Trans. Korean Soc. Mech. Eng. B, Vol. 39, No. 11, pp. 843~851, 2015 543

<StE=2> DOI http:/dx.doi.org/10.3795/KSME-B.2015.39.11.843 ISSN 1226-4881(Print)
2288-5324(Online)

* = *f P sk
HE=RT - BHAT - AEY
* sk A g s, e =) AA

A Study on Synthetic Method and Material Characteristics of Magnesium
Ammine Chloride as Ammonia Transport Materials for Solid SCR

Jong Kook Shin®, Cheon Seog Yoon' and Hongsuk Kim™

* Dept. of Mechanical Engineering, Hannam Univ.,
** Engine Research Center, Korea Institute of Machinery & Materials

(Received February 15, 2015 ; Revised July 29, 2015 ; Accepted September 9, 2015)

Key Words: Solid SCR(ZLA|Y A4 329 Z1]]), Magnesium Ammine Chloride, XRD(X-Ray Diffraction),
FT-IR(Fourier Transform Infrared Spectroscopy), SDT(Simultaneous Thermogravimetric Analyzer
and Differential Scanning Calorimeter)

=5: AxstE Aol AFESEE solid SCRE AAY dEHE AAEZ 32l magnesium ammine

chlorideo]] et AFA fEoA 9 Az Az 2o FAATE F3AUTE 7IAEZL] A

U}lﬂ]ﬁoﬂ AR Yol 7h~E FEE] fgh Ao EES $18+9], Van't Hoff Ploto = {3t =
£ AlAtstela, ghelw

H-S-7]15 Al Z8E S magnesium ammine chlorideE A %3} th DA, IC, FT-IR, XRD,

EASE AL, Az Az Fito] EAg T AS & ¢ AT
sto i AlA AHS M= AFUWHS A, A
FEo] tigF 100%0l] =233t

SDT S22 Azt
o
R=]

Abstract: Among various ammonium salts and metal ammine chlorides used as solid materials for the sources
of ammonia with solid SCR for lean NOx reduction, magnesium ammine chloride was taken up for study in
this paper because of its ease of handling and safety. Lab-scale synthetic method of magnesium ammine
chloride were studied for different durations, temperatures, and pressures with proper ammonia gas charged, as
a respect of ammonia gas adsorption rate(%). To understand material characteristics for lab-made magnesium
ammine chloride, DA, IC, FT-IR, XRD and SDT analyses were performed using the published data available
in literature. From the analytical results, the water content in the lab-made magnesium ammine chloride can
be determined. A new test procedure for water removal was proposed, by which the adsorption rate of
lab-made sample was found to be approximately 100%.
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Fig. 1 Schematic diagram of experimental set-up for
magnesium ammine chloride with adsorption
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Table 1 Analytical instruments for characterization
study of magnesium ammine chloride

.Analytlcal Model Accuracy
instruments range
DA Accupye 130 20% R.H.
pycnometer
IC 833 Velocity of flow :
Basic IC plus 0.9 mL/min
JASCO Range :
FT-IR FT-IR 4100 500 ~ 4000 cm-1
Range : 10° ~ 90°
XRD D8 Advance Step size : 0.02°
RT ~ 300°
SDT SDT Q600 1°C/min
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Fig. 2 Equilibrium vapor pressure of NH; from Fig
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. 3 Test conditions for equilibrium vapor pressure
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Table 4 Simple calculations of ammonia adsorption
weight and adsorption rate for M-I
MgC12+NH3

M-1 MgClL + NH;

Weight(g) |Remarks

mO Reactor 5956.56
ml Initial sample 45.49
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rate(%)
63 1 day
M 3 da 659 | 2 da
MgC12+NH3 Y : y

67 3 day

w1, FZE(adsorption rate, %)< Thadt
Aom Aoy 4 St
M a gy () 1y

TP ©)

My(NH; ) Cl,

adsorption rate (%) =

AT My = BEPFI el Gm]o} 7
27F 100% S&H= magnesium ammine chloride
(Mg(NH3)(CL)9] ©l &2 A% SFE, my, om0
= o] d+4+E T3] AX3F magnesium ammine
chloride®] 5% 747h vhehyn], 1w fo] £
o] vk 3o A3 FF 9 =23 AP Ao
o]3tH, M-1 MgCL+NH; S2E2 1Y92K63%), 2
AX}(65.9%), 3U2H67%)S] == °FF A F7}
AR, 143k olFRE F Wl e Fow
B3l

4.3 M Z=gt Magnesium Ammine Chloride2| =
4 24

Fstetidlgol tRyoel ThAE FHAA A
23+ magnesium ammine chloride Al5.9] 354
% au#st7] 9skel DA, IC, FT-IR, XRD, SDT

B35

Table 5% 4.1 A A|Z3+ magnesium ammine
chloride(M-1 MgCL+NH;3)¢] DAZ ¥}, A%
24.6 °C, LG ERH) 20 %] H9]7]= BA o}
Stk BAZAI AZE3 M-1 MgCL+NH;9]
T 158 glem’o®, FuEFOn wu 6}
0.3 glem’e] Apol7} EAITTE Axd AR
S e 53] (average volume)7} 0.0861
o, FuF@S HAEZ uAe "9
magnesium ammine chloride’} 2 A|ZX¥E &
o1
AA

O.\.u

rlr 1%
e e mn

R o &

Table S Measured density for M-1 MgCl,+NHj;

o | ran | Doy | sy | | ke
1| 1.58
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Table 6 Comparison between IC result and simple
weight calculation for the amount of
ammonia adsorption in M-1 MgCl,+NHj;
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Fig. 4 FT-IR spectra of M-1 MgCI2+NH3 standard
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