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Abstract : The modification methods and research progress of polyglycolic acid (PGA) in recent years were reviewed. Four
aspects of PGA's toughening modification, degradation rate control, melt strength and heat resistance modification, and biocompati-
bility modification were summarized. Some issues that should be paid attention to in the processing and modification of PGA were
summarized. The application of modified PGA materials in biomedicine, packaging materials, oil and gas mining, agricultural mulch

fields was described. Finally, various methods for toughening and modifying PGA were proposed, and the development potential of

PGA in the future packaging field was prospected.
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(a) PGA/PPBAG-0%GA (b) PGA/PPBAG-10%GA (c) PGA/PPBAG-20%GA

(d)PGA/PPBAG-30%GA (e)PGA/PPBAG-40%GA
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Fig. 1 SEM morphology of tensile fracture surface of PGA/PPBAG
with different GA content(20um)
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T 45 CCHY TR T 45 19 PGA 2T 2 W fife o 8 AH 0 IR 22
23 R = A A RSN, PLGA 21 iR 2 B i 3
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REPUMPAGH L nT L RS e 45 SR 27 4 b PLA A
PGA HIAIXT 5 5, BEUS SCPINT PGA Bl A1 R fi i 01 o Ay
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(2)PGA/PBS-0% (b)PGA/PBS-10%  (c)PGA/PBS-20%

(d)G/PS30% )PGA/PBS—40%
K2 A[E PBS it /04 PGA/PBS Sk 4 SEM JIf F134
Fig.2 SEM photos of PGA/PBS blends with different PBS
mass fraction
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J& LT PGA R B T /D B S 0E S IV o ARSMFRAE R,
HA U2 0] LSS A0 S 2R A Bh B 7, (Bt AR T 1A oh e
fE IR . LA, B HA IR 2B A PGA BRI AT LU T
WA N T8O, B 50 1T PGA 20k KLY A W AR
1.

Wang 50 Tl BB (PPA) 5 07K Z B IR 12 144
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FHE 75 X 7 40647 6 min 1954 . Btk /5 PGA/PLGA £ 4
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PRI T IR ASRIE T 4F e e DL S AN i 2 B MR i E
AR o BN BE IS 3 3 36 1020 BT R0 42 fk o D0 2 % B
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PERIRRIE W) BT (IFBMs) , F FLAE A8 B 14 2 W 4 BL X PGA E
Ao R B 1 e B A 125, W XUEh A Tk L Zh Al
TE PGA £, 9280 T 4T PGA £ L2515 A W) i M ks v
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FEMEAEAR KRR L T M35 T PGA 155 7K LA K AT A
kR

Fu S5 £ 1 DURP A (1 B R R LR 1Y PGA 4212k
(n=2,4,6,8), SRIG e LRI R T XA TR 2k
RIS R 124 PUR R A0 i B8 2k S e A7 T B
8. GEREM T RARZ A B PGA 28 (0 B A AR
AAREEK, HIEHCREEK, 2 58 M T8 i (19 PGA £k
SR LR AR HLHA A R A 28, 2T i

IRITR, A SRR T3 PGA A3 A

Soner” il Fil JG 5 JE ¥ F 85 K 1 (am-HAp) 5 A 3| PGA
oS R 2 224 T PGA-HAp B PEM ), F3 it F2F 43
BT PGA-HAp £544 , F o F- ¥4 TH4% 367470 nm [193% 2240 K
274k, Ah XRD FTFTIR 43 HTHIESE T PGA 94 K 4T 4 vh A7 4
am-HAp, Jf- H am-HAp ORI AR 4 M AR 28 T 4K - 4 i 2ot
RIS SR T T AR EF L bR A AR 2, e B K
2FYE PGA-HAp HA 1 A= W AR ARk

Seung-kyun™'& Jit, T PLA/PGA 1 2 1 PGA it Bt 4t B¢
Wy, 38 AT R P A Bk 2 i T AR A R AEAR
A AU PGA-PLA 1 Bt 3L BAT R A1) 2B AR A pE A ]
P00 L e A e, B IEE FH T IR A T s A A
TR SE B T el A e, 75 A e 1 ) S5 AN AH ], 1
AR AR it LAAS [ et v, FH AR TR B9 T T
2, AT LA T PGA AR e EvERE . 7ES2Pri F v, Ak A
) P T A S5 285 A R, SEBA B4 8 Tl e PR, EXT
PGA JEAT I T RebE i R b, B e R A L -

PGA i AW IR B 2T 220~230 °C, AIF LI T A 25
TR | 75 A 77 AR A RS T R A7 2 =00, e )
F A B T A R A 7 e R v PRI A 1, B e i T
FaE PR

TEARIE, PGA 2V 43t , B AT 250 °CIU 43 fiff A5 B
B, BRI, ZEXF PGA JEAT 30N T AL BEAS , wAZ5115) i Hu it T 5 K
ERA I A DRI EABEIA PGA, #E F PGA HAETEIRAUA
WA, N B PGA IV fl e 38 5 E I AR 2557, i
B LR AR B A ] 45t PGA UM AL
5 PGAWIRFA

PGA J&—F ] A= Wy RE A 1 5 7 F R AW @ stk Ja
(19 PGA H Tt (o i A AR M | 78 2 ) B 2 40 Ry FH -+
ST T AREER LR RN 25 0B R M
HBUEE NI EE . ISR G g RhR = AL
BT R A RS S T2 RS, SES IR . B
T HAT PGA R TGk KRB A A= =, H R RE =2 A0 Ik
BN 2GS I (A Tl
5.1 AYEF

Zhang SFPFETR A RIBIEE FIAS I SE B4R 2R o, i Ty
P T — R BE AR IR R AR TR . X — R AY
B OTE TR PGA S A A RN AR s 4 o Sl Ty
Wb R LB 24, T LA R AR BRI B T PR vtk
A FIFHIXFP A, RS T BN & T B, 45 A I 5
LER TR L7 (PE)/PGA KGR, 1 1T LALERRZ, 5 B R
etk g (o B B T, RAF I A Ra e Mk 1z i
TLHLUTFEP, Simon 25558 1 W 78 UM PGA RY B figk R
RN, I A P 5 R EEA G, T RS JEE X R (1 45 A B
I BT 43 R AR . DAL BIE S o et PGA 7 4
JH S B 25 2 B A R e U B T E RN

Wolfe Z55ffF ] T —Fh kv PGA F45 . I FH S48 1 4]
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R AR B o 28 B WA TR (4 e 2R o T DA Sk b o e 22
JE PRl AR JEL IR B b 28 AR I R A L, SR BRI BRI YR
SR E 0, IF SRR A dE T 8. 5 PLLA FE MRS
AH LY, PLGA Zl 422 10 M3 A7 K80 e ol 2002, 3 R T ] Bl o 2
PEE . [FR SRR 8 5 I FEfE R N T, B
BILOAR A A, 28 ph TE 5 1 37 A 3 B s R N, KT
W T EREEMEHELE

Kyriacos 255 ff 5 & B} PGA ¥ Nt i i )2 b A7 2
PR IS LA LA R AT BB AR 28T R B T I R
HITERE , RIS, B e A i 20 2P A G S22 A 4N iy T A1 St
A TR E YA AR . SRR BRI A —E P
FRPE AR S AR FARBE I R GEAH BEAE A, nT AR (d
FARSSHEA R VEHER S, JEE R T 7 A ie
2 HE X ARG AR A A BV (0 s e 3 2 7 T g
W 12 P2 IR A BN T A& R R, B
FEHIE T — R ERIR E A PGA M B, R T H R
AP SR BE , VR RE PR B F B 7 38 R R A AR
B IR REASAEAN RN T Gl R A Y
ASE BTG 7 A A A W, 1K BT I BEAT R SN IR A i 2
Wk

Kimura %5V 3R £ F I 0 8 & 193007, Q08 1o &
PGA JCgi it R R IR 2%, B AR A IR YT b 7 (i 75
LA REHENE kAU X AURR A 2 A B2 3 2o A7 v
JCE PGA [B] B4 , A7 250 7 i 2H 2.5 J] L E o L 4L =2 (]
TR — T BB B, SEBL T 2 G /3R . Kondo 5
PEH T — R ADEPE A S I, RVTE S AE RT AT EEE
PR AT EE AL, A T s 2T 46 2 1 IR 5 PGA RIS &,
AT SRR AR G 7k A5 A AT 4 R IR -PGA B A AR
B TR R G S T e PR B, BE RS AT S5 b AR A7 A K g B
PRASTT W RSE A JT T W 114 1T 28 4k, Ry RS it 1) s S 4 it T
AIRERY )2 X —HOR IS e R RS 2 ok T 0
WA T %€ . Cojocaru S5 5E i I8 58 R B, > A #RE AR
PGA-i% B R A A WA 276 A AU BR TR rh B A
AR E ARG A LU E 5TREWRE , Rl H i i /&
BRI A RIRY T VR, RN R S P s T2k A
WA E BN & S5k
5.2 QM

10 B AR A T PGA/PBAT AR R FHAFFFT , 38 3d R 4
A2 AR ST S REIIR, , 24 PBAT it 20 BGA 5 20% & LA
ff, PGA/PBAT LR i ¥ FE SR BN T 1 Pt e v, L
TS T IR RE A R e e 7E 120 °CLL L W L T iR i
Yt FROSARER . MR 1 2-ERB LR A 25 &, 20% FT it
A3 B0 PBAT A FEIR e Ml AE R AR B W R R A R o
TR R LS PR B A 5] 68.80 MPa, 1fif it
TR EIRE] T 16.00 kI/m?, Wi iRk B T 72.15%, ffi 5
MELELA T A — AR L AT AT S A . 2 PBAT i it
AYEUAE T 70% LA B, MO B PGA/PBAT 1 il 45 Al s I A

Hho FEULPGA By BN, HERR Y 24 M BEHE bRt PGA
B E R B S L TR T R A, Hosp PBAT i 4y
Bh 80% MR MRS R I T s B SR b P fE , A
o 1o A 58 TR 25 MPa, G 1] IR 2 (R KR B L R A
600% L) I, BA FLRXZR —HR £, —FR(PET) = 100 2451
BELI P , X0 S P b B R ol 43 A E A AR A 40T A
TR B o FH S BRI R S AN B e | H AR
HE T ALBER L ] R RE T Ay T 1 % R

Zhu 5] B PLA, PLGA H1 58 2 &5 AC B 4% I1 e
(PBST), % FHHIR 7 % PGA HEAT R, Motk )S PGA (19 T AE
L U PET S5 34 & , HAE W B fg ML T PCL, PLA, PLGA 45
R, BP9 PGA W] LA 23755 i LB T il 31
TSP AN R A L B rT LU F— R
EH,

5.3 AR

K PGA HA B8 i) A= Wy B e vk S LB B, T A Sl
FFAERRIR T EL A JEURE, T A DRAS TG B0 FE 1 el ) B85
TG YL ), X PGA HEAT R A R R T 2 — R
BB I BRI S kM A PG A RIVRE 2 78 (R IR R IR 7R
UF 7K AR | DR gt B b 2 e 2 — R i
AT A ) R R BS50), B)02 I T I T A  Hhe, fE
TH I 2 rPnT LGRS S0 B JsE SV P, T o O R G TR
oA 5 YL
5.4 RAMEE

PGA iR EA TR K A o AR ] I FAE P B i AR
Al SEEHERET ] AR S A AT, [l 34 m] s 3R
g RE IR A 5 e . HHA R 0 SRR
ACBELRR A [T 1) g 2 B At T B A A R
ABS 5 T REBRIA Y, TE AR B AR IR AN | — WP S A i
SEGUEAT ) IR B R R, PGA AT 1R —Fh 8 B 4%
TR, T R ARk A BRI B, i 8 LR FHARCRR , DA T sk
DIREETG Y
6 HBEE5RE

EEXF PGA BUAF IR FE HEAT T oM vk it S 2, I x
NLFHAE T faiik . 751 PGA FEAL 3 4k Lk S s B H
HO ORI D S50 . TR T B RAL GE AL e
B PR IE PGA R AR AL 2hE STk ) P 2 Jie , RTR I LA R JLF
ITEEXT PGA AT -

(1)f#i FH PBSA, PPBAG %5 Hh — P ali & Z P i BLE Ry ek
PERL, PGA R dEMA, LAY 4% 55 ADR #EA7 IR st , ifF o5
RO AT S5 e LIS R AEPE BT 1L

() BRI E R HLAT = W)k 0 s, HLELA O 5 (4 R At
PR, AT DR D B R B PGA AR e &8, i HE S
B K PR B Rl DL T [ SR 5 W) (PBAT, PLA,
PBS,PCL, TPEE)5 GA iR il % GA FH 457, %t PGA #47
Pkt [l R B R RE T R A T 40 HT , A 2
T80 R PGA BB ML A PERE IR AiC EL 5 240,
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