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OPEN Effects of system re5ponse delays
§ on elderly humans’ cognitive
performance in a virtual training

e scenario

Published online: 05 June 2019

i Maria Wirzberger(®'*, René Schmidt?, Maria Georgi**, Wolfram Hardt?, Guido Brunnett* &
| Ginter Daniel Rey®

| Observed influences of system response delay in spoken human-i logues are rather ambig
and mainly focus on perceived system quality. Studies that systematically inspect effects on cognitive
performance are still lacking, and effects of individual characteristics are also often neglected. Building
on benefits of cognitive training for decelerating cognitive decline, this Wizard-of-Oz study addresses

\ bothissues by testing 62 elderly participantsin a dialogue-based memory training with a virtual agent.

. Participants acquired the method of loci with fading instructional guidance and applied it afterward to

: memorizing and recalling lists of German nouns. System resp delays were randomly igned, and
¢ training perfom\ancewasmcluded aspotentlal medlator Participants’ age, gender, and subscalesot
affinity for technology e, positive and negative perception of technology) were

: inspected as potential moderators. The results indicated positive effects on recall performance with

. highertraining performance, female gender, and less negative perception of technology. Additionally,

: memory retention and facets of affinity for technology moderated increasing system response delays.

| Participants also provided higher ratings in perceived system quality with higher enthusiasm for

: technology but reported increasing f ion with a more positive perception of technology. Potential
. explanations and implications for the design of spoken dialogue systems are discussed.

COVID-19
Science Report:
Diagnostics

NUS Saw Swee Hock School of Public Health
as of 2200hrs, 19 Mar 2020
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concentrated locally in the deformation zones near the cutting toal
edge are significantly greater than those achizved by the SHE test.
Consequently, extrapolations of the flow siress outside the SHE testing
ranges need to be performed. To address the issue of insafficient testing
ranges af the SHE, the orthogonal cutting process has been employed
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problem. Althowgh the plastic deformation im the throughsthicknes
direction af the workpiece is almost uniform in the case of orthoy
onal cutting, the thickmess of the PSZ is commonly arcund tens t
a few hundred micrometers, exaggerating the b
tors of the material microstrocture. Consequently, the shiear angl

Avallable cadine I7 November 2000
0E90-6055,46 020 Elsevier Lrd All rights seserved.

To capture the localized high plastic deformation concentrated in
the PSZ, a pair of images of the cutting process was captured through
a double-shutter camera within a short interframing time of a few
micro seconds [27]. Five synchrondzed high-power green LEDs provided
strong illumination of the cutting rone. A maximum sirain increment of
approximately 0.1 in the PSE between the captured double images was
puaranteed by setting an appropriate interframing time for the double
pulses af the lighting: meanwhile, the exposure time of the single pulse
of the lighting wax selected 1o be a quarter of the interframing time
to obtain a sharp image of the cutting process. A subset with a radius
of 377 pm was selected, able to provide reasonable spatial resolution

High-magraication
4x magnification and & wecking datance of &7 m=
Fivn groen LED%: driven in 2 polsed mode with o
current of 50 A

Immamamcter Kiniler (2578 with o mmpling raie of 10 kb
Sigmal wack Eaght idepemders chamnel sutpata wesh & reksio
of 035 ne

during the DIC analysis [28] given the measured thickness of the PSZ,
which will be presented in Section 4.1. For the images captured in
this study, ihe zerosmean nommalized cross=correlation [25] in the PSE
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nuau contribuit semnificativ | a publica$Si
semnificatva publ i ca$Si e;

7.includerean | i sta de autor.i a unei publ i ca$Si
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c a n diperdrd abilitdre, pentru posturi didactice universitare ori pentru

posturde cercetaidezvoltare,

10.abuzutl e aut oritate pentru a poubbJiincea Scialliotr
persoanelalin subordine;

11.abuzule autoritate pentru a obSine salar
dinproiectele de cercetdeevoltare conduse ori coordonate de persoane din subordine;

12abuzul e autoritate pentru a obSine calit
persoanela@ri n subordine or.i pentru a obS$Sine ¢
materialpent ru soS$Si, afi Aeainausiv; rude poOnt | a

13.abuzude autoritate pentru a impune nejustificat propriile teorii, concepte sau rezultate
asuprgersoanelor din subordine;
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analizeae unor abater.: de | a b dezeoltacedain subordind;
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Redlactaressectiunii 6 9 E kIS NI Slffatdp&nind la unul dintre ” D
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Oricelucrarestiintificatrebuiesapoatafi verificatade alti cercetatorj
adicaexperimentelérebuiesafie reproductibilefapt caregaranteazavaliditatearezultatelor

- materialelefolosite, indicatoride calitate, furnizori, conditionaresidepozitare

- aspecteteoretice ale metodeloraplicate formule de calcul standarde norme specifice
- descriereacompletasi exacta aechipamentuluisi a tehnicilor folosite,

- prezentarean modexhaustiva conditiilor de lucru sia operatiilor executate

- parametriiurmariti experimental,

- modulde prelucraresiinterpretare a datelor experimentale tehnici statisticeutilizate,

- informatii asuprasoft-urilor folosite (licenta!!)

Cefinie
- prezentareasafie succintasi clara,
- verbelefolosite safie la timpul trecut!
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imteresting  because it can incorporate chloride, magnesium and
aluminium as shown in the chemical formula below, proposed by Neus
bawer et al [9];

Citga M1y ¥y [[5000),,, (UEN_] EnCE [§3]

where the lattice vacancy (V) can be introduced depending on the
substitution factor (x). Alinite cement was patented in the USSH in the
1970 and is rep 1o hawe been o cially produced by sintering
raw materials ar 1150 *C [11]. Alinite cements are widely accepted o

have bl hamical properties to Portland cement (PC) but
nrlhﬁ.ﬂ::rsdtmg nrm:sl"J..._]. lable | compares the compositons of
PC with that of alinite cements, C3%, and pure alinite produced at a
suhstitution factor of 0.5 (x = 0.38) [9). As shown in Table 1, sgnifi-
cani amounis of chloride and Mg are imcluded in alinite cements; thus,
this clinker phase is 2 good candidate in the CalkSi0msAl 080w CalCls
Mg system. The presence of chloride salt may also enhance the din-
kering reactions by acting as a maolten flux [13-16]. Ye'elimdte (CyA5),
which is the main phase in calcium sulfoaluminate based (CSA) cements,
is another clinker phase of interest in the system shadied. CSA cements
require both a smaller amount of calcium component and a lower pro-
duction temperature than PC [17]. Considering the compatible forma-
tion temperatures of alimite [%,18) and ye'elimite [17], this smady
explores the feasibility of producing alinitesC5A clinker assemblages.
Given the known compatibility issses of alite and ye'dlimite under

)
Producing cement clinker assemblages in the system: e
Ca0-5i02-Al503-S03-CaCly-MgO
Marco Simoni *, Theodore Hanein ™, Tristana ¥. Duvallet °, Robert B. Jewell °, John L. Provis®,
Hajime Kinoshita®
* Urnireraity af Sheffickd, Peparimest of Maieris Sonr @ Enpnering 51 10 Sheffici, Divited Kigedom
* Liniraraify of Kentscky Center for Applind Encrgy Ressarch (UK-CAER), 2540 Research Perk Drive, Lexingion, K 40811, US4
ARTICLE INFO ABSTREACT
Krywords: The cement Bfmiry B cambos-intensive, and the of sl 5L o e A
Coment: chnker production alpsrarive riw saterlali can sable e cement aSeary o pedece D5 carbon feotprist o well as promone
Al resoures efficiency. Apa from key clinker Bgredients soch as Ca0, AlpDy, asd SI0;, Eduarial residues eam also
ooy conmin Mg, CaiCly, and 50y Therefore, this udy investigases the formation of cement elinker assessblages in
’:"_". " thee system Ca0-Si03-AlyOy-50y-CaCly-Mgi at temperarures mnging benween 1100 and 1300 “C_ The peoduetion
sal i nn.snmwmummwwmnnmmimmudummm:m
om0y dwred Ti sl mt itibde: with alisdte wnder tee cosulitions spedied. Wadaline &
eompatible with bods ve'elimise and rernesive, while tersesine is alos emmpatible with chloemayenive o 11500=C.
Additaaally, the | o of allite vwias aleo observed with the presence of Call; In the mna-
skl mis

1. Introduction

1.1. Backgroumd

Given the important environmental burden kinked to cememt
manufacture [1], the industry is pricritising the search fior low-carbon
soluticns. Amang others, the valorisation of industrial side-streams for
uze as altermative raw materials and the e af k TEY
dlinker, are major solutions. Sidessireams from indwsiries such as
‘wastesinsenergy planis [2,9] and soda ash manufacture [4] contain CaOs
Si0=Al0y in varying quantities, and can be attractive alt=mative raw
materials for the manufacture of cement clinker as they would reduce
the use of Clx-containing limestione. However, they also comprise sig
nificant amounts of CaCla, MgO, and 504 [5,0] in quantities which are
unusual for conventional cement kiln mw-meal. Chloride is wsually
avoided in cements a5 it can exacerbate the corrosion of mild seel
reinfarcement in concrete [7]; however, Claoontaining cement clinker
«can still be employed where steel rei pent is not wiilizsd or whene
the 1 is not labile. In addition, more than 60% of cement usage is um-
reinforced [5). To enhance indwstrial circular economy and decarbons
isation, it is advantageous io understand clinker phase assemblages in

® Corvesponding aurhor.
E-madl address 1 haoe in@sheffeld ac ok (T. Hamein).

b 00 ong 101016/ cesbennnes. 2021106418

the system: Ca0-8i0 Al 0-50-Ca 0] =Mg Q.

1.2, Objectives

This study seeks o provide new understanding of the CalkSi0s
Al 080 CaCl Mg system. Firstly, ye'elimite was targeted as the
S0-containing phase, whereas alinite was targeted to accommaodate
CaCly and Mg0. The separate syntheses of ye'elimite and alinite are first
investigabed o understand their optimal process conditions for
maximum formation. The ye'clemite and alinite produced were then
blended in different amounts and fired to axsess their co-existence. Then,
the co-formation of ye“elemite and a].u:lbe im nn:-nq: ﬂﬂtm.lls was
investigated based on their aw Iz The
compatibility of alinite and ternesite is also tested and, frally, the co-
formation of alinite and chlormayenite is studied with increasing con-
tenis of CaClz.

13, Clinker phoses of interest

One clinker phase of interest in the system studied here is alinite, a
structural variant of tricalciem silicate {alite) [9,10]. This phase i
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processing conditions [19], and the dmilar cementitious
properties af alite and alinite [, 12], the target clinker ass=mblage may
provide an aliemative io alite calcum sulfoaluminate (2=C5A) cements
that may combine the favourable charaoteristics of PC and CSA cememts
[rs] ﬁﬂdmuﬂy,mmqmo{llgﬂmﬂurmmn]h:ubun
found to improve the burmability of raw land p the fi

of TS and CyAsd in aCEA cements [20,21].

2. Materials and methods
2.1. Materiols

Raw mixiures were prepared from reagent grade chemicals: CaCily
(>99%, Acros Organics), CaS0y (99%, Acros Orgamics), Si0z (99.5%
Alfa Aesar), A0y (>99%, Acros Organics), Cally (96%, Acros Or-
ganics), and MgQ [(>99.5%, Strem Chemdcals Inc).

22 Amalysic technigues

Xeray diffraction (XED) patterns were collected wsing a Panadytical
X'Pert Pro PW3040 operating in reflection mode with Coie radiation
(4% KV, 40 mA) and a diffracted beam monochromator (5.% mm), at a
scanning speed of (L0 3* per second. All samples were backloaded, and
measurements were conducted without rotation. Rietveld quantitative
analysis was perfarmed using Highscore phas (databace FDF 201 9) for

Tabde 1
Ouide compositions [wi's) of FC, alinite-based cements, snd alinie (3 = 0.35)
wish gemeral formula: Cage Min s Vies 1504000 (Al0un.q] 020

4 Commecial b Fum Sicschiomeinc
[2]  alinée comemi alizate abniir [z abie (580
[y cementy = 0.58)
[ig23) (8]
Laly & 4558 4561 B2 4
Silly n 1319 1321 24 36
Ay & 2 212 4 -
Fegdy 3 4=10 Z-10 - -
by <3 1-10 a-ig 4 -
e, - &-18 A-lB & -
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all the samples, and the diffraction patterns used asa reference (Table 2)
wrene from [CDD (International Cenire for Difraction Data) files.
.'|.pa.rl from a good mnl:hbehﬂem the measured and calculated
R F dghted pattern residual ercoc) amd GOF
(goodness of fit) values [29] below 10.0% and 5.0% respectively wepe
required for reliable results [40]. To validate the Rietveld analysis,
opparture caloulations were performed. Firstly, by retroscalculation
from Rictveld quantification, the weight losses Awi%cg were obtained
as a sum of GOy (Awit0xg), Cally (AwthCaClyy,) and 50 (Awtt
Silyp)) losses; the difference between the experimental weight losces
Aty and the calculated Awitey, was exp d as Aty g and
are reporied in the Appendix. Furthermore, all the weight compositions
were pormalised anly in terms of Ca0 (C), AlOy (A) and Si0, (S); the
respective input/output differences AC, AA and AS {Appendix) would
also allow for the evaluation of the Bietveld analyses. The lower the aC,
Ak, and 2% values, the more reliable the solid phase guantification s
'While Mg was not taken into account for this caloulation becawse of its
small cantent, both CaCly and 50y were also excluded from this mass
balance simce they were volatile.
Simultameous DSC/TG (SDT) amalysis was performed on 2040 mg of
powder samples in a SDT Q600 (TA Instr instrumsent, of i
between 50 *Cand 1400 *C in an air atmosphere {flow mate 100 mh’mm]

atahaﬂhngrahgn(lﬂ“f,hun,thﬂnm;ﬂswnphﬂdmdxpﬂaﬂe
ibles for

23 Clinkering procedure

To ensure homogeneity, all the samples wene prepared by blending
the pre.dried powders for 5 min using a Eocklabs BenchTop Ring Ml
[Sentt products) within a Carbon/Chrome 100 bead. Powders were then
pelletized by applying a pressure of 11 atm; —2 om diameter and —0.5
cm height pellets were obiained. All the pellets were placed in platioum
crucibles and pre-hested ar 150 °C for 30 min prior to firing. Preliminary
experiments highlighted a lower efficiency in the synthesis of alinite
when a mmp temperature program was used compared oo when samples
were inserted at target temy ure; the gradoal T increase
led 1o increased velatilisation of CaCly. Since alinite was a main target
phase, po mmp was used in clinkering. This method also enabled
avoiding formation of amy phases that are stable at a lower temperatore,
and that may then persist after heating; in this way, anly phases stable at
the target temperature will be observed. In all experiments, samples
were firesd once only at target temperature and only ane smple was
produced for each experiment using a consistent methodalogy.

All sintered products were cooled in air (Ean-assisted) at rocm tems
peraiure before grinding and sieved below 75 pm for XKD analysis. The
mdlndna]pmdm:hmo{ahmhgmbe:mdundﬂdﬂﬁmmmndlm
aiming for a i two d were tested. The first
m:ﬁuimhmimdrzmpdhuth:rm:lhﬂ:mnn [4] where the
pellet was reacted im a sealed system. This was mimicked by using a
sealed ceramic outer wessel with a total volume of 40 ml. The sealed
system was provided with an extra source of CaCly, exiernal to the
sample, which was —3 times the amount present in the reacting solid
blend; thiz provided a CaCl=rich atmosphere within the system, inhib-
iting CaCl, escape from the raw-material mixture. In the second method,
similar to that used by Vaidyanathan et al. [14], excess CaClz was used
directly within the rawsmaterial mixture Both studies [, 18] indicated
optimal sintering conditions of 1150 *C for 8 h; in the present study,
experiments were carmbed oui ai various temperatures and times as
detailed in the following sections.

To investigate the possibility of single-stage manufacture of clinker
containing both alinite and ye“climite, the conditions allowing far the
individual optimal production of each phase was tested. Yariations in
temperature and simtering I:un.:m mﬂhplnd.,a.nd the conditions
Llowing for the i coay ‘were dk d. Then, the phases
produced from these tesis were used as raw materials in a second stage
of experiments, to study their cosexistence upon re-firing. The oo=




2. Materials and methods
2.1. Materials

Raw mixtures were prepared from reagent grade chemicals: CaCO3
(>99%, Acros Organics), CaSO4 (99%, Acros Organics), SiO2 (99.5%
Alfa Aesar), AloO3 (>99%, Acros Organics), CaCly (96%, Acros Or-
ganics), and MgO (>99.5%, Strem Chemicals Inc.).

2.2. Analysis techniques

X-ray diffraction (XRD) patterns were collected using a Panalytical
X’Pert Pro PW3040 operating in reflection mode with Cu-Ka radiation
(45 kV, 40 mA) and a diffracted beam monochromator (5.5 mm), at a
scanning speed of 0.013° per second. All samples were backloaded, and
measurements were conducted without rotation. Rietveld quantitative
analysis was performed using Highscore plus (database PDF~*2019) for
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2.3. Clinkering procedure

To ensure homogeneity, all the samples were prepared by blending
the pre-dried powders for 5 min using a Rocklabs BenchTop Ring Mill
(Scott products) within a Carbon/Chrome 100 head. Powders were then
pelletised by applying a pressure of 11 atm; ~2 cm diameter and ~0.5
cm height pellets were obtained. All the pellets were placed in platinum
crucibles and pre-heated at 150 °C for 30 min prior to firing. Preliminary
experiments highlighted a lower efficiency in the synthesis of alinite
when a ramp temperature program was used compared to when samples
were inserted at target temperature; the gradual temperature increase
led to increased volatilisation of CaCls. Since alinite was a main target
phase, no ramp was used in clinkering. This method also enabled
avoiding formation of any phases that are stable at a lower temperature,
and that may then persist after heating; in this way, only phases stable at
the target temperature will be observed. In all experiments, samples
were fired once only at target temperature and only one sample was
produced for each experiment using a consistent methodology.

All sintered products were cooled in air (fan-assisted) at room tem-
perature before grinding and sieved below 75 pm for XRD analysis. The
individual production of alinite was tested under different conditions
aiming for a maximum conversion; two procedures were tested. The first
method was based on the setup of Neubauer and Pollmann [9] where the
pellet was reacted in a sealed system. This was mimicked by using a
sealed ceramic outer vessel with a total volume of 40 mL. The sealed
system was provided with an extra source of CaCly, external to the
sample, which was ~5 times the amount present in the reacting solid
blend; this provided a CaCl,-rich atmosphere within the system, inhib-
iting CaClz escape from the raw-material mixture. In the second method,
similar to that used by Vaidyanathan et al. [18], excess CaCl, was used
directly within the raw-material mixture. Both studies [9,18] indicated
optimal sintering conditions of 1150 °C for 5 h; in the present study,
experiments were carried out at various temperatures and times as
detailed in the following sections.

To investigate the possibility of single-stage manufacture of clinker
containing both alinite and ye’elimite, the conditions allowing for the
individual optimal production of each phase was tested. Variations in
temperature and sintering time were investigated, and the conditions
allowing for the maximum conversions were detected. Then, the phases
produced from these tests were used as raw materials in a second stage
of experiments, to study their co-existence upon re-firing. The co-
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Kaiyang Li®, Yimin Zeng "*, Jing-Li Luo ™*

2.3. Corrosion rate assessments and corrosion product characterizations

The corrosion rates of two alloys were assessed based on two

* Department of Chemical and Materials Engineering, University of Alberta, Edmonton, Albe  different methods: (1) direct mass change measurements and (2) mass

b Natural Resources Canada, CanmetMATERIALS, Hamilton, Ontario, LAP 0AS5, Canada

2. Experimental details
2.1. Test sample preparation

Flat test samples (20 mm long =10 mm wide =x2 mm thick) were
machined from commercial 55310 and Alloy 740 plates, and their
normalized chemical compositions are shown in Table 1. A small hole (2
mm in radius) was made near the top middle of each coupon for sus-
pending on a custom holder during high-temperature s—CO2 exposure.
Before autoclave testing, all the coupons were well polished with SiC
papers up to 600 grit finish, cleaned with distilled water, degreased with
ethanol in an ultrasonic bath, and dried by compressed air. Optical
microscopy inspection was then conducted to determine whether the
surface finish of each coupon met the standard requirements. Following
that, the coupons were weighed using a microbalance with a resolution
of 1 pg and dimensioned using a digital caliper with a precision of 10 pm.

loss measurements. For the first method, the direct mass change of each
alloy coupon was weighed before the corrosion testing and after expo-
sure. The coupon with the mass change closest to the average value from
four replicates was selected for further corrosion product characteriza-
tion. The mass loss method involves descaling the formed surface
corrosion products and acquiring the mass change of each coupon before
testing and after descaling treatment. Based on ASTM G1-03 [33], the
corroded coupons were immersed in solution A (4% KMnO4; + 2%
WNaOH) at 90 °C for 5 min, and then in solution B (2% citric acid+ 5%
dibasic ammonium citrate + 0.5 % disodium EDTA) at 90 *C for 30 min.
After each immersion, the coupons were ultrasonically cleaned in
alcohol. Alternative immersions in solutions A and B were repeated until
the mass of the coupon reached a constant value. The corrosion rate (in
pm/y) of each coupon was then evaluated by [34]:

B.76 x 10° = AW

v (1)

Corr.rate =
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Unitati de masura- Sistemullnternational de Unitati

- Unitati fundamentale ”I] E:?i.‘fg@'fga‘”
Fundamental Quantities | SlUnit Symbol

| Length M meter | m

| Mass | kilogram kg
Time | second j S
Electric current | Ampere | A

| Temperature | Kelvin |

Amount of subtance *‘ mol | mol

| Luminous Intensity | candela | cd

Piata Victoriei nr. 2, RO 300006 - Timisoara, Tel: +-40 256 403000, Fax: +-40 256 403021, rector@upL.ro, www.uptro



Unitati derivate

Il

Universitatea

Politehnica
Timigoara

Physical Symbol Name and Symbol Fundamental Derived Units
Quantity SI Unit Units Involved involved
frequency forv hertz (Hz) st 5!
force F newton (N) kg m s kgm s
work W joule (]) kg m* s~ Nm
energy Q, Ep, Ek, Eelas joule (J) kg m*s* Nm
power P watt (W) kg m*s-’ ] st
pressure P pascal (Pa) kgm's? N m*
charge Q coulomb (C) As As
potential V volt (V) kg m* s? A JC?
difference
resistance ohm (£2) kg m* s” A* VA!
magnetic field B tesla (T) kgs A NA'm™*
intensity
magnetic flux @ weber (Wb) kgm?s? A* Tm?®
activity A becquerel (Bq) st s
absorbed dose W/m gray (Gy) m*s* J kg!

Figure 103  Derived Units




Prefixe pentru unitati |_||] E:?i."ﬁﬁ;‘é‘é“

Symbol

for Scientific
Prefix Prefix Notation
exa E 1000000000000 000000 1018
peta P 1 000 000 000 000 000 10's
tera T 1 000 000 000 000 1012
giga G 1 000 000 000 10°
mega I 1 000 000 10°
kilo k 1 000 10°
hecto  h 100 10°
deka  da 10 107

. - 1 10°

deci d 0.1 107"
centi ¢ 0.01 1072
mili m 0.001 102
micro W 0.000 001 102
nano  n 0.000 000 001 10°°
pico p 0.000 000 000 001 10-12
fernto  f 0.000 000 000 000 001 10712
atto a 0.000 000 000 000 000001 10718




Atentie la prezentareavalorilor numerice cifre semnificative!!

0.3452756489 Vo 0.3453 Vo 0.345V

pH = 7.678950 pH = 7.680 pH =7.7

0.000000123n 0 0.12310°m 01.23710"m



