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The Effect of the Curing Agent on the Properties of Phenolic Moulding Plastic
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Science and Engineering, Beijing Forestry University, Beijing

100083, China)

Abstract : Hexamethylenetetramine (Urotropine).was decomposed into diamines by heating. It was dehydrated by condensa-

tion with hydroxyl group of thermoplastic phenolic resin to form cross-linked network structure, and curing reaction takes place.

Through the single factor analysis of the mass ratio-of thermoplastic phenolic resin to curing agent, the effects of the mass ratio on

the electrical insulation, flame retardancy, mechanical properties and water resistance of phenolic molding compound were studied.

The results show that when the mass ratio of thermoplastic phenolic resin to curing agent is 100 / 12, the volume resistivity, limit-

ing oxygen index, flexural modulus; impact strength, water absorption and surface contact angle of the phenolic resin molding com-
pound are 1.27 x 10" Q - m,30.20%,3 910.46 MPa, 1.9 kJ/m*,0.71% and 120°, respectively.

Keywords : phenolic moulding plastic ; curing agent ; mass ratio ; electrical insulation property ; flame retardation

UTAER , PEBEEE [E 21 REPR IR IO 382 1 A
B85 B R , L 48 GV RE AN BELAA M RE XS 10 53 1) iy
PRI R T AR R 5 1O 18, LR PEREDL
St W TR U (AR B R i )
L RN ,\ﬁi‘m)@miﬂ H B ik sg ik
WP R A, TCR A BERL ™ i BRI . AT
AT , IR IR i e bR [ 4L , il 5 AR el
HATREIF AW T P AR v ™, (EL T i f ol 7
HR PR IR R T AR JIE 5 [ T 2 18] LE o100 [ A AR 2R 25
A PERESE IR (B TSNS JR SR AT B0 B AR
R R R 0014 *ﬁﬁﬁ/}%mT@ﬁ%ﬁﬂﬂﬂ’J%

HEWB : b e s AR 45 2% £ 351 (20162CQ01).

TP R , PRI A5 Bl FH 1A 5%, 4 ] 1 £ 550 % FH o
BCA T 520 P PR A R R e ) B R 3R

Deng Peng"” & T & 725 28 & M JIE (EP) 1 % 4k
PE fie R0 BH A 1 B8 L R 2 0 B0 B A s (BPR) fURF
1R 48 AR, FH 21 1y I A A (LPR) [51 4k EP. R.
S. Ramesh 45 ) SR FH A 72 ) 48 S [R] B Fofr AN [) i
b A A SR BR A S AR, B RS 5 I B A
SR FEAL T 7R IR A TS, P AR I R R
6 mm f)ARIAE A1, Zhang Na %5 P 2R H fib 20
R A 5T 2R My R A 2R A7 el e, 4 1 I I IR
Mk B bk U SRR R 5 ) B 2 R R

WBISEE: R W, Sy, W AR E S MEMFFY E-mail : zhdr666666@sina.com.cn

Y5 BHA: 2021-03-09

SIAES: R T BIL, ER A LR SRR RER I [J]. TRRRIRLNT, 2021,49(5) « 137-142.
Ji Kang, Lu Yutong, Wang Liuliu, et al. The effect of the proportion of curing agent on the properties of phenolic moulding plastic[J].

Engineering Plastics Application, 2021,49(5) : 137-142.


杨超


138 TR R

2021 4F 55 49 4,55 5 #i

R Sy RN JEAE A Ak 7R Ry SR A A, il S T AR
Jig, LAF2 L AL AR 40 K 45 (MWCNTSs-OH) >4 ¥ Jin 571,
T R R A, MR RN A2 T Ak 3 1 O =B i
MWCNTs-OH, % F U0 3 A T2 & T B ems
I /MWCNTs-OH, Bf+4E2 " BFSE T —Fl i 44
TR AR 13 P AR S 1) B T s A L, FLR B O ik &
P O LI BT, hr A B v A R R AT VI TR
. TR EARE, LR B B A, 75
MIZE R ITFALEXT, AR FH— i Lo UL
AR R 9T T HEE I HAT R S A S S AR g 5
RKHREE T ARUE T 525025 R i HErf M

T H T S SR DU R (3% FEAh ) 1B
SR AT, B AT, S IR E A AR Y AL A LA
TETURMBGSE « (1) 7530 FF 3 DU i 52 303 fidt Sk — i)
T 5 B A WK R, T s 5 JK ) 4% AT 14k 5
(2) 7S S0 HH P e 7 e 4 7 25 P Y LA YRR i
SR ER AR 116 5 (3) 7N FH Rk DU e 52803 fife i R
T2 5 P WA i oA S g A 80 7 15 P A 5 4, AT
ST B IR 254G 2 S T IR LB RS AR £ R
AL, 2 FH T T 750 Y 35 DU B A0 fige 5
5, 455 R, 7S L DU i A i e R e
R (R R s, i [k il A e e /K B 2 5 DG
A ) 5 — R, DL R b A T S S — AR
GISLE . R EER LASIRVEEEE R AR / 7530 F 3 Y
JHe ) 5 B L AE 100 /9 ~ 100 /21 Z a1 A5 Ky 5%
%, BB T HA vk Re SHERYERE 1A ERE
it K PEfE S
1 EWHE
1.1 RA#

95% LME: srMrall, [z sa AR bR A TR
NGIF

PRIRVER RIS « oMl T

VAN A £ B~ VIt T O 34 T VA I Wi | S 1
VNI
1.2 EBRE&

HL, K. YP20002 B, | I8 BOF- Bl 24 AU 25 A
BT 5

B THRAR : DZF-6050 1Y, | ifE—fH Rl S
A RAF]
IR AL SHR-10A &I, 5K 52 #e i7 BESEHLAR

I

I
R L7 8 2T AP 6 3% (FTIR) 4% : Nicolet 6700
A, SRR RBHE A

I (TG) AL : Q500 A, 3& FEAULR AT 5

TTHE IR IO ML : 3366 Y, fi [ S TR A AN 7 5

SEARERACHL: S0T AU, 8 W AR 1A BR A
s

F BELIN RS : ST2643 24, TR M kS fL T A PR
Al

B 4 HE %5 (LOT) il 2 A% : JF-3 AU, B 5T VLT
XA

B ah R ERHL: ZBC1000 A, SEERT Tl
8¢ (hE) ARAH

FeffA L . OCA20 %, [ Dataphysics 2
Al
1.3 RXAEH &

HUCHIAYERERT AR 150 g, 70 5 4%, A MERS
HET,4 h 5, R BRES BB 5 7S FH R O e Ry AR 4%
1% 100 /9,100 /125100 / 15,100 / 18,100 / 21 HY
Jot FEpEAT R, BRI BT WA 1 B IE
R A A il LB R LT 150°C, K )
10 MPa, #% 45 ‘min, #5515 s Y, BV AT A5 21 58 2 1
FEZEREZ N SE 80 mm x 10 mm x 4 mm, FES& &

35~37 g,

1 HBHERMERERE LA, g

IR EE R T TP TERRR
30 2.7 32.7
30 3.6 33.6
30 4.5 34.5
30 5.4 354
30 6.3 36.3

1.4 HEgEmX

LOI #% GB /T 2406.2-2009 izt ;

RFLHLBH R 4% GB /T 1410-2006 i ;

25 i 5 8 N PR 4 GB /T 9341-2000
D, GRS R 5 mm/ min

iR EEHE GB /T 1043.1-2008 i ;

WK %4% GB /T 1034-2008 i .
2 #R5ie
2.1 KRR EAHK A2 6 BB A4 FTIR % B

T 1 SR P By AR i R[] £ 551 S A [] 31 £ 551
LU A9 e B A SRR FTIR %161, | 8] 1a 7] I, 4
SHPEBEEA IR 3500 ~ 3200 em' —OH HYfli4E
PR3N, 1388 ~ 1617 em' [X I8 PN S #1014 55 7 2R C
—C HAM 4IRS, & 16 AT 0L, Hr 3500 ~
3200 cm ', 1388 ~1617 cm™' 11007 cm ' &b U45R
YT 80 3z PR A T P P AR i 5 [ A7) e


杨超


T HE, S ¢ AR R RS R 139

AT RN 7 EARIG 8 SR B A g A A ) o
f71E 2828 ~3001 em ' A I 3% (—CH,—) FIFT 3%
(—CH,) 1) C—H Ay iz shide U UE B 7S 3 H 3
VU i 5 A8 A Ty T AR B A T B A B T I R
[ 7E 1007 em ' 44778 2 H 3 (—CH,0H) Y {#
GaPRshi . 7F 1250 cm ' IS BN 5EE Y
C—O Rl ™%, Bl 40 L] i 3, H 4%
AU P WA (1 AR50 T /A 5 o 361 A9 30t — e ok
MHIEARE , 76 =R T 5 B RO, B NH;,
TE B Y LA A AR B
[ Tk 751)

I
1007

40003 5003000250020001 5001000500
Pk / om™

(a)

3001~2 828

12507 00
100 /9 g 007

4000 3500 300025002000 1500 1000
WAL/ o™
(b)

a— AR PETBY R B0 1 O ) 5 b [0 A3 L P 0
P 1 ARIBYE BT RIS A b KR L0 L
FARLAY FTIR %4

2.2 EALH R 3B B R AL 69 % v

(1) AT FH ) P TR A S A 46 3 M R %) 52 )

&1 2 kg P8 P P ARl /18 4 7500 7 A FRU R, B
R, AR B RAR 5, AR 1x 10°Q - m
~1x107 Q -m AFEHEN .

(& 2 A] A, Bl A B AR R0 R A S, 1
0 R A A R R BEL R 4 B R 0.98 x 10°Q - m,
127%10°Q -m,1.09% 10°Q -m,1.14 x 10"°Q - m,
1.09 x 10" Q - m H 4 HIBPEREER A / &1L 750
2R 100 /12 B, 1 A 20 R ) (R FEL BH 32
1.27 x 10" Q - mo 3 A VA AR R L 263 7 446 2%
PORHR BELAE 2 I, 2% B AR P 19 P A i B 0 L LA
RSk e

— =
(SO
T 1

e e e e =
[ O - =)
T

ERUHRHZ / ( x10°Q + m)

0.

(=]

100/9 100/12 100/15 100 /18 100 /21

IR IRRER NS / 15115
P2 SIBYEBIERR / AL A AR R AR

(2) [T XA A SH AP 1 B A 52
TEHL A L AR ST E SRR BAT R4 i BEAYE
fig, 1M LOI & A iF JIATE A SR A IR A SR TR
P8 B T S/ IV B 2 R R o BELBA T — >
FEbR. 24 LOI KT 27% B, MR BHER g 17,
PARVE® FER NG / B/ LOT i IEl 3 izs.
&l 3 AT UL, B A [ AR R o % 38, T A5 2 R 1Y
LOI 32 3% Tt ey, BELA 14 3220 1 i, 7 25 S b b RHA
) TR M 2 VA 1, L2 PR M By R Al /[ 4k
F i 220k A 100/ 12 B, By B A 38 8] A9 LOT A
30.2% X B R R W A SR A4 37 A IR 25 7
T B IR IR Y SR A, B AR5
FHAR 3G 0, AR 254 Th 2R 28 5 S 1, % ok et 1
I, BRBERT IE B — 2 7 55 2R 6 W 3R (W Al 2% HL A 2=
ANWTHE I, AN Gk , NI AR I AR A/ 1514k 741
i) LOT #4i11.
325
320+
315+
§ 31.0F

5 305
—

100 /9 100/12 100 /15 100/18 100 /21
PIBYERRE R / L)
P13 SRIBYEBEERG / [FAETR Y LOT
(3) [T X PR A T M R A S
P 4 D9 ERIB IR IER /P50 ) bty i JEE D
IR %] 4a T UL, BEE T AGSR) A1
I, PRI PR RS S L ol R B S BN AL AL
H W 2T 1 8 58 4 Wi 2R, 3kt e W] 1 FAE P 1y J A
JiEEA HETE R 5 o 1o PR R B A A7) AR
L AR B R IR 00 1 g i 2, A IR T
MR BE BT A, AU E T i, (L] A 77 i
RN, 23 HRE IR 2 i S STEMPRLER TS I, JF:


杨超


140 TR R

2021 4F 55 49 4,55 5 #i

KRR, AR ™ bl 4 L, ARy 2P
EARIBTER IR I / [ AR B 2 U 100 / 21 #Y
ey 5 L ORI, T RER TR N [ R
TESN B A R o315 , By W) 5355 Bl P 1]
FSERC I 2 , i imy e I L RE R4

3.0

25+ TL

1l

100 /12100 /15 100/ 18 100 /21
AAIAVEBIRERE / 14655

(@

1.5
1.0

il / (kI -m2)

0.5

0.0
100 /9

4000 -
3500 +
3000 +
2500 +
2000 +
1500 +
1000 +

500

25 i AR/ MPa

% 100/9 100/12 100/15100 /18 160/ 21
PRIPERRIER N / AR
(b)
a— iR s b— A

P4 AAIBYEBRERING / [ H A0 0 B 25
H1 ] 4b ] UL, B 2 1 F0 550 P a2 4 2, A
Ty A A A1 14 25l S3fL A  STE 1 R FR /N, L 34
SRPEB A G / AR B =2 Lol 100 /12 B, 25
s 3910.46 MPa, %2 [F R Rt 25 [ 4L 7
FHELRE N, Y2 F 3 B B AR By R R 43 7 rh gk i 4
2, H LSS BRRE FE 120 I K, 38 e 1 b ofe i
AR A B A, 2 (o FLRE O 22 (R 2 SAEAE
RS, I & AR MK NG, RS = S 35, A
75 35025 i A e TR
(4) [EAR TR FH 6] T AR SR R 7K 1 B P2 )
5 JEANIR] HLA7) B A SEPE IR B /14590
WK SR AL A . B Sa ] 0L AN ] e ] ) A8
PEBY A / [ 100 SR CEE Z8 1K iRt 1,
2,4,8 d, ]I H AR PRI AR B A0 L 2E K O
T AR A & AR ROK , FEARIE I By S i /[ 4k 5 o
TR 100 /12 B, FRK R AN 0.71%,
KRN A Sb AL AN F B A 2 K T
120°, JiE I H R 8 R B K 2540 o 33X oA 7S 3
FL DU e 57 Ay it Ry e O G S I R ) PR A

JeHE K BN, 2 RS IR B RUAR S5 , i HAR 1 1A
VAN ) 2 TR 1 7K PR T 1 TR O

1.6 -
121
0.8+
0.4 1

WK / %

0.0}
-0.4

01 2 3 4 5 6 7 8
fa] / d
«—100/95 o—100/12; +—100/ 15;
v—100/ 185 o—100 /21
(@

100 /9 l100/12 ‘

_8_..&_

100/15 ] 100/18 10/21 |

-&_9__8_

(b)
a— UK b—HE i £

B S AR IR) 5 A BRI /1 4 gk S R i
2.3 EMET A = xR AR 69 IR AE M 6 % v
& 6 A PAIAYEB BRI G / 4RI TG #thZ M
DTG HhZk.

100,
90 -
80+

70

Bt PrFEE / %

60+

50

100 200 300 400 500 600
W/ C
(a)

100 /9

%)
Q
[\ )
Wi

100 / 12

100 / 15
N /

PR / (C - %

I
B

100 200 300 400 300 600
WA/ C

(b)
a—TG ; b—DTG

6 HIBHEEEERING / BALAIN TG HIZ A DTG M
PRI 1 AR T /1AL R B A 32 20 = AN B
BLTE 110 ~ 210°CoN 55— BE MR B B, it 45 2K 2
2 B 1) 48 B BN 7 A I K 0 O 7% 2 T LAY 5 210


杨超


T HE, S5 ¢ AR R RS R

141

~ 380°C A5 I I B, B a4 2k el T BRI Y
et ik T 205 380 ~ 570 °C g 55 — A B B, Jo 4 K
JE T AT B R A T 7 £ CO R o8 45— 2 /)
BT T B AREE 6a 1Y TG %€
F Wy RS JRTE 600 °C LA 1Y BTt 455 R 7E 50% LA
L X A T I AR R S AR I R AR i AL A
UK, W2 R TN, R B | 3K B R
) —~4ea B A& 6b 1 DTG -4 mT LIE i, 7F
[t [ 100 / 12 B R figp ok 32 A5 Ry At , PR e Mo
U
3 i

il 28 R PR EAY i /[ AR BT i )
5 A 100/9,100 /12,100 /15,100 / 18,100 / 21
1) AT A Py P RS S ASE SRR 4 90 O 4 2 P RE L BHL
PRVERE )2 PERE LI K PERESS o [EIAL 5 A SRR 1
Py P RS R ASE SR B WK PR R AR B B R
BELIA 1 2t 2 % e ELIN a4 2Rt b B ik 1 1 A e
15 R WA G BB B AR . 255 T fE
ot e 2 ARIB P B REAY i /810 7R) BT 2 B oA 100
/12 I, AR 1 25 G PE RE SR A Y 1
B REHE B LOT g 30.20% 5 M HE R %R 4y 1.27
x10°Q - m ; PR 3910.46 MPa ; Wl
SR 1.9 kI/m’ 3 WK /N T 071% ; 22 1 4 finh
FAT 1200, A I Ry T A% S sl i) v 26 2 A1l
REAA TS SERL FH o

% & Xk

(1] kAR R P2, 4 W / JRIGIC LEXs 8 el TR AR

IREI [J]. TR T, 2010,38(7):4-7.

Zhang Wei, Zhuang Xiaowei, Xu Yuzhi, et al. Effect of

formaldehyde / phenol ratio on properties of phenolic foam[J].

Engineering Plastics Application,2010,38(7):4-7.
[2] B3, BRSNS SRR / 2 DB RERE A0 M

Bhll g Ko rERE [J]. TR ,2020,48(9):44-48, 55.

Wang Ying, Duan Jingkuan, Yang Xiaorui, et al. Preparation and

properties of epoxy resin/ hollow glass beads composite buoyancy

material[J]. Engineering Plastics Application,2020,48(9):44—48,

55.
[3] ZBIEE, AP TS, 45 . BILAAIB MR BRI AT S0 ]

% MMERE [7]. THRYEARIRIH , 2020, 48(4):20-24, 36.

Guo Zhengbo, Xia Liping, He Zhenghong, et al. Preparation and

properties of flame retarding thermoplastic polyester elastomer

composites[J]. Engineering Plastics Application,2020,48(4):20—

24,36.

(4]

[3]

[71

(8]

9]

[10]

(1]

[12]

w5 | IR A S I I B AR ST (D], 4RI - P
R R, 2016.
Gao Qin. Study on preparation of thermal insulation composites by
coating sand method[D]. Mianyang:Southwest University of Science
and Technology,2016.
JeEs v, BROKAE  MESEEE, 45 . PRIV B R e 1 A0 kS
RERATRS [J]. IERJRE", 1991(2):43-45.
Gu Chengzhong, Lin Yongwei, Shi Meiling, et al. Discussion on
the relationship between the dosage of curing agent and properties
of thermoplastic phenolic resin[J]. Non-Metallic Ore, 1991(2):43—
45.
Wits, #5308, S, 4% . EP/ MeTHPA / TAP WK 1A R [ 165 )
2F [J]. TRESRIR L 2020,48(12):67-71.
Yang Hao, Huang Wenyu, Zhou Dong, et al. Curing kinetics of EP /
MethPA / TAP resin system[J]. Engineering Plastics Application,
2020,48(12):67-71:
Deng Peng, Shi Yan, Liu Yuansen, et al. Solidifying process
and flame retardancy of'epoxy resin cured with boron-containing
phenolic resin[J]. Applied: Surface Science,2017.d0i:10.1016 /
j.apsusc.2017.07.278.
Ramesh‘R S, Sadashivappa K, Sharanaprabhu L. Physical and
mechanical properties:Hot pressed phenol formaldehyde based
wood plastic composite[J]. Materials today:proceedings,2018,
5(11):25331-25 340.
Zhang Na, Li Zhuo, Xiao Yanan, et al. Lignin-based phenolic resin
modified with whisker silicon and its application[J]. Journal of
Bioresources and Bioproducts, 2020, 5(1):67-77.
BESER . BRAOR A O B R R A BV REBIF ST [D]. TEFH - ¥k
FIAT S LR, 2018,
Cui Xuelin. Study on flame retarded properties of carbon nanotubes
modified phenolic resin[D]. Shenyang:Shenyang Aerospace
University,2018.
R AF BRAE, oRTR . — i SARLER R B ARSI 1) e 2T 1 i 5 2
Kl :CN104194257B[P]. 2016-09-14.
Chen Shinian, Chen Shu, Chen Rui. A kind of heat-resistant
environmental-friendly phenolic resin glass fiber reinforced
molding plastics:CN104194257B[P]. 2016-09-14.
AR, B, £, S B T BRI P I AR s 181 S AL
MRS /) Bk (LS 51722 R e——2015( 56 25 Ji ) = IR
Fi it 4 218 SCHE [C) K - F R LA TR 2 e it o0 2%,
2015:289-292.
Xie Linzhi, Liao Congyan, Shi Yan, et al. Study on curing
mechanism of thermoplastic phenolic resin for casting // Green
Foundry and Sustainable Development —Proceedings of

2015(25th) Chongqing Foundry Annual Conference[C].


杨超


142 TAEIRREN 2021 4,55 49 %55 5 )

Chongqing:Chongqing Mechanical Engineering Society Casting ABS &4 ERERYFZ I [1]. TA2SRE T, 2020,48(10):129-134.
Branch,2015:289-292. Xu Xingchi, Zhang Wei, Wu Yucheng. Effect of flame retardant
[13] SR . X PR R P Iy AR A [ A Sz T ATLERAIF 5% . o [ 5 1 and toughening agent on properties of halogen-free flame retardant
Dhgs /565 w1t Do SRR [CL. b« ik PC / ABS alloy[J]. Engineering Plastics Application, 2020,
p2x,2016:1. 48(10):129-134.
Peng Jingdong. Study on curing mechanism of two kinds of [18] Bo Caiying, Wei Shikang, Hu Lihong, et al. Synthesis of a
thermoplastic phenolic resins // China foundry association[C]. cardanol-based phosphorus-containing polyurethane prepolymer
Beijing:China Foundry Association,2016:1. and its application in phenolic foams[J]. RSC Advances, 2016,
[14]  FhANDT, Bk E L, T A5, 55 . LLANGTERIE J B AR I 6(67):62999-63 005.
TR A [J]. RIS R EL TR, 2016, 36(2):84-88. [19] Liu Jun., Chen Riging, Xu Yuzhi, et al. Resorcinol in high solid
Sun Rufang, Luo Miaodi, Qiao Qian, et al. Determination phenol-formaldehyde resins for foams production[J]. Journal of
of ulotropine in phenolic powder for abrasives by infrared Applied Polymer Science,2017.doi:10.1002 / app.44881.
spectroscopy[J]. Diamond & Abrasives Engineering,2016, [20] SKREE, EFH . BEWIEE S AEHERE S E 455 R [1].
36(2):84-88. ST EE SSE AT, 2021,24(2):138-139, 143.
[15] Li B, Feng Shanghuan, Niasar H S, et al. Preparation and Zhang Guoyu, Wang Lei. Application of phenolic resin composites
characterization of bark-derived phenol formaldehyde foams[J]. in rail transportation vehicles[J]. Urban Rail Transit Research,
RSC Advances,2016,6(47):40 975-40 981. 2021,24(2):138-139,143.
[16] Li Bing, Wang Yuyang, Mahmood N, et al. Preparation of bio- [21] RS . PR i e A IR Y W 5T (D). &% 66 d 55, 2001,
based phenol formaldehyde foams using depolymerized hydrolysis 17(5):43-44.
lignin[J]. Industrial Crops and Products,2017,97:409-416. Jiang Fengzhen. Study on flame retardant and high temperature
[17] FRAELS0, KA, 22 R . DR BEAR S A B 5% JC i B A PC / resistant phenolic resin[J]. Green Building,2001, 17(5):43-44.

MEHEPEIEEREEMHRARTTIS(BEXE) RIEXEXE

r LA TR IR AR T 2 I T3 B 820 T BE A 2000 ~ 2019 ARSE S5 B R R f E TR SR B S AR BB 2, 3
G AT 20 A IR SCAR ). U B TR SERE Kt F SRR 5 S e i T O sl R BRI EOR , L
SCHRZRIAR VRS, S T IR E AR T L A LR A . B AR A (B SO ), DAL RS SR n i AR
AIESCHDEEL, BLLMEEE A% (IR 3% ) 498, Wl i

1.2004 ~ 2019 FHETEREME EMBRATITS (IBXE) LEM 400 T/ E,

2. 2000 ~ 2019 FHETRERE SHMEHIARTHTS I TR E, HEMN 300 T / &8, REEBRER 2000 ~ 2019 £
20 ARCIEXE Y WEFMAFI, EEIELH 4000 MRS IR RIBIRFR,

BT RITICHK
WCHCHBHE : LRV T T R D TP AR 3 55 P A U BB
ORI : (TARBIFHIL ) At TEPURTT: ERTH T RHAT Rt — B AT

B Zhi: 250031
H 1ifi: (0531)85878223 85878057 85878278
& E.(0531)85947355 W 3T « http://www.epal973.net

M 5 1602001229014425546


杨超




