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_ Report for the environment, safety and chemistrgf ‘
in the Technical Service Office for Pure and Applied Sciences
-First year review of a newly employed technical staff-

Chieko Takizawa
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1-1-1 Tennodai, Tsukuba, Ibaraki, 305-8573 Japan

This is to report the environment, safety and chemistry duties of the Technical Service Office for Pure and Applied
Sciences. These include safety patrol of laboratories, risk assessment of chemicals and guidance of chemical
experiments including glass work to the under graduate students.
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Fig.2 Fixed-bed flow reactor system.
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Fig. 4 High vacuum experimental apparatus for
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Fig. 3 High vacuum experimental apparatus for adsorption measurements.
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Fig. 10 A gas sampling port of the adsorption apparatus
using a metal fitting (union).

Fig. 11

Connection of metal union to a grass tube with
plastic (PTFE) ferrule.
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Fig. 12

A septum in a metal union.
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Steam reforming of ethanol over a thodium-niobium catalysts
by a hand-made experimental apparatus
— Report of Kakenhi-Shorei kenkyu (KAKENHI Grant number 15H00294)

in 2015 and application of the experimental technique —
Shin-ichi Ito

Technical Service Office for Pure and Applied Sciences, Faculty of Pure and Applied Sciences,
University of Tsukuba, 1-1-1 Tennodai, Tsukuba, Ibaraki, 305-8573 Japan

Steam reforming of ethanol was performed using 14wt% EtOH/H,O as a reactant instead of real bio-ethanol by
hand-made experimental apparatuses. Niobium-promoted Rh/SiO, catalyst was calcined at high-temperature (700 C)
in the air followed by H, reduction at 300 °C. This catalyst showed higher performance compared with un-promoted
Rh/Si0, catalyst. The ethanol conversion was increased to 3 times higher than that of the un-promoted Rh/SiO, catalyst
at 240 °C. The products were mainly hydrogen, carbon monoxide, methane and acetaldehyde. These results were due to
strong interaction between Rh and niobium oxides. And the author described an application of the hand-made
experimental apparatuses for other experiment.

Keywords: Fixed-bed flow reactor, ethanol steam reforming, rhodium-niobia catalysts, strong metal-oxide interaction
(SMOI), strong metal-support interaction (SMSI)

14



TILIBEEESORERV., BESHEDRE

/NI

itk

PR PRI B v & — TR

T305-8572 KIRES ITHKES 1-1-1

Bz

TAEES PN T - $ASZARIE D & o T ARG B D |
FHNT - PR T VI =0 DB ORUEEER O TIG
R REN EA FR T 72,

X—U— R T7NI=0UA TIG

1. [FLE®HIC

WHEZ LU LT 28AHME. BEE - il -
fiZe - FHEXR SO LD L5 THOGL, ik
DENEZ LR D MERA RN TH Y, Fexr TAE
T bRk A R IKEE A ER T D O 2 TRAEOHIIT
Hd D,

L L2 6, WEEHEOMEI O R 72 813 i &
KA =y FERAOVIUIET Z LIXFRETH D
DIZKE L, MEFD & OBA S 0B 13l 4 (25
ENT-REEBROHMIC LV IRESND Z ENEL ., &K
W DOGAEZ BTN 0D Z L ICRIE A LT
776

Z 2T, M HAREERET DICY T D R LT
SR 7V IR B O EHE L S T T
Do

2. FILSZHLOMER

MEIE LTI VI =0 A2 fHT 21258720 K
BOMEERZAT T2, U TICZE DRz~

2.1 FEh & L TOR

() BETHD
Q) BEDRRKS THD
Q) IR ERL TV D
4) MEMENRW
(5) BN B
(6) EZEHEED BN A DA /N E WY
(7) IERERTH B
72 EDORFE - FrEFET 6N D,
RFROD & O AR - FEEA R L, EE - A -

BER - LNG Ry 7 o 7 7e Efx I EICER s h T
W5,

2.2 VEEEEAS & L TR

TN =0 NI EICEAER RV E ST
5.

TR, AT, EEBRSITA DD
M, FIRFICHE S 2 TV D,
PLTFICRIE & 2 DR %77,

(1) AAEMEL (B 660 C), BYREMEN B

TV BARDE - YEEEEA K E < BYREN
BV DB EIT L9, L72ds > TR 72 InEk
WL < ZBOBAMIGT DHLERH D,

MBI REOEEN LR IWIE LR,
R — VNIRRT 72 b7, h—F DD
WEEEZD, "VAEHHAT LR EOMKEIT D
VR 5,

(2) K ZHEE 22 LB ALO) 2 BT 2

RERFIZHET 5720 TR S L, BB R
2000 ‘C & @,

BWEHEIT O 722X, vz FaickrET 5
2, TIG O 7 ) —=> ZER TR ET 2 LEN
b5,

3) WHERIN(ER)BFAE LT

K E L TET VR =7 AOBGERIREL, BEE I
FERDRKENWZ EREFT D,

FTo, EHESRMGEN. WEEERE. WA A Y
DHERT HDVERH D,

@) BRI T o —hR— a2 RE LT

T =0 AEBOEHESBITKBLEMT 5,
AV ERE T D & AT ARIE SR L, BRI S R
DI TERDSTKRENERET D, e
2—R— L EFW, BEDIK TR EEHL,

HEARMICIIKBIRZHSOZ ENRIE LR, 2R
ERERZIIAFERNVEICTHIERENRETLND

o

3. ZILIREDHRET - BE

ARSI E - TV 22, B TICA
DT, Zb—a b LTHIHESND Z EBZ N
A6063 N7 I NVERMEEE LTERE LT,



3.1 RE DG

AT 29X T FROZEEEBE L,
(1) BRI R D UL
(2) AR B o &

ZHEEST T T U ETOE SO 1150 mm B
V. HEOAFEENK 20kg HDH2D, JEELN
FUAERDUENSHHTZHTH D,

1 WG LR ERE % 9, ZEMED DI
a2 L, BE DD T v Z VAR
BT 5,

F72. LTI EOHRM AR, SEnie
BTIEHEEE 2N b L REL, BEEXLVATEE
NI TG EOEEEH LTz,

16 S B A6063 30%30%t5 DA FERIE %2 7~7,

L = 1200 mm
E = 68600 N/mm®
[ = 22163.8 mm*

A = 275 mm’

L7V E S
E ffemihfREk
LW —RE— A > b
A T
JE AT B [N]

Pk= = %(EI/L?)
JEE JiE hes ) [ N/mm)]
ok = n2(E/(L/k%)}

LR S (1/n)

nEE A H B - [EE(0.25)

kel —vt2(V174)

AR R
Pk = 2.605x 103 N
ok = 9.474 N/mm

SEVEEXVFEEZNTZEAS. 1 KoT 7
NI THIERITEE 0 SR TE 5,

2L, AENAEHEE TH Y | ORI
FoTHEbT 570, HSETHLEBMEE L TE
&35,

3.2 PR

AITE 2.2 THIRREY | 7TV =0 AEH T
RDZ,

Z DT D FEEORH OBWEIZ A 2 AN HER /1 &
BT A S L, MU REER I R Te, &
BIOFEBETIE, T =T ARETRICER SN
LA TIG Ak E VT2,

i L7 ik, Bk E 72D A6063 & ]
UM 2 C& 5 A5052 & L7,

16

A EHAS052 100 mm*20 mm*t5 mm
100 mm*50 mm*t5 mm

F A RO FERR TITEEBOE I L DR e —
ROBWDIZOWT LR L7,

(1) ¥AHEF%I%. Panasonic 841 >/ S— & il HIAS e/ [EL
TIG /A8 “WX-300" ZfiH L7-,

(2) EIHEIL, HEEDO DI WMiY 7 AT VB ¢
32mm 2 L7,

(3) VI (FEEERR) L, TS EPEHA6063) & FEBRAL K
(A5052) & DIEEVEN D | A5356-BY ZfiH L7z,

FROFER E B — MMl AR 1N 2 1TRT,

113, TRROEUE T COREEE T & o/ 21
REHLOTHD, HOBETIAANEL o> TWDHJE
BN 20Hz THDH EEZ LIV, [RIRFICHKE 23
BENWICKEbD> TVWDZ Enn, 7 L—XER
ITEINEEZBND,

2 TR T IA R Do T2 BT, v
AEREEBLS T E0NBTHD, L AE
R LR TfER LAY ORYT, BT 5 &,
10 Hz, 150 A T\ & X — K, WITAANE
HFIZRZ D,

ZOERESBIINRT A—H BT L, IBHEEE
EHDDH L ET D,

3.3 ZREHRIUE

(1) B&pson T
T —LEREEETCHEET L0, WHZ 74
ATT T INDYE 45 °© AIZYIEI 21T > 7=,
EAZ EMEICHTDIC, T4 v —iEMTH#T
A7 L — F 2 RUE LT,
(2) WHFE
(7)) BN Lo T Uil dniE, BABEEA1T - 72,
FRIZWRBEE 01X, B A RES D TZHITEAD IC
MR EAT > T2,
(1) BSOS T 21T,
VA B Y T TTEEAAIMEAT T AT,
A aY CHER L EEIELY LT,
(V) WADOBREIED X T2 — %
PR ZARA T3 5,
TEZEHEIC Z & DOEEWEEIZ,
[EE L TR 2175 72,
() WAL BT L7 L— A EREET 5,
WENA B S Te OIS, I 2 ATVER 2 7208 HAFEZE
2179,
() A ETFHMOMEEET 5,
BT T 7 TEHD RN, TEVRE 7 & D E
LCHEELARNBEEEZITS,
SERL LTZREEBE 1 \RT, EHENAREGS
kg)Z T THED TR =R ERIEETL 2 el
NAHZ EiZiehrot,

T TT TN



# 1. EBRER BRI b E— FAE 1. 28 EXKiE

JEI %K v — N4

[Hz] p—,
I 18]

10

20

40

50

1200

100

TEBESA:
W10 A
AR— 2 E 60 A
2V AEN125 A
7 L— A EF10A
7 V= 9 L/min

* 2. EBRER ABEE OV AERO

7V AFKAE A 10 Hz 20 Hz

2V AR
100 A

)V A BT
125 A

7V A

150 A

HE 2. RSB

17




4. FEH

A A RE U 7228 BT EERICHN IS &, 285
ETOAIFITFROMEEITZ DTN OLEME SRS
TENTE, BEL LTORENIRZETCWVD D
D EHETE D,

FD—H T, BHENBEL ETHOFATHEILT
W2 WEIR U D, ZHULEE 2 O L ) ICRBERNE
HELTWDHIEND, Far ML VBN A-T-Z
LIk bnEEBEZOND, BHEDIRZZZT L,
EREBETEDL L) TRARETVLEND D,

SEIOEBRAR T, BEEOZEIZ X 2RO

BEWERER L=, R EOY&EREbIE

YRR B RELS LD TL D,
£l REEEIT 45 ° My b LEEETT-

Tohy, MU HUIREFIEIFEL TN D, IREEHERE -
EERY DR SR E| MMOEHEFMFOMERR b E DT
BOEROEZ/FLIZVWEEZEZL TS,

HEE

LA BYEICB T T AW EEE LT,
R A v 7 — TR = 3 ued%. T1E
RPN R R B L £ T,

23 ik

[1] MEEAREBHEW, TAVI=ULANV KT v
(2009)

WHEE, TAI=ULAAEERAY T ARBORE,
FeAi & Nol1(1991)58-60

(2]

Production of aluminium welding frame and examination of welding conditions

Yuki Ogawa

Research Facility Center for Science and Technology

Engineering Workshop Division, University of Tsukuba,
1-1-1 Tennodai, Tsukuba, Ibaraki, 305-8572 Japan

Keywords: Aluminium, Gas Tungsten Arc Welding

18



IEEME) RV TEAAD MY— LD

M FREE Y A
BRI T 305-8577 KRS IEHKRES 1-1-1

Y HUE KGR Y A 7

& v

DU T3 R 2 2 AR HERE 2 T 804-8550 48 [l W AL S 77 7 kM KA ACHT 1-1

Bz

Rk 28 4E 6 A O IE S B A A T IRk
WALFEE DY A7 T A Ay NRFRBILES T,
FREEREER LD Y 27 TR A2 A v NI, —RHIICHE
SRR AL ERE L OWEOIE L BIRA %
452 12k viTH, Lol HEICIETM &
BRNDPND Z 0, WEFIERIX S EIRADED
HINTWRWREGWE L FET 5, £Z T, 2 b
0— /LT 4 B IOSEET A EHWEES
WCUARITEARARAY NEATZDHY —IVERFE LT,

F—U—FKR:URITERARAL I,
NoT 4T BHEET L

oy ha—)u

1. [FL®HIC

Wk 28 4 6 HICH B e AENSOE S v,
ZOWIEIZ XV LA TARIES 9 12
WP W8 CERE 28 4FE 6 H 1 AW T 640 WE)
IZDOWT, BENITAE~D T SNVER, BET —
% — bk (SDS) ORfF, BIXORY R TEARA
FAREBIL SN, TSR, JEASEE 1T
MBI L D EREIIAEEEORESFICET S
fRetagE Lz M e E oY A2 T2 A A b
WU, B - KBS IR SRR ERS IR 2 FED &
DM, FRHIEBETRE 20T 27 2 LI W
fEFEEEG I TH D EE R D,

et Cix, VAZ 2L D kL LT &%
TV,

O fERRCREFEREENRAET D AlfEE L T O EE

JE % B 8T D Ik
@ bFEWEIZ L DX EORE L HEEORE
BB D

©® DOFELITOICHET 5 Hik
FHEBIZHOWTEAERIITILL T 22N E N FEiEd
%o bbb, OTIHRAEMREESCEEE 2 NE -
BEfL LERSCIE - FRALICEV Y 27 2/
AHE Fidar he—nA N F o oIk Al
. @ TITEERERNE ORI EMSCHEHEET VIC X
DR OYVE IR LX< BIRA % k4 5 A ©
TIXHE LR e AEERES (HREAIHE TR
HI, FrelbFmE s iR AL b PRI
T Ol em AR 4 25%) OF S AR
L HEEENENZET TS, 28, 2 hr—/L

DIZKBIRA L0, WL Aen S EaEE T 8 IER) S E L
BRI IEE A ETRTO NTRFEREN L E 2 & &
NORFOLEWEREDZ &L TH Y BARTITAREE
BAEFRDENE LTV DRI KE Tk E pE M A4
HMFE L (ACGIH) 2AEE LTV 2 EE (TLV-TWA)
N5, BALE mg/m® =2 ppm THEIND,

19

NUT 4 TR XOEEET W X 55 T kIico
WTCIE%IR T 5,

ez on Y A7 TR AL MFED
2 H, @QOIEERENESCODIES OMER TIXER
BINCERETREFERTO LN TNDEHEDOD, D
{LEERIIRAEWE TH D 640 WET DO L —
ETHDH, %L DY AT THARA L MRISEYE T,
KPPEEE ORIEFENHELS N T RN &0, 1F
SBRANDED LN TRV LMD, ZhbD
BT FEEZHNCTY R TRHARXA L NEITH
VENBH D,

ZDTDDFEE LT, BAEGEE TIX. HERY
f##%B4 (International Labour Organization, ILO) ¢ =
Yha— AR T4 OB LY =TT Y
=3 a AR X B AR, R S E DG I
DR Lizay ba—nR_r T o v 7 HEOGE &
AL TS, Z O RG@ S ERL IR A O FIEIC
DNTIE, BHRFLFROEMEN Y =77
U —3a A L—RICAB LTV 5,

ARFETIE, SEH R 2FAE~OXED T,
EBREZLIEFEWEOREE L BEEHE L, TOR
RIS U T, FEERENE, iSE, =2 he—
NRTF 4 v T BIOBHEET LD S bLnFnng
HIFFT AV R TERAA L NHEE LTERT S 2
i, UL, =TI r—2 3Tk
FEROFERE TITHRN D Z 20, FT 7 &
AEOFIRIC LY . BEOWFRENFRFZITY X7
TEHEARAA L INWRTERLIRLAGEERHHZ L, F
7o, BERET T K AFHmIE, BRI L 7 Bk
BRRAICE > TUIHENREWZ ENE LN,
BT, FERLERHEEOREICLD VR TEA
A v hOFHEILIL, ALTFEOERAE EE D T2
DOFETHY , AROIESIED HIYIXZE D% DX}
KIZHD, (EoT, VAZTEAAL FEKITAHE
TeBRY I A R ENTTIAT) ZENEE LV EE X
5, ZZTC.INHOMEO 7 VT 2B E Liz/8—
VI arsta—4 (PC) HOU A7 TEAA L B
Y — VDR EIT o1,

VRO TERAAV FAEXREEDRE

2.1 BEFEREEGIEOY A7 TEAA L K

IR ARTZ@ Y | EEREES OV A7 7' A A
VT, XK EBRR L. BEOFEBREFTOFY
O L 2T 52 LIk TITH, o

2

 E-mail: fujii.kunihiko.ga@un.tsukuba.ac jp

% http://anzeninfo.mhlw.go.jp/ras/user/anzen/kag/ras_start.html
3 http://www.mhlw.go.jp/bunya/roudoukijun/anzeneiseil4/dl/ka
gaku3.pdf
*http://roukan2.ad.u-fukui.ac.jp/risk_assessment/RA_system.ph
p?type=site0



% %%@ﬁ@m%%gﬁfﬂi< @ﬁ%ﬁzé

TITBEREREENE X DMENELRDHT2D
<§%¢@t@@ﬁ%%%uéﬁgﬁ%&
PLTFICAEWER LY —icEE L3y e —
NSRUT 7 LR T X D EE 5 1 O R
WZDWTRT,

22 A ha—nANRTF 4

ay ha— AN T 7 EF, BT ERR
DED SN TORWEEWESC, fli5IZ) 27 7k
AA 2 DEATOGAICHND Y =T ALFEWE D
A EME, ﬁ% RN, B END Y 27 DOKE S
77 LT 2 5ETH D, SRS L
72— T, RS EN L 0SB L)y
5 (FRREIE L 2 DWEMEIT S BRADBHRE ST
W RN TR EBR BRI E S D FEHHE D 72 WG E)
Bl vz, AETE, LA WEO SDS IZiiH s
NTW5S GHS BZ2ah D38k L OFRRICE T o i
SFRFn A7 I, The Globally Harmonized System of
Classification and Labelling of Chemicals) 438 kR
BEMEO SRR DX BRI T DIRE &
Lfﬁﬁaﬁﬁf%kb\_@&ko%% ZOW
SLBEFIREE . (EZEMER - BHEE. FEFS - TRENME. I
P, HSUIRIE, B X OMEEREEZ T A—F L L
TROTZEREPONFWEIRE LKL TY 27
M AT O 6
23 HHET v

BIET VLTI, X< BRI & AEEPICEAEBL
ToAbFE B S BEA E 72 1 3HEE FTRE 7R 5 A 1T F AR
NoLFYWEORTIREAHET 2 H1ETH D,
BET VT WS ODOFHRGIER S 503 AY —
VIR AT B L B E BB o A oM
ITRERRDSBRFE LTeAR v 7 AT M K 5 71 % 1K
DFFRDH EFIH LTz,

ZOFIETE, {EFWEORTREZFEH LY
B DOAFEWE & R O EREOWKETHRL
TEHAR L, ZO/RREIFKERAZ KT HZ LI

ROU=27HA MBS TND

3. UROTERAD FY—ILDOBRH
31 77 v F 74— L EHEHERE

JEA AL RFDO L DI, TFET V27T
TV r—varBnERERSTETCND, V=TT
TV —va s, == LETEEIL TS e
TR =TT IT0FNLT 7 BA L TCHHATE
5728, Windows =° macOS 2 EDA XL —F ¢
TV AT A (0S) TN L0, BEILTWD
Tur I AEFIE O THEI ENL TR T T AD
W= a Ty I DBEAAICON TR EFE D7 <
fﬁw LR EORENHD, L, — TR

#%A%LT7E&7A%i%ﬁTk<%%ﬁ%
B2, FRET 72 AL DAMB LY — 13—
TS T ARKROEF 2 VT 4 R ONTHIGT
DRERDHY, SLICHERA—"—ZHELTNS
FEICIE, N R = 7R 0S OEMINIZRFH
BBl 7 v s AR EIIRIOAERKE N,
RN L2 BIET v 7 7 AD%GE, IRSFETE
OTEHDOTE D ANMBLETH Y, ferEN
Lo TL B,

DX NS, KY—/LTIEAZ L KT
DT RAYT Ny TT TV r—va v ERET S
Ll Iy b7 —hliFa—F—HKoDLWNn
Windows, I SFEIL C#& L. BARITIL Visual
Studio 2015 A M L7, BIfE, Visual Studio TIXA
c7 77U EMEEILD Universal Windows Platform
(UWP) 77V & Classic Windows Form 77V @
2 B TE D, UWP 77 VI35 %O ENR &
o TN EBDILD A, K7E UWP 77V 25| H
TX 720 Windows7? D2 —H —HZ N2 Lk,
Classic Windows Form 77U TR+ 5 Z LI L7,
xfhis OS 1%, 2016 4 4 ABIETHA— MIRH T
% Windows Vista UAREE L7=,

K0 VRV ZAT 9, FF LWERETIEIC OV T
B rusl = x
LtV
F WIS 1. (oM
i °"“gw,, ’ = b ansorss saramm e, sranmAnLet
CASHE:  78-0-1 GHSiE T CASTAN [W-k-
ArEE: 1 G WETAN [P
Witk mem ewEm: e C
wiEn - APANTHME: | e — 1r : ______________ — [ ERYAHELIR (CHSIIBEEAT) RSN —
sz o 7
RTRE: o CEMAAEE WS MBAKD | 2R-X
2 i R g?&a): 3 s
. BRAIEE
1THRLEF IR OERRFEANL, Y ADRER LA 2DL2T
WL . A HUS e e FET
K B RUHRGED) . 4 we  emam [ .|¢C O3 AR
ST B AR L) BUBIEED 3 s s 125 © e @ @ R TR
e, BEELE BUBIIEA R BT o Brxs: [ e e fEmm: - /B O WOKRLsF
L BHESA : — 29 ; 2 - T SRR,
= AHBMEA B BT - |0 Ria: (WAt || feRR B Ry
PR - BHEEBABUARUEAR T, (] i AR
T . ali o O%: ten O FELELANA O MPARERGH1H50)
TRNET o ! OF: ke O ZEBE ® THARERAREE)
SEECHIETS LR LRl Lo - (RIS J G O BRBREREN O BRLL
A : i ; HEEDEE-M 2
s ST is E‘wmmvf&mﬁwﬁ”ﬁ?ﬁm&i"ﬁ’mvmwaun L)
EERMLILTE IRMRTANSE § AEEL LRI D) 5§ S
1
NETTRELFS AT - |8 AFELUIRIENSRAR: 100IFE ae/md 2L Rl RL
Bkt THEL -|E IR EnEELIEIE K ELY) -(-) *
St FHBGENE ) tis 0 SRS AR — mefmt - .
MRAREN BT, ORI SrEEL
FEEAZI LMD FORE anl - |0 RS TI— BRONE
L e T T e s A RBwD-
PR ITE #-EELE — =
ERhEE AR T2 B SRS r-EEE — A
AEIBANEE, BIWTE BRI B [ (N ]
AN, Bl BIHERNEL e " “‘xw ”f?;ﬁ?g mﬁsg‘ﬁmt&m CiRT e
A AOWELE I E’ kw wgﬁb; ’{ 015 ;ﬁ i
5 N NS
1. YR T7TERAAY MY —)LOHEH

5 http://sr-yanagawa.sakura.ne.jp/document/pdf/20160518_yana
gawa_lzonemodelRA.pdf

20



2. 1)

Es
1T fﬁbﬂt#mﬂd){!ﬁ*ﬁilﬂb ADFIERE A e 2T

Wi PEERIE TR A
118 | @EEE: 20 U] O % WEELEOE
s 125] C 1 BEi% ® P FERE BEE
BlkE: 138] C FERERIRS: - /8 (O3 (F- AN P
s [ NAA] T ; & - /8 HORETIL S (BRRA NS
Eiag Vel BEEL il HIEAOERENZT
LUk 4 PR
O%: ton O mEhEREE O B ERGM I
O ke O TP ® EIHARERMAREL)
[OF 231 O BRFREEEND O rsaL
VEERE
EEEOT T EEBCEAMEC LD RN
Uorairesresess DS i;cf?:?mrmsﬁ‘m(zn-ﬂnam&')
AEELAONCHEONT PRI 5 S | .
HEFELOSREERBITAE: 0001RiE me/m3 JADL AL RL
H<FELA I Bn-EELIEIER ELT) -(-) *
CERADIEERIRE R == mg/m3 O
SR FEL UL 8h-EEL
LUGl:k eamn Ay
R REEhT) - ERON)
FERAELSDIELE sh-EELIEIE ==
VeI PERSAEICIDINE sh-EELIEE - UADHIE

CEEHES]
KUJ«).ZFM# L, PRBMAEDS FR2NJSHARTERA FIALTENE Y. -
%}Dﬁi:b}.{tﬁﬁ}iﬁﬁﬂlﬁ‘éﬂ‘(#&j AIOULET lﬁﬁ‘s’é FLEBOEREE
ﬁiﬂ‘ 8L, DI OREO R HER AT GuAT CHERAT D).

2§

1RL;?‘ It‘*mﬁdﬁf.!ﬁ%ﬁ%t?\ﬂ L VADHIEAR L EED)9DLEY
=+

m BEE
= 1122 St 18 SN OEEFERE(W): =g
ead: 112 ] esom SELEDFEN: =1
SFRM: 7108 HERPRRC): -~ ppm
! " e e O —~ om
[A{FERRRL):  ACGIH TWA: 0.03me/m3 = TR D) .
HIRERR):
ERSA S
FEEEET: n o 2B~ RL
BRSO mish "
18 OFesasiiw: 16308 - D
PERPOEER I m): mL -
IREARAE(): 0] ARt REEORIE BRORE
EIEE): i e
CEEEES]

A2 ET TS ADFIHR, 0B (LD M TR R BOH T F. LT, EEMBIRDIFE
HEUC SR, oF rachent Fosiuats Elond s,

BRBTII, HESCINE EEEOE ?J‘FXED'CE')“' M TED

i R e A e
28, FETIUL ’Jlﬂ.“li Rl m 1HI (L EER eSS JIPERS LRy
FJJL&E&D IR t %t,t B E s, v

VIR R LM RN TR,

= £

X 2. YA TEHAAL FO/RT A =2 ANE KO RF RE H
avha—nR_rTF a7 () BXoEEET LV (F)

BT A

W OT A NN T TE, WE4 . k. GHS
SVHL ERL. VR TREARA L MINBERRT A —
Y. BIOEREOEREZ BEH CRAOND Z L%
HiE L U7~ IT4ED Windows PC DOfRIE T 2 30 ~7-
LA X7 Ly MRRERE WXGA® (1,280 X
800 Fv b)) UEDHLONRZNZ Lnn, ZDHA
‘Kﬁi512%><noF/%f?ﬁ4/Lto
U 4 ¥ RULEESICIERBS LY GHS 5T — 4
WA CHERR, NTA—Z AN, BLOY A7
TEAAV MERERTRTHEIICLE (K1) .

BBV AT TERAA L N HERZBINITES X9,
Wy R, BB IO GHS B R T Hm
L, ary b= N T 4 T EEBET LD
VA7 5B GER Y 7T X TERTDH LI
Lz (B 2) , F2, avBRRy I A, FUFRHA
VBIOF v IRy 2ARHN, 2a—HF—D AN
BHETZHRETERITDHLITLNTT,

33 AbFEWE T — X N— R L ER S

AR DB@Y 2 ha— AR F 0 7 Tlid SDS
IR STV A IERE U A7 AW S, L
L. 1 &3> SDS ZHad L7235 GHS D434,
B L OEHBERESS AT 2 LI3E M
DACFWE % B P 5 KEF-DOAFEE TIIRE 72595 7]
BPES, I TV RITERAAY NtEWE DT —
HR—2 5B HT 5 2 LIz LT,

GHS HEOT — ZIX AL 18 4 L 0 B Hfiv 5
ML LBFICX D GHS MR L LT
HTML 5 X Excel OB THRMAES LTV D,
%2 7T, Excel 77 A VEX 7 u—RNL, v/
ZFA LT GHS T —# 2t L=, 7ok, %
FEFHTIX 1 WE 1 /—bfnﬂﬁiénfk@ 35
TOT—=HE2ZHZDHOIIE, TRk 18 FERESy
D BEEDT — &%&?/H—FkiUv—th

® Wide eXtended Graphics Array, A fifA% 3 D&
7 http://www.safe.nite.go.jp/ghs/ghs_download.html

21

FTCHIH 2T O BN B o7, LavL., ERE 28 4
11 H 16 BICARESNEZ2EEDT —4 TiL, HH
Tl eMmEOT—E2N 1 —hicEEdbh, &
0BV TWETAB ST 5,

i L7= GHS 7HET — X IZRREKE A — 7 — 3 ik
LTCW2 SDS ZEnoyit - IBRT—4% . BIOH
ANVEEBAEZENEE L TV A IR BRAME B 2
M2 TWET — 2 _—2 L LTz,

TFUr—vary ETEaryRRy 7 A&,
{LEWE D CAS BB E-I3WEL I TWE 2R

TEDL LI LT, (W FEHEE R - @Wfék%
OYVEIZHIET S GHS 40, Wtk 13 <EIRA

FEREDRT — X T — 5waﬁEHMLﬁﬁf
b, 2B, WEAIZHOWTL, 22—V —OFE %X
L7280, B THORBENARRE R LI I\
T ha—RKEBMLEz, £, WET —F X—X
WIS TWRVWEIZOW T B cE 5 L 9
\Z GHS S 2TFEAN TS o9IC LT,

3.4 GHS Z¥EYMH O H#FRoR

GHS 77D 95 5, GHS #&FEx (9 ) | EE
WAREE (fERR 713850 2 ) BLOYewE

EME R (E - ERERRME, BEAEES LIV
mﬁﬁ£@®3$ﬁ@_ow1m<ms S ERRE R
LV EBMICRESY, 22T 2hBDFRITON
TIEIWE T — # _N— 2| TITH A E T GHS F550
LRET 7/ T ha—REBML, T—4—
APy MeER - T,

35 YA TEAA Y MEROER

I b= N TF T RBIOHEE T LOM
ST EOFRERIZ I~V O 4 BEEDO Y 27 L~yL
ELTrRTEIICLEE, VAZ LV T BEO T
I ARV AT VA7 LUV T BELO IV
IR TE WY 27 TH D, RiIE TIIBEDIEE
BREBEZ D) A7 2 K<z 52 b, %BHETIEIEL
FHIEXREZATV, VAT BT D Z & nENnE

8 http://anzeninfo.mhlw.go jp/user/anzen/kag/ghs_class.html



nRDHNBH, —7RIE < B IER R IZ OV T
A=V Ry 7 ATRTLIC L, £/, VR
I LR LTEbA L—< A () OET A 2
EFRARL, HROICY AT LV EGHDRT L
72

YR TEAA L MERIT CSV (comma-separated
values) 7F¥ AR 77 A L ELTHOL, #EREH
FHTEZ K917,

3.6 HHTRERE D SEdk

AR RTa T Y r—va CORERE L
T, Ha—HPF—nFxroa—RLEA"A—Vg 0%
BN ENRBITOND, KR GHS /fEE R
WTHEFTFINTWNWDLZ L0, Fu /T a bRy
Nhol-E, MBSV A TEAA LV MERE
FRLTLE D AREMEN S D Z & D FFs AR I T
HBTHD, WFEDA—F 75T 7V EBLD Mac
L Windows 72 EDQ—F DT 7T VIZHOWTITA T
Z R U7z BB EBRERE DM o > TV D08, AT 7
Usr— 92X 9 7% Classic Windows Form 7 ~7°
U TIZZOKREEHEAMICHEBE T 2XLERS S,

T CHIHERRRE R R L, TS S —va
UL, EEFICERREZEEREO Y = 7Y A b R
RELINN—=Va VEENEIMNETXA N 7 A
NEFBIAI, T TV r—a B DONR—Y g v
LTS, N—= g URNRRDZEAICIIESROT
F—rEHL, FUrn— R RR=V2FRT5H5L9
WZ L7z, 2B, Ry FU—ZTEHE L TV 720 PC
TT 7V r—va s EiEE LG Ea I ERICE
FET 7T I — T LOIC LT,

4. NRABOIKRIZDONT

K77V r— a3 AAXFNE R E R 72—
BRIZ L TV ey REPEREL s F5HE
W@, BRE T SNS AL THML
TWb,

T, FHEEICOWTH T e — REEHR~N
oo XU rvm— FRUIRERELZEEHEY = 7% A b
DT 7Au T InGHEE L, e /B%E 7w T A
TETFVr—var7ZrAn (zip 77A40) ~
DT 720 RNtz Xy —K
R=UIZT VA LFEARAR MRIZHOWTEEZ BN
Ttk L, #oru—REE Lz, £ 7
Uhr—a U ABA® 2016 £ 7 H 19 B D
2016 4F 12 A 1 BH& L=,

FRIOERER 1 1T, &7 7 v A%T 1,384
TI7RAT, O BRBT P UBIOE—F A
KBTIV B AEZRW-2=—0 7 7 & 28T
403 7V BATH T, K- D 5> 5, K
FO2=—I T IR AHIT 57 THY . %< OF%E
BINAKRT TV r—2arERALTY A TEAR
Y MZERYDHATHD Z EREZ LN, F2, K
LSO R - WFFEHEEIT 54 BRI CTH D, b
OB TIIFE—#E Bt D2=—0 T 7 RADH
H2HMLHY, KT TV r—va BNV RAI7 TR
AV NHEELTENER SN TS LD EE X
bz,

° http://www.daikankyo-eng.org/public/

22

FH 1.7V r—aroFyra— R

TR HRI% DL ¥
K - WFITAERY 55 294
BT 3 3
IS Eikfoe S 27 29
— XTI A (FaAH) -- 77
it 403
5. 8HYIC

LY A7 TR A A FOFEBILICL - T,
KT H AL, %L ODEETHEHE~DRIEEIT-
TWb, K7 PV r— g A3Foxn ke LT
FNIER SN TWA LB 2 bb, SHRITAKE
g T BRI SR B L W P = T B LRI D H)
R, WHE I L OERAERRTE T T T 4 VK
R FRT AR E A L, BHEY—LELTH
EHTEDLOICHBLIEWEE X TS,

LU, IZUDIZTHIRARZZ|Y  AFE 6 ADik
WIECTHEIZNERZ LTV A7 TR A b TR
SEDHDOV ATIRBIKRTHDL EEZELOND,
o T, BBITV AT TEARAY MY — /LD
TR EIMEDH D ) 2 7 RBEICHOWT S
& - MO E L&z,

HEF

R —/VOBRRICUT-Y , FREREOEST —X
RN 7R & E LR R Y X7« 24
BHFRY =T A% v 7 OMARANK, GERIEHRD
BB LIOMEZW e FE L ER LERFERF
CRY AV N SRR O A B,
Ry 7 ZEFNLVORMERENZEEE L TEA
TG E E BEE A T E OBIATHER, £ L
TS LWT A a v BERWZE & £ LR
U R - ZREHIROBEIL)Z U KIZHE < By
7~ LET,

2B ik

(11 EAZ@E®ED (% 0918 & 3 #5) , (L WE%
W2 XD fERME ST A EEEORESEICET 2t
DUNT (2015)
http://www.mhlw.go.jp/file/06-Seisakujouhou-11200000-
Roudoukijunkyoku/0000098259.pdf

gL B SR ERG e (2016) [7 %A MLZHE Y
27T RAA ] PRTHBIEEY =
PESERIA T2, SFRIRESORE (2016 ) |, ¥
P43 58(5) (2016) 181-212.

https://www jstage.jst.go.jp/article/sangyoeisei/58/5/58 S
16001/ _pdf



Development of Chemical Risk Assessment Tool

FUJIL, Kunihiko”, NAKAMURA, Osamu®

“Division of Risk Management, Department of General Affairs, University of Tsukuba,
1-1-1 Tennodai, Tsukuba, Ibaraki, 305-8577 Japan
®’Safety and Health Promotion Office, Kyushu Institute of Technology,
1-1 Sensui-cho, Tobata-ku, Kitakyushu, Fukuoka, 804-8550 Japan

A new Industrial Safety and Health Act have been enforced on June 1, 2016. This law make employers obligatory
to evaluate the physicochemical and health risk ascribable to chemical agents. In a general way, aerial concentration of
the chemical agent is compared with its exposure limit on the evaluation of the risk on the health problem. But there are
many agents that have not been established the method of measuring or the exposure limit. In this case, it should be
assessed by estimating hazard and toxicity.

In this report, development of the chemical risk assessment application using control banding and mathematical
model is described.

Keywords: Risk assessment, Control banding, Mathematical model
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The development of ocean acidification research using the station on Shikine
Island(Japan)

Yasutaka Tsuchiya, Toshihiko Sato, Hideo Shinagawa, Daisuke Shibata

Shimoda Marine Research Center, University of Tsukuba,
5-10-1 Shimoda, Shizuoka, 415-0025 Japan

A research group from the Shimoda Marine Research Center has located a natural CO, seep on the island of
Shikine, suitable for ocean acidification research. Although other seeps have been located in the world, this site
represents the first to be situated in the temperate Pacific Ocean. The marine ecosystems at this site have had a lifetime
of exposure to elevated levels of CO, allowing the research group to study them under natural conditions. The seeps
also provide a unique opportunity to study how natural marine ecosystems may adapt and how organisms may
acclimatise after life-long exposure to high CO,. The station was set up on Shikine Island specially in order to allow the
research group to utilise this valuable resource for researching the effects of ocean acidification. The research group,
along with collaborators from around the world, are currently using a combination of field surveys and in situ
experiments in order to understand the effects of rising CO, levels on marine ecosystem.

Keywords: CO, seep, Ocean acidification, Shikine Island, Geochemistry
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b A A laEFL— M Ea=k 1L v o
UR-37008 Ml [ U7z, JLULHiAEA @ M 2 s
Z FeCly AR LIHFE L7= 0.5 %(w/v)ERIIT) KA.
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DMA 3 R R FEIR AL PR i i 5 i D &% L — MRS
(BHEZR &R 100 L, GHE 1) THERESND Z
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34 (R LTZKEB(LT &2 o pb Co e F L
AF AL BOIILEB ORFHER O, AKEE
FLEME LTI ATF b e F{LAEMITRE SN T
LEHID, MZICEEe E L AHEREZ0NERET
LHHEEBR U, BARW e aRlEEfEx, £7
BEAKRE 2 THHEKRERTE JIS K-0102 (12”7 X9
B PEALERZ LT D 23 OBRBFIRFIOLEE
WLV R RRELZERET H, WIZ, FEKREHZD
WT 3.4 OKERILT v & v el A B4 1 BENIE R
FWSEE R ATV © BV, D)2 RN E =
Bo ATFALERKE FIL, Db FEEEM) RN
e BRERMEZLSIWfEE LTRD D,
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3.6 R R BE I AL HIL i RS HfE 1 R~ 0D i
# 2. L FE L A T AL & SR OG5y BIE REAS

Total As™ As(v,In) T Organic As
Sample name(Volume) B 3 3
mg-dm mg*dm mg*dm
Batch 28-A1(8 m®) 0.24 N.D. 0.24
Batch 21-A1(7 m®) 0.11 0.002 0.11
Waste Tank19-G(0.5 m®) 2.45 1.89 0.56
As  container No.1(0.01 m°) 1.42 1.44 N.D.
As  container No.2(0.01 m°) 32.8 50.9 -
As  container No.3(0.01 m°) 19.4 259 -

* :Dilution / Graphite Furnace Atomic Absorption Spectrometry(AAS)
T : La(OH); Coprecipitation / Graphite Furnace AAS ; N.D: not detected
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S 75)6 ﬁi%éﬁ%i@ﬁﬁ pH TR A E%%]}éf?((} k,R.Ad J.Am.Chem.Soc.,42,805(1922)
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F AL FASRE S A Z & BTSN L TLy (2] /NP, (REFEL . REEHE : T {ESF (Bunseki

Do uﬂ6@fﬂﬁ7ﬁ>f‘o FBREFITB W THIED Sy Kagaku) ,vol.28, 517 (1979).

BIS ZITER L THEAT D ppb LSLVOFHKER 3] {uﬁaalﬁ o R T R I U A 7 K AL B
DRERRE LTT b1 20 XL — M i ,vol.45, 15 (2004).
Hgﬁ@iﬁﬁmmégii kgﬁf}fto My WL TR, L © AT (Bunsekd

Sy - . ey N Kagaku) ,vol.50, 187 (2001).
FAIS, pH 12 LLETIT D KIAL T 7 IRIIE (5] TiRdbARERE  1IS K 01022013, p.4d, 15, #tkto

% MR R BRI AL B s HE R BR D 72 8O O TREE By ATALER
IS LTz, D DORERD LIRS 2 o4t (6] FARA, Elﬂﬁurt R B IR e
TEIE A T4 B, R e 2 e A F ke M REFFIC Té%%%%ﬁk%@&m p.186,4.5

BEETLIBAE” (1988).

Separation behaviours of methylated arsenic compounds from wastewater by
adsorption and desorption on chelating resin and coprecipitation

Yasuto Kashiwagi

Office of Risk and Safety Management , University of Tsukuba,
1-1-1 Tennodai, Tsukuba, Ibaraki, 305-8577 Japan

Removal of inorganic and methylated arsenic compounds from inorganic aqueous wastes at the inorganic liquid
wastes treatment facility of the University of Tsukuba was investigated. In particular, I studied separation behaviours
of methylated arsenic compounds from wastewater using fluoride anion chelating resin ,and copecipitation of inorganic
arsenic(II,V) and methylated arsenic compounds ( dimethylarsenic acid, monomethylarsonic acid) with Iron(III)
hydroxide and Lanthanum(IIl) hydroxide as collectors. As a result, I developed a simply selective determination of
inorganic arsenic compounds(I1I,V) and dimethylarsenic acid in wastewater by Graphite Furnace Atomic Absorption
Spectrometry. Moreover, I confirmed the removal of ppb level of methylated arsenic compounds (especially,
dimethylalseni acid) from wastewater is effectively completed using fluoride anion chelating resin.

Keywords: Methylated arsenic conmpound, Fluoride anion chelating resin, Coprecipitation, Iron(IIl) hydroxide,
Lanthanum(III) hydroxide, Wastewater , Graphite Furnace Atomic Absorption Spectrometry
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The Investigation of optimum chamfered shape in wood products

Chiaki Tadokoro

Technical Service Office for Life and Environmental Sciences, University of Tsukuba,
1-1-1 Tennodai, Tsukuba, Ibaraki, 305-8572 Japan
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