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Abstract: The end group structure of polycarbonate (PC) is the core factor determining the mechanical properties, aging resistance,
and processing stability of materials. Among them, the end hydroxyl group belongs to the active end group and plays a crucial role in
the impact toughness of PC materials. The article adjusted the polymerization termination preparation process to prepare a batch of
bisphenol A-type PC with different terminal hydroxyl content. Two testing methods, infrared spectroscopy and terminal titration, were
used to accurately characterize the terminal hydroxyl content of the material, and impact performance tests were completed under
normal and low temperature conditions. At the same time, combined with the results of micro section morphology, relative molecular
weight, and thermal oxidative aging performance tests, the internal mechanism of the influence of terminal hydroxyl content on PC
impact performance was deeply analyzed. The research results indicate that, within a reasonable range, increasing the content of
terminal hydroxyl groups can enhance intermolecular hydrogen bonding, strengthen the entanglement effect of polymer chains, and
effectively improve the toughness of materials; But when the content of terminal hydroxyl groups exceeds 4.0 mol%, it will accelerate
the degradation of PC molecular chains, produce structural defects inside the material, and cause the material properties to change
from ductile fracture to brittle fracture. At room temperature, PC materials with end hydroxyl content in the range of 2.0~3.0 mol%
exhibit the best comprehensive impact resistance, with an impact strength aging retention rate of over 85%; In low-temperature
environments, PC materials with low-end hydroxyl content have more stable impact performance and smaller fluctuations. This study
clarifies the micro mechanism of hydroxyl group regulation on the impact performance of PC, which can provide important theoretical
basis and technical support for the optimization of polycarbonate production process and performance improvement.

Keywords: polycarbonate; terminal hydroxyl group; end group content; impact performance; microscopic mechanism

Copyright © 2026 by authors and Viser Technology Pte. Ltd. 31



@f' VISER

FIR AR - 2026 4533 4533
Natural Science Research.2026,3(3)

515

Wy A RURBRIRER (PC) St miomiE . miZelk.
MR P 0 45 22 S B4, )32 ML FL 7 L e R i
Fi 2 AR S e T AT . 78 PC AR SEBR AR A
RE, R R A ek SRR E v S A
FZFar A% O 154 b, BAEOGE T RHER R . 1RIR
ZHTBUNHIFL . UTRAES . PC MBI 221 fE
FEAR H 7> T8 S5 R R R 3R kg, 1 Bk 2
) 45K 5 S R AR B () B [ RE B2k SR, S,
PC 7> 78 A e H & e AL A ie vk, RERS LK
AR REA R IR 23T TBE F 70+ SOWBREA 23 A RES RIS 52
MR IR B AT AR 5 AR AT O, e 2RI IR AR g 2 1k
BEMIZ A A . DA PC BRI 7T 2 JREESLIR . ORI
PE, X758 R s R B RS HE R0 TEAN 2, RS R S f

R E RO R SAE ML A R G, FErEm 7 a b

BT, CEHIEMHERES R PC R, MRARKESE
PR AR R G il e R s, S5 A O S
Gy T LR LB, 5 R AR (8], AsTERe PC L
b AY I SRR .

1 LIeERSY

1.1 LWERS{LEE

SEEGJFRE: BT IR A R A T3 AL Tl
s Hl BT R 1 24 48 B A P ) e B Al ), g
AN R & TEK CEERZETRK,
AL RE & A /b, R A SRS HE R LL 1 225K . FI b,
S P 28 B 7R 4 D R T A ok g AR 1010, AT
A BT R AL BE -

SEIGAN AR WIRLR A IR R A2, FEA SRR A
SZ-100 VEZEHL: MRS M RALMKFT FTIR-850 ZLAMG IR,
T trbbRl o> 7450 R 328 B il B L
BRE S 0 BE s £ 8h SUB0L0 13 i Bt WL 22 W 7
s FIFRE % R 58 AR HEAR &, (RIR L0 7E A
TAE NREAT, RIS RO B e e B, F T 58 BORE i o
B (RS HEAS I

1.2 FEIRIHFZEEE PCiXAHH&

KIS T 46 LA B PC o 26 v ] 5 XU A 5
BR[OS FE S S T 2SR, AU Sy v
TR B B S 2% 1k IF 1], ] £ 73 3] 5 ZH o F2 8  i S
FESFAII PC FEfh, KR4S PC-1~PC-5. LEfA R
SR AHURAE: KA AU A BRI AR, B HLA

32

N E BRI R AR R OB N AT ST 4 SRR
SRS AR RN IR BB A Sy it 70 VR4 2 i 45 4 o SO E
SERUG, B RS  ZUOKTRRALE TR, Rl
% PC s 4k I 2ifk, PC AR P98I0 52341 0.2%1)
PUEAF 1010 FF 7040 IR, I 8 T2 4 A GBIT
1043.1-2021 [ ZARAER AR . SHEXE T =
BAE RS E 24h, FAKIKIT RS TPE RN .

1.3 MR 53R

AR i R e SR FH BRI 2 VA I PC IR i
ARG E, FIRE AR AR RN (FTIR) X4
Kl MR AR, e % & 4000~400cm™!,
HZ Acm' . KEE 3500cm ! A7 B A FEE B AL R U 0 )
WIRE G B SR R APTE, FRAA TR 2 15 20 s, 58
FRAR Ui 2 5 B 1) S BT B

MEPEREINR: 9 HIE 25°CHIER . -20 CIRIR &1
T P 157 SR T 171 o A R 2 Rl 11 e ik, FR ]
RFEE RN 10 RHHCEFME; FxM Rk T 120°C.
i K 1000h A ZALEE, MR AL G v s g,
bR R R R, DL TR B R AN PC il R AR
S MR .

O TESARAE: R H ST (SEMD WLEEFE Sy
W 5 PR T TET T 350, JBOK A v B 7E 1000~5000 % X ] 5
FEM ST e b3, PSRRI M2 . REGE R
TR DB T TG KA 1 4 35 S B 1

SRR RABERIEE L (GPC) MHAA4H
PC AFEMIEE o T8 EI A TREES TR, Hbk
oy F B2 Sk b M BRI TG, R OR SE I8 A B U AR I
HEE.

2 BERESH

2.1 KERBEESESEMENSH

5 2H PC #¥: il 1) 3 72 555 BE 7R 73 $0 53 R 1.12%.2.08%
3.15%. 4.22%. 5.36%. HREFEERE (GPC) ML R
BoR, FEMEISSY T B ALE 28000~29500g/mol [X[H], 43
TR RECN 1.85~1.92, KA MZEHAK. LI
W (FTIR) Kl m 0L, 3500cm " o7 B % 7 ) $ 3 e i g
SRS, S PRAE R EL A B bR AR K s B R R A M T
RV F-S N

2.2 RIFRELEX PC &2t aErISm

40 PC BRFE I I pvp o 1k BE M A Wk 1 s .

Copyright © 2026 by authors and Viser Technology Pte. Ltd.



FARFEDESE - 2026 533 4534
Natural Science Research.2026,3(3)

@'* VISER

*1 TREIREBEESE PCIHERMEERERE

Vi k] It S B/ (mol%) RIS O R (kim?) | B R L ph R (kim?)
PC-1 112 58.6 42.3
PC-2 2.08 75.3 54.2
PC-3 3.15 79.2 56.8
PC-4 4.22 62.5 45.1
PC-5 5.36 45.3 32.6

IR SE RAE A H, PC AR R v o 5 B 23 Bl
KRR RS &AM, BIETHE . ERERR B . 4K
AR 1.12mol%FE T+ % 3.15mol%H, PC (11 34
MR A 58.6kd/m HETFZE 79.2kdm, B Rk
SEPEM 42.3kI/m $RTFZE 56.8kI/m, Bk EIERTE T
35% LA . XK AR GRS TR L, A RS
HEE, RERSTE PC 0 THE 2 M AU, ik T RERIJE 58
SEHERE, KRRIH TR FRIZEIMRE ). A%
F4yopitiit, RE SN o T EE T LAE SR . gL
i) 7 OB FEr T R, A RN HI LU R AAE A, AT
R EMMEER. BRREEES &R
3.15mol%, PC miphiitkaesioa KiE TR, & =ik
5.36mol%Inf, &3 G iR FEFE A 45.3kdm, A EL AR
PEREAUE N PR T 42.8%., FEJEFREFES R &, #
LSRR KYR, BT K PC 4014 L RRIR edeE Kk Ak
IKFARRR AR, FEHEAR YA K B RS B a, #5
RHEEAPERE s[RI SR I S TE A RL 4 3= 26 B 1 v
M TEAN I T IR LU A SR B SRR
PERHEAR 7 o

LA LA B RET LIS PC AR AR i B2 S AE A B
HEEEIEH, EEMNRET IR MRS, &R
e 22 7 B S AR e P R

2.3 RinREZEX PC KRR

RIS & o ARV T HEE B R 132 B, MRS
Gy RAEDINEEAR, rhi It RAR 2% -20°C wrdilss
iKW, PC o FoRuGINFRIE S &, S BRI RE
I T P A o e« AR I 2 B i 1) v o 5 P O B

REEIAE] 82.1%. 78.5%, 1M i F2 L AE fH N 61.3%+52.7%.

RIS N IRFEABESEI R BIRCR 22255, i 2 i FRdE
IR SAERM RN A B N R 3G R 5 LEZREUER
AR e RS & PC N E  m, 4>
TR AR S, AN 108 F R 2T BES B A& A 9
BFE o DAIAEARIR 757 ] PC AAREN, 7 27 12l
A Fe A A i, R RMR IR DR

2.4 RipFREZEX PC U EIZEMERF M

21l 120°C. 1000h [EIE 2R G, AR PC

Copyright © 2026 by authors and Viser Technology Pte. Ltd.

B Al s B AR B O ZE R . RS BAE 2,08~
3.15mol% X [A] (R i, 3 FE DR BE 26 n] LA 31 83%~85%,
NIRRT BESE 1.12mol% Ik IR - R A
76.2%, JRDEAETRRES RS, AR A AT U S A
B, MU ERARE I 7 IAE 7, (5155 T HE R4,
PTGk, BARGHFREE TR, MEEEE=>
4.22mol% 1) = 2 HERFE i, DR BE A3 70%, HH 5.36mol%
FERANH 58.9%. 45 K 2 [ 1 23 b s 7 - A A Ak
Bef, TRIBTIEZE WK, 1HBRIERMS R A K AR IR
RERESESENRAE, 4 e @it e el M L,
WD 53 TRE ORI T2, LA RS A 2 5 I8 BELE R T 1)
MR .

2.5 W E MM IR SERIIE D

SEM MBS R iR, IS E 3.15mol%f PC
PSSR A TERE R AT o B2 vl RS W UL AN, |
oA KN S s BT U)AE, REUR R EL L,
JE T AR . FEph A I ERTR AR
THEAT LR A BT VIS S PeE AR, DAUL TS REpR s g
e WIS S T B U 52 D LRI 50, R T i A
BRI T 7 IR ESFEE, GRS AOEERL B R
gyek. BRILE R 1.12mol%IFIRE i Wi R A X T, )
EAEARD, BP0
55, o> TR DLSEIL TS A A%, kbl e A RE RS TR
WREIAN R, TCIEA BRI A JIWR, e 2 BUE AR
TG . RIS B 5.36mol%IRE T L, JEA
BABNIBEAR T IR, Wit b 0K S LI A ZE B 2
g0, BT MEtERRE. MR IR SR, AMUSTEM R
PSS R K AR TR 23 R 8 Ty S o 2 B4 A
FHIN, 240 G TEGR A AL B AR JF IR d i i 51 2 B AA, FHAS S
TR EL, & FERPRPITE B R

RISk, DEAE SRR, R AL
Iy FORSE TR, BT, (MR —Hid &, 5l
AN PIEREREE . 3 N S e, FRAS M R R A BT, &
MR e

3 1ig

WHALIAIESE, PC MBI R SR & &, A kY

33



@f' VISER

FIR AR - 2026 4533 4533
Natural Science Research.2026,3(3)

P it e (B AL B 2 AR AR 2R X L6 R o IX P B AR
AT AZ 0 SR, R F i ok 1) SV B T 1 TR 5 5 A B
B A A7 TSR AR L SE 5 BNASHIET IS5 53, BIF RN 1)
F A 22 BE R B B AR R AR R I

2 PC R 22k & 5 A THAKACT I, AU P ROR
s S BEREES BN, PC ATRERIVEH 134
R, S FEEESETRRE S, RENE TR AT A B N E T .
Worbdife s, SCEM RSN IR TERE . B TR IR
TRAAEIARIGIME, UE R 3.15moln /i fi)E, M
RHAERE AT AL A AR A MERE AR, S5 MRS R 1Y T 55
WAER S ST . 2 RIIETEFR B2 R RE K
PSR R, R ERA R AR USSR R, X S AR
Mgty o 50 AR A T SR R B W i, IR 33
PC MM B PR R B 2 T % .

H RTAT Mk Py B AH GBI 50 K 245 B 7 e PR A A 2 1
BUA W FUR 2 e M R FR X PC AT RI: R A8 4k A
/b B S BRI B 1 A S AT T B3R 2 AL AE T
SE PC Wi B iR AR B e, I B IR R
IR A X =i ] LA N it Re AR Ak, Bk
RE e up U A NP P RN P s Y
PR A, G ROEAN T DA B TE B AR AR -

T A = S bRk o B3 o 1 2145 1Y PC M4 Kt
KRR S B ANV R R e 22, M LA 2 i 5t
iR BEXT S T AR (RIS X A R |
T TSR T 1) N P 3, T I TR A R R i R A
&, B PC Rui etk & B i 7E 2.0~3.2mol%iR L X
6], BeilArRk [ B e m e s 1 o iR o s B L IR A H
R RO ERE, SR A TERER BB AR .

IR S IE T AR E G BT PC RS I F bk
LT . R AR e R FE s . R PR A
HISS PC 4rFIHIMAHEAER T, S8 T AR

34

IR RE 1AL 2, AMUiEMEIG G PIEA R, &
S BEEAC G FIVERESE RO B . BRI, PC kALl
o AR AN BRLALE SR K s PR B B, RIS A AR SEBR
IR SAT SR 5, SRR & B TE R, L
VEFECAS 5] 0 RO ARLER G P Re I R 3R, AT SEIAA B2
A PERE I R AT o

4 L5ip

Ui R EE T PC i M RERBLH STt 5 B (0 et 1A 2
P IR T B R AR S E XA 2.0~3.2mol%, T[]
MR- T 30%0A s Srir 2R TOORE, &
RIS =X FWE N 2.0~3.0mol%. #2527~
WA RAER : — IR AR R IEPIRCR, ST
[0 322 5l NSRBI E AR RS, SLIR 2% PC MPBHE
A3 ImE e i 7 S BERRRAE o TP AR 7 A RT e I R
P g T2 i B Bk R IR R A

[&3&3Cik]

[L]36 o8 A fr £ R bR 2 B A B! RBR BR B P AR M B
[D]. 2 X 38 At Tk A %,2026.
(2] ARl 2t 3 Fm v 3 8% B2 B B4 ) & R 14 B #F % [D]. % /R
v JRIE TAE A %,2025.
[3]1F Be 7% . 2 B BR B Tk 5 4 K 9 1 3R 3R P T 17 J8 e e
# 5 [D].A B E A % & A A % ,2024.
[4]X LS. 3B — W E R BB B & R ALK EAR
[D]. A% A% T K% ,2024.
[BIF #% B8 TH % 5 —ANRERKRE —THE X
3 72 2 4 & Bl [J]. % 4 F 1 9], 2023,36(6):713-719.
EHEEA: KAk (1985—), BNV TAEETIAF, BA
IREHasE L, HRTENEREBESE T PCH >~
wm SRR &R AR MNEE (1994—), AT RA
BIAR®, WFEIREI XL, R HAREREHE
BERAM, REREERKLER T4,

Copyright © 2026 by authors and Viser Technology Pte. Ltd.



