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Coat Ability and Moisture Resistance of Asphalt Emulsion Modified with High-Ammonia

Natural Rubber Latex
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Abstract

Asphalt is a widely used material in the road construction
industry. It has the ability of bonding or adhering the aggregate

materials together. From previous literatures, it was found that

adding natural rubber to the hot mix asphalt cement can
improve the performances of asphalt binder. The improve
properties of natural latex modified asphalt cement include high
stability, good fatigue resistance and flexibility. Therefore, a type
of CMS-2h cold mix asphalt binder, which commonly used for
pavement surface patching, was mixed with natural rubber latex
and characterized in this research. Target properties of natural
rubber modified CMS-2h analyzed in this research are aggregate
coating and moisture sensitivity in accordance with ASTM D 244.
This standard test is usually used to indicate the moisture
resistance and anti-scaling performances required by pavement
patching materials. The standard criteria for aggregate coating in
wet and dry condition is 60% and 80 %, respectively. For this
research, CMS-2h asphalt emulsion was mixed with
concentrated natural latex at 1%, 3% and 5% mixture ratios in
the laboratory. The coating test shows that CMS-2h with natural

rubber of 1% can be used for pavement patching and repair.

Keywords: natural rubber latex, asphalt emulsion, property

improvement, pavement patching, aggregate coating, and

moisture resistance
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Tested
Parameters Unit Spec Method
results
Total solids
% by mass | 61.00 min 61.68 ISO 124:2014
content (TSC)
W-CBI-QCU-04
Dry rubber content
% by mass | 60.00 min| 60.10 Based on ISO
(DRQ)
126:2005

Tested
Parameters Unit Spec Method
results
pH value at 25.6°C - 11 max 10.49 ISO 976:2013
KOH no. % By mass | 0.70 max 0.65 ISO 127:2012
Alkalinity (as
ammonia on total | % By mass | 0.65-0.75 0.69 ISO 125:2011
weight)
*Non rubber
% By mass | 1.70 max 1.58 W-CBI-QCU-20
content (NRC)
*Alkalinity (as
ammonia on water | % By mass - 1.80 W-CBI-QCU-07
phase)
W-CBI-QCU-06
*Volatile Fatty acid
- 0.05 max | 0.0281 Based on ISO
number (VFA no.)
506:1992
*Mechanical
stability time (MST) Sec. 650 min 760 ISO 35:2004
at 559% TSC
W-CBI-QCU-48
*Specific gravity at
- 0.94 min 0.9452 Based on ISO
25°C (SG)
705:1994
W-CBI-QCU-46
*Magnesium
ppm 40 max 24 Based on ISO
content (Mg)
11852:2011
*Viscosity at 60% W-HO-QCU-08
TSC spindle no. 1 Cps. - 82.5 Based on ISO
At 60 rpm 1652:2011
W-CBI-QCU-47
*Coagulum
ppm - 30 Based on ISO
content, 80mesh
706:2004

3.1.3 da9uaasau (Aggregate)

sl /e’

.' )

Ul 4 Fanunasaniiugu (Limestone)

dmfutanuanuililununeasuilitaniiuyu (Limestone)
nunadsddiudmingleie lnelddndmuninsgiu (Standard
Reference Aggregate) WUSN1TVIAGDU

swaihuldlumsmageummaindeuiuazfubhdevuesiu
PzUnse 19 fadwns (3/4 §7) uagdsuunzunsaues 4 (4.75
fafiuns)

vuaaaziliiduTandmivnulsdonions 1i¥agunasunu

WINTFIU N1A.-31.407/2542 “Tamunasiunaunduiioweailadddady

(Cold Mixed Asphalt)” uansfan1snsdi 3
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A58 3 TARAIULINTFTILIUNT VA.-11.807/2562 YuInveITEnuIa

39U (Aggregate) dmsunananuaudu (Cold Mix) sTugeuRa (Patching)

YUINATUNTS Uinarinunzunsedesaslnetmiin
nsa 1 nn 2 nsn3 | a4
25.0 1. (17) 100 - - -
19.0u41. (3/4”) 90-100 100 - B
12.5 1. (1/27) - 90-100 100 100
9.5 3131, (3/8”) 60-80 - 90-100 85-100
4.75 wy. (Wes 4) 35-65 45-70 60-80 -
2.36 wyl. (Wuas 8) 20-50 25-50 35-65 0-10
300 lupsou 3-20 5-20 6-25 0-5
(wes 50)
75 lupseu 0-2 0-2 0-2 0-2
(was 200)

32 UOaNARDIATUHANIIE NN TISTSUTINTUTY

sUf 5 msudnueaiafdtatunauting1ennsssHRLTLTY

u

1%
fa v o

TudunsunszuIunIsHanueaiasd d Tatunauw1819n151
sysuvAdiudull ugidedenldueailadddadusin CMS-2h waw

AUE19aN5155UT AT LTS R 60 NoRI1dIUNENSPERY 1, 3

waz 5 lngiwmtn lnelisieasidenuazdunounisuansad

fa o

®  JuppuusnwSeuweailandiatuyiln CMS-2h augamall
Alepanuuudmunsnanfivangan
o FauUNY19NITWINYU DRC 60% A5088ay 1, 3 way 5

Tagawminves CMS-2h

o muusailaddiadusazihorsmandutundeutuasnay
Wufieufulsnuanifiuiszns Tnglianuouny
sedugamaiilseanuuuly Tasnasluides Colloidal
Mill insmuaueamgivarszezatlunsnadlidull
pufioonuuy udsaniuarldnansusiuoailadsiiat
UfuUpnantiethemsidudu Tdnmuzuas aih

NANS U LaTin

33 nISNAREUNITIAARUAIaL A Yoo a AR DNATY

o Y a

AnsuanuideildisnisnedeunisipdeufidhasiuLves

aa A

woailadddatumensmaaeuisi 1 AoIsmmedeudmsuianuia

TILHEALLIAG ANUNINTZIUNINAETDU ASTM D244-94 Tunsnageuil

Aruaueungfvuenanlin 23.9 = 5.5 °C (75210 °F) Ingdl
waduanisnaaeuAwialull
S v o q' v ° o
o Jahwtinfannanumuvuafiszyld lnedmuali
Tanuasiunuazunsuues 19 dadwns (3/4 19)
UAZANIUUAZUNTIURS 4 (4.75 Tadns)
o Idnwpaldouarsvaiunvuin 4 nsu ldadluludan
warwdildwiould vinisaanieduaznauiudu
P v a 3 Y
nan 1wl iielinauwraleunisusiunnszaneily

INMgmuRaTaguIaTINeg 1N

o Fuhwhueailadaadusua 35 ndu ldaslunean vh
mswaulnsnsaanedlvidinduegismiaiiiuazsids
Wunan 5 uni

o hnsuussregiseandu 2 dau lasduil 1 wuy
nsEAELawNsUTEuNan1siAdeuRIveLaalan

LY 1y

dffatuuuianuiau
o dwiusegrsdnd 2 ﬁagﬂumﬂmzmam T lude
wuthéeilnts Tnefvusliszezaniindavasmin
019 305+75 faduns (12+3 2) seaunseiain
vhushegadsanthesn heluides q aundihi
gyegrarlaazenn Insndeaniitnansieddla
#¥81ALA7 IHYNNSMAIBE1NULATEANYTU WA
nsUszdiunanisindiouiivesueailandiatuuuian

1ATINTIUT

nswandanuasmfiuyuivueaiadddadu 4 vida laun
uaaWasonavuvdan CMS-2h weaWanoNavtuvda CMS-2h +
NRL(HA) 1% uoaWasd daduvidn CMS-2h + NRL(HA) 3% wag
woailandiTatunila CMS-2h + NRL(HA) 5% it esUS s uriiaumn
Uszansnmannsalunsideuinnasiuiwesweailadstatuna
thenamnssssumAduduveueaitandsiadua ¢ via dwmsuiinns

nAFBULAAITIEaELBEAlUFUN 6-7

¥

3U# 7 manageunisiutinvesueailans

Y]
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4. AATIZINANITIVY

nnsiuiunsnageuauaisalunisindeuiauaziu
vouoailandatunauiigmsisssumidudy tdinismagou
Wisulsusyminueaianddadu 4 wia loun weailanddadusdia
CMS-2h weaWanduadusidan CMS-2h + NRL(HA) 1% weaWan
Siatumiin CMS-2h + NRL(HA) 3% wazuoailandiadurin CMS-
2h + NRL(HA) 5% wud1uedaW am o udusdn CMS-2h & AN
aruanasaluninedeuiiauas futheglusedud (Good) namie

o

& da = & = s &
NuNRvesiannaTINgniAdouTiInuavse 100 Weosldud sedawn
Ao woaaddiaduyiln CMS-2h + NRL(HA) 1% A1A1ua1313aty
nsindeuiaziuegluseduneld (Fair) fie iuiiiivesianina
sgniaiourianun 80 Wesidud wealaddfatusia CMS-2h +
NRL(HA) 3% Hfnanuanunsalumsiadouiawasfutegluseduild
il (Poor) LlpsannArpnuaninsatunisindeuiiauasiuuiegi 75
Wesidud wazdnioueailanddaduyiin CMS-2h + NRL(HA) 5% il
Amuansalunsiadeuiiuasiuiiegluseaunldlaile (Poor)
A ' 4 a o 8 ¢ d <
Wenerauaunsalunsiadouiiuaziuiiegi 60 Wesidus
eazidearenisussduAauansalunsiadeviwasiuin

Fauandluguil 8-11

Ui 8 ueailaddsiaduriin CMs-2h

CMS-2h + NRL(HA) 5%

v o

U 9 ueailasdsiaduniin CMS-2h + NRL(HA) 5%

CMS-2h + NRL(HA) 3%

Ul 10 ueailaddsiaduaiin CMS-2h + NRL(HA) 3%

CMS-2h + NRL(HA) 1%

Ul 11 ueailaddsiaduaiin CMS-2h + NRL(HA) 1%

5 @3UNan133e

auanusalunisiedsuiawariutveaweaiandtadu Wunns

=

naaeundAyignszylilunadnumuginmuaniuunsgiu Asphalt

QnIzy
Emulsion CMS-2h audamvun 10n.371-2530 laele sy
arwanansalumaedeuiiuuasiuthvestanuiasiuuts Guui)
Alidesninfosas 80 wavtannasiunlen (Euden) Selddesnin
Yovaz 60 fauwifazdumsnasouitlinisussiiuseansm wifiold

In1suszdiuauainsalunisiadeuiwas i utveweai an

dfatuddgrensiwansusiluldnudusdrann Tnsmnfiansan
msemdenueaiiadddadululdau waremiranuileulddorvua
LLaxmmgmmiwmaauﬁiumsﬁﬂLﬁaﬂl,ﬁaﬂﬂﬂi‘ﬁwu
uaTedldnisnanueailadifadunanienmisisssuwnd
Wutuiisnsidudosas 1, 3 uaz 5 MNNSANE? JAINETINUINGAS
Shsrdrunauiianunsathunldeulsfe woatladsdatusia CMs-2h
+ NRL(HA) 1% laefusdindnfusiainaiiaguiunisnagauniy

o

UINTFIU ASTM D244-94 Tuisaamnuanuisatunisindeuiauasiu

=% v a o

vaseaadddatufiniy windsdvasidaiiaziluldauasedn

1y Y o

na1eUsEnns FevniniswaiuinasusSulseianueaiaddsliadu

] q

a

fana1n sdremumaientunisidauianiimeivainvatswasd

UsganSamlugnamnssuneadsauu

AnRNIsUUTENA

s o v A

Aoz IdbveveunszAnUIEY toilou weailad drin Anganli
ey zviian gunsal waratuayudnididoinalunis
duduanunadey guinageuimnssulusiuazdwinden aus
Amnssumans sninerdoulsms inganounsizianuiisniy

NI warantiideeingundee Tngavlunisadunuide
v a
LONEID19DY
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