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Deicing Performance of Environment-friendly Deicing Agents
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Abstract

Efficient snow-removing work is one of important processes of winter road management. Calcium chloride has been used as a
typical deicing agent in Korea. It presents superial performance as snow deicing agents, however it has been known to give serious
environmental problem and to deteriorate durability of concrete structure in road by corrosion. The environment-friendly road
deicing agents made from the waste material which is liquid phase organic matter that is Ca Mg and reactant of organic acid (nitric
acid and propionic acid) have been introduced by number of researchers. They indicated the calcium magnesium salt of organic
acids bave advantage over the calcium choride in terms of lower production unit cost by resources recycling and can solve
environmental problem and durability deterioration of structures. In this study, the deicing performance of calcium magnesium salt
of organic acids(CMO) is investigated based on the series of experiments including the test for heat of dissolution, freezing point,
ice melting test and ice penetration test.

Keywords: road deicing salts, Calcium chloride, Sodium chloride, CMO, deicing performance
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CMo(L:1)| 741 | 58.3 80 120 | 120 | 320

CMO(L:2)) 74.1 | 58.3 80 80 | 160 | 320
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W, retant she 9 FA) WA TS A Y Hoh RES 5ES 24

okt dnt. §HA7E ol 71et ol 2ol Aol
3.30i=H X 584 dd SR FEr} AT & 7] WEelth agolt 4
Aol dojyR] ot wEAITE & 4 gl
FRAZE ARl Fob oA ¥ AAY A= g 3o ot wHzdd B2 Aaatn HET =
dojx A Ho] £& Ho)A Hetl §90] H& o Ao w2 nnAAY 3 BaZ=3 gk A

o

B¥e Ut 22 Hos e 3o A Al WA v)ge AYE =Hy Maud
AT=K,-m (3) xHol AgE AxW A Hg) o 4u)
7hF 28 AL & F el ol nlnd Az ghol
4714, 0.05~0.28 ALH Azwmyl geyvdd ulg &

AT =c=4 75t Ap) Zo)57) @Fo|t},
K, =% (K/mol - kg") AGA] o 2 TEHL 2H5) g9 A
m =3A& TFE SFFE(mol - kg) & ASTM D1177-889] HPH-S o] &35t} A8 4
= 1% 39 o] v Wzhz(Cool bath, 21)%

4 (el g3k gAY o] BLFE ok
Aake o o Yojukth, T2} ofed ete @ B3 HZ7l miE oly Ma REAID i lgn ojnaing:

RN S

i o2
B4 (eutectic point)el 9la 2 AT}, FFH ol

oy

¥

vl
i}
&t

A7} da, ) Lxe 7} BA9 193 Aol 2 (Technical Research Center of Finland 1996 Z4471& 278 2 1997)
Al
= 1,000,000km - o} &
of

A AAA AT 7 L5 R} Yolo} g 24 = g | R
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Teolth, ol2igt AL FoHolzt ap A e} | nenzern 0.16 0.50~0.80




0000000000000 000000O0O0000000000000DOOVO000000000000C00000000O00000000000000OO00OC
y

AlE# (200ml), Wyt
250l 75 2w

A,

Azl g eEug

A 52 450 slek

Q% Qe 54 L, 24 198 3
2 n|= SHRP H-205.1 <14 A& who
"I A, S 1306E AR
7% 9ew Aol ALA 4178 2%
NEF F 102UAR 22 989 G AR
b3 2 AEA €% FAE &
A exzdo] Fsd 24

, e -7, 12 TE

9g WSAYL AUl G8soz sH0z
A%l 59+ 9t JET mm 9B 24D
Aoz WA 283 T4 ARl medtel £4

T4 AL WAFE 44L @

CmEA gAY o8 4% sholtt 4
W g AR zke SHRP H-205.38 o] 8152
-7,:/\

P12 240 548 32999 52 A1 F
Elo] #2)3 th FAA7I3 ARA A
YIS F 4E 48 499 o

[s]
il
wlo

d 0&.14 Jg’:
o 4
e
lo
ol
Ho
=2

St off m2 B of L

B

Z3YE W "X Ee o

#)E Azt 731% r’Jr°ﬂ o T AHA 3%49E
1/494] @2 & )
12¢ollA 17 ARt E@ T 23TAA TAIZE FE)A
2 FALAER 2708 TAAE HEE ol A
g ST 48742 SHRP H-205.8,
ASTM 109-90< ol-&siich. 28 62 4ol A
&3 FAA Y A 4em, ¥ 4. 3cm(iﬂ7q
54cm®)9 Round E=9 5x5x5cm?! Cubic &

= Apashilct ML E 4o 4 MEEE ol 5}



S
o

Q }

8/ O00000OOOOOOOOOOOOO000OOOOOOOOO00OOOOOOOODOOO00000OOOOOOOOOOOOOOOOOOOOOOOOOOOO

il
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Gmax Slump Air w/C S/a GAF% (ke/mr) W
(mm) (cm) (%) (%) (%) wlcl| s | a |zam|
25 1.5 5 45 41 175 389 689 | 1,069 -
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FIRYEES ERA(B:7), sbrtiad 87 A
3 AHA CMAMIF) S 77144 Ca, Mgd] &
FE CMOS &3 S92 AdAER 23]
o Fagkelw & 5ol Yehfict,

Aol A& 48 FHAR Imoledt Ht
stol &4 e 2 W BoF &9 mole 2
200817} H =% ettt & 2moled} W8 ¢
R . - oe 4002 FNEgY. A924R daay

0% 6. 4 SAIH HE CMA9] &3%¥°] 0.315kJ/g, 0.444kJ/g= 7}
Atk AMEE SAlY HE XEHC AMEEZ AMg B3-S Fo] ¥4 sk 2 - Byl AeE §
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393 SUZE 23 FFgoltt 289 s K WAl A¥A dzdss CMAS} Zo] 8o &
F24059 ¢Jsled AAslgon 5x5x5cm 3 = A% B2 92 WEelo 27] ¢4 Zast 4
TAA 9 HFgko 2 395 5kg/emo] ALk, AT A ERXY FH 227} A3 L}
434S 2 7 UL ASEH 0E4E g 39
A EgoR d3te 3 AZ F Y. g EF
4, AEZn u 2y o B¢ b2 dede g 890 -0.0742 &
< Frehe §9 S Y. ole 9324
4.1 83 & of=X 580 o wg] 27] W EE= i At A&A L 7R
I o &9 B3t oo A&dE FHIde 4F
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E 5. 85id 54 27}
£ 4@
3 % % 3 8 4 3 4 g
kJ/mol kJ/g
A8l (2581 2) CaCl,~2H,0 4000 46.35 0.315
dES NaCl 2000 -4.34 0.074
A 43:4SUEST - 2004 (G 82 44004) 11.27 0.055
gl (65:312) MgCl, - 6H,0 400¥) 13.02 0.064
CMA CaMg,(CH,CO,) 4004 196.83 0.444
CMO(1:1) - 4004} 48.384 0.17
CMO(1:2) - 4004} 51.408 0.181
CMO(2:1) - 4001 46.872 0.165
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P A(0) FFH(T)
10% 20% 10% 20% FHEn
sl (2588) -4.6 -13.9 - - -51.1(29.8%)
d3EE 6.9 ~17.5 -23.1 -24.4 -21.1(23.3%)
43273 ' gIERT -6.9 -17.7 =277 -27.9 -
Gl & (6578HE) -3.5 -8.5 -45 -38.6 -33(21.65%)
CMA -6 -18.9 - - -27.8(32.5%)
CMO(1:1) -3.5 -11.5 - - -
CMO(1:2) -3.2 -9.3 - - -
CMO(2:1) -3.8 -94 - - -
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