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NEW RESEARCH ON THE BEGINNING OF USBING ZINC
IN CHINA

{Withiz text-ﬁgures)
By H. T. CHANG (EiSZ
(Geological Survey of China, Peking)

In my former. articles published in this Bulletin§ and in Beience$s
(Chinese), I have attempted to show that the early posaible dateé of using
zine in China can be traced gince Han Dynasty (201 B.0.—200 A.D.) ,'and
that lu kan shik (FHA) is the source of zine, pak shi ( §4E) recorded in
Sang Shih (sR3h) is zine, lien (& or @) recorded in Shik Chi (s#E2) and
Ban Shu (%) may be o ziue ore, and, therefors, ia ({§) used in the Chin, '
Suih and Tang times aleo seems to contain zinc. At 'that time my resoarches
were made mainly from the literature. Recently some new data become
available through the cooperalion of Mr. Wang-chih-:tien {E=), Vice-
Diteclor of The Chemical Laboratory under the Ministry of Agriculture and
-Commerce, who kindly underlook the analyses of & number of ancient coins
supplied by me. The results of thege chemical apalyses can not fail but to
throw much naw light on the pfobla;n.

I.

In order to classify the meaning of lien (i), it is best to analyse
the coins made by Wang Mang (E3 9-22 A.D.). For it was he who
combined lien shi (#i48) with copper in coinage [see Shi Ho Chih (R1{#)
in aoouls of West Han], There are now 20 kinds of coing still preserved

and identified ag made in Wang-mang's time.

They are:
ta pu huang tsien KB KT ta chuen wu shih-  XKRETF -
tze pu chiv pei  KHAE - chuang chuay ssu shilit {83+
17 pu pa pei %ifﬁ)\ﬁ chung chuan san shih pR=-+
chuang pu tzilpei | you chuan erh shih SR+
chung pu lu pei  pWKE yieo chuan ¢ shih LR—t

§ Full. Geol. Soc. Chinz, Vol. I, No. 1-2, pp. 17-27, 1022,
§5 Scienca (Chinem), Vol. VIII, No. 8, pp. £33-248, Muorch, 1823,
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chia pu wupei  ENHAE siao chuan chili i /IR
hsupussupei  FAMETGY  itao ping wu lsien —TIRRATFRET
you pu san pei  ¥ME=FH chiek tao wu pei %Hﬁﬁ%ﬁa
yiao pu erh pei LM\ ko pu =2
$io pu 1 pei M—F ho chuan #HR

I sent for analysis six kinds of these coins which are all with only one possible
. excoption 3, recognized by connoisseurs as the genuine cnes made at Weang-
Iﬁang’s time. Besides these coing are sold now at too low price to be falsified
with profit, '

The [o]lowiné figures are of the five genuine ones:

3. chugng chuan sou shik (fE54Pd1) being donbted whether it in a genuine one.
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The following shows the percentage of metals in Wang-mang coins,
as obtained from the apalyses made under the supervision of Mr. Wang..

- giao chuang .

Coins | {a dtunn.h ho chnag | ¢husn | choan apuho-| ch'ieh
wu sl ® B chih | o0 shih® | ADE tmien 8 & \ a0

Metala KRET Anik—| AT XIEHT M7

Cn 8872 7753 69.27 90.58 8055 ol | 8118
8n a4l 455 639 0902 - 471 6.8 896
Pb 438 11.84 Q.97 0.48 0.2 054 6.17
Zn 411 308 216 6.0 '1.48 0584 1.01
Fe 018 | 146 150 0.55 3.56 0.47 139

Total 13.70 98.68 99.68 98584 .01 9312 $0.06

From the above table, the ‘amount of b is not proportionsal to Zn, the latter
being sometimes more in amount. Therefore Zn  can pot have been carried
unintentionally as imfmrit.y jo. Pb. On the other hand, the sums of Cu and
Pb are from 89.52 to 91.31, and those of C4, Pb, and Fe are 90.42 to 93.93.
The sarne constancy i¢ also somewhat mainteined in the sums of Sn and Za:
(5.19—8.54). Thotefors it is highly probable that Pb and Fe'are carried in
as part of the copper ore. Sn aud Zn oresare taken logether a5 & counterpart.
Now the Annal of Han (&, Hen Shu) tells us:

“The coins of Wang-mang's time are made of copper with lien
hsi (i458) mixed in it.” ’

Undoubledly copper constitates the essential part in eoins. Lien-hsi, a term
of two characters connected together, seems {hat.zine and tin are counted as

one melal. Then lien can be no o@her than zivie.

In the following diegramn® the, lérger. amount of Zn ussd in Wang-

man’s time is clearly shown:—

[+
¥

- Epe p. 126 footnotes.

4, 'Phe result of this anaysia (of el ’ildtno) is received by me wimneh laiter dum the rest
Therefore it i= not used in caleulating the average in ihe following disgram. However,
L differenco can not be large, and the nkin featura is not affecled.

5. This fgure is compiled from the results of anulyses published in Science Vol. 6, No.

11, Vo, 7, Ne. 8 Vol. 8, No, 8 and those obtained by Mr. Wang-chib-tien.



128 Bulletin of the Geological Society of Chine

" e HRN
Variation of Zn percentage in
ancient coins

R . A

> )

N o - '
S TH-OMW M SR SE K W
S 1 L7 O - =
n MFS I S W SRR 3
p ¥ 8 SO B WY &
8 S & g2 g o o d
S ¥ 2@

1I.

For further illustration of pai shih and la in addition to what I
bave written in my former vapers, following quotations from old literatare
mayk be of signifieance; S

In Wang-ta-yuan's (#£AJH) Tao Yi Chi Lo (8#zkR), Vol. I:—

“The country, Tan Ma Ling (f#/4¥), producing good quslity
of pas shik, used it in metrimonial ceremoniag’’.

In Sung Shih (i) :—

““Ran Mei Liu produces Rhinocsros (J), elopuants (£}, and
Pou shik(§8%F). In tho third year of Hsian Ping (J8Z) tribute
were made of f'ou lo shih, (ERMT), each 100 catties”

In Bhen-ieong.chih’s (L B4f) Kuang Cheng (JRIE) : —
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“Tan Ma Ling is the same a8 the country Tai.Msi Liu in Sung
Shih.”
In Wai-yuan’s (BEi7) Hai Kvo Tu Chih (#REEZ), chapler 801
© “Tan Mei Liu is the modern Fastern Indies".
T'ou isanalloy of Cuead Zn. La is alzo doubted tocontein zine,
Since Tan Mei Liu produces oz and lg, why then the pai.shih that was-
produced from the same country should not be zine!

111,

Mr. Wang-chin (¥3#), Professor of the South-East University, in an
article in Science .(Chinese)$ atiributed the high percentagé of zine in Shao-
sheng (3828 1094.1097 A.D.) coins of Sung dynesty to private mipts and
coinages in which #’ou shik was used. But privale mints had been Ppre-
vailing long before that time. The fact that the amount of Zn'is just half of
Pb and Pb is ]:m.lf of Cu, can not be overlooked as accldentlal occurrencs.
Since the peopla then smelted w0 kan shik.'(i.e. smithsonite) to produca
Fou (84), then they can also recover zinc from the same. From .the
‘analysis also we now know it clearly that paf ski is zine.

Mr. Wang-chin also was of the opinion that whereas according to the
law in Tang dynasty Sn shall cceupy 2% in coinage its actuel percentage is
much higher becauaé of 8n brought in a5 & part of la. Lien and la, according
to Mr. Wang-chin, ere alloys of Pb and Sn and bave no Zn. Byt hy com-
paring tho perceniages used by Mr. Wang himself, I reached at quite a
different conelusion from his.

Percentages of Kei Yuan (ﬁji.‘.) coing of‘Tang dynasty.

Percoantage of Amnrdmg 1o the According to the 7 Analyzia published in
Eleinents -annals of Tung annnals of Song Beience, Vol VI, No. 11.

Cu 83.6 86.0 70.06

8n 2.0 13.0 12.69

ln 1456

Pb 21.0 12,27

A 1.1

Fe X tracs

§. Vol. VIIL. No. 8.

7, Tha percentacea here quoted by me as well as by Mr. Wang, howover, can nat be
regarided vy those netunlly osed in Kai Yoan's time. They wero taken in the Sung
.time attempling to make coing ad near to Eai Yunn coing na possiblo, But the nitempt,
whotber sucecesfal or not, ia not recorded.  (Sclence, Vol. IX, Fo. 8)
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From the ahove iable it ssems more probable that the high percentage of Sn
may come from the Cu which is supposed pure in Tang time. The sum of
Cu end Sn comes very néar to the amount of the mppossd Cu, and the sum of
Pb end Zn, very near to that of Ig.8

Further more the use of 1 is still seen in Japanese literature such
sa yin la (A or silver and la) is an alloy of silver and zine. Other zine
alloys are yeng ld (PW), chung la (i), tead lo (560),9 their source
though is uncertain, but their meaning is quite near to that used in ﬁng
dynasty.

V.

~In Novamber. 1923, Mr. R. P. Hommel kindly wrole'to me, afier he
had read my paper on this problem. He based his opinion fiest from L. G,
Wilkinson’s work on ancient Egyptians and said ‘that the Egyptiens and
probably the Romans used zine before the Christian ers. Then ho quoted
Galen (131-201 A. D.) who himself witnessed in Cyprus the use of Cadmia
(ZnCO3) to make pompholyx (the flower of zine). Hence M. Hommel

suggested fo] compare Chinese discovery of zino with the further .western
‘eountries.

- Wang-mang's time .(9-22 A. D.) is the beginning of the Christian
éra. The sources ¢f Jien used at that time can not be located. 1In the early

Hen Time, Wu Ti (147-84 B. G.) cornmunicated with Turkestan, but not. so
far as to Egypt and Homan.

Previous to Wang-mang, Ching-ti (83,554 191 B.C.) decreed
I'.hoso'making false gold to be executed.’® Lao Ching (&8, about 201-192
B.C.) and Huai-nan<wang #7=E about 105 B.C.) were sid to have made
false’gold as medicine. Iis exact meaning can not be ascertained but it
might be quite neariy to the alloy of zine and cc;pper; for in the Han time
brase (J7%)) is also called gold (F4&).™* Thus the alloy of Cu and Zn
might have long been known in Chine.

8 Seienca (Chinesa) Vol. IX, No. 0.

¢ Boe Minaral Industry fm ananese] Vol.-1. No. 2: Knmlynmnaﬁlloys of Preclous
Mpotala,

10 Tsien Han 8hn (§%%), Ch. V

11 Bea my “Trnslation of Laulars Slnu—lrsmca” pp. 5. Memoir of the Geo!, Sury. of
Chiunn, Serivs B. No. §, 1625.
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V.

Laufor!? said that in the anpals of Sui dynasty (580-618) it is
recorded that Porsia preduces ¢'ou shih. Persian language has tuftya for
bracs. Therefore #’ou shik is derived from fuliya. Thus smelling zine
does not begin in India, nor China; but in Persia. T'ou shik appears in
Ching Chu Sheng Shui Chi (FI4#M¥E). Therefore in Sasanian period in
Persia smelling is ve!'y'prosparouﬁ at least as early as 8th century A. D.

But from my research, the term, #'ou shik, appears fn elill envlier

works, such as Shib Yih Chih (¥#:458) by Wang.chia (E 3, abont 350-394
A.D)

In Budd histic literature, t'ou shik is also recorded.

(1) A passage of A Nan Ssu Toe Ching (B IN:24E) translated by
Chih-chien .(F3) of Wu (51 222230 A. D,) réads as follows:

A ¥ & Man is weak,
B A& B and ignorant,
B & B 3 being dupe.of himself
RULEE REEYE just as taking #0u tung for gold.

(2) [nthe Saddhermapundarika Vol. T, translted by Chiu-mo-o

-shib (ASERH) ot Houw Chin (£#%) in the period 397—400 A. D. there
ia the following passage:3

& 8 & | B ﬁﬁ] T’on shih, red and white copper,
B8 K & 48 Whitela and lead-tin,

# A Kk ® | Iron-wood-and clay,

= U ¥ R A or with varnished cloth,

B ff £ {# & To make ornaments of Buddha idols,

12 Spe Loufer’s Bino-Iranica: pp. 509-510.

13 This tronslation soems to Liave mentioned more materiala than the original arnacrit,
hogansn the Chinesa text is here written oll in rantences of five characlara and the
translator hind to add eome things in orler to complete the sentonces. Thus T'u (§R)
und Haih (§6) form the first calogory; red cnd white copper, the second; Puiln { #i§),
lead aml tin, the third; iron and wood, tho fourth nhd clny, the Alth. Thos understood
tlie Chinese translntion confornig esseniinlly to theaanserit,.  See the wrilter’s Chinese
tranglation of Sino-Iraniea, pp. 114117,
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Baron A. von Stail-Holstein bas kindly shown me the original
Sanskrit verso™ in th~ Miaoc ¥a Lien Hua Ching (#i%#i#%B) mentioning
the five kinds of inaterial ‘o meke Buddba idols and the French trenslation
made by Burnouf.13 The five kinds of materials are:

1 t&mra. ............. cuivres
2. kamsa...., taeean ererreaaaaas ..bronza
8. HISBuciiieiiiierririeniireaan plomb
4. Iobha...ccocvvuennnnn. Cerraeiea fer

5. mrid i e terre

In tho order of Chin-mo-le-shil’s translation #’0u “shik- (&R6m)
soems o be fdmra. The tounds are nor far from euch other. According to
the translation of Chih-chien, the existence of #ou shih.in India seems to be
befora the third century. But whetber the place of production and occurr-

ence can be relied upon to determine the priorily of using zine'is etill ques-
tionable.16

1+ Sadithucmapnodarika pp, 50-51 Editad by Kern anl Bunyia Nanjio,
15 Buenouf: Latus e la boune loi, nonveile etlition, tomn I, p. 33. ‘
16 See my "Traanslation of Lanfor’s Sino-Leanjea” pyu. 460, L15-11s.





