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Application of Waste Wool to Biopolymer Material
— Dye Sorption Belhavior of Solubilized Prodicts —
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C.lLAcid Orange 7. on the wool fibers and the

kerateine derivatives solubilized from reduced wool has been investigated, in relation to

the equilibrium dye uptake and the apparent dveing affinity.

The equilibrium dye uptake for the supercontracted wool fibers was higher than that

for the untreated wool fibers.

The disulfidized kerateine ' KSSK) had a larger dve uptake than the supercontracted

wool fibers.

The S-carboxymethylated kerateine (SCMK) showed a low dyeing affinity, probably

because of the eletrostatic repulsion between acid dves and carboxyl groups, but gave as

much amount of the dye uptake as KSSK.

This result suggested that the amount of the

dve uptake was markedly increased by the fission of the disulfide bonds of the native

wool keratin.

The heat-treated SCMK (2 —form) had the same amount of the dye uptake as the

untreated SCMK (e —form).

The S-cyanoethylated kerateine (SCEK) showed the maximum dye uptake.

The saturation value of the dve uptake for SCEK was almost double that for the

untreated wool fibers.
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Laser Surface Alloving of
SUS304 Stainless Steel with Molybdenim
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Laser surface alloving is a process in which the surface of a workpiece is melted to a
desired depth using the laser beam with simultaneous addition to powdered alloying
element. Depending upon the choice of alloy design, a less expensive base material can
be locally modified to increase the resistance of wear, errosion and corrosion. Only those
surfaces locally modified will possess the properties of high-performance alloy.

In this paper, laser surface alloying of Mo into SUS304 was studied and the surface
properties were investigated. The main results are as follows.

(1) Surface of SUS304 stainless steel by laser was able to contain maximum about
15% Mo.

(2) The increase of Mo content in alloys raised a value of hardness and improved
wear resistance.

(3) The pitting potential in 3.5% NaCl for a 25% Mo surface alloy by laser was about

650mV and the pitting resistance was improved superior to the bulk of SUS304.
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Schematic diagram of laser surface alloving
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WL CBY, ERLICENTIER L, 212077, &
B, $EB AT 22 - Tid e TRk L ML
BALEE (1050°C T109- BT ok BE & AdL) 24T 72,

%2 BREEDTFHEK (wt%)

Chemical composition of alloys tested (wt%)

T ¥ & f w (wt%)

K OHf - -
Mo Ni Cr C

10% Mo+ SUS304 10.5 7.46 16.0 0.07
5% Mo +SUS304 5.34 7.82 17.2 0.03
3% Mo +SUS304 2.75 8.28 17.4 0.11
SUS316 2.10 | 10.5 16.8 0.04

SUS304 0.16 8.6 18.0 0.05

. ERERBIUEE

3—1. L—YVEHEGEORE

L RMEGEILIZH0T5, LM EGOEHEL
;ﬁi'\*éf:m;. R % L REHE 2 2L s THE S
fio7z, ¥z, L—"FHH%180W—Ei2L T, &
ko K Lzu~#m%ﬁL£* i, FEEhEE 2.9~












KBLIE P AR AR O R AT HEYS Noo 4, 19491
AELCES LT D, Wl PINKEEEMCLD
AfOMS L, BYTTFEERIIMLT, L—-H il
HRIEDRB LTIIF LA RL, ) 772 FA 0
E BRI ERHLTV D,

3-2-1. BFHERR

U —HD & B Kl A R omd R RN & ST 5 720,
KEGURHERRBE E 1772, 2, (2L HIZSUS304,
SUS31635 & O M M VL2 iR & A REFE TH G, IR
DR DML AR 22, IR
PERLGHIT2 86m/sec T & T KftiZaL, €1 7T &
Hiis & DB D S R E A AN D H - 72,
[1202, FEEEMIE2.86m/sectz B A, L —HEMiAE
LMD &EN 77 > TARIIHT AR ATRLIILD
ThHY, BUTToTAROMME L LIz, FHEM
LLTvh, JHUEEYTTL GANGOIEINC L HHiE
DD & F 2 LA, s, SUS304, SUS31635
TR EERD L AR L, ) TT
ZAGWIZHL T, L HERAEASILORE XL L
oL, BUTT L GATMORNE £ LIz, RN
LLTw5,

RAME: 2 1 ig!
MMM : 200m
MEBEE: 2.8 6m/sec

O Lv—¥YrRhiitEt
o BB K EAW

0 5 10
AR E R T
[12 &Y 7T 2 4RI OE

Relationships Mo content and wear loss

3-2-3. LERR

Vi L AR ERom (oM £ G 5 2ol
LA 21T - 72, AL ONE T oz T /7 —F
SHMEO—HZ Q13203 22T, WiREIE L
2Lt BB (JLAWRD) Zlbecl TAL L, L —
H LM eI & S WETE, SUS304%5 £ FSUS3161Z
HARTEGEAERI 0T ), FL LA s =
HWTNEDH LD,

41413, =9 77> Thiw e LAL o A L 7:
LOTHD, JLAKLLE LT, LHHEIEA1045 L 15100

11

uA/em? 2 % Bilihy (Ve'loss L usVe'loo) THRDOLZL
DThDH, BNVTTrHEOMNE & LIz ILELn

100 T
3 sENaCt WY |
wERS :
MW 16ar/an - f
]
P
- .
g o
i ;|
b
10r : |
! : ;
!
!
52 |
!
- |
l P
. SUS304
l:.' —.-SUS318
LT EREASEE (1 Setukel
Woskxh Uszidm/sec,
. DezDsti0nm (J40m}
%s 0 05 10
e v (V vs SCE)
13 7 2 — Fortihie
Anodic polarization curves in 3.5% NaCl
800
3. 5%NaCi 30C
— SRER
=] W3 EE 16aT/nin Ve 100
[7¢]
- <
> Ye'
= C{/ e’ 10
< 600 /
= 8|

- SUS316

-1

4001

%

i

P
g
2

O @ L-¥EREAR(
200k A A BEEKEER

< . .
0 2 4

F)VT7TFoEHEE (wtX)
FE &Y 77 FA AL R
Relationships Mo content and pitting potential in 3.5%

NaCl
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DB > THY, L—FENaILTli i e
7T EAW2. 5wt %L RIZ600~650mV Th 4
DL EDL —HFHY KM, L —-FHIEAKRW T,
Y HIEI210mm/secTh 72, %t BV TF L 48470
LOSUS3MNILEERIE300mVEE, £ 75 Gh @
2. 1wt%NOSUS3I613500mVELE TH A, 12, w5k
PRSI £ B KOG L ® ) 7F > 41z
MLTL =FRAGEILORK L IHTFE UM 0L, €
V7T THah 3w BIIEE TR ® ) 772 G4iwoD
e & LITALERNTIE B L T

4, #

JREEAT 2L —HIZ LB Kt ik ® 7, L —Fiist
FMORH S L UL O RIER s R 5 & Uit
DG TREE T 70, ZO%E, KOZ L b
1.

(1) SUS30427 > L 28D LIiiZ & ) 772 k4 i
fiil, v **"f—-#liﬂfﬁﬂ‘7 s TELIY )~ ) TT
O (R 250~ 100m) A5G 5 107,

(2) KEDOMEYEIEHNMGE T, B 2 AR
S LA, R Aﬁfﬁf)-?a‘} IS INAR

(3) v —WHRIMTELLEILI 2L, EYTF
> FATAHIISWE S FRIE £ TOB G AT AL,

(4) ®IVTTFoTAT MR E X Lizilix (=470
By A= ZEEX) (3 kL, Vfﬂzm@v&i“téfﬁirﬁmfﬂﬂ
LI, RN OWEHS WETE S,

(5) v—=HKNOHLIZHWT, B 7F oy
DR E & LIALARIE A0 B L, v — T4
kW, g 10mm/secd L —F S R, ) 75
> FATIED2.5wWt% T, SLAEIEA600~650mV L —H
oA TS 1L WL AEVED KIE 24 A WIS TR B,

BhHVE, Loy &GSl ki KR Kk
PR LEN R T AL X — RN ¥ D15
kwmn‘wzv —HEN LI T 24D T, 225 %

BERICDERER LI 5 G TS 5 R AFFET
ERURAL st in 1 TV /Cr iy XE T DRVAN I S - AN
KRR & 1T » T e v e e il o & — 210
WFRI RS S DU Qo TE L 27,

E 2 X ®
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Removal of Ammoniacal Nitrogen

by Various lon Exchange Methods

g

Kivoshi Yamasaki

In order to find the ion exchange resin suitable for removing ammoniacal nitrogen

contained in various industrial waste water, the adsorption performance of some ion

exchangers were cexamined with batch and column processes. The most effective ion

exchange resins to remove ammoniacal nitrogen from NHs aqueous solution, H form or

heavy metal (Cu, Ni or Zn) form of strong acid cation type and weak acid cation type.

With the resin of heavy metal form, the eluted heavy metal ion was quite little. And

the effective ion exchange resin for ammonium salt aqueous solution was H form of weak

acid cation type, Na or H form of strong acid cation type, and zeolite. Also it is an

effective method with which ammonium salt solution was passed through the strong

base anion exchange resin column of OH form in order to convert to NHs before to be

treated with the strong acid cation exchange resin of H form or heavy metal form.

1. 3L

RIK i IK DR KT K D SR K T B K
DIH R E NG B 2ohis, 198548 - Laidi s 1) > (2
B3 2 HEKBM AR 2 FLC B, 403 SR ICBEK
B HIEID AL BAE120ppm, Y > 16ppm & ) —RE
L )RV L DB LD Th-7:, £ L T1990
HETH, FEAEDERMIZAML TR 28T 58
HsgfbA frbtLzz, Lal, L DEMIZHBCTRET
XPRMHEELNL)  DHEKMAED L ENTE ST,
SN REYLIAPLED L RO SO R DD TH
50,

BREOCHND I LT v =TERE (T E=7 24
AL U N B) (FEC DM ERAR T KIZE TN
TH ), ZOBEKMAS 3, ToE€=T2Z}
Do B T, ARSI L b s, Ly
L mbh b 2 e iRk b b s L, T =T
ZMN B THZIIENADT v =T O, HH
WMBE L ST KL O Rl MMh H b, & 2T,
LSRN DD E L T, HHA & BRI L -

ST SRR o BT H T BE R

TT o R=TESELELET L HELRHS LTS,
I I T, SEEEYE A F A B A 5 UMD S9N
FA 2 EEoONaR, HA, &4k (Cu, Ni, Zn)
B, XL M EIROESB L L UEE T4 P2V,
FT 50 FETT > E=TARELIT > =7 LIKE
2T ENBT > E=TEREROREI AN AT &
BADOMIME 4 A MEEEL, ThE I THEME
Pz A T LR TE LS ORAEMRE #~, 2L T,
AL ORECL THAZL 4 A > THRIC L B4, b
I L 50, ACALIZ L AR BLED S FEREEMZ 72,

2., EBRH &

(1) 44>k
SRERVE 7 F 4 o 3Siedstin, 99MEtE A F 4 o SRR,
XUv—FrERE LT, THEFNIZAL XA ASKIB, 74
X4+ WK20, #4 x4 4>CRI0 (T =FLK
W) ZHV, T4 P XL TRAEETTAFAS (F
THERS) 2HV7,
(2) SoFEICL IBEER
AT ARG OMDEERE A A > R LB &4 A2 &
WKE200MN =77 2 32 AR, ZHZ50mEn0,2
M NH.ClZ 72 (s NHaK &t 22 TKFR & 588 (18
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2HERL, RO 2em) T URERERE 9 Lok, 4 A KR
EEBRSEHL, BROSRERE, pH GEHE-T
FRRRE) FlEL 7,

(3) DS LEICL ZBAEERR

WU (RHE10.0mED Bl £ A > B b fo g 4 A >
WK A5.7mme DA T L4228, 10mMONH KT
F 721 NHCUKF K % 240m8/hr THlli L, i i % 20me
FTONMLTET T 7 3> DEVEBEL E &ML
7z,

(4) 2FME, E2RANEORE

KEKGERN LR AL & T EGRIEE, TN
RRRIIEN (HIANATER, TN-7%) 5L
TR R (HAS v —L AT 2 2B, AA-1
B FHGTRIEL 72,

I, ERERCER

(1) ZYEZ7KBERPD7VEPHEEEORIEAS
* L ZME~OBRE (/37 Fik)

0.2M NHuKi&# (pH11.4) 50meE A 7 > 5 (kS5 . omé

(R A 4 > RURE) & L BERINR & ) T2 KBICE - T,

BREA A 2 REDT > =T KB OT > E=TIE

BHELEEOBRERARET BN ETF O 2 M, £

DFERE T LIZRT,

K1 TrREZTRGHIDOT > =T WM 2 G404
* AR DMATMERE (5 Fik)

Adsorption performances of various ion exchangers for

ammmoniacal nitrogen in NI aqueous solution (batch

process) .

P B ) ol e

(%) (ppm)
MMt A F A > Na®t* (5.0mf) 0
B HA (5.5mE) 98.3
Cu®l (5.0m) 99.7 0.8
Nify  (5.1me) 95.9 0.0
Zni o (5.1me) 97.6 0.2

SIRETEA FA > HAY (5.0m0) 99.6

LB Nalt  (9.5m€) 3.0
Cu  (6.1mf) 96.0 .2
Nif4  (6.2mt) 90.5 .2
Zn® (5.6m) 92.2 .2
v —F#R Cufld (3.4m) 60.5 1.5
Ni%  (3.4me) 62.1 0.0
Zn® (3.3me) 61.1 0.9

4 74 FA3 (HAK)  (5.0ml) 44.3

0.2M NH; ki (pil11.4, N& L T2800ppm) 50me & 1 B¥
BE & 9
A ]

Z ORI b, OiEEETE A F A L TR BT S & e
P F4 s iroHR &4k (Cu, Ni7:iiZn)
Y, TrEZTAKBHPNT S B THREFIMLT
PRI AN RO, Lo b e, 112 A
EREEA A EEHEL Y, QX v — ERoE g
MEXFTA ML, ZHHENHA, 4 ) R
HEFE, Quafsth A F A4 o LHRENES § BEEN S F
A ERONaRIE, 13 A KA N L, B
ZEhibrst,

HF AL A REHIEOHE AT > & = T Isx L ToE R
MHETRTOE, A4 TRRAEL I EY LR-H +
NHs—R-NHy," &y p RIS L » THRET L0k
HFZHL5,

12, HFACEBBROE GBS T o2 =TI
L TomvRAREN 233 id, R—M*'+ 4 NH;—»R-M
(NH3)s®' & v B RIG = BRI S » T T > £ =
THREIEINAET B 720 (& ) ERIZIZR~M(OH:)*
+ 4 NHa»R—M(NH3)""+ 4 HoO & v ) Bl 750 #K
WnzH®) EHEZLNb, 2oz ki, CulENIRn
GO, E OB EHSEFIZB -2 2 2 H 5 ¥
b,

XL — MR R G A A F & 2 RBHED TR
RNCHL T7 > 2 =T 2RERE 595y i, &
T4 A HF L — PETROERECRIL T, o
LRPIET L DT > B=T 2 MATE L 72H PR T
&5,

HF A IR ONAMAT » =T KEFHF DT ~
ETREEFIIHL TUI LA EWATEN YLD, T
CEZTRKFHRPTIEIT > £ =T EEFZRD KM HNH;
DETHALEL, —HL2r4 A bl Tz H L
HiLh,

LATA DT BT KERNNT > =T HEFEH
IZHLTLT > 227 LEKERTOT > £ = TIESH
I2HLTLMAEEN 2R T O, FROTLI /5 A6
HRKEETH Y, »OMEIA > H A+ 2 iR
e EEZ LA,

ZHHDZ EDS, Ty BT KEHKENEE KNS
PRETrE=TRBHEORABREIIMEZ X ) LD, %
FohfgtE A F 4 > RIS L O A F A SR
WOHME BB THY, K THL— O REEE
BEELFTAPTHL I LD bh 12,

(2) ZVEZVLERBERPO7 L EZTEEBRNE

B EME~ORE (/v FiE)
0.2M NH:CUKiE# (pH4.8) 50me » A 4 > ZZAS . Ome
(BRie A A > RUGREE) % LBEMIIR: 5 T2 EBRIZL - T,
GHA A ZKDT > £ =7 LEKERPOT > E=
TR E L EORENARET BHEN 2 FHoh 2 RN,
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£2 TrRZVLEKENPOT R =TRERINTL &
(S RS SUNDLUIE Sk i
Adsorption performences of various ion exchangers for

ammoniacal nitrogen in NHa salt aqueous solution (batch

process) .
.. (RN S I O S 2
F v M ik
1 v % &K (%) (ppm)
shfstE S F 4> Na®t* (5.0mf) 53.0
THpy 1R (5.5mE) 54.0
Cu®  (5.0m¢) 29.2 1150
Nifl  (5.1ml) 32.4 139
Znit (5.1me) 35.9 1200
e F A4 HYE* (5.0m) 6.7
LA Naty o (9.5me) 73.0
Cu®  (6.1me) 11.5 427
Ni%  (6.2m) 18.7 1052
Znft (5.6me) 15.8 908
XL — - BE Cu®f?  (3.4mf) 5.3 94
Ni% (3.4me) 8.5 196
Zn% (3.3ml) 10.9 186
A4 74 FA3 (RidK)  (5.0mE) 51.6

0.2M NH.ClKRF# (pH4.8, N& L 72800ppm) 50mt & 1 Hf
ik & 9
* A A Y

HREL21207,

TR, OT > 2= 2 KENPOT > £=
THREREHFIIMNL Thrad ) EulAiie 2 5o oni, 3988
T4 > Bt ONaR], Samett 7 F F > Libitii o
Na@rHRB S U474 b THE, QZitbikeT
SERETE 4 F oF o IR EER D B B IENY, imstEs F o L &
Mo R, X v — FEIROCEEE S L OgymgE
A F 4 > KBGO HR A, Z DI £ TIRERE T & §%
P, FIUIEEC T, QLo b, wTHoOBEL R
EERITEEIBA A DDA HEHELTLEY, oo
L,

IRETE 2 F A L THBIE ONa, SR A A & R
BHiEONaR L LA 74 b T 2= 4
WAKEHDOT > £ = THRERI M 2MASIL, 0
ML AA RS LD LD H 251D,

TEBYUNT > E= 7 2R KEH P OT > & =T HES
AIZHL TRV MATREN A TS 0Ny, T E=7 4
AREHN TIE T > £ =T IERED NS 2 NHy o2 T
H0, B4 A AL TEANILE—E5 TH L7
HEFZONE, &7, ERBA A D) ERT S

DiE, NHaOhO g4 A > &4 42 L TIHRAES IS
12hThH b,

IRLNZ EN, Ty 27 LS5 KIGERARTEDNEK

15

DHEIIT > E=TREHXOWAFR N Z £ 9 LD,
SSRETE 7 F o L IR ONa M, sEMEYE A F A s i
BENafinHA, ZiuzE4 74 b THE I Lhbhro
7z,

ZIT, (1) DEEEER LT 5 &, mEEtE s FA
RBEINGD k ORETE A F A SRR O H R L R
BRIAT > E=TKERDPOT > E=THERHKIZNL T
RLUTZRATHEN O H T - Lo hsbmd, Lzn-
T, T =7 LEKEMIRKEDONEKD £ 7R %0
FIZIE, ZAUHOEIEEZ v, s s L TNH. #NHs
1T B2 T = A 2 S BIIROOHA D 4 7 2% 51l
FTHEDEZ LD,

(3) W LFEIZLB7PETREENRERE

Ry FHEIEWT Ty 2=TKERFNT > =T
BHEDBRLAATNTH B Z L bbb - 12ty +4 >
THRBIN D & OUSRRIE A F A o R OH R b & 0°Cu
TN H T LA BT 2 € = TR FE R I £ M
7.

SEEETE 7 F o L HRBIR O GO LR - L
TRz, WL Nafomes i 22 HEL, Cutt T
% &, Mifid g tonlomM NHokigim (N& L Tl40ppm)
DI CuTA 2.4 €, HMAT.6 ¢ TuFhLnal)
DME R ThH Y, Sy FETWS U A3
AT LETLHR S, 7, RS TpHA 2 EXF
BonsnT, EHE THRVOBMYES THE LM
biLd,

10 Al
H¥1l1lmlErit -
Cu%10ml e ; 10
~ | 10mM NH.k@# f |/ / 1°
s ! x
2 | 240m1/h < ! 18 %
E ; |
& ! i 7
L S / I
= NH, [/ HE 2
4 \’
7] ——-—Cu¥l_g, &
/ &
. L +40.2 =
LT PPy Pt § By
oO 1 2 3 40 E]
AR (1) ©

1 GNP A F A iR (I F7202Ca®) (28 3
NHs G125 2 ik i
Break-through curve for adsorption of NHs with

strong acid cation exchange resin (H or Cu form).

W RO TCuRDFHHR L )T 5 2 e
DEFTHULNED, ZOMERIL <y FHETORR L
LT3, Cuosgs, H1vsWsha b 5iCu®
DB TE L TV 525 MRS TFRIC R S50
KA TO. AppmEEIE TH ) BT v S R X 405,

B, Cu™E - 22t R T & & LIz kil
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DAHH T 2D 50 ST~ 2 - T AT
HiEo EVBESN, Y0l TNHaAWATL TV B h
T L A TE D,

KAZGIRENE 7 F o > CHANE DB (o DE5 Y- £ i B 22
ELTHR 223, HBI0mE & 2 i 0 2 Cu Tl
&, PR E TO10mM NHaKiE o i Haps
2.6 ¢, Culih1.85¢ T FNLhi ) DUARTHY,
Wik DA D A T LGE T LR X ALz, mREE Y F
A 2R BRSO L b TR oM™ £ pHIZ £ -7
FEWHIZIT I S EHTED L Lilimen i s,

10’- a1t
HY¥10mlEAdCu®12. 2m] o
10mM NH.kB# .-~ .

E 240ml/h 83:

£ a
= . 7
gopr - --—~ 6

.:.]

2 5

T -

z £

04 o

a.

0.2 —

------ =

% ] 2 3 20 ‘E

Wk (1) Q

2 g9EEtE s F A Loty (I E 23 Ca) 12k B

NHaWBAGTZ 1501 5 b it 45
Break-through curve for adsorption of NHi with

weak acid cation exchange resin (H or Cu form).

WG Loyl ko, HRo KaCufi k)
BALT VD B05 ZHL Xy FIHETOEU L ITL TS,
Culllnsity, Cu* DiwibASBIIIC I 14 L T 505,
0.2ppmfEETH ), ZHLMEI L LHMS LS, F
12T BT ORN OB AEFE RO A i it
1L > THBETELNICUROFR 2 TH S,

(8) DS LEILEB 7V EZDLBKBERDO7
ZPEERORREEE

FY, S FETT 2T 2EKEOT Y =
TREHEDMR LA N Th - 724 F > LKHRIKD 5 5 58kE
M F4 > BRI ONaMEB L CH RO A F 201250
57> = TRRRHER LGS P, FU % da bl
LT 3IZRT,

Na®iome x i Sl HR TR S &, HiksF T
H10mM NHCUKFE RO EIFHA 1.5 €, Naklns
L3 TOFHL L) DR TH Y, Sy FHETH,
WIMBIRE DAL A 7 LT L LS fL,

LaL, (3) THLTYE=TKGHWIOT>2=T
MR U oMt 7 F 2 > RHBHROCuRIARL 72
MPRIR2.4 € S HNB &, W ROBIRONA L ILE L
PLED, £ZT, ST = A RO O (7
1A A > SAIOBOCIRI2Sm &5 B 1) 2Ol h T

Or HELIml3rR —
’Vl Na®10ml /‘/'f—g

~ | 1omuxuciAza NHe 8
= \ 240m1/h /
£ \ / 7
=1
£
E
2
N
=
z

0

i 2
WER (1)
K3 sy o o s (U £ 72 e Na®) (2 k5

NH W ATz 450F 2 i i
Break-through curve for adsorption of NH:' with

strong acid cation exchange resin (H or Na form).

L4l C, NIL' 2 NHal oS Xk, T 40 & saglh:
A FE L BB OCU MR T 5 2k 2ikA, D
AR 40293, NHa KSR 2 i+ 24850 2 &
UL oL Zeikibillidg & FAL 2205, [Tifid s Tor
HOGH BT EMN2.50 L2 L g, Cu* Dikilik
JEAS10ppmL U L % » 72, FuCu* digdilz, 7o
E=TRELD KD EA T ILT L0 THEINMIZ
(I L £ 205 00h, NHaoKiGl % i 2 850
EDZDROCOMBIIHEL A, B OIS0
BT, MBI E ) LT L-MCOsM I > T L D
SRR D M bILS,

15 Cu®10ml
MERET A U EBBIROHA H 54
(C1lB25m] 25 HE) i
NH,
10mM NH, C kg
,'ém-
E 240ml/h 10
S
i.; ----19
= 8 =
T 12— 7 &
“ 5t e 16
""""""" g 15
4
g
e
3
[§)
o 1 1

o
—_
o~

2
wEE (1)

X4 SR CTET = A > il (OMWY) — st 7 o+
>IN (Cu) S & AN AR B A
Hih

Break-through curve for adsorption of NH.™ with

connection of strong base anion exchange resin

(O form) and strong acid cation exchange resin

(Cu form).
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(3) & (4) DERET
ot EBER - fif+ 70
ML ERO—BRE L Tk
3T TEHEC, 21T, 9
fet 7 F 4 2 SRR O H £
23 Cut A 7 24002 2mMay
NHaK#EM 2 L 22354 &
10mMONHa K E % ik L
PO 0 RUME A S R & HO
5 L&, HETIE 2mMa Yl
A%, Cu™-Ti1iomMa h s,
MO KECZEDb2rb, =
PUEHRI AR & 4 A 2 38 4%,
CuipAlfiiz &k 5 X v» 9 NHa
MRATOEREE DI 2 Pl L T
WHELTHBTE S,

K3 T RATEREOMAE D F 2 IR JIR RGN

Break through capacities of various ion exchangers

for adsorption of ammoniacal nitrogen.

HoF oA L & BB (BRI WO B (BT BTC(meq/mt-R)*
SEREME A F o4 o MBS Nat!  (omf) | NHaKER  (2mM) 0.15
TENEME A F A L e Y (11me) 1.80
T S NHok## (2mM) .

Cu"  (1omf) 1.97
SRETE o F A L SRR Cul (12m) | NHaKkizim ( 2mM) 1.42
SRAETE 7 F L SR 11me 1.65
A £tk N ki QlomM) o
Cu't (1omt) 2.40
GOREME 7 F A o T 1ome 2.6 0
AR il 11 NN Gk (loma) ’
Cu'tt (12m¢) 1.85
SEEEE 7 F 4 SR Natt  (1omé) 1.30
[R5 (11mf) | NELCIAKER (1o0mM) 1.50
Cu#tt  (lome) 2.50
AR A F A BN Cuft (1oml) | NHL.CIAKER (10mM) ~0.1

4., 3H

Si%240me 'h
GHPEENEKRPDT > =

THERED L A > TR &
LW ATBR 2D F 4 8 5 02
FTorniz, TrE=2TKE
WEIET 2o L KE
PopnT > 2= THEERIINT S KA 4 L K RIKOM
AEE A 2 <y Fi 2 7 T LETHAN, LD Z 2 hihh -
7,

(1) T 2=T KFWIDOT > E=T MO S
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Treatment of Spent Copper Pyrophosphate
Plating Bath by Recovery of Agent

g i

Kivoshi Yamasaki

PR B

Shigenobu Shiroma

EAIE N

Yasuhiro Hatano

Method of treating spent copper pyrophosphate plating bath was examined with addition

of hydrochloric acid or copper sulfate solution. Reduction of pH of the solution to about 1.6

with the addition of hydrochloric acid brought about precipitation of a erystalline mixture

ol copper pyrophosphate and copper phosphate. Almost all copper and two-thirds of

phosphorus in the solution were removed by this treatment. Addition of an optimum

amount of copper sulfate to the spent bath resulted similarly in removing high ratio (299.7%)

of copper and 90% of phosphorus as a crystalline precipitate.

The precipitate obtained by

the treatment was almost pure copper pyrophosphate. Copper pyrophosphate contained in

these precipitates may be used for making up new plating bath.
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Composition of copper pyrophosphate plating bath.
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Influences of the Cell Membrane Complexes(CMC)
of Wool on the Photofading of Dyed-Wool

HHOERT BRSSP

Jitsuo Sugai Kyohel foko

+/§ bjiz_’_‘***

Joichi Koga

The presence of Cell Membrane Complexes (CMC) of wool fibers may have a large effect on the

photostability of dyed-wool. The influences of the Cell Membrane Complexes(CMC) of wool on

the photostability of Crystal-violet(CV) on dyed wool and in aqueous solutions have been

studied. It was found that I)the photostability of CV dve on the solvent extracted wool was

improved and 2)the photofading of CV in aqueous solutions is accelerated by the presence of

soluble CMC components.
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Controlling Fiber Content of Long Glass Fiber Reinforced
Thermoplastics by Dry-Blending Method

S OB Bl

Chyusaku Yoshikawa Syoichi Kuga

Long glass fiber reinforced thermoplastics (LGFRTP) is commercially supplied as only

high glass fiber content grade. LGFRTP with low glass fiber content was prcp‘ared by

dry-blending commercial LGFRTP with the matrix resin. It was expectedly found that

mechanical properties of the prepared LGFRTP were superior to those of short glass

fiber reinforced thermoplastics, especially in flexural properties and impact strength.

The glass fiber dispersion, which determines the degree of weight variation of injection-

molded specimens, was found 1o be dependent on the uniformity of the blended material

before supplying to the hopper.
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Compucter Analysis for Fitting Viscosity Data of
Molten Thermoplastics by a Polvnominal

I A AT

Sadao Hatanaka Hiroshi Kitagawa
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Yoshimi Yamane Atushi Fukuda

The viscosity of molten thermoplastics depends on both shear rate and temperature.

Those viscosity data are essential to computer flow analysis which is now a powerful tool for

predicting the flow of molten thermoplastics into an injection mold. Then it is desirable

to describe the viscosity data with a mathematical model over the wide range of shear rate

and temperature.

In the present paper, we develop a computer program, which is capable of allowing us to

fit the viscosity data by a polynominal including Bagley and Rabinowitsch corrections of the

measured raw data, to show fitted curves obtained at each stage of calculations on a CRT

screen and to take copies of those shown figures with a laser printer.

This program was verified, using the measured raw data of I’k and PP. The agreement

between data points and fitted curves was quite good except that at low shear rates.
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Their Langmuir- Blodgett Filins
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N-Octadecylsquarylium dyes [3a-3e] were synthesised by condensation of squaric acid with

N-octadecylated 2-methylbenzothiazole, 2-methylbenzoserenazoles, 2,3,3-trimethyl-3H-indole

and 2-methylquinoline and monolaves of these amphipathic compounds were spread on distilled

water. From the measurements of the surface pressure-area isotherms, it was found that they

can form the stable condensed monolaver. Using the Langmuir-Blodgett method, the Y-type

monolayer assembly can be obtained.

The transmission and reflection-absorption (RA)/FT-IR spectra of LB films with 1~9 layers

of [3a] suggested that a long axis of the chromophore is oriented with a certain inclination to

the surface and the two long alkyl chains are not perpendicular to the surface, but considerably

inclined.

Depth distribution of the higher order structure of LB layers deposited on an Au-plate is

examined by means of XPS, and gave about 29A /monolayer for [3a] .
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properties of amphiphilic squarylium dyes
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Behavior of Piezoelectric Quartz Crystal coated
with Rhodamine B Langmuir-Blodgett Films

S
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A quartz oscillator(QO) is usually affected by adsorbed mass(Mef) and electrostatic
fields(Eef). The frequency shift of QO coated with Rhodamine B Langmuir-Blodgett(R-
LB)films suggested that dehydration from the R-LB films depends on retention time in
water and surface characters of outer layer of the films. It was found that the
frequency shift is well proportional to the concentration of triethvl amine, but not
proportinal to that of tricthanol amine, when QO is coated with the films,the surface of
which is hydrophobic. Since these behaviors agreed with the dependence of specific
conductivity on the concentration of the amines in solution, it was recognized that the

frequency shift of QO with hydrophobic surface is strongly influenced by Eef(specific

Yoshiaki Sakurai

Nobuhivo Kuramoto

conductivity of organic elecrolyte) rather than Mef(specific gravity or viscosity).
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Osillator circuits assembled

L1 K TosgmIgkE (MHz) %2 AFNTa—nTHORKNEE (MHz)
A 1% 25°C SWSE i 1%25°C
Frequency in H.0 Frequeney in CHaOH
Temp.25C Temp.25C
[l i n} v
A B C D A B C D
2.19 — — — -- 2.19 — - _
N 8.00 — — — 7.79 H 8.00 - — - .00
0 9.05 — — — 9.04 B 905 — - 9.05 9.05
’l’ﬁ: 9.50 - — — 9.49 {é 9.50 — — - 9.50
L ) 1 .
B 10.24 — — et 10.23 i 10.24 — 10.23 10.24
12.80 — — 12.79 12.78 oy 12.80 — — 12.79 12.79
4 i
# | 14.31 - 14.30 | 14.26 # | 14.31 - - 130 | 14,31
15.55 - - 15.53 — 15.55 - - 15.53 15.54
£33 n ~xHp TR K E (MHz)
N 10000
WS a1 25°C
Frequency in n-Hexane P
Temp.25C ~ 80001
{u] # -~
- N
A BB C D N 6000 -
2.19 — — — - ‘_‘§
s ) 00 ( 7.99 7 B
,;; 8.0( 8.0¢ 8.00 .99 .99 20004
9.05 — 9.05 9.05 9.05
f 9.50 9.50 9.50 9.50 9.49
L1024 | 1021 | 1024 | 1023 | 10023 2000 T y
14 7 9 1" 13
% 12.80 - - 12.79 12.79
w | 1431 | 143 - 14.30 | 14.30 AT B W24 (M)
15.55 - - 15.54 - A R 7 AR (e
Depenence of frequency shift on solvents
KA I E LAY
Density and Specific conductivity (2) LBEERBORZK 7
LBEEAENIZ v T, 7 A, h, #5052 1w
11:0 CILOH  n-Hexane e R :"” !
DKM & BHCT B A, S AL IO K01 F =
W (25°C) 0.9982 0.7928 0.6595 ZORMIZKEFHT 225 ZALLBHAKD Y 12 F
, KA [ % e ; BHIE N YT
sl # 1 (20°C) 5 %10 " 2 % 107" <107 leunﬁ’dw} f-* 4. b L, 2oty )Ty g

NS T- €3 | A EERAR
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Accumulation resulted in hvdrophobic films
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Accumulation resulted in hydrophilic films
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Relationship  between relation time in water and

dehydration from films (second accumulation)
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Relationship  between  surface condition  and

dehydration from films
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Dependence of capacitance on number of films
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Effects of Some Additives on Several
Properties of Aluminum Titanate Ceramics

i SRR A K

Yuzurn Takahashi — Hivoki Mivamoto

K e Rkt i

Ket Mivamioto Sugurn Inamura

Effeets of some additives on the mechanical properties of aluminum titanate which
has small thermal expansion coefficients were investigated.Various amounts of SiQ: from
0 to 40wth were added to equimolal mixture of alumina and titaniya. The green body of
the mixture was formed by the slip casting method.Five wt% of MgO, SiO2, Cr203, SiC,
ZrO: or SiaN: was added to synthesized aluminum titanate powders. The specimens
containing 5 ~10wt% Si0. showed small increase of thermal expansion coefficient and
large increase of bending strength.Therfore the addition of SiQ. was effective for
improvement  of mechanical  properties of aluminum titanate with small expansion
coefficients. The slip cast reaction sintering method was superior to the sintering method
of synthesized aluminum titanate pressed powder,becase the former gave higher densitied
and larger bending strength,the bending strength becomes twice as lorge as than of the
latter.”The SisNs added specimens obtained by the slip cast reaction sintering method
showed the highest  bending strenght, 250kg f/cm® and the low thermal expansion
coeffcient(8.3x1077/°C in the temperature range from 0°C to 1000C.)

LBERDVET A LET 5 2 L H5ALILT E 72, Y
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ELEauEs <, BRI AREL L HL (S nZ k AT X AHEL TS, FRMAE M T
b, ARSIME L TEBSNTWS, F2 /T I ORE &8 2 7R R L, B Ik iR &
IU 3 =7 LR SR 2 & i 110 o) SR SRR Kbt SRR, AANUMEELE DBIES SRR S LTV Y, AR
FHLCMA D 2 IR TEERKNIZEL 2R X T, iiﬁ~mﬁﬁlhéd¢%b%w_ £ 0 Si0:0i%
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TORMMYA BB Lb o, BV h iRk PZT) % & GHEMAZ 5 wi%is L, Beigiksess
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AN ISR EEBE T L 2+ (A1 —160SG) =HIK:
METHEMAEERF 9 =X (TH5—¥) 8K, KU
SiO:: LT3 ) AR RE MG, ikl HA LY
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DI & Ken 7z, BB, AOMPTbE S (1
TEHTHTGD—500S) % v, 10T /mindd)E Cusins
51000C % THiRL, ZOBOPFLREH &+ 8L 72

53

BEINIK D & RB I % BLmi e Igs L, ooy SRR R ook A
i i (SEM) & Ml -Ckaf, WK HLEEIEE & 17
IAN

1. BRRUEER

(1) HARKEIC L 3Si00FNHE

M= 11247 8T =7 412585 2Si0:08 00
EBBURDK R S & CRIGPEIENEIL %350 72, 1350
BER DK F (10w % il A 5 BB, 14U
of L CHIME L 3wt % TheAfti 2 £ ) 1owt % i 5
WAL TB, —F, 1500T Bk DUk #H3Si0: & ifs
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M1 F7o870 =7 202088 2S00 5 ke & W ko
15 L N E OB R

Effect of Si0. addition to aluminum titanate on relative

density and water adsorption of fired at 1350°C () and

1500°C (O) for 2h.

=1 FILEETNLI =7 L0200 2S00 M1 Lo
EIRNPN13507C 15 & L1500°C LR AR 2 10k
Crystalline phases in specinens containing (0 ~40wt%)

Si0: and no additives fired at 1350°C and 1500C for 2h

Sample 1350C 1500C
Si02 0 (%) AT, AT AT
1 AT, AT AT
3 AT, A, T
5 AT, A, T AT
10 AT, A, T, M, Se, Sa
20
30 AT, Sc
10 AT, A, T, M, Se, Sa AT, A,Sc

AT : ALTiOs A ALOy

T : TiOzRutile) Sc : SiO=(Cristobalite)
M : 2Si02 - 3 AL:Os(Mullite)

Sa : Si02(a -Quartz)
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Effect of Si0O- addition to aluminum titanate on bending

strengths of fired at 1350°C (@) and 1500°C (O) for 2h.
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Effect of SiO2 addition to aluminum titanate on thermal

expansion coefficents fired at 1350C (@) and 1500C (O)

for 2h,
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Thermal expansion curves of SiO: 10wt% containing

Al TiOs fired at 1500C for 2h (reheating cycles)
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£-2
BRI 1500°C BECK O BE#% R RFE:

Charactors of sintered body containing 5wt%
MgO, SiOz, ZrQz, Cr20s3, SiC and SiaN., and no additives

FOORET LI =200 T 5 FHIRNY (5wt%) L
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Bending Strength
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Plane Thermal Stress Analysis of Nonhomogeneous
Material and Its Thermal Stress Relaxation Function

KSIEHILS  HI el

Yoshihiro Ootao Yoshinobu Tanigawa

This paper is concerned with the theoretical treatment of transient plane thermal stress
problems of the body involving nonhomogeneous material properties. As the analvtical
models, we consider a nonhomogeneous hollow circular cylinder and a nonhomogeneous beam
due to local heat supplies. We analyze the thermoelastic problem by means of the theory
of multilayered composite material and examine the effect of relaxation of the stress

distributions in nonhomogencous body such as a Functionally Gradient Material.
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