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DERHIULROEBAEZ VRSN,

SARES : 8.3x10° Pa: L/(mol-K) MXEE: —273°C
TAHRAROEEK : 6.0x10% /mol 77T —EH : 9.65x10* C/mol
FHTE: H=10 Li=69 C=120 0=160 Cl=355 K=39.1

1 | GREOBERCET A (1) EAKFECET S (1) 25AT, 1055
WA ZTIRE Y,

(1) AEEZHHICEASZEDTEDEA R AL

ZOHESIT, K1OL EXMAKA 0.30mol DA ZE AT /LLL
T, RUFAEKEBDELEBAOKRAS 0L I

. EERT] qma
BBEIICEEETEA N ZEELE (B 1), 1T
EBROH W, BBOREITHEIT 20 °CItRi=NT _gkLoL
Wiz, KMRA DIKNDIEFIIAN U —DIRRANTHE W, X 1

20°CTAKIZEL TS L 0X10°Pa DEURAI, K 1L.OLIZ3 IX10 mol IBIFHZ &
ET 3, [/IIFARSGHEOERICBITZRE, EHOSDETEMET 2 I &ida<, BE
SAEELTEHDTN, Tz, EXMOHERE, KORJIILZEHRT 2.

M1 BENOKEADENZP (Pa] LTINS Q) IZEZRIN,

() K1OLIZHEML TWEKMAEADYEE ns (mol) 2, ROARXTET & &,
[ A BEEESRT 2 TE AR S,

(2) KOLEDZEMIZERET SKJEADYEE ng; (mol) &2, ROXTKRTLEZE,
| | eAsHEEESRT 2 HTEARI V. EEL, BEAOLE
A DOETEIZ 200 &L, ZUATEE 8.3x10° Pa-L/(mol - K) & AR EE 293 K D
% 2.43X10°Pa-L/mol &L TCEHELAZI W,

=l |xp
(3) P (Pa) OMZERD, TOMEHHET I THERS N,
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2 BEZE 20°CIZRoEE, EXMOEEZEIRITUTHRHICEHREBIZLAZ
LT3, BBENOSAADENNERICHNDKRIE (1.0x10° Pa) &ZELL A
STEX R DIk ES/, ZOREZREL ST (X2 E), W1 TKIZET
TNAKAKADYEEZ m (mol) & T 5, RITIREZ 20°CIlZR o7z 5 %, KE
1OERA R IZBBH D EEHE, BBNOKEADENZ 2.0x10° Pa & L7ZIRE
EZREE2E92% (K2A). RE2 TKIZHETTWIEEADWERZE ny (mol)
ET5, DBEVQIZEZRIW, EL, BEZETLEER N I3ERR

<HHOET 2,
_L. BHY
XA | SIEA
L0X10°Pa| 12.0x10°Pa
K10 LE— kL0 L
WL KE2
) 2

(1) 1 (mol)] DEAADKEIEE 1.0x10° PaDHET, ne (mol) DRMKA DR
Z2.0x10° PaDHETHRIELZEZ A, ThEn N L), V2 (L) THok. 1
EV, ZHBLIZEE, FOREZFIEDOIDRBERKRICREN, ONER®LDIE
LWbDzE | DBATHRERMOBEZOTHAR I, AEIEROEEITN
TNH20°CET B,

@ 2n=v @ V=n ® V=21

(2)  n (mol) DSAKAEL ny (mol) DIEKEADKKZRUESIDODH &ETHRIEL =
ETA, FREN V; (L), v, (L) Tholz. EV, 2HBRLEEE, ZOK
IR EDOXIIRBEARIIEDD. ONEQLVIELWHDE | DREA THER
DFEFEZOTHARIW, AERIEROREITNTNS 20°CLT 5,

@ 2r=V, @ V=V, @ V=1V,
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(I) HEZ2EHHIIEZDZZEDTES )JJ
EARATEDOEZRIZ, 7K 0.10mol E/KFE

2 EL ’I 7K0.10 mol
0.10 mol D& & AN THIEA3.0L 12735 |« 7k5£0.10 mol
KOEA R ZEEL, BEZ 90°CIZHR- R D 7K
THELE., o T2 ICHELZERET, & & 3

PHZIE KD —ERRIA & U TEMEL TRD, ZDEEDKFEIIEL 1.0x10°Pa THo
Z(®3). Kz, K3 DERITHNDRKEIT 1.0x10°Pa TH D, 90°CTDKDHER,
£ (RRfZASE) 13 7.0x10*Pa ThH o7z,

RIZ, BEZE 90 CiZfrko/zEE, EAMOEEZEIZT LU TREKRESL, EX
b ZBINWTHRIEZO S S VDBEIMEE, oBRIEDOKET R TEFELULBEBICEX k>
FHUOEELEZ. 512, BEZ 90°CIZE-72FEE, EX M OBEEHFENITL
THHIZEKREBEL, BIETOIETHRETSIEICLD, BERAKERQUELSE
LWEAHELE,

7z, K3 ORESITHNT, FEREBNWIAREN 3.0L OFARE (KE—E)
2L, T ORERIT9AKE 0.10mol LEEFK 0.10mol DA ZE AN, KEETEREES
BeDt, RRNEDOREZE 90 °CIZfR -5 .

EAROBEBIUOFRKIEBOREIIEEL TLL, BEENTEEX b ITE
B ELET D, £z, KEREEBRDKANDEMD L ONEEDKDAEIEILER
U, [UEIZHESETHSET 5,

13 T#E (a) DBRREIZDONT, KD (1) BRU Q) ITEAREI W,
(1) BBANOZERfT Pady, TOMEAZETF 2 THEERI W,
2) SEEL THEET Z/KIEM mol /de TOEZHIEF LM TEERI N,

14 THEE (b) DERFEB X VTHRER (0 DEFEIZDNWT, KD (1) BLU () ITEAR
W,
(1 T (b) OERBEDOEZNDOEEIM Pad. TOEEZEIEF LHTTEZER
S,
(2) TR () DBRBEDOEIROERIEIIM L e ZTOEEZEIEF 2 HiTEHEERS
28

M5 TR (d) I2BNWT, BRWNIMDOENI Pallindh, TDMEENET 2 M
TEERIWN,
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2| RoxE (1), (1) BXY (I 2FEA, M1IHLMHITERRI N,

(1) BHLERIEVETTEINE DML, ZORISDIEE TR F—NER G S
FIit®H TR <RI HIFEBRNERITE, RO2DOERICE>TRES, 2B,
T OXE TRAECHERIL EDIREOELBIEZDORIGIZED TR 5,

1 DOERE, RIS s ERMICEAT ORI F—DEITH S, N
I F—&E, WEBEEPIEHL TWEEHS (ZNEREWVD) NHDEL R
WF—, TROEEHTRINF—OREATRNF—DRNDOZETH D, —RITHE
IRINF =N EINWEEZDRIILZETH D, ZOBLDBETRONILL IV F—
NEADTDHEEITE, RIIZTOHDOIRIF—2RE L TROMBITHIBT 5D TH
BEOSERD, ERARYIRIEME D bREIZ/RDDT, KINIHAFRRIHET LR
TV, HZ, RONEZFILF—HEINT 2HEITL, TOHOITRIF—2EZRDHN
NS EORAD D TRARIEE/RD, ERMIIFIEME D bARLEITR DD TRIHZ
HEFTLIT< W,

H5 1 DOERIX, RSN SEBRMIIENT IBROROEAMEEDEITHS. K
JRIZE > TROEHEINENT 25612, ZORIBITIERNIETLOTWVI EN
HonTWS, HiZ, RKIRICE > TROEMIANEDTHHEITE, TORINTHEST
LiIZ<W, 22T, ROEHESPEMT 22ENT, (@FEENSHAEN @fF), &
T 5 REAN (RAL) 7R EDREEL, O)AEESNTW 2 D0YEMNE—ITETD
BIOE (RUEDES, BEEROEENDEMIRE), (MbERISITBNTRIEYL D
B DN T ORNEA DR ETH 5,

HBEINIZBNWT, ER2DDEROHRNEVITED G D JEEITIE, RIGEAT
WER0, BRNISETT SN, FREE2<ETLRVWIDOEEENERS, —4,
2DDEROMRVAENIZEDEDEEITE, RIRE#ERD, BIHRITETTTS
MEDIMIT, TORBEHET2DOERDEESNRKREVWNIIL>TRES, BEZ
W, RISOEFTIZH LT, KIRICE DRI RIVF—OHMANE 2 22N, LS
DM G 2 2R L0 KRETIL, TORISTEFEMITITET LR, hEiFh
WEEFBIHETT 5.
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1 RO (7)) s () i, ENTNTOROKIGDSEAMNS D DENIZ
HTIIESDH. MEMIZADS D ORBEZRALZI N, 2B, INS5ORIEDRK
LB TROBERFNCTHSEET 2,

(7) CgHg (K) + 50, () ——> 3COy (R) + 4H,0 (X))

(£) NO4 (R) ——>  2NO; (K

(7) Ny (®R) + 3H, () —> 2NH; (%)

(=) HO (&) —— H0 (&)

) (E) — | (K)

X BOHAD LEMEOLEITK D RIBEDHFE

RSO | BOHAD AL X OZEAL
FEEL ¥
B g W
C FEEL ERe
D I Eh ¥ hn

2 LiCl (B) BELUKClI (B) D 25°CTDRNDEMREIIZFINEN 37.1 kJ/mol
BEUL-172kI/mol TH B, XD (1) BELN Q) ITEZIZS W,

(1) LiCl (&) BXKCI ([E) D 25°CTDHREUIZFNZ4 408.8 kI/mol B L
4359kI/mol TH 2, ROBULEHBRAD Q, & Q, ZHNR, KEWVWHDEERD
TINEE IAETEZ RSN, 128, aqIBHE L TOEREDOKE, L%EXD
BT T aq IIKEREE T

Li (&) +%C|2 (R) + aq LiClag + QqkJ

KClaqg + QkJ

K (&) +%c:|2 (%) + ag

(2) KCI () DKNOHEMBIIRAIETH 2N, BFENICEFTT 2. TOHEHZE
T RILF—] BRI TEHES ) EWIEANZHAWT A0~50 FREETHNA
L7ad W,
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(I |V F U LABITHEACA U T LAOREERITNT

NBEIET P UYL (M D) 2EoT05, K QOQ‘Q.anQ
(DERIN SIS D NG V210 T B U R P N
613 “CHETNTT6 CTH HH, LU F 7 1 EHHEH .Q@°.Q
0 BRI F A DL = 6:4 DHE Q.Q.QOQ,Q

BHTEOE—REEMIL, 450 °CTIIBIME LRk &
RoTN5, ZOREL TWDE, ThabbiRmE%
ARIMEE &9 5.

YRR E 100.0 g Z 450 °CIZfR S, BYRMEOBHM X BLOEMY 2HAL T
BMX EEBBY EOMIZ36VOBEENIZEZA, BEMX EIZIXY FULBIE
(Bl 181 °C) ANRfAE L TARKL, BMY BIIZERNGAE U THEL L, &
OV FILDOEEITHARMBEE OBELDB/NIWED, LR LEZYFULIIERHM
BERENATLSZDT, INEHERLEMIBLBRNIIICLTED DI LITELD
UFULBENES N, BB, TOBILSMEORICEASY U LTEEET, £
ToVSRUE B XKD IREZ RO TWEET 5,

X1 #ikF b U LB

M3 B|ALH U DU LRESEOBENERT 1HEL7=0 OBERIIM g ), ZTOEIEZEFHEE
DM TEARIU,

B4 THREBICBWT, BMXBIUVEBERY OS5 —FIEBME, 5—HIEmT
H5., T)VEMEBLIN (L) B ETREISAKINE, TNTNETF ) 28501
F U RIBHTEE R IV,

Bl BRXEEBEMY EOMITS5.0A D—FEBRN20FHFEN-ETEE, Bon
5YF U LBEAEOYERIZM mol NN, FOEHEZENEFE LM TEARI N,
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() oBAL®ZE, KERISSHOKBKRE L2 EEIT, TOKEBEPENEEZRT
LONEHBENEZRTODOETHRABROD DD, Fe, KITBEITRWER{IEY TS,
e PHREEOKBREFIEL TBIT 20008 H 5. LEAE, BTV ZU L IEH
PERRLY) SN, BERE DMEEE DRI L TE T 2. £z, “BLT 1 RITHR
TIRIFE A LEDBRPHEEITH LU TRETH DM, o 7 vIbKkER (T v {kKEDOKE
W CRRIELTHETS.

R6  FHEE (@) ICBEE LT, T (7) N5 () ITRTELY 0.1 mol Z/K 1 L IZIAEM
U, B5NAKkaKo pH 2~z EE, pHARBENDD, 2FHITEND
DBEVIFBHITENBDETD (7) M5 (F) Db 5 ENCIVED, TH5ED
FE % pH AMEWVIEIZ, ZEh 5AIFIR LS,

(7)BaO  ()SO, (¥)Na,0 (I)P,0,, (#)CO,

7 THE D) ICBELT, RORE () BRQ) O F > XEBERVWEERIG
EENETNEERI N,
() BETINVIZULLEEEDORR
(2) BALT IV =0 L EKELT B YT AKEBKRE DRI

18 THER () TRIDREDAF >R eEERWMEERIGXEZEE/RI N,
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ROM 1INSM 4 ITEZBRE N, ECAERRETOENR (%) Z2:kd 5N

BB, Bl D B (Bl 2) TRE>TEERI W,

(#11) H,C==CH (12) CHz—CH,—O

T
H,C C (|3 C

H,C——CH, CH, H

Il RMER CHOH TEENZ T I— L OMERER | 1ILRT. Zh50HT,

TO&RE ()NS5 @) DF/ELITHTIEESTIVO—ILE A NS D OFNSRERY,
TORFEMEMIEERI N, 7B, TNTNOEMFITBNT, MET 1 D&

= ESYA AN
CH,

A CH3—CH,—CH,—CH,—OH B CHz—CH,—CH—OH

CHs (|3H3
C CHz—CH—CH,—OH D CH3—(|)—OH
CH3
X1

(1) WMEBEBEO—ZOLBRAY D LAKBREZMABONIMATSE, Yo%
HERTHTIVa—)

(2) WMERERMEO=7OLBRA YD LKEREMARSLNIMAT S E, LR
BRZ2LERT27I)Va—)b

Q) EBRZzmATmEL, 2 TFARAKKEEEZS®ETELS TNV 2N, TF)
EESFERWTINTORTHDTIVI—)

4) FUREKEBEAT BT LKEREMATRIGSES &, CHIs BNEEA KD

D1DELTELS IO
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2 NECORIGICEATOROXEEZZA, PO (DS Q) ITEARI N,

ROV ERER S ERBEE AT 60 CTRISS®2 &, KEDBENE
KT TR NERD SREBROWAETH 2 A WERT D, £, Aot
EEEREE & DRI TIE, KEMONR Y VRV BAVERT D, fitlls U TH
fegk () ZANWT, NP U EHBEERES R L, 700X B UNERT S,
N5 300G 7 RBICaEE NS, |

— ), ENBRERRLENER YU EHELERIGEI®DE, [ B AR
T35, £, NPV EASPS v VR ERMEE L TENEMNT AR ER
JEERDE, BIRILAY CH, WERT 5. 25 2 D0 1 [KiEICsH
MaN5,

() z=w A [BE B icAsitameatTEERndn,

@ zem 7 I o AR bLEYRBEDE, FOROHRMNSRATE
FRIN,

o e ol Ay HE B

3)  TFEE (2 ORBDIEZEREREZEERIV, ZOK, FERILEDIIMHEE
RTEXLRI N,
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13

ORIy, Jx /-, REBBBIVO Y U EZEOPIFINI—F
JVBIR C RO — MZ A TW5D, ZOWIKRC NS, TRZTILROEEY (1)
& Q) DAEREELIZN, WTNOBEED, FD (V) ZREBOBIEEL TS 2 &
EL, ZNLRENATI TRTOHEE, TO HBE) OF D (D) 15 (F) oFfh
LEAT, TOEEOBHFRITENSRICEREZFE LRIV, 2B, (7)XUA]
IO BEE, ()TIERL2D, D TR3IDTHS.

() y=uJ> 2 7z /)=

(#1E)

(%) Vil C K AHMEMA TIRDBE, HBLEFEERLIMT,

(T) VG C 17 peBk T R U ™ A KIS A TIR D R, 8L 7 FE %5
LHe

() FRERLEL TR~ LRI, KBILTF kU™ AABEENATRD &
¥, HEELEFEERLET.

(h) FUH L FBENOAKO— MIANS, ZHUCTERE X TR
Lt SIFLI—FLEMATRVEY, HHLEFEERLINT.

() FUH L FBENOMED— MIANS, ZHIKBIET b U™ Ak
WEMATHEERICLUAER, PIFNVI—FIVEMATRVEY, H8L
e FEER LT,

(

IR DR {l

(7) TREZHRLHLTERZLEZT7 SAOIIBL, BEEZERFEIE TR,
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M4 ROB\EINZSEM ()NS5 @) 23 688ELEMD o6, RERERTZ |1
BHEOHDODOEEREZZITNZTN 1 DT OEERI N, AFREBEFITITXEIZAT
7R X,

() HTFRCH, b5 IEOREEBAELTVWLREE LESDT VA >
(0 HFRCH,0EHDI—FIL

@) TR CHO ZbEUERMEE UMHEOETHSRDEBIREE 2bD7 b

~

@) HFRCHO, #bDL ROF L@
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B1DOEIIT, KEDDHSWHEND O, METEZP.OICEEREE THERY

LHTEMTEDLDITREHDTWVD, X £ OB THUHEA LI WD —iiZ
HEm O/NMIERZIRO AT, sz AEOEZ/RD 5MNICHBIZE 2 &0 T
EDEDITHRO Tz, ANk & A% & ORI O 8 BRSNS u, BIEEBREIT
WTHO, BEMBEORICERNIIZZS5N 0, HBREIEESEZ2EZSZ &
NTE, HEREHBOEHEOMOAE (BEA) 29 &5, MBREEME
DOEIDORZREZFR S O E LT, KFELMIZ x #l, ENRIEICE > TRAI y il
LD, FEEIMBORRE EHITEELANWDDEL, yEIEBN 2T AE
ZOELUTHBEOHEZ LS R TKEFEIRID ZIEOAEET S, BEHHOKRES
Zgll, ZBREMIERTZZHDET S, AEERTIOT U 2ANVWTET,
KO 1~ 61TEAK. REIL, BRZTTRS, BXHCHEOHEEBIR
.

SIEHR

X1

MR T, ENEEORE IS % gL UTEHEL TWD AL, MENICHEVSEITIZIEME LTHRoT,
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mu@t,H%@@%ﬁ%¢=§&btoH%ﬁ@%bfmmmo

M1 H20X50, AMEE 0 =n DRAEOMEDSHMNIIRT E, M)
KIZMABOERN SEND Z &< EF L, 6= gn D £ FE DAL & % il

TLEZITIMNIEDPBENERITDNDORESS 2, m, g, L NSHERD
DERNTEE, Xz, TOHDOREZEZ L.

PE AR

X 2

M2 10| 23T 2/hNEWAEDMEN S /INYMEKZEMNZIIIRLEEE, /MK
MBORMMIZIZSTx=0, y=¢2 DREFLIZ, LITHRTHH/NIRR
R TIREI L7z, 2OEZE, IMIMKIZIZ S < THNETTHICRA T EERL,
REOAR R o CEHITZ, m, g, ¢DSLERDDODEFANWTER,
B, DETHNUIMEIZDNT, |a] /NI WNEZITR O DT
X sina stana=a, cosa=1Z2HANL,
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RiZ, ABZKECLTHEMZ g =0 & Lk, HBIEEERL TWRN,

M3 /KR Z, BOS e BNE2IC L Tx i D x =2 DLEIZERNIT
BWk, TO%, MBOEZA e 2Po<DRES LTV &, HEAN
Qo IR0 Tz EZIT/INIIRIZTT RO Z U e, BIEBEERER uZ, m, g, ¢,
EMOBERSDERWTEYR.

M4 MEDSTRDELLER, ABROBEAZE o) Ko, TO%, MM
e (056 <2) DAEDMEZE D TEBT 2WHEO, MkD#
v&E, m, g, @g, 0, £, W DSRKRERHDEANTEY,

M5 /MR, x BENEICRDZERL, BxdEyihbDy=¢ TEILL
oo W%, m, g, @y, tDEMNERHDEHNWTEY,
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3DEII, MBZSSITHEITHEAZ ¢ (9o <¢y <) TEEL, M
e 0 OIEORE ICHEiREEE W THES 872, ZO%, Mtk F% Lod
B 0y (0< 0y <T) DAEDRBICHNIELS &, MIKIZFE EET D
730852 OALE THIE LTz

16 ZD&EEDsing, &, NIMEDPBENERTHIOKRESS %2, m, g, ¢,
., o DERERHDOEHNWTER,

ERR

X 3
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22 KRS ) 5 SR IR BT B2t —h R T &0,
I7aVRETAINTVWDS, BEFoFHEESKZFE S ZEBLLETET
IWTEDEMZEZ 5,

B1DOEDIZ, MEEr OBRFEFFHESKE CIF, [AEBERR) 2, 129
SINZENNT ZEDTESLERA N TIU Y —RIZEHUZ, EX R BIN
D) —ORIEIEIEE SN TBD Y ¥ —DEBOANEARZEFET, BWEUK,
HRHEEE Ty OEBROWIK, HEXHEE T, DIKEOMENH D, 2V 5 —2BE)
THIETEHEZING EEMIETSLZENTES, BUDITTY VY —DE
AEEER E B L TR0, [UAERDOHMREILT, ThoTz. TNEREA LT
b, YU —DOBEBHEEA N DO ETFICED, KEDOKREZ, K2 DFE—IK
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ROFELEFAT, LTORWICEZZEL,

Falling birth rates are a major concern for some of Asia's biggest economies. Governments in the
region are spending hundreds of billions of dollars trying to reverse the trend. Will it work? Japan began
introducing policies to encourage couples to have more children in the 1990s. South Korea started doing the
same in the 2000s, while Singapore's first *fertility policy dates back to 1987. China, which has seen its
population fall for the first time on 60 years, recently joined the growing club. While it is difficult to quantify
exactly how much these policies have cost, South Korean President Yoon Suk-yeol recently said his country
had spent more than $200 billion (£160 billion) over the past 16 years on trying to boost the population. Yet
last year South Korea broke its own record for the world's lowest fertility rate, with the average number of
babies expected per woman falling to 0.78. (1) In neighbouring Japan, which had record low births of fewer
than 800,000 last year, Prime Minister Fumio Kishida has *pledged to double the budget for child-related

policies from 10 trillion yen, which is just over 2% of the country's gross domestic product. Globally, while

there are more countries that are trying to lower birth rates, the number of countries wanting to increase
fertility has more than tripled since 1976, according to the most recent report by the United Nations.

So why do these governments want to grow their populations? Simply put, having a bigger
population who can work and produce more goods and services leads to higher economic growth. And while
a larger population can mean higher costs for governments, it can also result in bigger tax *revenues. Also,
many Asian countries are ageing rapidly. Japan leads the pack with nearly 30% of its population now over
the age of 65 and some other nations in the region are not far behind. Compare that with India, which has just
overtaken China as the world's most populous nation. More than a quarter of its people are between the age
of 10 and 20, which gives its economy huge potential for growth. And when the share of the working age
population gets smaller, the cost and burden of looking after the non-working population grow. "Negative
population growth has an impact on the economy, and combined that with an ageing population, they won't
be able to afford to support the elderly," said Xiujian Peng of Victoria University.

Most of the measures across the region to increase birth rates have been similar: payments for
new parents, *subsidised or free education, extra nurseries, *tax incentives and expanded parental leave. But
do these measures work? Data for the last few decades from Japan, South Korea and Singapore shows that
attempts to boost their populations have had very little impact. Japan's finance ministry has published a study
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which said the policies were a failure. It is a view echoed by the United Nations. “We know from history that
the types of policies which we call demographic engineering where they try to incentivise women to have
more babies, they just don't work,” Alanna Armitage of United Nations Population Fund told the BBC. “We
need to understand the underlying determinants of why women are not having children, and that is often the
inability of women to be able to combine their work life with their family life,” she added. But in
Scandinavian countries, fertility policies have worked better than they did in Asia, according to Ms Peng.
“The main reason is because they have a good welfare system and the cost of raising children is cheaper.
Their gender equality is also much more balanced than in Asian countries.” Asian countries have ranked
lower in comparison in the global gender gap report by the World Economic Forum.

There are also major questions over how these expensive measures should be funded, especially
in Japan, which is the world's most *indebted developed economy. Options under consideration in Japan
include selling more government bonds, which means increasing its debt, raising its sales tax or increasing
*social insurance premiums. The first option adds financial burden to the future generations, while the other
two would hit already struggling workers, which could convince them to have fewer children. But Antonio
Fatas, professor of economics at *INSEAD says regardless of whether these policies work, they have to
invest in them. “Fertility rates have not increased but what if there was less support? Maybe they would be
even lower,” he said. o) Governments are also investing in other areas to prepare their economies for shrinking
populations. “China has been investing in technologies and innovations to make up for the declining labour
force in order to mitigate the negative impact of the *shrinking population,” said Ms Peng. Also, while it
remains unpopular in countries like Japan and South Korea, lawmakers are discussing changing their
immigration rules to try to *entice younger workers from overseas. “Globally, the fertility rate is falling so
it1l be a race to attract young people to come and work in your country,” Ms Peng added. Whether the money
is well spent on fertility policies, these governments appear to have no other choice.

(Hi8t : “Asia is spending big to battle low birth rates — will it work?”” June 6, 2023, BBC & ) —#fikZ)
from BBC News at bbc.co.uk/news
*ertility : HIAEER
*pledge : KT 5

*revenue ; FEA
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ROEXEFHAT, UTOBNIEZIREL,
(1]~ Bl RZENENEREESERT, )

[1] The traces of genetic material that humans constantly shed wherever they go could soon be used to
track individual people, or even whole ethnic groups, scientists said on Monday, warning of a *looming
“ethical *quagmire.”

[2]  Arecently developed technique can glean a huge amount of information from tiny samples of genetic
material called gyenvironmental DNA, or eDNA, that humans and animals leave behind everywhere —
including in the air. The tool could lead to a range of medical and scientific advances, and could even help
track down criminals, according to the authors of a new study published in the journal Nature Ecology &

Evolution. But it also poses a vast range of concemns around consent, privacy and surveillance, they added.
Humans spread their DNA — which carries genetic information specific to each person— everywhere, by
shedding skin or hair cells, coughing out droplets, or in wastewater flushed down toilets. In recent years,
scientists have been increasingly collecting the eDNA of wild animals, in the hopes of helping threatened
species. For the new research, scientists at the University of Florida’s Whitney Laboratory for Marine
Bioscience had been focused on collecting the eDNA of endangered sea turtles. But the international team
of researchers inadvertently collected a massive amount of human eDNA, which they called *human genetic
bycatch.” David Duffy, a wildlife disease genomic professor at the Whitney Laboratory who led the project,
said they were “consistently surprised” by the amount and quality of the human eDNA they collected. “In
most cases the quality is almost equivalent to if you took a sample from a person,” he said. )The scientists

collected human eDNA from nearby oceans, rivers and towns, as well as from areas far from human

settlements. Struggling to find a sample not *tainted by humans. they went to a section of a remote Florida

island inaccessible to the public. It was free of human DNA — at least until a member of the team walked
barefoot along the beach. They were then able to detect eDNA from a single footprint in the sand. In Duffy’s

native Ireland, the team found human DNA all along a river, with the exception of the remote mountain
stream at its source. Taking samples from the air of a veterinary hospital, the team captured eDNA that
matched the staff, their animal patient and viruses common in animals.

[3] One of the study’s authors, Mark McCauley of the Whitney Laboratory, said that by sequencing the
DNA samples, the team was able to identify if a person had a greater risk of diseases such as *autism and
*diabetes. “All of this very personal, ancestral and health-related data is freely available in the environment,
and it’s simply floating around us in the air right now,” McCauley told an online news conference. “We
specifically did not examine our *sequences in a way that we would be able to pick out specific individuals
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because of the ethical issues,” he said. But that would 3) “definitely” be possible in the future, he added. “The
question is how long it takes until we’re at that stage.” The researchers emphasized the potential benefits of

collecting human eDNA, such as tracking cancer *mutations in wastewater, discovering long-hidden
archaeological sites or revealing the true *culprit of a crime using only the DNA they left in a room. Natalie
Ram, a law professor at the University of Maryland not involved in the research, said the findings “should
raise serious concern about genetic privacy and the appropriate limits of policing.” “Exploiting involuntarily
shed genetic information for investigative aims risks putting all of us under *perpetual genetic surveillance,”
she wrote in a commentary on the study. The authors of the study shared her concemns. McCauley wamed
harvesting human eDNA without consent could be used to track individual people or even target “vulnerable
populations or ethnic minorities.” @ It is why the team decided to sound the alarm, they said in a statement,
calling for policymakers and scientists to start working on regulation that could address such issues.

(Juliette Collen, “New threat to privacy? Scientists sound alarm about DNA tool”, The Japan Times, 2023/5/16,
AFP-JIJL.—¥ o)
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1] The 19th century landscape paintings hanging in London’s Tate Britain Museum looked awfully
familiar to climate physicist Anna Lea Albright. Artist Joseph Mallord William Tumer’s signature way of
*shrouding his *vistas in fog and smoke reminded Albright of her own research tracking air pollution.

“I started wondering if there was (1) a connection,” says Albright, who had been visiting the
museum on a day off from the Laboratory for Dynamical Meteorology in Paris. After all, Tumer — a
forerunner of the impressionist movement — was painting as Britain’s industrial revolution gathered steam,
and a growing number of *belching manufacturing plants eamed London the nickname “The Big Smoke.”

Turner’s early works, such as his 1814 painting “Apullia in Search of Appullus,” were rendered in
sharp details. Later works, like his celebrated 1844 painting “Rain, Steam and Speed - the Great Western
Railway,” embraced a dreamier, *fuzzier aesthetic. Perhaps, Albright thought, this *burgeoning painting
style wasn’t a purely artistic phenomenon. Perhaps Tumer and his successors painted exactly what they saw:
their *environs becoming more and more obscured by *smokestack haze.

To find out how much realism there is in impressionism, Albright teamed up with Harvard
University climatologist Peter Huybers, who’s an expert in reconstructing pollution before instruments
existed to closely track air quality. Their analysis of nearly 130 paintings by Turner, Paris-based impressionist
Claude Monet and several others tells a tale of two modernizing cities.

Low contrast and whiter *hues are *hallmarks of the impressionist style. They are also hallmarks
of air pollution, which can affect how a distant scene looks to the naked eye. o)Tiny *airborne particles, or
*aerosols, can absorb or scatter light. That makes the bright parts of objects appear dimmer while also shifting
the entire scene’s color toward neutral white.

The artworks that Albright and Huybers investigated, which span from the late 1700s to the early
1900s, decrease in contrast as the 19th century progresses. That trend tracks with an increase in air pollution,
estimated from historical records of coal sales, Albright and Huybers report in ¢3)the Feb. 7 Proceedings of
the National Academy of Sciences.

(1] Albright and Huybers distinguished art from aerosol by first using a mathematical model to
analyze the contrast and color of 60 paintings that Turner made between 1796 and 1850 as well as 38 Monet
works from 1864 to 1901. They then compared the findings to *sulfur dioxide emissions over the century,
estimated from the trend in the annual amount of coal sold and burned in London and Paris. When sulfur
dioxide reacts with molecules in the atmosphere, aerosols form.

“Our results indicate that [19th century] paintings capture changes in the *optical environment
associated with increasingly polluted atmospheres during the industrial revolution,” the researchers write. As
sulfur dioxide emissions increased over time, the amount of contrast in both Tumer’s and Monet’s paintings
decreased. However, paintings of Paris that Monet made from 1864 to 1872 have much higher contrast than
Tumer’s last paintings of London made two decades earlier.
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The difference, Albright and Huybers say, can be attributed to the much slower start of the
industrial revolution in France. Paris’ air pollution level around 1870 was about what London’s was when
Tumer started painting in the early 1800s. It confirms that the similar *progression in their painting styles
can’t be chalked up to coincidence, but is guided by air pollution, the pair conclude.

The researchers also analyzed the paintings’ *visibility, or the distance at which an object can be
clearly seen. Before 1830, the visibility in Turner’s paintings averaged about 25 kilometers, the team found.
Paintings made after 1830 had an average visibility of about 10 kilometers. Paintings made by Monet in
London around 1900, such as “‘Charing Cross Bridge,” have a visibility of less than five kilometers. That’s
similar to estimates for modem-day megacities such as Delhi and Beijing, Albright and Huybers say.

To strengthen their argument, the researchers also analyzed 18 paintings from four other London-
and Paris-based impressionists. Again, as outdoor air pollution increased over time, the contrast and visibility
in the paintings decreased, the team found. What’s more, the decrease seen in French paintings lagged behind
the decrease seen in British ones.

Overall, air pollution can explain about 61 percent of contrast differences between the paintings,
the researchers calculate. In that respect, “different painters will paint in a similar way when the environment
is similar,” Albright says. “But I don’t want to overstep and say: Oh, we can explain all of impressionism.”

(Source: Bas den Hond, Science News, February 26, 2023. Used with permission.)
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