PHEA f77E 2 N J< H X [], 76 300~ 380 °C =52k B AW 35 A A1 e 56 (000 45 7 20 5 e fie, LA e 32
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ZFEM L5319 A A RN B85, 7 400~ 700 °C 32 %2Ry 3 5% (1 E— 25 Wi 4 LA B ¥ 2 ) 35 A 2 56 - I e - 2 )
HE— P REAH . TE MU EE VG B Y, PHEA 926 8 %45 PDMA [41K 29 6.9%, 5 Y) PDH (UAAAE | AR E X, A
B & HEA 25K 5008 S 380, ¢ SR FRAR, Ty R FEAK(E 1) . X PDH #£47 DSC Wik, 7, a0 1 FiR,
SEB M HAEAE | A Ty, B3 T 35384 PDH (9014, A2 2 A RIIR G 9 .

it GPC(E 2(d))MAE T R -A WKL 2> 78 A PDI(F 1), 6 R R AW 0% RN 7E 11 min 245,
ELS8 Ry PR 3 A R VA TG I 4 R W) PDMA FIE R Y PDH 547 T 4R PERE B 2 (36 1), TR BEAE R

@ (b) .
a
PDMA rj:;
s d
O0—H ' : ‘ PDMA \T ° c a
h om! 111150 cm~! d )
PDH3 ! 1640 cm™! ,3&: l1 lc:;\;] K
=0 | v o. d
a, d
c
HN-
3465 cm | PDH3 fH e © a
0—H L f e c
b
PHEA A/I
' ! N0 f
N : PHEA |, I
Leasemylsss i f || € b
=0 g 1065cm! | A a
L | | | | | | L, Cco0 —— — e A
4000 3 600 32002 80024002 00016001200 800 400 7 6 5 4 3 2 1 0
Wave number/cm™! 0
(© (d)
. — PDMA ——PDHI
100 ——PDH2 —— PDH3
\ PDH4 PDH5
= sor 43.5% L
g 1
E 60 S| R A
< i
=
2 |
g 40r—pDpMA ‘
~ —PHEA \
—PDHI
I—— PDH2
20 —PDH3 i\
PDH4 T —
Jleois L == . . . .
100 200 300 400 500 600 700 0 5 10 15 20
T/°C Elution time/min
&2 R (a) ZLMER . (b) REHRFIE R (o) TGA IhZkA(d)GPC ik
Fig. 2 (a) FT-IR spectra, (b)'H-NMR spectra, (c) TGA curves and (d) GPC curves of samples
L1 FEMMTERESE
Table 1 Performance parameters of samples
n(DMA)/n(HEA)
Sample [#)/(mL-g™" M, cpe PDI Ty C T/ C
Feed ratio Calculated by "H-NMR
PDMA — — 234.32 3.25%10° 1.52 430 126.5
PDH1 50 40.12 218.79 3.12x10° 1.59 423 132.8
PDH2 40 37.28 218.37 3.01x10° 1.56 417 128.3
PDH3 30 29.92 234.58 3.28x10° 1.52 407 129.8
PDH4 20 19.44 232.56 3.26x10° 1.51 397 129.6

PDH5 10 11.32 232.20 3.24x10° 1.52 377 133.2
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B BN HE SR Bl B B SRR 9 4 i, FEAR IR SEBR BC 7 T, RA W34 43 F 1 E 3.00x105~3.28x10° y [ 4,
5 [n] BIEAHCHE, 3£ H PDI7E 1.51~1.59 Bl N, FRINZ AR IR 5] &R R 1 KSR A RN HA — & 1]
FEPE R AR B M

AV W 58 B P 2 30 L 00 3 o O A R AR R Y A8 A, LS RN 3R 2 R, L3R YY) PDH (58 &
W PREHITE0.0019~0.002 1 g/mL LN .

F 2 TR R W b SR A K LU TR R R B R T 2 ) ) pREOR R

Table 2 Functional relationship between the specific viscosity and mass concentration of PDH in dilute and semi-dilute solution regions

Functional relationship between 7, and p

Sample c*/(gmL™)
Dilute solution Semi-dilute solution

PDHI r[sp=100'19'p0'10 '7sp=100'70'/)o'83 0.0020

PDH2 7[5P=100'16'/)0'08 '7sp=100'71'/)o'83 0.0019

PDH3 r[sp=100'19'p0'10 '7sp=100'74'/)o'87 0.0019

PDH4 nsp=100'18~p0'1° '7sp=100'71 P08 0.0021

PDHS ”szloovls,po,m '7sp=100'7l'/)o'83 0.0019

22 REVMBARNEE

MREG Y TR S 2~400 mg/L B, Bl TRV FE T, A5 R a8 - AT DL IIBOG IS B R AE T AN
FEREMLIRS (8] 3(a~g) ) o MR EE i 25 mg/L 34 N & 400 mg/L B, PDMA ¥ Amax M 197 nm # % 212 nm
(Admax =15 nm), X AJ GEJE H1 T % PDMA Jiz 2 ¥ B2 3 i, DMA 45 14 B850 0 K M0 56 09 2 5 A FH 1S 5, SUffi BR
TEREG /N, HETT 51 R LI R I 4 ; PHEA Y Amax M 192 nm 2 2 203 nm( Adma=11 nm), 33X ] GE 2 AU JE i £ 5L
55 Y o 1 N U, - BRAE RGN, Je KRR A ) K I Ty 1 B8 B3, i A o R vk E 3
PDH 1 Amax W01 H IR 811, Amax K 199~209 nm, F A5 I 57 5 ¢ BT 1Y Amax 151 T PDMA 5 PHEA IR T
TR T Y Amaxe 10 5 125 J 2V B R 9 Amax WA T PDMA 5 PHEA % /85 B0 5 M B T 09 A Z 18], [ LT RS
{H7E PDMA il PHEA 2 [a], 2 B i 5 00 5 ¢ 5 A9 338 0, PDH RO 2085 J2 S8 55 DMA 45 K BT R 5 /K 3 (A1 SR 48
LSS R

& 3(h, i) 43 51J& 25, 60 °C T, 0.04 g/mL /) PDH, PHEA Fl PDMA [1J'H-NMR % & (TMS HNHR) . Bt
JE 25 °C & J& 60 °C, F1 PDH AH LU, PHEA (%52 5L 5T 10 4 IR 35 % 3l (k2= A% T ), X & K PHEA A =
W FR AL, P UK U, T S BRI R BRI 2= 00 . SR, PHEA 1 BE R 0T 10 11 k2%
PR HE IR WG, 33 2 R R0 L B /N 48, — NH— 45 FLF-RE 0 55 TR 3L, L R 5 R e T8 il &
(—OH---0=C), T ¥ E Y PHEA ' —NH— n[JE i QR B0 LR Y & 4 K it DMA 2589 8g, H
—NH— ] 5 i FE AU iU 8 (—NH---0=C), A IR Y — NH— 447 # & T PHEA, Hi Al I,
B HEA & B A3 K, IR R N A H M Z ¥ £ . X 25 °C 5 60 °C #'H-NMR % &, F+i& fff PHEA FI
PDH F14 55 35 1 Ik g S 1~ W6 1) 925 3 % 50, 4L LU T 75, PHEA AOAL A7 88 1) B R 5 B K, SRR R P &
FRAE 60 °C BB LN, HLHEE SR H 13 2, Wi iy S 2T 2, Xt DA 55— 1 156 W e 2R 4y o )
MIHAE I £BE% HEA &= 003 RMEeR . 28 F TR, 0.04 g/mL A3 RYIR R P A 7E 25, H HEA &8
KA R TR i 5T 22 SV St 0 T 1, T e T B 2 (1 3 g S B o R
2.3 FRERE.BEX PDHRTHEER T

XF 0.02, 0.04, 0.08, 0.16 g/mL [y PDMA F11 PDH #f i (i 52 ¥k & = F 28 & W & 0.0021~0.0019 g/mL, &b
TR W) FE 25 C 50 AT T AR BT UG, 26 5 - 59 U1 R i 2k 48 57 D) % 4b F 0.01~100 s i [l
P A T A (A (1)) BEAT A 24, 1551 PDMA Hl PDH VA K (0T 255 R IEC R (K 4) , B9
RECT RO TR AW TR FEGE T, IRl 4 AR, B T v R 3G K, K (EZ TS K, A e O
BFER AW ZEGE 5 9 . PDMA R H AR SRR ), XJ& B T PDMA %A B LA, Wik R
b AR B 5 7K A I U SR, T4y TR U, s R AR K s BE AR R, TR ) S AR RRR, B R RCR
Uf o TEAR HEA & i, (R & v DL A3 N A0S R K SR O 32, T4 i Jr 110 e AT i A= Wi, AR 07 27 AR BR s/ )N,
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Fig.3 (a—g) UV-Vis spectra of PDMA, PHEA, and PDH; (h, i) 'H-NMR spectra of PDMA, PHEA and PDH at 25 C and 60 C

(p=0.04 g/mL)
|5 . “+PDMA 9 0.8
10 0.6}
gl
N 041
é 6
= 4 02
2 0 b= e L L L )
0.02 0.03 0.04 0.05 0.06 0.07 0.08
0 p/(g-mL1)
0 0.04 0.08 0.12 0.16

p/(g'mL~T)
4 25 F,PDMA Fil PDH #WR I8 Z 5L
Fig.4 Consistency index of PDMA and PDH solutions at 25 °C
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0.04 g/mL 1Y WGV WAE N ELM RN L . Kl 5 100 ¢
) PDMA Fll PDH & 7E 25 °C &4 F i R EH
BE % HEA & i (919 K, PDH 1 1) B 5 WL 26 13 5 1
KGN, Horh PDH3 (980 ik, iX 5 Likgh
w3,

PDH #l PDMA ¥ W76 AN [R1REE T A9 %6 3 5 Y
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IJ'E#HB?{(EI’\J%EEO iﬁﬂ‘%&ﬁ%ﬁz(éiﬁ(l))X¢l’§l 6 W's PDMA fil PDH HH(p=0.04 gmL)fE 25 C FH WA
AT, £ B SN 3 Fios, T AT Fig. 5 Apparent viscosity of PDMA and PDH solutions (p=0.04
1o T IR U DL R B B AGE sh i, R A W) g/mL) at 25 C
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Fig. 6 Viscosity and shear rate curves of PDMA and PDH solution (p=0.04 g/mL) at different temperatures
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Table 3  Fitting parameters of the power-law equation for PDMA and PDH solution (p=0.04 g/mL) at different temperatures

25 C 40 C 60 °C
Sample
k/(Pa-s") n k/(Pa-s"™) n k/(Pa-s") n

PDMA 0.0714 0.9790 0.0468 0.9482 0.0341 0.9594
PDH1 0.0575 0.9909 0.0353 0.9854 0.0298 0.9538
PDH2 0.0587 0.9867 0.0370 0.9934 0.0294 0.9516
PDH3 0.0731 0.9831 0.0504 0.9904 0.0349 0.9680
PDH4 0.0581 0.9869 0.0439 09151 0.0295 0.9502
PDHS 0.0627 0.9878 0.0393 0.9891 0.0307 0.966 8

2.4 PDH ARHIFEME

PDMA F1 PDH & i (p = 0.04 g/mL) By 3 i Ze 18l 7 ffrox . 7E 25, 60 °C T, PDMA, PDH1 Al
PDHS ) G' A1 G"¥ TEAE A5, Ui HEA 5 sl /N, A B 43— ) USR5 /D, X DA R R 114 99 246 &%
F9; HEA 5 s3I, G st () AH B A FH 3 55 50 0 9 AH B4R, S B0W 28 25 M I s, TR ks e i
B2 4544 . 7E 25 °C F, PDH2, PDH3 [ G"IAZ T G, LABEE R 3, IR 2 rb i S0k v] RE R 1 SR A Wik 12 50,
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Fig. 7 Frequency sweep curves of PDMA and PDH solutions (p=0.04 g/mL) at 25, 60 C

2.5 PDH i) DNA H B4k
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TRo AT DNA HBEIg K N AR 4 (416 25 241 K T 500 REU(RFU K AH X9 Y638 B B0 ), A IS 558 3 25 . 35 5%
FLLETAR, NAFAE I R T 50 RFU (488 B, 54 GB/T 37226—2018 L 4 RH5HR1, 1Lk, R H
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Fig. 8 (a) Internal standard profile and (b) electropherogram of DNA fragments separated by capillary electrophoresis
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Fig. 9 (a) Resolution of screening media for DNA fragment separation (n = 16); (b) Migration time and peak intensity attenuation (n = 16)
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