
CIHM
Microfiche
Series
(IMonographs)

ICIMH
Collection de
microfiches
(monographies)

Canadian Instituta for Historical Microraproductions / Institut Canadian da microraproductiont historiques



Technical and Bibliographic Notes / Notes techniques et bibliographiques

The Institute has attempted to obtain the best original

copy available for filnning. Features of this copy which

nfiay be bibiiographically unique, which may alter any of

the images in the reproduction, or which may
significantly change the usual method of filming are

checked below.

n

a

n

n

Coloured covers /

Couverture de couleur

Covers damaged /

Couverture endommag6e

Covers restored and/or laminated /

Couverture restaur^e et/ou pellicul^e

Cover title missing / Le titre de couverture manque

Coloured maps / Cartes g^ographiques en couleur

Coloured ink (i.e. other than blue or black) /

Encre de couleur (i.e. autre que bleue ou noire)

Coloured plates and/or illustrations /

Planches et/ou illustrations en couleur

Bound with other material /

Reli6 avec d'autres documents

Only edition available /

Seule edition disponible

Tight binding may cause shadows or distortion along

interior margin / La reliure serr6e peut causer de
I'ombre ou de la distorsion le long de la marge
int^rieure.

Blank leaves added during restorations may appear

within the text. Whenever possible, these have been

omitted from filming / Use peut que certaines pages

blanches ajoutees lors d'une restauration

apparaissent dans le texte, mais, lorsque cela 6tait

possible, ces pages n'ont pas 6t6 fiim^es.

Additional comments /

Commentaires suppi^mentaires:

L'Institut a microfilm^ le meilleur exemplaire qu'il lui a

m possible de se procurer. Les details de cet exem-
plaire qui sont peut-6tre uniques du point de vue bibli-

ographique, qui peuvent modifier une image reproduite,

ou qui peuvent exiger une modification dans la m^tho-

de nonnale de filmage sont indiqu^s ci-dessous.

I 1 Coloured pages / Pages de couleur

I I

Pages damaged / Pages endommag6es

D Pages restored and/or laminated /

Pages restaur^es et/ou pellicul^es

I > Pages discoloured, stained or foxed /

L^ Pages d^color^es, tachetdes ou piqu^es

Pages detached / Pages d6tach6es

I

/[ Showthrough / Transparence

I I

Quality of print varies /

D
D

D

Quality indgale de I'impression

Includes supplementary material /

Comprend du materiel suppl^mentaire

Pages wholly or partially obscured by errata slips,

tissues, etc., have been refilmed to ensure the best

possible image / Les pages totalement ou
partiellement obscurcies par un feuillet d'errata, une

pelure, etc., ont §t6 film^es k nouveau de fa^on k

obtenir la meilleure image possible.

Opposing pages with varying colouration or

discolourations are filmed twice to ensure the best

possible image / Les pages s'opposant ayant des

colorations variables ou des decolorations sont

film^es deux fois afin d'obtenir la meilleure image

possible.

't^'-^J"^

This item is filmed at the reduction ratio checked below /

Ce document est Uimi au taux de reduction indique ct-dessous.

lOx 14x 18x 22x 26x 30x

si

12x 16x 20x 24x 28x 32x



The copy filmed her« has ba«n f«prortuc»d thanks

to tha gansrosity of:

National Library of Canada

L'axemplaire film* fut reproduit grace i la

g*n*rosit* de:

Bibliotheque nationals du Canada

The Images appearing here are the best quality

possible considering the condition and legibility

of the original copy and In keeping with the

filming contract specificatlona.

Original copies in printed paper covers are filmed

beginning with the front cover and ending on

the last page with a printed or illustrated impres-

sion, or the back cover when appropriate. All

other original copies are filmed beginning on the

first page with a printed or illustrated impres-

sion, and ending on the last page with a printed

or illustrated impression.

The last recorded frame on each microfiche

shall contain the symbol —• (meaning "CON-

TINUED"), or the symbol V (meaning "END"),

whichever applies.

Maps, plates, charts, etc.. may be filmed at

different reduction ratios. Those too large to be

entirely included in one exposure are filmed

beginning in the upper left hand cor.-ier. left to

right and top to bottom, as many frames as

required. The following diagrams illustrate the

method:

Les images suivantes ont *t* reprcduites avec le

plus grand soin. compte tenu de la condition et

de la nettet* de i'exemplaira film*, et en

conformit* avec les conditions du contrat de

filmage.

Les exemplaires originaux dont la couverture en

papier est imprimis sont filmis en commandant
par le premier plat at an terminant soit par la

derniire page qui comporte une amprainte

d'impression ou d'iliustration. soit par le second

plat, salon le cas. Tous les autres exemplaires

originaux sont film*s en commenpant par la

premiAre page qui comporte une empreinte

d'impression ou d'iliustration et en terminant par

la derni*re page qui comporte une telle

empreinte.

Un des symboles suivants spparaftra sur la

derni*re image de cheque microfiche, salon le

cas: le symbole —^ signifie "A SUIVRE". le

symbols V signifie "FIN".

Les caries, planches, tableaux, etc.. peuvent etra

fi!m*s * das taux de reduction diffirents.

Lorsque le document est trop grand pour etre

reproduit en un seul clich*. il est film* * partir

de I'angie sup*rieur gauche, de gauche * droite.

et de haut en bas. en prenant le nombra

d'Images n*cessaire. Les diagrammas suivants

illustrant la m*thode.

1 2 3

4 5 6





LABORATORY

or THE

INLAND REVENUE DEPARTMENT

OTTAWA, CANADA

BULLETIN No. 393

SODIUM PHOSPHATE

36262—1



NOTES AXn COMMENTS.

Under this }!.':i(liii>r, as oi-.-iirtion nrir^os, the Bulletins issued by this Department

will contain, a;- an apix iidix, s . comment as may h.-cin nei-ensary or advisable upon

matters relating to the work of the Department in connei'tion with the administration

of the AdulU-ratioii Act, the Fertilizers Act, the Fee<linK StufT> Act or the Proprietar>-

Medicines Act.

It fr.<|uetitl.v happens that correspondents asik information regarding the above

Acts, of .-ucii nature that the matter in (luestion jtosseggos general interest, and

comment upt.n it w.uil.l prove aoceptabJe and useful to others than thi- immediufe

iluestioiKT. In such cases the reply may find a place in these columns. For con-

venience of reference these notes will be nunihend in series.

A. McGILL,

Chief Analyst.
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SODIUM PHOSPHATE

J. U. Vincent. Esq.. K.C.. B.A.. L.Ph..
Deputy Minister of Inland Revenue.

Ottawa, February 27, 1919.

Sir,—I bep to hand
ilium Phosphate.

you n rcixirt upon Sodium Phosphate, and Effervescent

Sodium Phosiihate, otherwise knuwn as *Wu F/ios-ji/mji or Di-sodium Hydrogen
l'hu<ijUate, or Phosphate of f?oda, is one of the most widely used druffs of the pharma-

ipiiia. and is tlius described in the British Pharmacopfeia, Edition 1914.

Ciiuraeters and Tests. Tra..si>arent, oolourless, rhombic prisms, effliorescent.

T;istc saline. Soluble in 7 parts of water, the solution being slifrhtly alkaline to litmus.

\ iclds the reactions chnracteri*' of .. -idium and of phosphates. Five grammes dis-

-nlvid in 50 millilitres of wa* r .,
' - ntutralization not less than 13-9 millilitres

It X 1 solution of sulphuric ^ » n of methyl orange being used as indicator.

Vii'lds no characteristic read.. ^A^tassinm, ammonium, carbonates, or chlorides,

ii.il not more than the slighte t ii... rioii for sulphates. Lead limit 5 parts per million.

Ar-iiiic limit 5 parts per milln., i.

In the present report, this article is represented b.v 144 samples.

Xon-effloresci>d crystals of sodium phosphate contain ()0-33 per cent of water, and
Wi-"'-) jier cent of phosphoric acid (stated as phosphoric anhydride, PjOs.)

The salt is highly efflorescent (i.e. loses water of crystallization in contflct with
nil) iitul in Consequence of this fact, its content in water is decreased and its content
'•! |i!msphoric acid is proportionall.v augmented on prolonged keeping, unless proper

iiri .Mutions are taken. Thus, the loss of 5 per cent of water would cause the phos-

l>'niiric acid content to be raised to 20 -r) per cent nearly: while loss of 10 per cent water

w 'uld raise the phosphoric content to 21 •! \fvr cent. B.v artificial drying to loss of 50

1" r cent of its water of crystallization, the phosphoric acid content is raised to 2^*-4

)N r cent, and it is quite apparent that many of the samples herein r^'ported have been
ill— icated so as to cause the loss of even ninre than 50 per cent of normal water of

irv-tallization.

In the noanufacture of effervescent sodium phosphate it isi necessary to dry the

>'(liuni phnsiihatc; and the pharmacopoeia prescribes drying to the loss of about tlO

p' r cent of the weight of the s.qlt. This treatment renders it practically anhydrous;
:i!ul its phosphoric acid content would then l)e raised to 50 per cent by weight.

3(5202—li



m V.y .•..iitimi.Ml ('.\|ii)siirc to the nir. at crdiimr.v tcmiMTiifuro*. <Ty,tullizt>d sodium
phoxplmlf U ..liil t,, |,w tivi' (lut of iti iioriiuil twrlvc iniilfciilfH of wnt- r of cr.v-talli-
Ziitioii. This wi.til.l n-^iilt in n Hiilt (•oiit;iiiiiiitf l'C, , |>cr •cut of |)Ii(wi>horip arul I„
all •.UMiplct «linttiiitf II liiali.r iHTri'nta(.'c tlinii M :,, it is probuMi' tliut thrsc Imvc hiin
iiitciitioiiiill.v ^uiijcctcd to di-ssicntion, .,r Imvc Imtii for ii Itnn time ki'i)t in iiii abnor-
ninlly drv iitiiiosiiliiTr.

The r<'siilt of dc.-i.'iitiuh in to iiiiiki' tlic sodiuiii |>lio->|>liiiti ntfut niori! tlwn lOtl

piT ci'nt whi'u (MJculiitcd from tin- i>hos|ilinr; • iicid fi.uiid. Tlii' luimlxT thus ohtiiiniMl

lijis liowi'viT. a imictii m1 value; and slioidci ho known to thi> physician, if rcsfnrd is t.i

be hud to tli.' (lu.mtify i>rc's«-rilM,d. Thus it a proiTipthin oalliuK for Hut parts of

sodium pli<.>i)hati- i- tilhd i)y a partially drii-d salt containing L'ttj ix-r cent of jdios-

phoric acid, the patient rci'cives about one-thinl more of the druir than the physirian
directi-d. It will be seen, from the table, that a larRc number of thes<> samples are sii

abnormal, that a tiiven wci^lit of them <-orresponds to much more than the same weisrht

of sodinm phospliate; in a few i'ascs to nearly double that weight.
Sodium pho>pliate i.s prepared by tiic interaction .if acid calcium phosphate with

sodium carbonate. Tiie acid cab'ium phos|)hate is it.clf prepared by trcatinir a

neutral calcium phoj-phate with sul|ihuric acid. It is well known that much of the

sulphuric acid of commerce contains arsenic, derived from the raw material (pyrites)

employed in its manufacture. In conseiiucn.'e of this fuct. arsenic is fre<piently intro-

duced into acid calcium phosphate, and tlu'iice into the sodium phosphate, prepared
from it.

The occasional presence of notable amounts nf arsenic in suidium phosphate was

pointed out in llMC.t (sih- hull. ls|). Si.x samples of the drujr were found to contain

from 5 to 10 i)arts of arsenic i)er million.

The Pharmacop<iia fixes the limit for arsenic at 5 parts per million, and this limit

is leiralized for Canada by Order in Council of October, l!tl2, ((i. KMS). A recent

reixirt to the Local Covernment Board of (ireat Hritaii-, by Dr. MaeFadden. (lOlfi-lT)

includes certain sampb's (about .")<) in number) of acid calcium phosphate in whiili

the arsenic was ex<vssive, reachintf as much as 4(M» ])arts jior million. In one .sampli

0(43 parts per million were found. It is easily to be understood how arsenic, in <-on-

siderable nmount, may i«s» over into wjdium phos|>hate manufactured from an acid

calcium phosphate of such character.

Of 144 samples of sodium phivsphatc herein reported (Table I), 64 samples are

found to contain no arsenic, or only ncRlisrible traces. .Sixty-eijrht samples contain

amounts not exceeding .'> i«arts per million, while 12 samples contain above .'> parts ik'I

million, the highest amount found beiiij? :>.5 parts.

Kffervfsri'nt Sodium Vliosjihali' (Sodii Phosi)has Kffer\-escens) is a mixture ol

Kidium phosphate with sodinm bi-carbonate and citric and tartaric acids. It is, in

effe*'t, a eonveuiont mode of adniinisterin;? sodium phosphate; and contains about ont

third of its weitrht of this salt. The us\ial dose is about double that for .sodium phn-

phate.

One hundred and sixty-nine (If!!)) .samples of this article are reported in Tablt

II. So far as ars<'nic is concerned, they show as follows:

—

Samples.
No arsenic or trai'es onl.v 74
Less than ,) |>arts jn^r million 94
More than .'> parts iht million 1

169

It is evident, however, that tlu'se sami>les are chiefly made from so' im phosphate

containing more or less arsenic, and the explanation of a better showui;? is the f.uM

that only about one-third of the weight of the article consists of sodium phosphate.
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Your ohinlioiit servniit,

A. M»oirj..

Chief Analynl.



m

<;

I

<
c
<
c
i

c

tr.

C
s
c
cl

6

H
U
1-1

- i

'•jilinn^ ja 11^

I

'Uill||llll

Nil

4
% 1

s

•«iii-'.)

^
t

r.

P

y.

I

ft p p .Ml f p(• i« i> ki »4 k-f «.5 lO

3S s Sl§§ = £ss
> n

I

" • s »: -r" s

—

a—«—
".i—s~e"

i»f ^ .^ — — ^ ,-

•a •=

= -3

tl

2

S3

,» Ji S,

;S -f
a:

t '* * * It £

/•* »'k I- »=
y.

I g
n !£ :£ \.m t'- t—

% if !s ^ >2 U
r- iH .S ».'5 t.'f iS

<^ »

s



y.

1

n
2 «

f. n

i i
A' I
c
n =:

t. e

= ?5

w\ w
TTmnrrn
i ^ z A --. la n f. *' * "

*JJ-
M - z 1. 1. A - A ;» » "

« fl A !H fi K Ti fl n R

':

\

: :

-3

» =̂Ai

•IL

^ J
«-/:

-S~ 2-: iT =

I
B

iai

1 J« :2 5 >'

I
t. I. 1^ t- I-

Sk -Si

I

i?

II

c

'a

i i i i i i i i i I
t" I- I'.

S s3

be

ynrr
-*-s~

S £.' fl 9 S

I -• -
«di

II.! -i

% -3

c =
*f

I [I I § I
I- tt r^ t^ t.

ffi 7j ei 94 PI

c . . . .
a - - - -



? -5

•J
II,

Q
O
u
C
Ixl

*(<

O
a

CO

c

aJ 'I:

1
5r|
T
**<

F
L
2i 5

•.>l(lmi!y j(. -ox

/
-

I V).ni ' «>c)

<
>n !q<ln jmuijuv

-||(lt[[HU

i
j^l tJ)ji» 1 'DfUrWJY*

VX^ l^\ i^o'.i

:£
iioy^ nui'n«Iwoq,|

^
b ^ rt 2 ^

ii^ =

*

^
J . "c

§ = ^
"•!>

^ii^ b

^-i 1
-= tt
C X a
A a

c8

V-

Kinr>3

s
-

•XlHHBiif)

D

t
c .O !!

<—

11

:9

lif:

•'I'l""'S J" '"N

^

1
"S

e
2
fl

/.

UOllMllDO }<> 31»!CI

I

>«

S

o

O

.^

?3 ?i ffj «
1-

4.- ^ :c -^

^ J o C n
*^ •— '^

3

O
5^

^ c. © «
s ?I ^ s

F> CI.

h4

• 5 t t 5
!

r*

»- c '£ —
: S ?s !5

i-t *" ^
o V
91 Q

X H
-* ;o Si ^

' ^ f^ IS S

s s s

i|2 £ -

i-"S > ^
S
c^ rri ?i ?»

w t' '" t-

s ?»

a* a

U
K

'A

o
H

5^. **: Ui

i- i- S 3

= =

s -5

. = u s

« c
"

Sli

i i g

•5



a 4

u
1

1
<

f s l; S
t- t^

C -r wm » . rm

s g S g g
o o

^ *o ^

§ u § g i i
f* t* tv

;£ — o cs ^ 9
? ^ s ? X t*
•"^ •^ " ^ ^^

1
i,

B , 1
i

E- 55 f-
t-- X ^ r« « ^
S -^

55 s s; S

s

iu>j

.J 2 S

S ^. S

J 3
- X

: *o
I

b — :l :2 X

i U i g
t* t- t-

^

1

ft _

a.

£
X
S N ^ ^ s =
V

>«



in

,IM

^

a 5 , —

.>y\ini>s }'i ">C

I

-lo'll

r.i'(».iH »-'>c)

..(.Imrv; jii -ns;

I

Uiin-Xlio;) )0 <<%V(\

-T Si *1 S
-V-'

T
»- t^ «•-

« Tl £. —
tr 5?

5 ::

rt - -
—
rt M => —

" ^ H ?.

3

§;

^ o
m
¥— 1^
—" i -^

•^

/: ^.

s '?\ S ri

^
-- = =

5
H

x
o

I

tt -r =

1- :^

I-

rt ~. ^

s o «
~ "

-

X.

I- c

s 15 %\

^ yr.w
rXJ

£
s ^1
a< U4

= ^ s ^
a; 3

5=5w ;"•

J« xt3

££ '<^

O^ c yjrf

"rt— .-"^

IS0^ £-s;S t
y. tail ^.

S i a

31^ si

s s
1- 1-
l-

3 =
t "5



11

- ^ /^

s? s s ^ ?s ^

O D
- I

c -;

-" .i Si -

=. -^ >>
43 ?= - ? i =

-> S £ S I

r- J
—

1£ ^ X
N w Jl i3 S s •^ sTs

S

/

^

= = ='
=

r»*

= =

--

c

i

<

J

c

3
c
£

>

S|^# 1 1 1
. S *;. -- -s) -=1

C

=

tits

*^ ^ J™

(- r^

li;.'G2—

2

ft
1;

H.

I £
t-

3c

So; ?.' s ?} s s s



•«.)
;

"S ^

III!
So^"!;

« 6

'A[dfU«g |«> -o*^

.S (O'H
>) Zl*<MH'«X)

3
a)«l)d8(>(4^ tiimpo^

•< •ron[iiii~
j.»<l swml 'aiiijsjv

3

Ui
s •VXia i^\ «o >,I

c£
pi3V 3;joqd>K)i|({

^
1

<i1 h

i-j t* 1^

Oh t ^
-<' •3 P E

C ^|l
'*<

C'
a: =11
lb ££^

c

O £
•6 i. e

E-
<

s

s
Ph <
X is

X
5

-lu'O

P<

1

•XjnusnJ)

OS
CO

e
c S
y< s

3u
y <^
^-4

1JH
U
K4
i-J el

& y<

rr.

'i''""'s J" '"k

if

A

1
"8

e

1
is

aoijo^iioo JO s»«a

a:

o

z

I

y.

o

1;

o

M
HK

12

i
1-- t- r-

§ i i i i i
^- I- I- t^ I'- 1^

N M ci ir; o
s ^ ? ii§ ^ ^

e s

« w F^

^ s ?;

t* tS p-< X to ^
N A « ffl M «

0.

03

s s 'A a « s s 3 ^

£.........

i a
C -3 ^ 8

50 X

n 0. .0 .-

- i .5

5 E

><: E

- ^ 6^
i C X 3 •

= ,« .^- .>•

i i i g
S fc {: i;

*^ s^ S
7. ^ M
fz iz iz

T. ^S wi ti M «^



13

ii

i g ^ (^ S g S ^
n

1^
u ia ii^ 4s ^ S <e ffi d i2

^* o ts e o c «0 le c

B s n
1-H § 2 g g s

o - c e c e o S
u-5

?.

C4 X •M

1
f-i

J
"* »-<

n • <-• 9) :e tr •a ^« e> rfS

ei S-- S S? M̂ 3 % ^ S s

« « k t^

ss: »

^5.-9 -W

« a

n.i 1 liij i» ^1
fi a

^.^fell^ e!
•3=^=1-'JS5-T

If

Qa*ri -^ <?• CO I

>: £ r
^ 3 ^ £ IS ^ 3 3 s s

^
- - _ ^ - - ^ - -I

5 i

H
^ >; ^ W

c, —

e

a:

1 I
Q

0.

§ §

c z
.»

55 ?5

1^ S
5

5"

w n «»• ^ X OC Cl

1^

u

s
!- t- i r*

o
n k

IN o 9

o
1^

Q O 9
CO

9

e
8

9
74

e o
^

^ -i

o o ^s

. ji if §

P fis'sfe-a
•^ .V >» "S ''-^
sn .J 2; s :j

^ s S « s

J
= = s

_2

^Fd I

MS* . 3> -

a<

fj u ^ a.

I =2

• .2"

i I I ie rf i» s

5 : = .

e^ i^ ^ fri



m% 14

«•
-^a;!.

pa

I

C

C

*-<

W
Oh

O

6

H
.-9

P
P3

..lcliin!si'> 'I'S
!

ii«HilwiH,l iiiiiiix'v;

'iii>!t|i<ii

•JIM) a^l o^l
piov Di.iciqil«ni(,j

i i-ac - =

i>

4
s

>5

<

•)*Hlr*^) P^

•Ainuvnf) ^

Is
a S
g>

•,)[(! lUBS Ji> o^

•uon^tlloO J" "I'Q

ri s la 2 !; H
f5 P 5 5 H :ri
1'- .; t. 1- I- t-

S S S S ?> «

~— ^ 9
*^ * ^

cc « ^ w ^ "^

-^ 2 ^o o 5 5~

li VT ri « « ?S

5 B i i
t-

^- Ci C' C4 T
_ ^^ *^ X
e^ (N

** ^* •^

c O Z. c o
- •r: •^ M «

"^^i c c s f-

Si S S S 5-5

bo •?^« if
-^

- sis fi;^— ''.: i'-^

y. v^ a. >'^

5 e SI S S S

u 5.-

i 1 =1 -z j" -* c c

h:
1-. I- 1- <-

6 ."} 6J it

'j^ "x. '^."s

s 5? 'A s ?.

^'
: r

. .

^ X — -- —

3E

K ».
^ ^ w

3

«
g t 2 5

S §:
^ ^ <

=
- a c 5

S ." js S J
^ « = •;

5 Sf I > i
S C w IS .

-I

a: * >.
" lib "^i

_S U! O J .=_

S £ 5 1 SK t* I- f* t-
t-. I, t» t* t-

3 ?j n •- =

I i
-



15

C C

; s

s5'

- c
n e

x. ?; S 1

si S £?^

,-• ^ —
e %

Q
^
,^

•s

*! 3 X
-

t :f s^ rt •
"

rt

•3 ^h < i

§ 5 £ S £ = £!

8j ^1
i! »J Vi ft

?s « s

-r « V -r -^

P. s

=? « « Ji n » S
??=:

' i^ S

=-j£

.» »* :

o a .5

=•5 if.is S'^l-

aO

£ g

? g SI

? Xt:
Si- i

I— r k- 3
— c ^'"^ c .• IT

- :2 a
= O *i

5 ^

?^U

~, - iS i"! if^ —-5 H
3

i^
s b- s 5:

- - C^

M ^7 vj >-T !.T S-;
b>

5-1 Vt"• •'^ .- a

= 3 S S M ^ s

1^' l.i

_- o

1-

tc V

i 1
1.-

s
5^

s J5

s S%

i Si

S -J

Sx



16

1-9

<

-<

Q
O

O

H
»

O
X

I

CO

w
6

H

n

^= t

m
« s

i<|<lui1l^ J<J ill^

X (O'H
5. r.i 'oan '"x)

<
•<l>i|ilMiq,| uim^i<>{

•iioi|iirii

•s jwl mjwl '.,iii*uv
X

i
a:

•)Urt3 j,«l !o 'a
ppV auiiqilnoi)J

-: .gSd

sj|l i-=

£«.;i

t t:

Jj

OC

*3 E
o -a s
4 a !^

?i>

i
3c u

<0J 1T '5 s
e

* s

«
55

•njuso

a •ijijuonf)

i
•c ^o S<§
•o g
g>
1'
m
y.

•miliiisy; ji) -os^

0,'

CU

1
"S

E
3

>

•uoi»o»lloo JO mmi

o
15

32

? f- P*
i-: ?*

S ss Is !-! In In A ^
t* »- b-

X ^ X « « M «* X
S S 3 S s $ 3 1
iS r- 1-

1

t- •

c O — « O
|l 2

i« H ^
8 3 i 5 *x S S s
1^ % S £ S & s A

""^

1^

is

* =-

— z
c-o

X e

f-
C .

n;-3 -tj

^ m
Us

I*
.= 5
=3^

K 2 Ui y. s
s s I? ^ S ^ s

£
_^

t = t =

j ^
& =

s =
,-8m c

i>

tf -

u *

c—

r- > Si S

2 J as?

J"" £03

= c

^1
p . r

s s « '.-. X £- s

*~ 1- '- I-- (-

^
T?

:/^

o

*
= - : t = = =

«
^

^ X
Sg ifi N €> ^ ^

cs
' '

•^

' '



17

w' rt ^ .ft te I-

S s s f. a s

•* « X <r « M

3 1 K s a 5

§ - , I
H '<? H
^ ^ ^ ^ "^ $
S M jR N aS ?!

S a

Sj3

u: JS.S

?-, s; ^ 2 s

s
, 3 S S

O .3; &,**
1^ d r

e>4 m „ »n. cc t-

i« s s iS s s
ti »-

2 S 8 S S S



18

^
t

a s . JT

£5:t
1

W

r.|iiun!si" "X

%
**>'H

>. -.1 Nmm '»-\t
P^

?
.»lKmi».ni|,| iiilUjH^s

u «>^

•'i<inpiii

a

J'K* ••uwl '.llU'HUy

>f

1

1
H

1 •w

fill!
7j

l£-i|r
>' *

1-

A-«

&^ c
te. s £
b. t *

K 1 *;; b £

< 1 ^ 1-
Ui

i
1 *r: t

a. f C **
k

k
c

t

3
C

Mn
a, X
rr

'**Vi'K)

S
«j

T
'^

•.Uuuvufy

05 i—M
3 £
i^

Z^,
»~« c.^
E- m>
U

'J

?;

"

-

•ei'liims J" '"X

i, ^

S"^ =
y. ^

""!l*'ll"0 i" «»«(l

n''=t .4 S ? <i

« 2 S a 3 3 S ij ?j § ij is b' b* ^

.? 5 -^ .? ; ^ 5 •* s «
r; 1- -i 3c

;J 55 = 5

S~S S 3-3 2
IS

8 =

s

!<r

_i O C J w^ ?. w C Ei

" J: * ~ .** - * * J-

j"~
=* rf" 5^ II

1
c

~^% !•?
•'^ rt

6^ ^*- IMA
y. s >'. —

8
o

^ 2 « 5 s %

= 3

f- S
a

-/. i ""

< U
rt

*-•
*i

— >< _-

= _:; «

^•-< ^

S ! t »
i. --
a 5

J < i? s 1 ^
_- > I .i 1 :?

Pg
= 1 '/;

u s " K H < "^ —
It ^*

^ »- CI cc •*
3 -^ -J «i5 ;r
Lr U '- !; U
3 J! 5 =5 ?S

1.-^

Si
7 X



3 s
b:

z C-

^ s

= :

•n o
!S s>

19

h ^
-^-

•A

•>i «

i ^
1

is

1 3 «

ii1^ i^ i> t-
9.

e-

if) ^ 3V

» u i;^ « 5
X "F •- «-

jj 3 $ ^

- a
50

^ >

;- Cl C»

3
H
O
K
X
'6.

I

o

g £ s v'l S f :3 B
X

.5
« ^

yi
3

a-; I .

c
i

b
Si

1 "

u. a.

la

3

a
^>¥,

^ I -^ «
jr I J z

£ E ^^^ Uinm _j.

* ,^

y.

z

^ s > .» H # a. s ^ 2.

8 ?
1-

'5 S ?. a a S «

= J
« n

r

n : r: n rs

i": = -5.5 . --^ -OS -"s "-=

.OX:

y. ai <!

p-> 74 e^

X 5 -: .* -^ -5 X ..* i-
=6

u^ ^ 1- 3(

I i I Ia _ _ ^
»>. I- I- t*

P.

5 3

S 2 ?5

?1 fi ?i % r
»» t-

— »i ;^ W* »
5 « "3 9

s

X.

L-i 3 ii rw •3

X o X X X

i* ?• « 8M W T4 N
t» t- t-

» si M ?i N



1

20

•Ii|in»s JO '"x

.i KHII*
e. l!l'(MH'«S)

1
<

•>1»i|'li«>i|,| iiimiit)^

ij
'UOI|IMII

j<k1 «u«i1 *aiutNijy

•<
'tlMOi^l •()•,!

piay 3!Ji'i|<lwit),{

H
>!, " -«-
U

III
> '

1- c sr

tf 1

1

.

^ 1
i

w
,

g

< 3 1 h
D ^

C i

Tf- .

5^1 I

&3 1 11
0'

s

§
3^

X
a, '

K
32

.i

-lu-^O

1

a iliju»n?>

M
CO

d
11

Z l>
H i

u:
u i'.

.J
D
cc •3;diu«s jo -on;

i

^ ^

unijoaiiiQ JO ^V(\

iT^fe S ^ a «

-3 ^^*"^"*r"

^ ^ ^

1 e : r S E

it

i S s
<S •! tfl

£
•1

6

E X "5 - St

^ u: ^ u:
•0

S s S g s £

1
ii>

.

=

a:

5" .-4^4""'

33

- > «^ < _ —

•

•a 4 S s ^ 5
ei N ?I n N
1- i* 1- '• t- t-

1:8

- : a-S if

% i §EE
ft

i
S

V A -r

a Z !3

f \ i
x. H y.

c
•4 « n »

= s s

E .

E t'S'

is

5 S

SiSso

CO w CO to

•3 i ..

r,-
^ -S

a s e

3 ^ « , a u
•X -i < d
S 5 § 2 U
S5 S f! S S



8

5



i .

ill

Bi Z_^ ^

X -

•'l'!""'SJ" -"X

r
: u>=n

>> 1
r.i 'p,in =«x)

5
j

•i4iTf(fN^ii|,| iiinipn^

Ui
hJ ll.il(|IHI

e '

^
:
J-**! Kju«l •oni*uy

< X

i- •;ii...i j,«I i(,:.|

1

•^ |'|->V out)ij<|yi>i(,|

H :

^ •
' - a

bl i „ = - ~
O i

"
J - ^— =

^ IJJI'i
>•

^^

cc
S

c 2

k^ -^ fc

z ^1
H g^
a
_] s

I-]
X

i^

3 x2
:5c s ^
1* 1- '-

- - - * ^

?i irf
1- =5

'"5

^ t.

O ^ o -s Tl

© -
ji

?i 2

.ifiturj^ j(i -iijj
j

""!''''ll'OJ"-'l«,l

T4

I-
1-

a T •r

t? X. '5

o s e
^ "f M

•(^ cs e
o « e>

3 s = » "73 -

S "I __f a fi
e.-^i. Sw b.1. £Sc^

X ."S

3 fS a

cS j

i Xj^ -i ''s'"

n ^
I* h- I- t-

IS

S « = 5 2

s: J a

i

-* 1 • rt
<

H ? o
i 3$ ?i •cTi«

I'.

OS:
£K
ec .

•5 rt

j-y
"

i:A

!<^ A S
e
3

1' ^



33

— ^ £ : =

SJlii

i
1-

i i
=3

i i i I--

-r f CO •T" o X f r: :: •r

^ s s s s ^; ^3 a X
"T fe

o *
?i e 9 © » o o c

Cl s
5^ c^

- CI m -• ^ " M

X o .- c ^ Cl o r. !• •»•

ct o t- 2 © t* = rs n ^

si

n .

- ^B
^ C z

X T

.- - ^
- c-J

^ : £0
/. r-
-

?:.

i
^ J
« »

X

c.

&
= X
~ ^

%

>^
--

. TJ

j2 ^5
1 U(

^ J
'X a
^ .-^

k:

'/

s-
^
~z r

-I

K .i

•s:^^
.;,.=«

y o

« i
< 5^ c c 5j=

J^ 3 -* -r -- ,"

# C -^ IS

8 S § S i i^ a S 5 s

X
*S

JS
ec « c^ TC ec tc ec w « n

« =
s i

« i a: u! d

& I ^
f «

S' *

'-i CJ

H ? ? S ?! S
-fj

—

t^ I-. t* Is. t- t-

u u

-r :r. -r -* ^ .„

^ ^ T

O © i
^

o

X ^
tl eo c S -r ^9>

r: r: * a ~ o

1-
^ s = £ W^

w n «

•:

m

u

^.?2i :"J
^— CX-

IJ
.Sai J 5 rai-

i ^S =-£5- .=C5>

H^ Fi. H^=l
-*

f- X

1

2
S
I'.
I- f: I-- t-

"oe

c = = - z

«^ ^ N U & n

1 = = : = =



24

» 'Is

''*i<iiu«j.; )o '<>t^ i f 1 ^
1- l"

a> r^ « "f

$ s R s
o o e »

n * -
>^

n t£ » X
Si r- f a

'"' •^

6l
s

> J'. X a
fi R ^ g

4

m M
r

•i rn-'

= .2 .

geog

iiti

cJJai.r
>i5' £ .6 k

H E- fe ^

f i S
{::

i--
l-

IS
OS ,

i?
X

f. s

H
U
Oi

>?

a

H
<:

a;
u
o

a

5',

O
H
1-3

<
X

I
X
H

§ H (-

S
X

»>• t^ t- t--

-r rt -P 0> T
s 5§ 5? 3

w 9 3 o ©
^ "^ ">• »1 «

o X M 3-. SO

9 31 O ft

-3 - s - -a

- -^ai -S -

^5B:S.SJ2ja§
S •-- ^ hj .K,

r-l s
f* S r

2 it

?^

* "
JM

m rt M M n
o
8"

a i! ^
s x -•

ui S

I «

•^

»̂
t^ t'. !-: 1"- u
0!B

CI rt o

rik



I«

s
*^

«J f
3

s ©
N «

31 SO

O 9>

2S

5
^ •g g =£

1- 1- r*

» * T O .a
__- Tl c: 1- ^
*"

s C C ©
ri ^ n -« «

; T X f «
- *

c- •-I" ^^

S.

—

r

X

-.-

~" M
^ i«i «

.s J^
~
rS~

->i* =5 J
- "^ - ° i ^

^1^
•6
s

i — '£ a! >
1- Z s S i-«

^ _• ,^ ^^

,

-5
n « « CO «

i g| fe
i
*s

II;•

rt

O 5
i
* e^ c i X

-i
is ll1%— 1 J as

1-•" z ^ =s i:U^
= .x s^>

,X

CO < £
r i %
- t» i; !; '^

= = £ :

C< C*3~ m

= t K r

—
5 P § § § %

5S

^ i
y; S ig s s s s :3 3 s
w ^ z (N A 5> =-. Ci cc e:

3 ? s s s $ 5: T © *

1

e e © © O S S
ji

« — N &) « m M
i

H H S5
t* 00 u- t^ CO w o O ri t*
tc » c 2 O •' 9> A

?.
o

a
^
^
•d

r/:

ic

Q̂
CQ
>j
<
H
5'.

K
O
i-s

1

a:
o

.c X

(2 1 cS a 6 e a

1 1

6 1.: §6
i

1.
EC
Q
>5

ui

5^
Walk

,

K. Perth

>rke
Walk

at.

Di

^1
> 55 af S ;i5 (i; 0. S M. >: X

g tf5 S O 2 ^ ^ s trt S
Q ^

1 J
=

e4 «
r

eo

i
C4 « « m «

s
B .a i 1

5
6 1

U
1
e
'6

5

I

1 5

^1
c1 a .

1" ft)

> 15 |l f "1i 3

a: ^1

.i4

*4
^1^ Frank

H

Taylor

D
X

1

^ § g g
•n

CI 1 i? g
iif ^ a a u S ^ s S s
cte
i'*

i.
r

i3
e^
« m s s a ^ »

s
3 , : • S £ £ . . _

1-4
1

t^ t- ft

3

S

^ 6
n

•a 2 s =

s

i

I-" .

» £ >.

6
J

C sS =
= -= .•»
o a.

S £ S
r- r. (>.

oie

r
0.

3



36

f- .

i s

1-3

>-3

•a
S-s— .» S V ^

tV^-3
«.= 1 s

lfi<
X

»>|(Iui«s p -oi^

x' (u'H
« 4-i*<)aH'«>c» 1

"5 .i«iiqi|M() M ""M(«S

< 'UOI[lllU
*« J4(i )t)JV 1 '.iiudtuy

5
3 •JU)D .I.*«i '(> 'j

:2
pioy oiio^'Ihohj

X y.,^
-'

f|§§.
a
2

iNl.c

S2; = s

—

.s< >: .2
s

3 r: ^C
tt

as- >

?e X

•C 1.

^

1

* > ^
rt 9

rt H
f-,

c

' /;

•"jiwO

s
?3 •Xjiairenf)

1
S c
"*!

ils^
1?
»

a[(lra»s JO o^"^

i
2: i
* " B

1

^ ^

•UOl^D-m 0 }" -"'(l

o

9> M e^i CO •a

i
« A

i Is s ^ ^' S b- s §
t- I- I"- t- t-. 1- (> r* '^

•V 7. <r f 7> T c: X ;. e
SS ^ s s te

5 3 ŵ u u
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COliRECTIOS.

Bulletin Xo. ,182 pnjro fi, suniple Lininuni of Cnmphor No. 7(5626, under Remarks

and Opinion of tlie Chiof Analyst sliould appear the following: "Genuine as to

camphor eonU'nt, but made with olive oil which contains cotton seed oil."




