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Anti-interference index of electrochemical detection
technology for SBS content of modified asphalt
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Abstract: In order to identify whether SBS modified asphalt was mixed with SBS analogs or
asphalt analogs, and eliminate the interference of that in the modified asphalt to SBS content
electrochemical detection technology. Rubber powder, furfural extract oil, and aromatic oil were
added to modified asphalt to simulate the production of modified asphalt with them, in order to
reduce the SBS content. Electrochemical tests for the SBS content of the modified asphalt standard

sample with different SBS contents were carried out, and the standard curve of the titration

W5 B #7:2018-10-07
EETE A A5 50 S AT I T 8 5050 5 AR 42 500 H (kfj160301) 5
WA W38 A BT R 00 H (CX2017B469) ; 5 [ AR BLE 3 4101 H (51578080)
EE B DB 71971, B PG A A O DR A 50, 2% 1+, E-mail: fxjasphalt@aliyun. com,



%14

AR E BRI F P SBS A8 WAL S AR ik A T A AR 45

volume to the SBS content of the standard sample was established. At the same time, the
penetration, ductility, softening point, elastic recovery, and 135 “C kinematic viscosity of the
modified asphalt samples with different SBS contents were tested, the curves of the technical
indexes to the standard SBS content were fitted. Then., the modified asphalt samples with
different contents of interferences agents were tested by electrochemical detection of the SBS
content and the above mentioned performance tests, and the corresponding relationship curves
were established. By comparing and analyzing the relation curves obtained from the tests on the
modified asphalt samples, with the interference agents and the standard curves obtained from the
tests on the modified asphalt standard samples, the indexes that can identify whether or not
interference agents were added to modified asphalt could be obtained. The reliability of the
proposed index of the electrochemical detection technology for the SBS content of modified
asphalt was studied. The results show that ductility can be used to identify whether rubber

powder is added to modified asphalt, and the ductility and softening point can be used to identify

whether furfural extract oil and aromatic oil are added to modified asphalt. The correlation

coefficients of ductility and softening point with SBS content are all above 0. 937, which has

passed the significance test. 6 tabs, 14 figs, 21 refs.

Key words:road engineering; anti-interference index; electrochemical detection technology; tech-

nical performance test; SBS modified asphalt
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Tab.1 Main technical indexes of base asphalt

R H WA | HoA®R
B A (25 °C,100 g,5 $)/0. 1 mm 60.5 | 60.0~80.0
AR B —1.19 |—1.50~1.00
(15 °C,5 cm » min~ ') /cm =100 =100
HE B
(10 °C,5 cm » min~ ') /cm 133.7 =>15.0
A/ C 48.7 =146.0
N R/ C 287 =260
AR/ % —0.13 | —0.8~0.8
EFABEL (25 °CL,100 2,5 8)/ % 68. 6 =61.0
RTFOT
5% BR 4E i
J& 5% 105. 7 >15.0
(15 °C,5 cm *» min ') /cm
=L
5% BH 4E S
8.4 =6.0
(10 °C,5 cm » min~ ') /cm
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Tab. 2 Main technical indexes of SBS modifier
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Tab.4 Content of each components of furfural extract oil %
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Tab.3 Technical indexes of rubber powder
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Fig. 4 Furfural extract oil
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Tab.5 Formula of SBS modified asphalt %

PRI | BTt | 55 ) ik

E- 3 REZ STy SBS i ft§

o 3.5.4. 5,
FRUEFE 0.2

5.5.6.5

BRI 1

4.5 0.2 2.4.6
B
e b o
4.5 0.2 1.2.3
i U BE
15 Kl 75
4.5 0.2 2.4.6
B
P 0 7 AR VERE IS M ARG b G5 5 A B
A BEAG R HE BE AL R R R 135 C iz B B

Ji 7 SBS St A AR FE R AR i &
2.3 BFHMFASBS I EHRARIBREXRMEN
#ar
KX IE A S0 & i et Wi 7 SBS 5 8 Kl
SO 48 T H0 700 19 45 0P 03 7 R R AT AT L AR
G000 5 3] 110 35 A ARURI 6 A 7 1 e 2 G 0 A oA B
4, m] LLTHAE &4 T 400 Btk U i RE P SBS

A

5
i

—

N
L

K6 tkEwiT SBS & R AL
Fig. 6 SBS content detector for modified asphalt
X4 AR ) 2% B O 7 R A R AT BOR TR RE
5 MK BOARAEAR G A5 BEARE VB A RE 8 K IE B
R BRI B 135 °Cas B B B AR 4l 4% B R 48 B
5 SBS & RN R & L L8 T 050 1o 4 2otk
WG BERIEIR K R

3 MTHIERARY

3.1 FHAXMBUZENTEZNTHRER

X RO 95 R AR ity 42 T D050 A 0 R
Sy EAT SBS i A s A L X B RE b 2 BEAT
T3 U AT K B 1 56 25 A R 0 A o 22 2/
0.5 % » B A I 45 2R A 7 1) w1 90 7 R 1 P A 2 3K

bRl 2 AN 7 BT 2R s 4B T 400 SO U0 T AR A
SBS il & 5 TR B R C R ML 8 frox.

7.61

o R AE
— fl & i £y=0.237 3x+8.413 5
R’=0.995
7.4+
=
£
<
Eizd
=
7.0+
a
6.8 : L L )
3 4 5 6 7
SBSE &#/%

B 7 Al g b o i £k

Fig. 7 Electrochemical test standard curve

SBSE &/%

2 3 7 5 6
THA B 8/ %

&8 WCHEWI T SBS 5 kA I B RN B S E AT L
Fig. 8 Values of measured content and actual content of

SBS modified asphalt

P& 8 AT Bl R R R TR A 1
T s EL b 2 G 0 245 R 32 3 O = A o AR T SBS
Horp U IR R 2 %) SERMERE S SBS & &
(14 fi 35 R B2 Ry 10,526, T Y AR I Ky 48 1l 6 V0 iif )
KE] 40, 6% . MBI BB R 1R, SR
£l SBS 55 I 25 AR B R 3. 104 T 2B I il 1y
MBER YR AIEF 20. 2%, BFHERMBERY
2 V00 5 bR HERE i SBS i B AR O 4. 8%,
245 s R 6 Yt 3k 3] 28. 2%,

1B T Bl U SE I SBS I B
B SBS E i 11 J5L R R < H A 2 A I 9k 1 SRR D
HA A I 5 ok 0 7 SBS Y R R ik Bk B
AETE TE S IS L 5% 2R 5 T AR S A A T i 18 3l D5
FEAIX 3 28T P v 34 77 78 28 0L A Bl itk B PR Ik
ST A 25 R, H T PR B O X A T 2
FR) 5 T e R
3.2 FARIEFRmM&EXLL

H B 0 T A AR 5 48 TR B 0 R
I 45 R A HR IR bRt 2 dn B 9~ [ 14 i



%1 RO E ¥ SBS 4

TR ALF AN kT A AR 49

7 IR I X EE LA RE RE % R R R S 0 I Y
bR, LTRGBS AR LB, S b
& TR N 45 T P00 A % 2o 9 7R A
SARUERE i B AR AE b K 8 2D i B I L %48 b
(LIRS §h N € S INE e P /Ay | I e e 1% 118

60
S — Rl Ry=—5.4x+74.45
x5 R*=0.809 6
g
E sof
S
"
< 45¢
& o
af 2
x
35 .
3 7
B9 B ABEXT BT
Fig.9 Penetration contrast analysis
0.2
—MAHH% 0.13x—0.6875
=0.7456
0.1
£ o
py
& —0.1
—0.2
_0.3 1 1 J
3.5 4.5 5.5 6.5
SBS i B Sk i al s Pl /%
B 10 A BEHE B0 L 4 A
Fig. 10 Penetration indexes contrast analysis
35 «
- .
g /\%Epn lllll ”
& GBS 3 th L
x 3 g i -
25 -
g
2
i — & i By =3.89x+2.725
B R*=0.878'5
15¢ O
o
Y]
5 J
3.5 4 5 6.5
SBS# %E%{Eﬁﬁ/ﬂﬂfﬁ/%

B 11 S BEXT H A A
Fig. 11 Ductilities contrast analysis

FH L9 AT AL PR U A EAE S B SBS
Eiﬁﬂ@iﬁﬂ %TAWL?%V%'T%HTC*%E&‘@W%EF@
& SBS & i e WA A 38 O BN T AR M 15
o %f/\f”@x_‘{ﬁﬁkﬂfﬁ %fAVﬁ%*T{EHHQ)%TEE‘J
TR BE R A8 /I A B R AR IS B 1 Ol 2 60 i 1Y)
6. 5N RN ER IR KB = 6 0 I 1 4. 406 ; AR

— & B y=6.57x1+47.175
R’=0.9044 o

85 o
O 8ot
£
=
KI15F
g
708 Al
A')-Z‘.,_':::-A
65 L P |
3.5 4.5 5.5 6.5
SB St L 5 H 2l A I {8/ %
B 12 Bk s H A i
Fig. 12 Softening points contrast analysis
100
o
a \/&g;ﬁ: — LA M Ly=3.45x+75.375
o R . R*=0.
o R B h
e 95F X 75 1 o
®
X
sl
& 90
q
853.5 4.5 5.5 6.5
SBS 18 3 S {H sk 31l (/%
13 SRR X Lo BT
Fig. 13 Elastic restitution contrast analysis
3.5r
FHRR — BA RS =073 165 2
i R'=0.9838
= A il
$ 25 il
<
&
= °
ﬁé .................
‘]E) 1.5
q
0.5 . L )
3.5 4.5 5.5 6.5

SBSH B JUSE (i s K I /%
& 14 135 °C3B h B X} L4 A
Fig. 14 135 °C kinematic viscosity contrast analysis
Filt 1 S eV T TR 8 0 R T PR U 5 PR SBS
e A U P 185 T O R 0 T il o i B8 8 i 45
D B A B R, B R A AR 5 bR i
R i BT B e 32 34 R 28 o Al 2 A T £ 0 7R T
BN G BT W B A E R AR AT E 3 KTk
W XA EEN R
HH 18 10 AT s BCPE U 7 bR fEAE AL B SBS %
LS E A 3G, BT A BE i 0% WG . 32 B SBS
VS R A8 900 7 U R U A AR AT 5 AR B ke vk 90 B
& SBS & i A DU B 38 s g A BE 48 Bl 92 18 4

T s Al 25 o o il 2K 09 A JEE e AR /N R AR R B R Al



50 ¥k #=RKFFHRE RAFHR 2019 #
H I S T RN 4B 5 de ik B M W BE SBS A & A G AT DAAE S R R . BEE TR B

DA P 185 T A R s 5035 32 s/ o L JH Al 2 s 7
il 2 Y A B A B N S R, 18 3 BT
FR B T S O T bR R B A R B B
LRI AEAE S 05 FE5E 1 B I LT A B R B o B2
WCET A BE $5 BOME DL X 2 e M R R w1
Pl

P& 11 AT PR U bR EAE L B A SBS
o B S 3 0 S R T 4G n B SBS Bl
AT 0 AR AR T BE ) 15 B . AR R
Wi BEE SBS &tk £ I {E (4 B 0, A B A A
ZIN o LA 25 s o ph 6 P R T SR T AR K D R T PR AR
kBN 2% Bt 31, 1% B m B KB B = R
6 2011 69. 7% . UL EI A AR R B A S il
TR PE AR TR BE AR 22 . HLBEAR IR 48 1 1 3 KL 4
JEE O 5 S50 PE U T A o T 2 0 AR R K, T DR
JEEAT B0 43 PR T R R A TSN T AR

Xof 45 M T il S et A L MR A B
TR L0 2B B i b v il R A BRSO 27. 6 00 5 X
F 5 RS YOy R B N 200 B 28 B i
BEFRAERN L Rl 26. 800, BB A Y ol
Wi FIAB 05 Fe il e W T BE S SBS & 5 A I A 1Y
BN JE A 3 T 1A s LR B A o R 0 R B S
TRy NS D A 1 I S A P L BT i AP
PN iR R e

H T 12 a0 P 7 AR R AR i B SBS & &
FLSAE 3G I B4k S0 W T = . R B SBS Bt |l
DRSS IIE R SR TERE . BRIk etk i 7 B E SBS
T R A A 30 A S B T T . YRR B
R 200 R A B AR A 3.2 C LB
PR 45 5 1 1 0 AR 25 A o T £ 0 R (SR AR
R PR 20 Ak A0 e 0 7 R A o A R A 25
B I i L S e W T R 9B T 0 ol ek O R
SBS 5 o B 438 0 454k 5 38 8 T B AR . IR
B bR R R B R G K A T I
SO S YRR B R O 100 Rk RS
P e 5 7.3 C LT S B o 30 I BAk A
BIbREIIZR 14,2 °C. XTI RSl E 405 %
BN 200 HAE S SR e 2 R 2 6. 3 °C LT
BN 6 VoI Ak S B AR vl 2 ik 3] 19. 3 °C,
PR A 5K S0 T R R 5 4B AR T il L ik R0 D
S R A BE T B

Y &L 13 A] R SOPE U bR AR S BE A SBS %
S S B K AR T B n . 2 B SBS 18

SN 4B TP O AR O D R
PRI S F 1 R HL ARG 5 A 1 T £ 0 R B 2 3 W D
NG BRGSO U P R w3 KTk
F I BE 185 .

HH I 14 AT, PR U bR ERE L B A SBS
B SE(E A, 135 °C 32 3h B RGO, 2%
SBS WU I 145 A B 5 T I s M R AR 25 L it
TR G PEREAR » 22 B0t AR A= R AR R AR . B AR I
¥y PE T SBS % ik WUAE 9 3 135 °C iz 3 &
JE A2 T 1 00 L D S A o il 2R 0 R R ROk K
SRR B R R 200, Hofw 22400 0.3 Pa - s,
AN JE A 43 PR 7 R A TS AR B A

BRI il T PR U T RAR O R T I 7 B
& SBS i KR ) 3G . 135 °C 2 3 R 1%
NG XTI A T O W Y T B
R LV, 135 °Ciz sh b1 5 bR e ih & AE X2 0. 2
Pa«s, XFBHFBMBED G, Y BMBEN
20001 ,135 Ciz sh B ShrE 2 2£ 0.3 Pa + s,
PRI s 55 S50 PE O 7 A VAR R LG o BRSO A B il 113 9l
PO W T RB I 5 I Ok T B S AR MERE S 135 °C
18 ) R BE R IR B RIS AS R DA X e 0
SR 5 S TITORE TS el 3 3ol R0 0 9

25 b BT AT R A R R A B
T AR Ry o TR R S A L S R0 5 8 Tk D AT R AE
AL L 2 A Fa bRk ] .

4 BT RIS T RS

T IR AE B R AR SV Sy OPE U SBS
S i AL RT I 7 B T P S A A AT SR X et
Wi T AR HEARE G 3B T30 00 et 0 T RE G A0 HE R 4K
fbi 5 SBS & & M H #E AT AH S BE SR . R
SPSS19. 0 B4 47 Bt db B, L2553k 6 iR .

N 6 0] LLE Y SOk R b R A A AE A
A5 SBS & it B S AE MY A OC M & RS ik B
0.937L4 L. 17 48 T e 501 ol % W 75 FF & 0] 34 3% 3
0.953L4 b R HGE I 7 B F MR .

25 b A SCHE U] SBS et U T b R A
B SBS 2l Yy sl i A I vk HAR AR

(D XA SBS 158 4 ok 1k 5 75 b HERE B 17
SBS &t HL Ak 24 2 i 56 8 ST b v R TR E TR
55 SBS ik RAbrifEh L.

()X R[] SBS 8 i 19 80V W 75 B MEFE S 2R AT
S FE AR AR B0 L 2 LA S R Rk A S SBS



%14 DR BT F P SBS 4% w AL A k4T I AT 51
6 HXMEREH
Tab. 6 Correlation coefficient
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